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Draft Specification Comment Requests

The DIG35 Phase 2 Initiative Group (DIG35P2 IG) is presenting this document, DIG35 Specification Working Draft 1.1 to
severa review communities: DIG members and other image and technology industry members. Prior to finalizing the
document in May of 2001, the DIG35P2 I1G will incorporate feedback (as accepted by the |G members) into the document.
However, in developing the specification, several items have been identified which had strong proponents for solutionsin one
or more manners. In review of this document the DIG35P2 |G requests particular feedback on those items noted below. See

Appendix XI1:Revision Notes for details of other changes.

Keyword Short Description Reference
Software SOFTWARE_CREATOR field to allow software vendorsto | Annex B.3.4
creation store information when an image was originally created by
that application
Modifier MODIFIER field to allow systemsto storeinformation when | Annex D.3
either the image or metadata was modified.
Metadata Methods to embed DIG35 metadatainto JFIF filesand TIFF | Appendix I11:
embedding files.
Field name A French and Japanese trandlation is provided for each field | Appendix V:
trandation name defined in this specification.
Metadata A mapping of DIG35 metadata to other definitions. Appendix VI:
mapping
Metadata M etadata preservation procedure: method to preserve known | Appendix 1X.2
preservation metadata for an application
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Preface

From consumer to professional and commercial applications, digital images are overtaking the traditional images created with
film or video in terms of number of images created. Digital images are also becoming increasingly closer in quality to
traditional images. In addition, theincreasing sales of digital image capture devices and associated services availablefor digital
image processing will soon result in the proliferation of huge numbers of digital imagesin many formsand in avariety of sizes
and [perceived and measured] value.

From the very beginning of photography (and, before that, in art of all kinds) those who take pictures have tried to capture as
much information about the photograph as possible. This information is termed metadata.

Every family has shoeboxes filled with photographs, some with a few cryptic notes on the back (which is metadata). Another
method of tracking metadata has been in photo albums dedi cated to special occasions. In both cases, the information has been
limited and often the meaning of the notesis lost over time.

Professional applications make use of digital images as an add-on to their specific skills. Quite often, images are even essential
to complete their main job. For example, professional photographers, real estate agents, and insurance adjusters use images as
asignificant part of required tools for completing the job successfully.

Commercialization of imaging is reaching the highest level of accessibility worldwide. Commercial applications are those
where trading of contents is the basis of the business. This would include, for example, clip art vendors, photographic prints,
and other image and photography product sales.

Professional and commercial applications have needs to classify, store, archive, transfer, distribute, retrieve, filter, exploit and
sell theimages and to specifically identify an image similar to the way that families need to identify their pictures. For these
applications in today's environment, thisis often accomplished by automatic processing software and hardware.

Overall, creating metadata for images enhances our business opportunities, amplifies our memories and increases the joy of
sharing. Aswe share images across distance and time, it becomes even more important to remember as much as possible about
the image.

In fact, in today's digital age, sharing imagesis easier than ever. The growth in digital technology has created a desire among
users to manage and exchange their images in a variety of waysincluding storage, e-mail exchange, Internet/WWW postings
and other displays (such as personal electronic photo albums or frames), and printing to a variety of devices with different
resolutions.

Indeed, personal processing of images can be organized into four primary areas of use: creation, editing, printing, and sharing.
In terms that are more technical, this workflow" is termed input, manipulation, output, and communication. The benefits for
digital image use increases significantly by having more extensive metadata that is consistently available throughout this
workflow.

First, with digital metadata, the image becomes important not just for today but also in the future. Knowing exactly who, what,
when, where, and how a photograph was taken provides a solid basis for documenting our lives and is an integral part of
business.

Second, using today's technol ogy, images can be shared far more broadly and in the way most appropriate to each individual
and functional requirement. This extensive sharing of images requires more knowledge about the image, especialy ina
business situation.

Finally, knowing as much as possibl e about the image enhances sharing. We no longer need to rely on memory aloneto provide
the background for our most precious history or our corporate assets.

The illustration below highlights several of the fundamental enhancementsin today's technology in each of these workflow
aress.

" The term metadata is composed from the Greek word "meta" meaning aside and "data’ meaning the essential content of an electronic container (for example, an
imagefile).
" Workflow defines the progress of work through a series of steps done by an individual, a business, or several different businesses.
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Digital images, whether created by digital cameras or by digitizing video or film-based media, paves the way for many more of
these associated services than would be available solely within analog media such as traditional film or VHS video. All of the
new services becoming more broadly available will be enhanced by the addition of metadata.

The Digital Imaging Group feelsthat such digital metadata must be consistently associated with the image — regardless of the
computer applications involved in the workflow. To achieve this goal of "persistent” metadata the DIG has created the DIG35
M etadata Specification.
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About This Document

The DIG35 Metadata Specification includes the following:

® Anoverview of the specification, useful for anyone interested in understanding metadata and the
potential uses aswell asthe basics of the DIG35 Metadata Specification. This overview comprises
Chapters 1 through 5 of this document.

® A seriesof technical annexes (Annex A through I) which provides the technical details of the
Specification, the XML Recommended I mplementation, and other information of interest to those who
are implementing the DIG35 Metadata Specification in their own work.

® Several Appendices, which provide additional information, background information on metadatain
general or the DIG35 Metadata Specification. These Appendices will be useful primarily to those
implementing DIG35 into their own work.

® A Glossary of terms and their definitions and references.

Typographical Conventions

Within this document the following typographical conventions are used:
Syntax, and code examplesare showninf i xed wi dt h font.
Italic strings are used for emphasis and to identify words representing variable entities in the text.

Bold strings are used to identify the first instance of a word requiring definition; see each metadata
definition or the Glossary for details.

Links are shown in this color font.

NOTE: Text that is of special interest is represented as a note to the reader.

Schema Definitions

‘ Exanpl es are shown in these boxes.

Terminology

Within this document, the key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD",
"SHOULD NOT","RECOMMENDED", "MAY", and "OPTIONAL" areto beinterpreted as described in RFC 2119. However,
for readability purposes, these words do not appear in all uppercase lettersin this specification.

Status of This Document

Thisdocument is arevised version of the DIG35 Specification Version 1.0 released on August 30, 2000. This version
incorporates editorial changes as well as minor enhancements as of April 16, 2001. Changes are listed in Appendix
XlI:Revision Notes. Thisversionisreleased by the DIG35 Phase 2 Initiative Group to collect feedback prior to itsfinal release
asthe revised DIG35 Specification. Thisisaworking draft version and may be updated, replaced or obsoleted by other
documents at any time.

Review comments on this document should be sent to <di g35commet s@li gi t al i magi ng. or g> by May 4, 2001.

Version 1.1IWD © 2000-2001 Digital Imaging Group, Inc. vi


mailto:dig35comments@digitalimaging.org

DIG35 Specification 2001-04-16

Contents

DRAFT SPECIFICATION COMMENT REQUESTS ...ttt sttt st sttt te et s aaesba e st e e e e ntesneesaeesneesneenteentenns 11
CHAPTER 1: INTRODUGCTION. .. .cciiiiiite it see sttt et eteesteeste e teetesaesaeesaeesseeateeasesseesteasteestesssesseessessseesseaseentesssesseesseesseessensennnes 1
L1 VISION AND GOALS ... veetteeeeueeeueesseeteesteeseesseesseesseesseasseanessseesssenseesseansesssessesssesssensesnsssnsssseesseenssenseessenssesseessesssemnsessessssesseessennes 1
B S 1
1.3 DESIGN REQUIREMENTS.....utttitetisteeetesasteeetesasseessesaasesssesaasesassessasessnsessasesssessasessnsessasessnsessnsessnsessasessssessnsessnsessnsessnsessnsessnsesans 2
I BN R T~ o a1 T = 3PP 2
1.3 2 DESIGN PIINCIPIES ...ttt ettt e et s e b e bt e he et et e e e eE e e b e eheebeeheeReehe et emeeseenbesbesheebeeneanseneenbenbesaens 2
CHAPTER 2: METADATAARCHITECTURE ...ttt ettt sttt et st s s st et et e et e enaesneesaeesreennennnas 3
A VAT W IS AV 1Y 0 1 NSRS 3
P Y =3 Y/ o ) RSP PRTS 4
2.3 METADATA INTERCHANGE IMODEL ......uttiiteeitieesteestteeseeestteesseesateessseessseessseessseessseessseesssesssseesssessssesssseessseesssesssseesnseesssessnsessnsens 5
2.3.11mage PiXel DAta INtEIrCNANGE. ...ttt ettt ettt e et b bt be s e e st bt s e en e e bt s e e n e e be b e n e ebe st e neebeneenes 5
2.3.2 Image Pixel and Metadata INtErCRANGE..........o.i ittt bbbt bbb bt e e b neenes 6
2.3.3 Challenges of Metadata INTErChANGE..........ciiii ittt bbb bt e s sa et e e neneenes 7

2.4 METADATA STORAGE MODEL .....tiiiutitittieiieesiteesseesiteesssessstessssessssessssesssseesssessssessssessssessssessssessssessssessssesssseessesssseesssessssessssessssens 7
2.5 PROGRESSIVE METADATA IMIODEL ...veittteiteeitttestesssteesssesssseesssessssessssessssessssessssesssssssssessssesssssssssesssssssssessssessssessssessssessssessnsessssens 7
CHAPTER 3: DIG35 IMAGE METADATA DEFINITION ....coii ettt ettt ettt et sae e snesn e sae e neasbeesnaesteesreennennnas 8
G T8 O Y .V PSR PPPTR 8
3.2 DIG35 METADATA BLOCKS. .. oot itieititeitee st e stee et e st e et s e te e s te e e steeeate e e teeease e e taeaaseeesteeenseeeaseeeanee e seeenseeeseeenseeeaseeenneeesseeeneennnes 9
3.2.1 Basic Image Parameter MELATAIA. ..........cooveeririeieeree ettt b bbbt b e b s bt bbb e bt s b naenes 9
3.2.21MAGE CreatioN IMELATALA. ........eivieeiirterieirte ettt b et b bbb e st b e b e st bt s e e st e bt s e e st e bt s e e st e bt s b e st ebe st e nenbeneenes 9
3.2.3 CoNteNt DESCIIPLION IMELAALA ........veeevertereeiiete sttt b et b et b bbbt b et e e e bt s b e st b e b e s e bt s b e s e b st e nesbeneenes 9
A o TS (0] YA, = r= - S 9
3.2.5 Intellectual Property RightS (IPR) MELATALAL........c..ceeiiiiiie ettt et e sb e st e b s sbe e 10
3.2.6 Fundamental Metadata TYPES NG FIEIUS........coiiiiiiieeie bbb bt e b b sbe e nean 10

3.3 EXAMPLE WORKFLOW ..e.utteiutititeesstesssessstesssessstessssessssessssessssessnsessssessssessssessnsessssessnsessssessnsessssessnsessssessnsesssessnsessnsessnsessnsensns 10

3. 3.1 Digital IMAGE PIOCESS......ciuieeterteieterteseete sttt st ettt et st et et s b et ebe s b et ebe s e et ek e sEe st ebesE e st eb e ebene e bt ebeneebeebeseebeebeseebenbeseenenbeneas 10
3.3.2 Interactive Metadata ACCESTUSAGE ......ccorueuiiirieirie ettt ettt st sttt st b e e st et e st et et e st e bt s be st eb e e b e ne ekt ebeneebesbeneebenbe e n
CHAPTER 4: DIG35 IMPLEMENTATION DEFINITIONS ... .cooi ettt ettt ettt ettt saeesre et snesnbesabeenaesnee s 12
4.1 METADATA ENCODING......cutiitiitiitieetee et eiteeteettesteesteesteestestesaeesseesbeesbeeabesssesbaesbaesbeebesnsesasesaseaseanseenseeaseeasesbeesbaesbeesseensesnnesnnens 12
O S o 1= 0 0°= WD = 1 10 RS 12
I NN 07 072 (0= PSPPSR 12
RS Vg1 = ) @] 1Y/ (0] 13
O (= 5] o1 S 13
CHAPTER 5: MISCELLANEOUSTOPRICS ...ttt ettt ettt st ste s te et et e eaeeaba e beeabeesbesaeesasesnsesnsesasasbeenbeentenntenn 14
5.1 ASSOCIATION OF METADATA AND IMAGE DATA .. .coitiiiiiie ettt ettt ettt te e ete st e s aeeebe e beeabeeasesaeasbaesbeesbeensesneesanesreeseenes 14
5.2 REDUNDANT IMETADATA ..ottt ittt eteeeteeeteeteeteeteesaeesteessessesaesaseeaseanbeaateassesheesbeesssestesnsesasssaseaseanteeaseeasesaeasbeesbeesbeenseensesaseeseenseenes 14
5.2.1 Redundant Data WIthin the MELAAALA .............ccueeiiiie ettt e et e e b e et e eaaesraesaeesreesneennas 14
5.2.2 Redundant Data Between Metadata and Image Data...........cccueieeieeiieiiesiesee ettt st s sneesne e 14

5.3 INCONSISTENT IMETADATA ....vtiitteeitttestteasueeesteeassesessseasseesssseassessssseassessssssssssssssssansessssssssessssssanssssssessnsessssesansesssssssnesssssesnenssses 14
5.4 METADATA COMPRESSION ....utttitteesuttestteassesesseeassessssssassssssssssssessssssasssssssssssssssssssassssssssssssessssssansessssesassessssesasessssseessesssssessssnsssns 15
5.5 SECURITY CONSIDERATIONS. ... utteiuteesurtesteessreassessssessssessssessssessssessssessssessssesssssssssssssssssssessssessssessssessssesssseesssessssessssessssessssessne 15
5.6 METADATA PERSISTENCE. ......utttitteiteeeteestesasseesstesaaseesssessaseesssessasessssessnsessnsessnsessssessnsessnsessasessssessnsessnsessnsessnsessssessnsessssessnesans 16
5.7 INTELLECTUAL PROPERTY RIGHTS (IPR)....ectitiitiietisteset ettt sttt st b e st b e bbbt et sb e ebe b e 17
ANNEX A: BASIC IMAGE PARAMETER METADATA ..ottt ettt sttt et e e be s aaesbe et e estesbe e beenneesaeesaeanseenes 19
R Y1 PSS 19

E NS Y 218 Lo U] PRSPPI 19

F Rl B 1N ) PSPPSR 20
PN = P TS Tl g Vo = ) o] 2’ Lo o PSS 20

Version L.IWD © 2000-2001 Digital Imaging Group, Inc. vii



DIG35 Specification 2001-04-16

A.3.2 Preferred Presentalion Par@MELErS..........ocviieiiieieetee e see e etee e seeestes s seessbessssesssbessssesssbessssesssbessasessabessasesssbessnsessabessnsessarens 23

F NI @0 o o F 0] 12’ L1 oo 23
FANC I A @y qTo o) 1= 1B L) (0] 117> o o S 24
N g Y 1= I 25
ANNEX B: IMAGE CREATION METADATA ..ottt ettt ettt st s st e s s tessate s s atessaaessasessaessssessasssstesssbessssessabessssesssrenans 27
S @Y= = VAT = OO 27
SRS Y 1 2 (0 Lo U = OO 28
SRS ] = =T VT T OO 29
B.3.1 General Creation INfOrMBLION ........ccueiieeiiiiiiie e steeeetee e steeee e s s beeesbesssbessabesssbessabesssbessbesssbesebessabessbesssbessabesssressasesssres 29
B.3.2 CaMEN @ CAPEUI ..ottt ettt ettt ettt bt b et e s e e e b e s b e e R e e R e e h e e a e e e e R e Ae e e R e Ab e SR e eh e e e en e e ne e e Rt A bt eh e e be e e e e e ne e nenreerenns 31
B.3.3 SCANNES CAPLUIE ...ttt ettt ettt b e b bt e e e bbbt e b e e e e e nR e e R e A b e R e e he e aees e e se e R e nR e eh e e bt e s e s e ne e b e nneereeneenne s 40
B.3.4 SOMtWWAIE CIEALION ...ee.veeeeieeeeee e ettt e e e e e e s e eeeeaeseeesaaaeeessasetessassesesaseeessasseassassesesassseessnsseessasaeessaseeesaassenesansaeessasenessarenesans 41
SRR N O To (U = o [ 1 (< o [P RTR 42
S Y Y L= 1 =TT 44
B.4.1 Creation Information Of 8 Digital CaAMEIa ........c.eiueririeiieriiie ettt ettt se et b bt be et e e e se e beseesbesaeaneenes 44
B.4.2 Creation INfOrmMation Of @ SCANMEY ........cocuiiiiiieie e ettt e e e s ee e e s s b et e s et e e e s sabeeesssbbesssasbaesssbeeesabbesssassesessabenesansrenssnns 45
ANNEX C: CONTENT DESCRIPTION METADATA oottt ettt e s et sttt et e s s s setase e e s e s s saasbaaeeasssssesbbatteaseesssassrrenesesss 46
(O @Y7 = = Y1 T 46
(O Y 11 =0 [0 0= 46
(O 3 = =N 0 T 47
O €1 o1 o @10 1o o F RO SUSPURRN 47
LG 2 @10 1o o USRS PPN 48
C.3.3 Capture TIME AN DALE..... ..o ittt ettt h et et e be s et bt e st ea e e e e ab e besheehesaeebeeheeaeembeseenbesbesheebeensaneeseenbesaenreas 48
(OR8N o o= (o] o TR 48
ORCRN o = K=o gl BT~ o g o1 o] o [ S PSR PTORURPRSTRPN 48
ORI 1 o TTaTo D= ot ] o) o SO P TSR PSRRI 49
C.3.7 Organization DESCIIPLION ........ciueueririeieterteeete sttt sttt b e b et et s s b e e st e be s e e st eb e s b es e eb e s b e s e e bt s b en e ebesben b eb e st e s benbetenennan 50
O Rl V= o1l B I= v T o (e o [T ST PSSP 50
(ORI Iy XU o o TR 56
ORC I [0 o o = TP U TP PR ORI 57
(O 50 I ot o] 0= VA I L= T« oo S 58
(ORI 2 00 02 0/ 1| RO 58
(O T Y Y 1= I =T 58
ANNEX D: HISTORY M ET AD AT A . .eeeeiiiei ettt ettt ettt e e st et ettt eeassasassbasteaessasaabbeeteassssssbaesteassessasbbesseesssssassbaseeesesssasbraneesesss 60
[0 0 O AV ==V =Y 60
[0 1 = LT 0] = 60
DD.3 DEFINITION L.uuttttiieiiieiitrertieseseiiissestessesssassssesesssssaassssssssssssasssssssssssssasssssssssssssassssssssssssssssssssssssssessssssssssssssssssssssssssssssesssssssesesens 61
D.3.1 PrOCESSING SUIMMTIAIY ....ceueeiteeiteeteeeeeteesteesteestessesessaeesseasseasseasseasseaseesseessessseansesssssssesssansesnsesssesssessesssesssesssesnsesnsessesnsennes 61
D.3.2 IMAge ProCESSING HIMLS........eiiieiticieee et ste ettt et e st e e e e e te s e e sae e saeesaeeaseeaseessesteenteenteeneesseesaeesseenseenseenneaneenseanes 63
D.3.3 Previous HIiStOrY MELAOALA. ..........cccvieieeieeice et ste ettt s ae st e st e s e e s re e seeseeneessaesseenteenteeneesssesaeesaeesaeenseenseensenns 64
D et Y [ = I =S 64
D.4.1 SmpleImage EditiNg EXAMPIE..........ooiiiiiiriiiei sttt bbb bbbt bbbt et bbb b 64
D.4.2 Complex Image Editing EXAMPIE .........c.oiiiie ettt st s b bt b et b bbb 65
ANNEX E: INTELLECTUAL PROPERTY RIGHT S METADATA ...ttt ettt te ettt e e s s e s sbaae e e s s e s seabaseneaeeeeas 68
it RO Y= = YA Y OO 68
L =6 [0 U OO 69
[RGB = = [N 0 ) OO 70
G T N F= 10 =R 70
SR I BT o o 1 [o] o FEO OSSOSO 72
RS I D= (<SRN 73
SR I o] Lo ) c= (o OSSOSO 74
[T Lo (=g 11k o= 11T ) o FO TR 76
(RIS 3 @0 g 1= Tox il o T o | R 78
R A 1 = o 1= (] Y/ 79
L Y 1= =S OO 79
ANNEX F: FUNDAMENTAL METADATA TYPESAND FIELDS.... .ottt sttt es s bas e s sbe e sares e 81

Version 1.1WD © 2000-2001 Digital Imaging Group, Inc. viii



DIG35 Specification 2001-04-16

oL OV ERVIEW ..ttt ettt e s s b bt h e e 8 e R b e 4 b2 b £ SRt e s e a8 e 8 e E e £H £ eh £ e R e e h e e e £ e e R e AR £ eE £ eRe e s e e e e b e ARt eE e e Reehees e e e e b e neenrenre e 81
F.2 DIG35 DEFINED TYPESAND FIELDS ....cuttittitiitesteeteeeesessessessessesseseessessessesseshesbesseesseasenseseesbeabesmeese e e enseseearesbeanesbeennensennenrenre e 81
F.2.1 NON-NEGAtiVE DOUDIE TYPIE .....eeeeeeeieiei sttt ettt et e et s te st e aeeae e e e e e e s tesbesaeeseeneeneeseeneeseeseeeneeneeneeneenseseenrennen 8l
A o 11 o] = N 1Y S 8l
F.2.3 Sring INCIUAING LANGUAGE TYPE.....ceetereeeterieeee ettt sttt se et e bt st seenee s e et e saeebesaeemeeseeaeameeseeabesbesbeebeaneansessanbeseesbenaas 82
B o[£ Sl 1Y/ LT OO PUPROR 82

N o LB o [ N 1Y o TSP 82

e Sl B o 1N o RS N 1 o= OSSPSR 82

A 01 (=0 (= S = 1Y o S 83

R B D= (=] T2 0= 1Y/ o1 83

e o [0 = L o= OSSR PSR PS 84
F.2.10 PRONE NUIMDET TYPE......e ettt sttt sttt et sttt sttt sttt s e e b e s b et e bt s b et e bt e b et e bt e b et e bt s be e ebe s be st e nenbe e eneee 86
e o =T e [ =S R 1Y o= ST 87
e DT N o[£ 30 1Y o = OSSPSR 88
N Rl = £ o g T Y o= T OO RTPTRPROP 88
A @ o= a2 1 o g 1Y o =SSR 1
N L Moo= o g T Y] o= OSSPSR 91
Al BT = vt o I 1Y o= OSSR 97
N g o= (Yo 1Y o= OSSO 98
A R o oo N ol D= o TH RS Yo SO 101

.3 DEFINED ATTRIBUTES. ... tttutteuttautasteesteatesusesseesseesseasseaaseaasssasasaeasseasseanseassssssssseessesssesssssssssesseanstanstanstsnssssessseessessseensesnsesnseans 102
F.3.1 LanQUAGE ALITIULE. ...ttt et b et h ettt s e e bt a e eh e e st e ae e b e e e e beseeebesbesheene e e enbeseenbesaenaeas 102

F.3.2 TIMESLAM ALLFTDULE. ... ettt sttt e bbbt ae e st et e e se e e b e eheeheeh e e e e meeseeebe s Rt eaeeaeemeenbeseeebesaesneannennan 102

L4 DEFINED ELEMENTS ... . e ettt ittt ettt ettt sttt ettt e e aeesbe e bt ea bt eht e e R e e eh e e b e e Ee e e e £ ae e Sheeeh e e bt embeeas e emeeaheesheesheesbeeaneenneennean 103
e 0T = 0 | PR 103
ANNEX G: DIG35 XML DOCUMENT DEFINITION .ouiiicieieieseseseseseseeee e see e seesre e ssesseseeseessesaessesssssessesnsesssssessesseenes 104
L OVERVIEW w..utieiiieeeeeteeste e e e e es e satesaeesseesseeseameeaseesaeaseenteemteaateeseeaseesEeeeeemeeameeaaeeeae e s e emeeemteeneeeseeseeeabeeseeeaeeeneeemeeeneenneenseensennsenn 104
(G2 STRUGCTURE ....uttiutisteesteeteesteestesseesseesseesseeseanseaseesseasseenseanseassesseesseesseesseansesnsssnessseenseensesnseessessesssesssesssesnsesnsesnsesnsessesssenssennsens 104
GLB FILE FFORMAT ...ttt ettt sttt sttt ettt et e e he e bt et e e s s e e ae e eh e e eh e e oE e 2R e 2 a e e e ae e S ae £ eRe e b e e a R e em b e eReeeheesE e e ab e e aE e e et e et emneemeeeneenbeenbeenrean 104
(G14 DEFINITION ..t tutteueeeteesteetees e eusesueesseesbeeaseeseeasesaeeaaease e s e easeeaeeeheeeh e e SR e e aE e 2 ae e S ae e S Re e eRE e b e eaEeea b e eReeeheesh e e ah e e nE e e aee e et emneemeeeneenbeenreenrean 105
GO EXAMPLES ...ttt sttt ettt et he e bt e bt e st e e Rt e eh e e SR e e S E e e R e 2 a e e S RE e SRE e eRE SR e ea R e oA RS SRR e SR Ee SR ReeReeeReeaReeReeaneenneeReeareenreerean 106
G5.1 Sand-alone DIG35 Metadata DOCUMENL...........cciiiiirieieieie ettt st r e ie e seeseesbesaesbesae et sse e e eneeseesbesaesbesneeneenes 106
G5.2 Fragmented DIG35 Metadata DOCUIMENT ........ccoiiiiieiirieiesie ettt sttt sttt st et et bbb e sesbesee e ebesaenenbens 107
ANNEX H: DIG35 XML SCHEM A ... ettt sttt ettt se s e e e s aesaesbeaseeseeseeneeseesbesaeeneenee e enteseenrennneneenes 108
ANNEX |: DIG35 XIML DT D .oiiuietieieieriesiese st steseseesaesees e s e seestesseesesseessessessessesssssessessesssssssssessessssnsensesssssessesssessssessessessessenseenes 134
F N o VT L T b N I 149
[.1 IMETADATA EXAMPLES ... e ittt itteetteste e bt e e s seesteesteesteeaeeseesaeesaeease e bt easeaaeeeheeeb e e ab e e s e S e e e ae e SReeeR e e s e emneea s e eReeaReesheesbeeseeeseanneennean 149
|.2 INTERNAL ASSOCIATION EXAMPLES ...ttt ittt ettt sttt ettt s he e b e b e e bt e e e s e e saeeshe e bt emseeas e emeesbeesbeesbeenesanesnnesnnenns 151
1.2.1 File Format Dependent ASSOCIALION .......cc.eecueiieiieiieiee st esteeteettestee s e e te e teestesaeesaeesaeesseeseensesseeaseanseenseensenstesnsesneessnssnes 151

1.2.2 File Format INdependent ASSOCIALION .........c.ueieeiieiieiee e eseeeee et e st et e e e e e tesae e e saeesaeesse e tesaeesseanteenseenteentesnsesneesanesnes 158
APPENDIX [1: METADATA ASSOCIATION ..ottt sttt ee e e sees e stesteste s e s esseeseesessesessessessesseeseesensesssensessensessessessesnsenes 159
[1. 1 INTRODUGCTION ....tttitteetteesteeeteeeteesseeasseesaseesaseesaseesseeaaseeaaseesaseeaaseeaabeeaaseeeabeeaaseeaab e e eab e e eab e e eaeeeaa b e e amneesabeeemseesabeesneeanbeesneennne 159
1.2 INTERNAL IMODEL ..cuttiitteiieeeeteesttete e e e e s see st eesteesaeeseeeeeaaeesaeesseanteemseameeaseesseeseeeeeemeeemeeemeeaaeenseameeeneeemteaneesaeeseeesenenseenseenseans 159

T A Yo o= 1Y o) o] Tor= i o0 LSRR 159
11.2.2 Challenges and TECNICAI ISSUES ..........ccueiieiieeiieeiesee s et e st et e ste e et e st este e s te e teetesaeesaeeeseesseanseenteenseessesseesaeesreenseennan 159

[1.3 EXTERNAL IMODEL ....ttittiuiieieteiteete et ettt st st h et e et s e sae e s he e bt e st eas e easeeheesb e e b e e R e £ e e S ae e SR e e eR e 2R e e mn e eas e emeeaheesheesheeseeenneenneenneans 160

(I 30 A Y o o= AN o) o] 1T = o] 1 SR 160
11.3.2 Challenges and TECNICAI ISSUES ..........ccueiierieeieeiesee s et e st et e ste e et e st e s teeste e teetesaeesaeesseeaseanseenteensesseessaesaeesreesseennas 160

1.4 HYBRID IMODEL .....ccuttiitititee ettt etee st et e st e st e st e s bt e sabe e s ateesab e e s abeesab e e eas e e eab e e eas e e ea b e e Sab e e ea b e e eae e e am b e e ambeesabeeambeesabeesaneesnbeeeneennee 161
[1.4.1 TYPICAl APPIICALIONS. ....cveeeieitereeieete sttt ettt ettt b bbbt b b e e bt b e e e b b e e e b e b ea e eb e e et e bt s e e m e eb e neen e ebesb e s ebenb e s ebenaenes 161
[1.4.2 Challenges and TECHNICAl ISSUES .......c.ciuiieiiriiietiitieet sttt b et b e bbbt et eb e b es e e bt b e eb e st e e bt naenes 161

[1.5 FILE FORMAT DEPENDENCE .......ceuteterttstestestesseeseeseessessesssssessesseessessensessessessesssessesensessessessesseesesnsensessessessesssessensensessessesseseenes 161
1.5, 1 INEEIMNEAI MOTEL ...ttt bt e ke bt e b e e he e a e e st e ne e b e s heeh £ e e e a b seeebe s bt eheeae e e enbeseeebesaeebeennennan 161
[1.5.2 EXTEINAI IMOAEL ...ttt bttt b e e bbb et e s e e e eE e bt s bt eh £ e e e abeseeeE e e Rt ebe e Rt e e e nbeseeebesaeebeennennan 161
APPENDIX I11: EMBEDDING DIG35 METADATA IN FILE FORMATS ..ottt 162

Version 1.1IWD © 2000-2001 Digital Imaging Group, Inc. iX



DIG35 Specification 2001-04-16

I 00 I 1NV 0 T8 o ) 162
[IT.2 XML STORAGE IN THFF IMAGE FILES.......uveiiiiteie ettt ettt e s steeeseette e e eaeaesssteeesasbaessssaeessasseeesassesesansseessasseeesansesesaneeessaseneesn 162
[1.2.1 XML [FD POINEEr DEfINITION ..eiiveeiiei ittt et s tee et e st s saae s satessbee e satessbasssbaessbesssbessbesssbeesbesssbsesssesssntessneneas 162
[11.2.2 XML Attribute Tag DEfiNITIONS ......c.eeiiieiicieciceceesee st sr e esae s ae e seestesresaeese e e eneeseensesaeerennneneen 162

111.3 XML STORAGE IN JPEG BASED IMAGE FILE FORMATS ... .uutttiiiiiiiiiiiitiiei e e sttt ee s e s s s e sbabaees e s s sesbabssssesssesasbasssssssesansbaneneesas 163
[11.3.1 Application SEgmeNnt DEfiNITION. ........c.coi it b et e e e e e seesbe s bt e beeae e e e neeseesbesaesbeeneennan 163

[11.4 XML STORAGE CONSIDERATIONS......ciiitttttieetieiitbtsteessssisissssteesssssassssssessssssssssssssssssssassssessssssimmssssetessssmmssestesssmmrrsseeesn 164
[11.4.1 DUplication Of INFOPMBLTON. .......c..iiuieeeieie ettt ettt st b e bt ae e s e e e e eeseeebe s bt ebeese e e enbeseenbesaeebeeneennan 164
111.4.2 Sore a " Well-formed” XIMIL DOCUMENT ........ccvuiiiereiieeeeeeitteeeseeestessseessabessseessabesssaessasessssesssessresssbessssessssessssenssnsesseness 164
APPENDIX TV: CONFORMANC E ...ttt ettt eete e s ettt e e st e e s eaae s s sbaeeeessteessasseeesasseeesasseessasseeesasseeesanstesssasseesssrenesans 165
IV.1 CONFORMING METADATA DEFINITIONS. .. utttetietteeteereessaeseeesseseesaasesssasssessssssessasssssssasssesssssssssasssssssassssssssseessasssessssssessssssesss 165
1V.2 CONFORMING METADATA IMPLEMENTATION ....itiettettieeeesiesssseeesesssassssesesesssesssssesesesssesssssssssssssesssssesssssssssssssssseessssssssrssseesses 165
[V.2.1 Conforming DIG35 SANA-GI0NE FITES ..ottt et s b e b s ae et see st saeenens 165
1V.2.2 Conforming DIG35 INCIUAEA FITES .....c..oiueiiiiie et ettt ettt sb e bt ee e b e sbeeaeenean 165
1V.2.3 Hints to Validate DIG35 XIMIL DOCUMENES ........uveiiieeeieieeeeeesteeeeeittesssteessssbesssesaesssssbasesssbesssssssssessabesessssbesssansensssassneas 165
APPENDIX V: FIELD TRANSLATIONS. ...ttt ettt ettt e e s ettt e sttt e s s e tb e e e saateesssabeeeseabeeesasbasssssssbeeesabbesssasenesssabenasans 166
V.1 TRANSLATION OF BASIC IMAGE PARAMETER FIELDS ... .cuviiiiieeieeietete e ettt e s eeee e s st eseeaseessasaeesesssesesaasaeessarseessaasenesessseessarenesens 166
V.2 TRANSLATION OF IMAGE CREATION IMETADATA FIELDS. ... .uuttiiiieiiieiiieeiiee e e e seeierteesesssesbateresesssesssasesesesssesssbesssesssessssressnesss 167
V.3 TRANSLATION OF CONTENT DESCRIPTION METADATA FIELDS.....uviiiieeteeeseeieeeseteeeseesseessesaeassssesssassseessasssesssssesssssseessasnessns 170
V.4 TRANSLATION OF HISTORY METADATA FIELDS ..o iiteieteeetteseeeeesseeeeseeaesssasssessssesssassseessasssassssesesaasaeessassessaasesesssseessasnessas 171
V.5 TRANSLATION OF |PR M ETADATA FIELDS . ..coiiiiiieiittiiee e e e seitttte et e e e s sestttee e e e e s sesaaabesseaessasaabbeeseessessssbbsseeeseeasabbaseeessssssabbsseeaseeian 172
V.6 TRANSLATION OF FUNDAMENTAL TYPEAND FIELDS......ciiiitttieiiee e ettt e s e e sttt e e s e e s seibab e e e s s e s s esababaeesesssesaabaseeeessesasabassneseas 174
APPENDIX VI: METADATA DEFINITION MAPPING ...ttt ettt s bt e s aa s s s s ba e s s e bae e s s saanasssabanesans 178
APPENDIX VII: OTHER ENCODING METHODS ..ottt ettt s e s s sbae e s s st e e s s saae s s sbaeesssabasssssanesssabanesans 182
APPENDIX VI FUTURE PLANS ..ottt ettt s e ettt setatessabaeesaasstssssssesssesesasssessaseeesassesesaassseessabatesensbesssasseeessarenesans 183
APPENDIX [ X: DISCUSSION ITEMS. ..ottt ettt eeett et evtee s setetessesatessasaeesassseessassssssasssessassesesasssssessasesesaasresssassseessarenesans 184
[X .1 IMPORTANCE/RELEVANCE ....vetiitttetieteteseesstessasstessassesssassssessasssessassesssassssessasssessassssssasesesssesessassesssassesesssseessassesssanssesssaseees 184
[X.2 METADATA PRESERVATION ....utttttieesiesiissesteesssesessssstssssssssssssssesssssasssssssssssssssssssssssssssassssssssssssmmsssssssessssmmssssesssssssessssesssesses 185
O R Y <L Y= TR 185
IX.2.2 Rewriting the data to a section of the file Dy ItSElf.........c.e o e 185
IX.2.3 Rewriting the data with a “ Not-understood” flag..........cccviieiir i e 185

YN o N D G G T I @ 1S YA = 188
APPENDIX XI: DIG35WORKING GROUP ... oteieiitiie et eeee ettt e s ettt et sttt e s aetatessassesssaatessasseeesassseessasseeesaasresssassseessarenesans 190
APPENDIX XI1: REVISION NOTES ... oottt ettt sttt e e e sttt e s e eaee e s s aaeeeseebaeessaaesassasaeessasseeesasssaeessbaeessassesesasseessarenesans 191
APPENDIX XITT: REFERENGCES. . ...ttt ettt ettt e e s ettt e e e ettt e s eaae e s e sab et e s aaeeassbeeeseabaeesssassaeessabeeeseasbesssaseeessarenasans 193

Version 1.1IWD © 2000-2001 Digital Imaging Group, Inc. X



DIG35 Specification 2001-04-16

List of Figures

Figure 2-1: Sample image With MELAAALA...........cccerieerere e aesa e se e e e e et e seeseeseesaeesee e eneeneenreneen 3
Figure 2-2: Basic conceptual structure of @ digital IMAgE ........ccivveiiiireerere s e e e e eesa e e e e e seesrenrs 4
Figure 2-3: Additional conceptual structure of @ digital IMAGE ........ccevererieiieieier et ne e sresrenrs 5
Figure 2-4: Image data interchange MOTEL ............ooeiiiiiiie ettt et e ae bt sb e s st e s e e se et e seesbesbeeaeene e e ebeseeseeseas 6
Figure 2-5: Metadata interChange MOE ..ottt ettt et b et b e s bt et e st e re et e s eesbesbeeae e st e e ebeseesreneas 7
Figure 3-1: Scope of this specification within the Image MOE ... e 8
Figure 3-2: Example image WOrK flOW DY PrOCESS. ..o e st b e bt et b nne 10
Figure 3-3: Different metadata acCess/USAgE EXAMPIE........c it ettt sttt b et be e 1
Figure A-1: Basic Image Parameter MEtadatal SLIUCIUNE..........oouciiiieireeees ettt sttt sbe b 19
Figure B-1: Image Creation MEtAdata SITUCLUIE ...........ooveiiiieiieiee ettt bbbt b ettt be st 28
Figure C-1: Content DesCription MEtAdata SITUCTUNE. .........oiiiiririiere sttt sttt sttt be b 46
Figure D-1: HiStOry MEtadata SITUCTUNE........ciui ittt sttt e bbbt e ae et e s e e st e besbesbesheeneeneess e beseesbesneeneeneans 60
Figure D-2: SmMpPle €ditiNg EXAMPIE... ..ottt et b e it ehe e it e e e beseeebesheebeshe e e aneeseeebesaeebesaeeneeneeseenbesaesaeas 64
Figure D-3: ComplexX @itiNG EXAMPIE..... ..o ittt sttt st et e bt sbeshe e e e s eese e beabeebesbe e e ameeseeabesbeebesseeneanteseenbesaesaeas 65
Figure E-1: IPR MELAGALA SLIUCLUIE .....c..eiuieeiieee sttt st sttt et b et eae e e e e e beseeebesbeebeehe et anbeneeebesbeebeeaeeneenteseenbesaesaeas 69
Figure F-1: High-level structure of the Fundamental Type and Field metadata...........cccoverinennienenn e 81
FIQUrE F-2: COOTTINALE SYSLEIML.....etiietiitiietirtistet sttt sttt ettt b e et b et b e b e e e st s b e e e st b e s s e st e b et e Rt e b e b e Rt e b e be st e b et eneebenbe e ebenbns 98
(Lo [N N ez g0 o LR 7= TSP 149
Figure I-2: Uncompressed Exif/TIFF file format with DIG35 MEtadatal...........cccoereirinieininecreieeses e 152
Figure 1-3: Uncompressed Exif file format with DIG35 Metadata.........cocoeeeieiiiiiiieieer e e 153
Figure 1-4: Compressed Exif/JPEG file format with DIG35 Metadata..........cocooeiiiirirenieeie et 154
Figure 1-5: Compressed Exif data files with DIG35 MELATALA ..........ooiereiireiee e e e e 154
Figure 1-6: Compressed Exif data files with DIG35 MELATALA ..........ceieririreee e e e 155
Figure|-7: TIFF file format with DIG35 MELAAALA. ..........eeiuirieiriiieiree bbb et s 156
Figure 1-8: Flashpix file format With DIG35 MELAGALA ..........cccrireiririeresee bbb 157
Figure 1-9: Flashpix files format With DIG35 MELAGALAL...........cccirueiririeirrieer bbb s 157
Figure 1-10: A file format independent assoCiation MELNOM ..o 158
FIQUIE VITT-1: MELAOALA LOSS.......eecteiieeiieeeie ettt e sttt e et bt bt e bt e ae e st e se e b e sheeh e e ae e aeeheeaeeaeeseeeb e s bt eheeae e s enbeseenbesbeebenneennenes 185

Version 1.1IWD © 2000-2001 Digital Imaging Group, Inc. Xi



DIG35 Specification 2001-04-16

List of Tables

TabI@ 4-1: SYNEAX CONVENTIONS ......c.tiitiiteeieeieeeereete sttt eae et e seabeseeebesaesaeeaeeaseeeseeabesaeebeeaeeaeeeeeEesbeeaeeheeaeambeae e bt sbeebeeaeeasenbeseebeseeebennas 13
Table A-1: Suggested File FOrMAL TYPE VAIUBS.........oouiiie ettt ettt st b et b e e e b e aesbesaeehe e e e beseeabesbeebesbeeaeenbessebeseeebennas 21
Table A-2: Suggested Compression MEtNOO VAIUES...........ccvieeeeierere ettt sa et b sreeneeneen e nnenteseennenns 22
Table A-3: SUGQESIE Profil@ NAIME VAIUES..........ccveeeiere sttt e st st seere s e e e e teseenaestesaeeneeneeneeneeneeseenrennn 24
Table A-4: Suggested Component DESCIIPLION VAIUES...........ciiieiieiireeieseste e st e ee s e e re st ee e e seetessesaesseeneensessensesaesrenneeneenes 24
Table B-1: SUGQEStEd IMAJE SOUICE VAIUES ........c.eeiieriirieiteeteeeee st testesteeseeseeaestestesseeseeeeneessestesseasesseeseensessesessessesseeneensessensesesssenses 30
Table B-2: SUYQESIEA SCENE TYPE VAIUES ..ottt ettt sttt sttt ettt e b e bt he et e e e bese e e b e s Rt e meese e besbeeheeheeneente st e besaeebenneeneenes 30
Table B-3: Example Spatial Frequency RESPONSE VAIUE...........coi ittt sttt st be st be e aeseesbesbesbesbe s e eneeseenbeseesbeenas 34
Table B-4: SAMPIE CFA PAITEIN ... oottt sttt h et e e be bt eb e s heea e e s e e e e eesEeeEesbeeheeh e e meembesEeebesEeebeeheeaeenbeseebesaeebennis 34
Table B-5: An example of Measured OECE TaLA...........ccouiiieeee ettt se e e be b bt sbe et et e seenbeseesbeenis 34
Table B-6: Suggested EXPOSUrE Program VAIUES............coc ittt sttt sttt st b e st be st se st sbeseebesbeseenesbeseenesbeneas 37
Table B-7: Suggested MEtering MOOE VAIUES ............ceiiiiiiieiieetene ettt et sttt st b e b e bt st ese e bt sbeseebesbeseeneebeseenesbeneas 37
Table B-8: Suggested Scene HTUMINANT VAIUES ..........cooiiiieieeere sttt sttt sttt s bt bese bt st eseenesbeseenesbe e 38
Tabl e B-9: BACK LIGNE VAIUES. .......oeeeiiieetisieseteste ettt ettt sttt st b e bbb et b e b se bt e b e s e e bt e b e se e bt ebese e bt et e seeneebeseeneabeneas 38
Tabl€ B-10: AULO FOCUS VAIUES...... .ottt sttt ettt et b e bt bt et e eese e b e s et eb e e aeeae e e e b e ebeeheeh e e ReembesEeabesheebeebeeneenbeseebeneeebennis 39
Table C-1: Suggested AUdIO SIrEaM FOIMAL VAIUES...........ooiiiiieierie ettt sttt e b et e ae e et e s be bt bt et e e e ss et e saesbeeneeneenes 56
Table E-1: Suggested Name ASCriPLioN VAIUES...........ccoii ettt st st he e ee s e e b bt sae e st e e e s teseesbesbesaesbeeneessensenbesbesaeneas 71
Table E-2: Suggested Date dESCription VAIUES..........oo.i ittt sttt sttt e et bt be st ese e bt et et e se e besbeebesbeeneenbeseebeseesbennas 74
Table E-3: Suggested Contact POiNt eSCriptioN VAIUES.........c..ceiiiiireieretesie sttt sttt sttt s be st e se st e nesbe e 78
Table F-1: VAIUE-MONEN PAIT ..ottt sttt et b e s b e bt s e btk ese e bt e b e s e e bt e b e s e e bt e b se e bt ebeseebe et e seeneebeseenenbeneas 84
Table F-2: AJdress COMPONENE LYPE VAIUES ..........c.oiiriiiiirieiesieree ettt sttt b et e bbbttt b e e e e ebe s e e e ebe s b et eb et et enesbeneenenan 85
Table F-3: SUQQEStEd AQArESS LYPE VAIUES........eeeeieeeeiieiese ettt b et b et e bt e bt sb et bt e e enenb et enens 86
Table F-4: SUQQESted PRONE tYPE VAIUES ........coue ettt sttt sttt b et b e a e b e bt e bt et et e ee e e besbeeheebe et e st e ssenbeseeeneenis 87
Table F-5: Suggested Name COmMPONENT TYPE VAIUES. ........coueierieriiierie sttt sttt st e e s te s b bt bt se e e e s e seesbesbesaesbeeneenseseenbeseesbenais 89
Table F-6: GPS Latitude REFEIENCE VBIUES. .......ccoiviiireieeeee sttt r e e b r e se st r e ne s e r e neesenn e e s nre e 95
Table F-7: GPSLoNgitude REFEIENCE VAIUES.........cc.oiuiiieieieete ettt st b e bbbt e e s e e b e bt ebeeb e et et e se e beseeebeenis 95
TADIE F-8: GPS SALUS VAIUES .......ccveeeeeeieieie ittt eeesee e stestesaeste e e e e e e seetesaesaesseesaesseseessesseasesseeseeneeneanseseeseseeaeenseeneeneeneenteseensenses 95
Table F-9: GPSMEASUIE IMOUE VBIUES .........ccueriiiieieieeeeee e sie s e sttt et e e s e et stesseeseesaeseenteseestesseeseeseeneenteseesteseeaseeneeneeneensenseseeneennes 96
Table F-10: GPS Speed REFErENCE UNIT VAIUES.........coiiiiiireeete ettt sttt st st bbb st b e e bt bese bt sbe e se st e 96
Table F-11: GPSTrack REFEIENCE VAIUES.........ccv ittt sttt s e e e e s testeseesaesse e e enteseenaeseesseeseeneeneeneenseseennenns 96
Table F-12: GPSImage DireCtion REFEIENCE VAIUES ...........coiieiieie ettt st ste et et eeae e beebeenteentesneesaaesaeesreenneennes 96
Table F-13: GPS Destination Latitude REFErENCE VAIUES ..........ccvrviiiriieiie et s nre e 96
Table F-14: GPS Destination Longitude REFErENCE VAIUES..........ccoue ittt te et sttt et sne e sraesneesreenneennas 97
Table F-15: GPS Destination Bearing REFEIENCE VAIUES.........cccuviii ittt te et e be e teenteeaeesnaesneesreenneennas 97
Table F-16; GPS DeStiNation DiStANCE UNITS.........ciieieieiereseseseeseseeeeseesieseestessesseeseeseessessessessessessesssessessessessessessesssessessensessessesses 97
Table G-1: MEta0ata TYPE VAIUES ......c..cueiierieiiite sttt sttt sttt bt b e s bt eb s bt b e s b s e e bt e b se bt e b e s e e bt eb e s e e bt ebe s e ebeebesbeneebeseeneebenbeneeben 105
Table |-1: File Format and Association MethOd REIGLION ........cccciiiiiiiiiieerc st e e e e sreeneenean 151
Table I-2: Discussion items on EXif/TIFF USING USErCOMIMENT .......c.ciiiiiiiirieesieeete sttt s se it sbe e sbeseeneene 152
Table 1-3: Discussion items on EXIf/TIFF USING PriVAtE TAQ.........cciiiieiiieieeie e se ettt e e e ae e teesaessaessaesaeesneennesneenneens 153
Table I-4: Discussion items on EXif/JPEG USINg USErCOMMENL .......cceoiiieiiieie e cteseeste et ete e eesteeaesaaesressaessaesseesneesseesesnnenns 154
Table I-5: Discussion items on EXif/JPEG USING PrVAE TAQ........ccciiieiiee et cee st ettt e e e te e estessaessaessaesaeesneenseseesnnenns 154
Table 1-6: Discussion items on EXif/JPEG USING APP MAIKEN ..........cooiiie ettt tee e e e s teesae e sraesreesneenneeneennenns 155
Table I-7: Discussion itemS 0N TIFF USING PrIVAIE TAJ ....c..covetrerieirie ettt sttt st b 156
Table I-8: Discussion items on Flashpix using Content DeSCription NOLE ..........cooeiiirriie e 157
Table I-9: Discussion items on Flashpix defining @ NEW Property SEL........cooi ittt s ene 157
Table I-10: Discussion items on file format independent association MEthOd............coooiiriiiiiciic e 158
Table I11-1: Syntax for APP4 to Support Sorage of DIG35 XML Aata........cccecveciieiiieiiiie e ee e s saeesneene e e 163
Table V-1: Trandation of Basic Image Parameter fIEldS...........cvoii i 166
Table V-2: Trandation of Image Creation fIElS. ..ot sre e ae e ae et e sreenreenes 167
Table V-3: Translation of Device Characterization related fIeldS ... 168
Table V-4: Translation of Camera Capture Setting related fIElOS. ... ... e 168
Table V-5: Tranglation of Suggested Exposure Program values(Table B-6) ..o 169
Table V-6: Translasion of Suggested Metering Mode values(Tabl€ B-7) ........coiiiiiiireie et 169
Table V-7: Tranglation of Suggested Auto Focus values(Table B-10) ........cccoreirireiieieeee ettt ene 169
Table V-8: Trandation of Content Description Metadata flelds...........ooieiieiieciese e e 170
Table V-9: Trandation of History Metadata flEldS............cviiieiieie s e e e e nae e e e 171
Table V-10: Translation of IPR Metadata fIElaS ... e s ene 172

Version L.IWD © 2000-2001 Digital Imaging Group, Inc. Xii



DIG35 Specification 2001-04-16

Table V-11: Trandation of Suggested Name description valueS(Tabl€ E-1) ........cccoveceeiereniieseee e 172
Table V-12: Trandlation of Suggested Date description ValueS(Table E-2) ........cccccvevieieiisiiecereese s eneas 173
Table V-13: Trandlation of Fundamental Type and FieldS.........c.coce et sre e enen 174
Table V-14: Trandlation of Address component type valueS(Table F-2)..........cccvriiiiieee s 177
Table V-15: Trandation of Address type ValUES(TADIE F-3) ..ottt et s sb e eneas 177
Table V-16: Trandation of Phone type ValueS(TADIE F-4) ...... .ottt e 177
Table V-17: Trandlation of Name component type valueS(Table F-5) ..o e 177
Table VI-1: Selected Mapping Targets for DIG35 Metadata FielaS ........coooiiiiiiiieeee e e s 178
Table VI-2: Mapping from DIG35 Fieldsto Exif Data Tags (Draft).......ccccuererierrriiieeieereeseseseseeseeseseessesessessesseesseseessesssssesssenees 178

Version 1.1WD © 2000-2001 Digital Imaging Group, Inc. Xiii



Chapter 1:Introduction DIG35 Specification 2001-04-16

Chapter 1: Introduction

Metadata is additional information that is associated with the primary data. In the context of this specification, it is “additional
data linked with the image data beyond the pixels which define theimage.” Metadata, to be most valuable for the owner(s) and
user(s) of animage, needs to be consistently maintained throughout the image lifecycle. In today's environment of image
editing applications, rapid transmission via the Internet, and high quality photographic digital cameras and printers, the
lifecycle of adigital image may be very long as well as complex.

However, if standards for managing and exchanging the metadata for these images, including associated datainput methods for
users, do not materialize, we will be left with the digital equivalent of the "shoebox" and will not realize the full potential of
digital imaging power and flexibility.

Realizing thisthe Digital Imaging Group formed an Initiative Group in early 1999 to begin addressing the issues involved and
provide the first step towards a standard set of metadata for digital images. This Initiative Group (commonly called DIG35)
includes representatives from Adobe Systems Inc., AGFA-GEVAERT N.V., Canon Inc., Eastman Kodak Company, Fuji
Photo Film Co., Ltd., Hewlett Packard Company, Microsoft Corporation, NETIMAGE, PhotoChannel Networks Inc.,
PhotoWorks, Inc., PicturelQ Corporation, Polaroid Corporation, and WorkStation.com.

The result of this broad collaboration of imaging and technology industry participantsis this technical specification defining
specific metadata for digital images and a recommended implementation model. In total this set of documents comprises the
"DIG35 Metadata Specification for Digital Image Metadata" or DIG35 Specification (often referred to ssimply as "DIG35").

1.1 Vision and Goals

Thevision of the DIG35 is:

“To provide a mechanism to allow end-usersto see digital image use as being equally as easy, as convenient, and as flexible
asthe traditional photographic methods while allowing benefits that are possible only with adigital format.”

The overall goal of the DIG35 initiative isto define a standard set of metadata for digital imagesthat will improve the semantic
interoperability between devices, services and software. This interoperability will make it easier to organize, print, exchange
and otherwise process digital images in this new millennium.

1.2 Scope

This specification defines a set of public metadata for digital still images. These images may encompass a single image or a
collection of images that could be supported and exchanged by current and future devices, software, and servicesin an open
environment. In addition to the metadata definition, a recommendation for implementation is defined to enable exchange of
such metadata.

This specification does not concern itself with vendor-specific proprietary private metadata or a particular application domain.
Private or application domain-specific metadata should be defined within their respective organizations and, as such is out of
the scope of this specification.

Additionally, the DIG35 Specification does not mandate procedural metadatd such as processing parameters which changes
the visual appearance after decoding the image data (e.g. cropping, rotating etc.), printing information (e.g. number of copies,
output size etc.) and ordering information (e.g. delivery and payment information). There are, however, exceptions at thistime.
Print Aspect Ratio (PAR) metadata is an example that does not follow this rule. Technical metadata that are well-defined and
intended to produce better quality images that benefit the users without additional user effort are considered exceptions.

" Such metadata are either discussed in other organizations or subject to future discussions and efforts by the Digital Imaging Group.
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1.3 Design Requirements

The design goals and principles of this specification are identified below to give a high-level direction of this specification.

1.3.1 Design Goals

The design goals of the DIG35 initiative are to define a metadata set that is:

INTERCHANGEABLE: DIG35 is based on a sound conceptual model that is both generally applicable to many
applications and assured to be consistent over time. DIG35 will create a better environment for locating and (re) using
specific images.

EXTENSIBLE AND SCALEABLE: DIG35 enables application devel opers and hardware manufacturers to add
additional metadata fields. This allows future needs for metadata to be fulfilled with limited disruption of current
solutions.

IMAGE FILE FORMAT INDEPENDENT: DIG35 does not rely on any specific file format and can therefore be
supported by many current and future file formats and compression mechanisms.

CONSISTENT: DIG35 can work well with existing standards today allowing the metadata standard to be widely
acceptable and usable in a variety of application domains and user situations.

INTERNET-READY: DIG35 provides seamless integration with the Internet by utilizing XML (the recommended
implementation method).

1.3.2 Design Principles

Design principles adhered to when devel oping the DIG35 initiative were developed prior to beginning the technical efforts.
These principles state that the DIG35 initiative shall:

use existing standards and output of other organizations as much as possible while creating a future-looking metadata
standard.

focus on mid and long-term perspectives, not only on what current digital imaging technology may be ableto offer today
be simple for developers to utilize but sophisticated enough to cover awide spectrum of features

support information preservation, not data preservation

Many devices, such as digital cameras, may store metadatain aformat that end users are not familiar with which will
discourage use. Thus, applications may need to apply appropriate conversions to transform these values into
user-understandabl e formats.

alow metadata redundancy

Certain values exist that can be calculated from other fields. At the definition level, redundant metadata does exist and
needs to be managed appropriately. Where thisis applicable the specification highlights the fact and makes
recommendations as to how to manage such redundancy. This specification minimises duplicated data. Redundant
metadata is defined within the specification where the redundancy adds value or extrainformation.
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Chapter 2: Metadata
Architecture

2.1 What is Metadata?

As previously discussed, metadata is additional datalinked to the image data which provides additional information about the
contents of the image, the creation of theimage, or the uses of the image. M etadata may be used in avariety of ways, including:

*  Providing in-depth information on the image and its creation, such as date, time of day, focus distance, light levels, use
of flash, GPS location, etc.

«  Allowing easy indexing, identification, categorization and usage-control according to any pre-determined schema, such
as image type, copyright conditions, originator, subject matter, location, etc.

e Enhancing theintrinsic content of the image, such as differentiating between several different beach images, which may
look the same to an unknowing observer.

Example metadata:

Photographer: Kats Ishii
q Date: 1999/12/09

Location: Maui, Hawaii

Title: Memorable conference
Comment: View from restaurant

Event: Committee meeting

Figure 2-1: Sample image with metadata
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2.2 Image Model

Digital images are commonly stored in well-defined file formats, e.g. JFIF (JPEG), Exif[24], TIFF[1], Flashpix[3], or others.
Although there are differences in how the datais physically stored on the recording media, conceptually each format has a
similar Image Model. Theillustration below shows the logical structure of the basic image model in use today. Thisisused as
areference model throughout the rest of this document and for DIG35.

Image Data Metadata
(Compressed) Uncompressed)

Figure 2-2: Basic conceptual structure of adigital image

The “Header Data” is a specific set of metadata that consists of essential information to decode the image data (such as the
image size, bit depth, colorspace and compression method, etc.) plus additional information required to locate the image data
and the other metadata within the file. While this information is metadata of the image data by definition, it istightly coupled
with the image data and specific to aparticular image file format. Thus, the detail definition of the "Header Data" is considered
amandatory entity of the image file format. As previously noted, the definition of file format is not the scope of this
specification.

The “Image Data” isthe primary data of adigital image'. It is the digitally encoded representation of a picture that is usually
compressed but may also be stored as uncompressed raw signal data of the capture device. Any other related non-image data,
either directly or indirectly, are considered as “ metadata’ in this specification.

Metadata may include information such as the capture conditions of the camera, a description of the image content, and
intellectual property information. The method of storing metadata within an image file format varies from format to format.
Variants of abitmap format, for example, do not define placeholders for metadata. JFIF (JPEG), on the other hand, defines a
mechanism to allow metadata to be associated with the image data. However JFIF (JPEG) does not currently define the type of
metadata to be stored. This means that the storage mechanism and metadata structure must be defined by each application in
order to exchange metadata associated with that file. Lastly, Exif, TIFF, SPIFF and Flashpix are examples of file formats that
define arich set of metadata along with a storage mechanism. Defined metadata in these file formats includes descriptional
information such as the title, date/time of the capture, the capture source (e.g. camera, scanner) from which the image was
created, and copyright information. There is compatibility of these file format based metadata definitions to some extent;
however, not all metadata can be mapped from one format to another. Thislack of direct mapping causes avariety of problems
when conducting a simple image file format conversion.

Figure 2-3 shows additional modelsthat represent other file formats. Note that each file format, while taking a unique approach,
consists of the same three major components:. the header information, the image data, and metadata.

" Other file format specifications may term it as either codestream or bitstream.
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Figure 2-3: Additional conceptual structure of adigital image

In addition to the metadata that is closely associated with the file format image data, there are other metadata that are used
throughout the lifecycle of the image data. Such metadata may include print condition information such as output media size,
the number of copies and service order information (i.e., delivery instructions), and payment methods. While this information
may be very useful in various applications, it is out of scope of this specification.

2.3 Metadata Interchange Model

2.3.1 Image Pixel Data Interchange

The most important aspect of digital imaging isto be ableto view, share, and enjoy the actual image in avariety of ways. Those
images are, in most cases, captured directly with adigital camera or created by scanning afilm or prints. These digital images
are stored as an image file on a storage media to be used in various waysto fulfill the objectives of the user. Typical uses, for
example, are opening an image into an application to be printed for personal pleasure or used to create post cards and/or web
pages to share them with family members or friends. The fundamental value to the user isthe capability of viewing the captured
image in avariety of waysand at different times.

Thistype of image data interchange and work flow are enabled due to the fact that current devices and applications support an
image file format model which iswell defined and standardized. Thus, the actual image data can be interchanged between
various file formats.

Figure 2-4 shows atypical model of image data interchange. Filters include image libraries or plug-in type applications that
enable the system to read and store the image datainto its native (proprietary) dataformat. Aslong as both systems support the
file format model, the image data can be successfully interchanged.
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Figure 2-4: Image data interchange model

2.3.2 Image Pixel and Metadata Interchange

Whileit is true that devices and applications support image data interchange, the metadata that are to be associated with those
images are not always passed on within the imaging workflow. In application terms, the persistence of metadatais not
implemented. There are many reasons for this lack of support by applications. Among the most important ones are:

e Thefileformat does not support metadata that the application uses.
e« Themetadatais stored in a proprietary file format that is not publicly defined.
* A standard image metadata definition and interchange format model does not exist.

Therefore, users are not able to reuse the metadata that have been automatically recorded by the capture devices or the
information that they may have entered. With a standardized file format-independent metadata definition and interchange
format, users will be assured that those metadata previously entered are properly retained and treated as the important
information that it represents. Userswill thereby be encouraged to input more metadata and gain more benefit from the superior
technology digital imaging offers.

Thus, this specification consists of two major parts: Part 1, the metadata definition and Part 2, the reference implementation for
interchange. The specification in itsentirety is designed based on the following principles, which encompass vendor-neutrality
and technol ogy-independence.

e Partition the metadata definition into logical blocks; devices with limited resources may choose to support portions of
this definition and those applications that need further detail can easily extend it's scope

e Useawidely accepted, flexible and extensible implementation format (XML)

The metadata interchange model is shown in Figure 2-5. Similar to that of the image data interchange model, metadata is also
imported/exported via a standard metadata reader/writer ability that can map the information into its system’ s database/data
structure. This specification includes one such implementation; see Annex G for information on the DIG35 reference encoding
method — XML. It isideal for imaging tools to share acommon metadata model within each application or system that will
enable easy sharing of metadata from one application to another. However, given the diversity of digital image devices today
and in the foreseeable future as well as applicationsin awide range of spectrum, it is neither feasible nor redlistic to standardize
asingle unified internal metadata model that is sufficient for all purposes.

NOTE: There are additional challenges attributed to associating metadata with images and the problems that are
encountered relating to retention of image metadata throughout the lifecycle of that image. See Appendix Il for detail
discussions.
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Figure 2-5: Metadata interchange model

2.3.3 Challenges of Metadata Interchange

Vendors and users alike recognize the value of image metadata. However, the rapid proliferation of data manipulation and
management tools has resulted in awide variety of information technology products that process metadata differently, or not at
all, and without much consideration for sharing or exchange of metadata. Thus the challenge is to define a standard set of
metadata that is generally acceptable by vendors, users and content providers. The challenges include:

e creating awell defined semantic model that promotes interoperability of metadata
e creating proper rules and guidelines for retention and association of metadata with image data
e educating users and providing guidelines

2.4 Metadata Storage Model

A special case of image interchange isimage storage. For image storage, the metadata could be (and perhaps typicaly is)
separated from the image data. The interchange file would be “burst” and the metadata might populate a relational database.
This raises severa interesting challenges for the management of images, but also offers significant advantages.

Once burst, the image management system can optimize how it manages the image and metadata individually. The most
obvious example of thisisthe difference in physical size of the data. Image data might be stored on a staged archival access
mechanism (disk — tape), while the metadata might be stored on magnetic. Another example would be to optimize around how
the datais accessed and used. If the metadatais only used after an image is accessed, it could reside on staged access media
aong with the image. If the metadata is used for image search, it could be loaded into a Relational or an Object Oriented
database. In some cases, a mixture of these approaches could be used.

However, once burst, the image management systems has lost the physical relationship between the image and metadata. If it
becomes necessary to access an exact replica of what was received, this may be difficult. Whether thisisimportant or not is yet
to be determined in the marketplace. However, there is significant effort being made to protect images using watermarks and
encryption technology. File formats are beginning to make use of Intellectual Property Rights (IPR) properties (“tags’) to
indicate who owns or created images. If these properties apply to the collective image and metadatait becomes arequirement to
track the items as agroup. This could be difficult once afile is burst.

2.5 Progressive Metadata Model

Most closely aligned with the capabilities of progressive compression and file formats such as JPEG 2000, the progressive
metadata model allows aclient to access metadata only when as the client needs the additional information. Thisisan extension
of the storage metadata case that allows the user to access the metadata that is needed for a particular purpose in succession and
only as needed. Asinthe “burst” storage case, the integrity of the original image has been lost, and a particular user may never
have the complete image metadata set and may not be aware of thisfact.
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Chapter 3: DIG35 Image
Metadata Definition

3.1 Overview

Image metadatais a“building block” for digital imaging that may be used within the wide spectrum of the imaging workflow.
This specification defines a standard set of image metadata based on a generic concept that may be further divided into
conceptual “blocks.” Each of these blocks describes a unique aspect of theimage. By partitioning metadatainto discrete blocks,
developers may extend a particular block without affecting the entire architecture thereby ensuring semantic interoperability
while allowing vendorsto add val ue to the metadata and image dataitself. The DIG35 metadata blocks are shown in Figure 3-1.

Note that procedural metadata are out of scope of this specification. Examples of procedural metadata include:
e Parameters for image processing that change the visual appearance by arbitrary cropping, rotation, or other
transformations.
e Order information to specify product and quantity.
e E-commerce information such as billing or payment data or delivery addresses.
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3.2 DIG35 Metadata Blocks

DIG35's Metadata definition consists of five logical blocks with a separate common definition that is referred to by other
blocks. While each block islogically partitioned, they may be linked to each other to form additional semantics.

3.2.1 Basic Image Parameter Metadata

Since this specification is a general-purpose metadata standard, it must be applicable to the broadest possible class of file
formats. Since each file format makes distinct decisions regarding what elements are important as header information, it is
impossible to delegate the specification of header metadata to file format developers. In fact, this specification takes the
opposite approach and assumes the existence of afile format that contains no header information. This assumption ensures that
any format may be transcoded into another file-format.

In order to do this, a block of metadata is defined that contains information similar to, and identical in use to, file header
metadata. There should never be conflicts between this block and the file header metadata as this block is intended to be used,
as stated above, only when thereis no file header metadata. However, if thereis a conflict between the file-format header
information and the Basic Image Parameter Metadata, the file header should always take precedence. See Annex A:Basic
Image Parameter Metadata for details.

NOTE: Each file format defines its own header information; thisis very much dependent on the features the format
supports. Those features are specific to the image data and thus out of scope of this specification. The DIG35 Basic
Image Parameter metadata should be considered informational and not be used to decode the image data stored in the
associated file.

3.2.2 Image Creation Metadata

The Image Creation Metadata defines the “how” metadata that specifies the source of which the image was created. For
example, the camera and lens information and capture condition are useful technical information for professional and serious
amateur photographers as well as advanced imaging applications. See Annex B:Image Creation Metadata for details.

3.2.3 Content Description Metadata

The Content Description Metadata defines the descriptive information of “who”, “what”, “when” and “where” aspect of the
image. Often this metadata takes the form of extensive words, phrases, or sentences to describe a particular event or location
that the image illustrates. Typically, this metadata consists of text that the user enters, either when the images are taken or
scanned or later in the process during manipulation or use of the images. See Annex C:Content Description Metadata for
details.

3.2.4 History Metadata

The History Metadatais used to provide partial information about how the image got to the present state. For example, history
may include certain processing steps that have been applied to an image. Another example of a history would be the image
creation events including digital capture, exposure of negative or reversal films, creation of prints, transmissive scans of
negatives or positive film, or reflective scans of prints. All of this metadata isimportant for some applications. To permit
flexibility in construction of the image history metadata, two alternate representations of the history are permitted. In the first,
the history metadata is embedded in the image metadata. In the second, the previous versions of the image, represented as a
URL/URI, areincluded in the history metadata as pointers to the location of the actual history. The history metadatafor a
composite image (i.e., created from two or more previous images) may also be represented through a hierarchical metadata
structure. While this specification does not define the “how” or “how much” part of the processing aspect, it does enable
logging of certain processing steps by adding textual descriptions of operations applied to an image as hints for future use. See
Annex D:History Metadata for details.

NOTE: Neither the processing nor the history metadata specify exact values of the actual processing steps or the
compositing steps. Such metadatais reserved for further study.

Version 1.1WD © 2000-2001 Digital Imaging Group, Inc. 9



Chapter 3:DIG35 Image Metadata Definition DIG35 Specification 2001-04-16

3.2.5 Intellectual Property Rights (IPR) Metadata

The Intellectual Property Rights Metadata (1PR) defines metadata to either protect the rights of the owner of the image or
provide further information to request permission to use it. It isimportant for devel opers and users to understand the
implications of intellectual property and copyright information on digital images to properly protect the rights of the owner of
the image data. See Section 5.6 for further discussions of intellectual property rightsissues. See Annex E:Intellectual Property
Rights Metadata for details.

NOTE: Several international organizations are looking at standards in the area of intellectual property rights.

3.2.6 Fundamental Metadata Types and Fields

The Fundamental Metadata Types define the format of the field defined in all metadata blocks. Those may include acollection
of metadata fields such as an “address type” or arepresentation of an attribute of other fields such as the “language attribute.”
The Fundamental Metadata Fields define fields used in all metadata blocks. These include a definition for language
specification and timestamps. Annex F:Fundamental Metadata Types and Fields Fundamental Metadata Types and Fields for
details.

3.3 Example Workflow

Thework flow of digital imaging variesfrom that of the anal og image processing and work flow. Some of the differencesin the
two work flows are highlighted in the examples below. The DIG35 use-cases provide additional insight into the digital image
work flow issues that DIG35 are concerned with in this specification.

NOTE: See companion document “DIG35 Requirements and Use-cases’ for further detail of DIG35 use-cases.

3.3.1 Digital Image Process

A typical imaging work flow including metadata retention consists of three basic processes; “ Creation”,
“Management/Manipulation” and “Output.” An example work flow isillustrated in Figure 3-2 that shows the type of metadata
that could be added to the image data. By persisting the metadata recorded in the previous process, the next application or
device would be able to take advantage of those information and use them appropriately without involving duplicate user
inteactions. The dotted line denotes the metadata that are in scope of this specification.
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Figure 3-2: Example image work flow by process
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3.3.2 Interactive Metadata Access/Usage

The following figure (Figure 3-3) shows interoperability of several applicationsthat all process the same digital image with
metadata.
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Figure 3-3: Different metadata access/usage example

The heavy dashed lines indicate information flows accessing the metadata. The same metadata must work with all of the
applications, for example creation, editing, search, and display

The disk icon represents an image file, with metadata. The applications represented are typical, but certainly not limited to the
particular types of applications shown. The heavy dashed lines represent the information flows that allow the applicationsto get
and set the metadata. In this example, the image file resides in a single computer. The applications may run on the same
computer, or may run on different computers with networked drives. This means that the information flows are not

protocol -based interchanges. Instead, they represent application programming interfaces allowing the programs to access the
metadata. It is assumed that the applications run one at atime, so there isno need to for record locking and associated
complications.

The applications each read and parse the XML data. This builds amodel of the metadata in the application memory. The
application may just read the metadata, and not modify it. Alternatively, an application may update or delete existing metadata,
and may create additional metadata. Periodically (or else just before exiting) the application updates the image’' s metadata. To
do so, it creates the XML from theinternal metadata model stored in its memory, and then writes the XML to thefile.

This promotes interoperability of the same data file among and between several independent applications, all based on the
common information model and format of the DIG35 metadata.
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Chapter 4: DIG35
Implementation Definitions

4.1 Metadata Encoding

This specification recommends using the World Wide Web Consortium (W3C) XML (Extensible Markup Language) [30] as
the standard metadata interchange format. While other implementation methods are certainly possible, the primary reasons for
choosing XML include:

XML isalready widely adopted as a cross-platform and Internet-enabled implementation language;
e XML supports multiple languages (regardless of the character set) in a single document;
*  Many applications within the imaging workflow can interface to XML structures,

XML provides a highly extensible method for creating device-independent, language-independent, and
application-independent interchange formats;

e XML has built-in multi-language support to support different languages can be used in a single document;
e XML isequaly well-suited for handling relational or hierarchical data structures,
e XML provides a solid foundation for implementing both human- and machine- readable and understandable metadata.

Theindustry has already developed arobust set of tools for both writing and reading XML. It offers a ready-made environment
in which developers of digital imaging applications and devices can rapidly incorporate the advantages of metadata structures.
In addition, the widespread usage of XML within the Internet community provides for an inherently smooth meshing of the
metadata structures with underlying network transport mechanisms and Web-based communication methods.

The syntax to group all metadata sub-blocks (defined in Annex A though E) into asingle XML document is defined in Annex
G:DIG35 XML Document Definition.

4.1.1 Schema Definitions

There are two aspects of defining a metadata field: describing its semantics and the syntax. The semantics of the metadatais
provided with atextual description for each field. Metadata fields that construct alogical meaning are grouped together where
the syntax of individual fields is defined within that group.

The syntax is described using W3C’'s XML Schemalanguage]33][34]. The XML Schemalanguage is used asit clearly defines
the type of each metadata field, and the relationship between fields.

XML is by no means the only encoding method for DIG35 metadata. The types of the fields and the relationship between the
fields, described using XML Schema throughout this document, could also be used to describe DIG35 metadata stored, for
example, in arelationa database or a binary imagefile.

NOTE: W3C's XML Schemais not a W3C Recommendation at the time of the publication of this specification, thus
the actual syntax defined here is subject to change. However, the datatypes and relationships between fields that are
represented as a schema should be consistent. The introductory document XML Schema Primer[32] provides details
on the XML Schema usage used in this specification. DIG35 supports the W3C’'s XML Schema effort and intends to
revise the DIG35 recommended XML encoding method following publication of the XML Schema Recommendation
by W3C.

4.1.2 Namespaces

XML namespace is a collection of names, identified by a Universal Resource Identifier (URI). Thisallows XML documents
from different sources to use elements with the same names, and then be merged within a single document without confusion.
Since DIG35 metadata may either incorporate other metadata for extensibility or be used in other applications, it isimportant to
define an XML namespace specifically for DIG35 elements and attributes.
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Three namespace abbreviations are used throughout this specification. These namespaces are for XML, XML Schema and
DIG35 definitions.

The XML namespace:
xm ns: xm ="http://ww. w3. or g/ XM_/ 1998/ nanespace”

The XML Schema namespace:
xm ns: xsd="htt p: // www. w3. or g/ 2001/ XM_Schenma"

To specify the DIG35 XML namespace the following URI is defined. It should be used by experimental implementations:
xm ns: di g35="http://ww. di gi talimging.org/dig35/1. 1/ xm"

4.1.3 Syntax Conventions

In this specification, several syntax conventions are used. Table 4-1 summarizes the syntax conventions used in the DIG35
recommended XML implementation. Additionally, examples of encoding of the metadata are described in XML. Note that for
readability purposes, most examples are well formed XML focused on fields that are related to the metadata definition.

Table 4-1: Syntax conventions

Description Example

DIG35 defined types DIG35 defined type name starts with “t” prefix. tDateTime
Following the prefix, subsequent words shall
begin with an upper-case |etter. Multiple words
are combined without spaces in between.

XML elements and All names shall use all upper case letters. GENERAL_INFO
attributes Subsequent words shall be connected by an
underscore (*_).

Enumerated values All words begin with upper case letter. Multiple | Di gi tal Canera
words are combined with a space (* ).

4.1.4 Extensibility

This specification defines public metadata that is applicable to general images. Thus, its coverage may not be enough for a
particular application domain that needs further detail to be stored. DIG35 metadata documents therefore should allow
additional elements to be embedded, keeping the integrity of the overall framework, alowing private metadata to be
‘plugged-in’ that only a particular systems may be able to understand and use such information.
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Chapter 5: Miscellaneous
Topics

5.1 Association of Metadata and Image Data

There are many challenges attributed to metadata usage within the imaging workflow. After conforming to a standard metadata
set, the next most significant challenge is associating the metadata with the image throughout a standard workflow. There are
severa alternatives — each having benefits and drawbacks that may create new problems to be encountered relating to
retention of image metadata throughout the lifecycle of that image. A detailed analysis of metadata association and possible
metadata association methods is discussed in Appendix |1.

5.2 Redundant Metadata

5.2.1 Redundant Data Within the Metadata

Some of the metadata fields may cause redundant data to be stored. For example, if the date an image taken at a birthday party,
the subject’ s birth date, and the subject’s age are all stored as metadata, then there is the potential that these three fields may
conflict.

Calculation of missing redundant datais certainly expected. For example, if a search engine is searching for images of people
approximately 40 years old, then calculating their age from the image date and the birth date is possible. Such interaction of
fieldsis beyond the scope of this specification.

If redundant information isinconsistent, the file should still betreated asvalid. Thereisapossibility that calculated information
produces an inconsistent (in error) value. This specification does not define the mechanism for solving this situation. The DIG
or others may provide "Best Practices' documentsto help developers and users with such situations.

5.2.2 Redundant Data Between Metadata and Image Data

Where metadata duplicates the image data (for example the number of pixels may be stored in the metadata and in the image
itself), there is the possibility of redundant and inconsistent data. Where there is redundant data (such as in the basic image
parameter block), the metadata should not be used to decode theimage. The metadatais useful, especially in asystem where the
overhead (time and/or complexity) islarge and the image is not interpreted, values stored in the metadata can still be used to
classify theimage. For example: A user may specify to only search for high-resolution images.

NOTE: The decision on whether to recognize the metadata or the image data as the correct data when thereis
redundancy is still under investigation. DIG35 welcomes commentsin this area.

5.3 Inconsistent Metadata

Each of the metadata fields can contain atimestamp. Thistimestamp can be used to determine whether the metadatais newer or
older than the image data. Where the metadata is newer than the image data, then the metadata can be assumed to be consi stent.

Where the image datais newer than the metadata, then the metadata may not be consistent with the image, and especially fields
like the location need to be checked for accuracy before use.
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5.4 Metadata Compression

Many standards organizations and commercia developers have invested significant time and effort to create efficient
compression algorithms for digital images. However, compression of metadata has not been explored and devel oped to the
same depth.

In general, high-quality image data is magnitudes greater in size than the metadata associated with it. Y et, when the image size
isreduced, for example to represent athumbnail, the sizeratio is reversed. Size of the metadata quickly becomes an issue for
both users and devel opers when this occurs.

DIG35 hasidentified requirements for metadata compression systems. One of the recognized requirements from the DIG35
use-casesisthat afile formats that has the capability to store compressed metadata must store header information that describes
the compression algorithm and any necessary decompression parameters. Thisisto ensure that a program reading the metadata
as a byte stream has the minimal information required to make use of the metadata before it actually sees the metadata. An
additional requirement recognized is that file formats, which store compressed metadata, must compress significant blocks of
metadata en bloc and not create alarge number of small, independently compressed segments.

Several ad-hoc experiments have demonstrated significant compression in moderately sized XML metadata is possible using
currently available compression algorithms. Reduction in metadata sizes of 50 — 70 % has been observed using one widely
available commercial compression package. The Wireless Access Forum (http://www.wapforum.com) has defined a wireless
access protocol (WAP), which includes a component for binary representation of XML. Thistechnique may also yield
significant metadata data compression.

Based on these experiments and observations, it is premature to select aparticular compression scheme. However, these results
are conclusive enough to determine that a recommended practice is necessary rather than any additional compression
algorithms defined specifically for metadata. Such definition is beyond the scope of this specification.

NOTE: DIG35 isinvestigating the potential inclusion of a"null compression” agorithm which would be defined so that
all metadata would have the compression algorithm, version, and parameter identification metadata for consistency.
DIG35 welcomes commentsin this area.

5.5 Security Considerations

Thefull spectrum of possible security risks associated with image metadata i s beyond the scope of this specification. However,
this section addresses the importance of authentication of metadata and of verification that the pixel data and metadata are
properly associated.

There are anumber of security risks associated with metadata. The security mechanisms for authentication and privacy address
some of these risks. The tolerance level for risk varies widely, as does the likelihood of a security violation. The typical digital
images of consumers are not likely to need security methods as extensive as those of agovernmental or commercial image bank.
In many consumer instances, the concern is not of overt (or covert) threats to their images and metadata, but rather a concern
that there might be accidental changes to metadata, or that an image isincorrectly associated with metadata from a different
image.

Some applicable security mechanismsinclude:

e Hash generation—atechnique that creates a hash value from given data. Hash algorithms should have these
properties—(1) changes in the given data should result in different hash values, and (2) computation of given data that
has a particular hash value should be difficult.

e Encryption—atechnique that creates apparently random data from the given plain text. Encryption algorithms should
have the property that deriving the original data from the encrypted data should be difficult without the decryption key,
and should be easy with the decryption key.

e Signature generation—a technique that combines hashing and encryption to create a signature which indicates an
association between a given set of dataand a particular entity, which is said to have signed the data. A digital signature
technigue should have the property that changesin the given text should result in changes in the signature, creation of
given text resulting in a particular signature should be difficult, and creation of a particular digital signature without
knowing the secret key of the original signer should be difficult.
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It isuseful from the DIG35 point of view to be able to show:
1. that metadata has not been altered after some given time or version;
2. that the image data has not been altered after some given time or version;
3. that some metadatais properly associated with some image data.

Hashes or digital signatures of the metadata or image data can be used to show that the image pixel data or metadata have not
been changed (1 and 2 above). A hash or digital signature of the combined (concatenated) hashes or signatures allows
verification that the proper association between metadata and image pixel data. The technical specifications for these
mechanisms are for further study.

Privacy of image pixel data or metadatais out of scope for DIG35.

5.6 Metadata Persistence

Rules for metadata persistence are afundamental component of a metadata systems design. If persistence were merely an issue
of copying al metadata, then the implementation of a mechanism for metadata persistence is a manageable task.

It is not the case, however, that blindly copying metadata suffices. The complexity of metadata persistenceis related to the set
of reasonable expectations about the quality of the metadata following persistence. If the image is cropped, it is reasonable to
expect that the “ Content Description” metadata be updated so that it only describes objectsrelating to the image after cropping.

The following are a set of desirable properties for metadata. They are listed in increasing order of importance, and increasing
difficulty of implementation

e Metadata should be well-formed, as defined by XML (or other encoding rules).

e Metadata should be structurally valid, as defined by an XML DTD (or other syntactic specification).

e Each metadatum, when considered in isolation from all other metadata, should have a value that is valid as defined by
some specification. For instance, exposure times should be greater than zero.

e Metadata considered in pairs, triples, ..., and n-tuples should be consistent as a group. For instance, exposure time and
shutter speed should be pair-wise consistent.

*  All metadata should be correct.

The Flashpix image file format suggested processing rules, applicable on an element by element basis, for metadata. In the
Flashpix rules, some metadata should be copied, some should be deleted, and some should be copied only if the processing
application understood the meaning of the metadata (and deleted otherwise).

The DIG35 approach for metadata persistence builds on the Flashpix effort, but with the variation that the processing
application marks the metadata to indicate the processing that has taken place. The processing application might be creating,
updating, deleting, or copying the metadata. The following rules cover each of those cases:

1. Metadata must be copied except whererule 2 or rule 3 applies.

Metadata must be deleted when the processing application "knows' the metadata should be del eted.
M etadata must be updated when the processing application "knows' the correct new value.

When metadata is copied the previous timestamp must be copied.

When metadata is created or updated, the associated timestamp must be set to "now".

o 0 A~ WD

When an application (with or without human intervention) has determined that metadata is correct, the timestamp of
the metadata must be set to "now".

These metadata persistence rules permit arelatively simple test in subsequent processing applications. If a metadatum has a
timestamp that is the same as the last image modification time, then there is no reason to doubt that the metadatum isincorrect.
Metadata with timestamp(s) earlier than the last image modification time have not been identified as correct in the context of
subsequent image and metadata modifications. Processing applications may suspect such metadata to be incorrect.

M etadata correctness is often more relative and less absolute, however. The metadatain the file isin general the best available
estimate of the true metadata. The following rules cover the use of the metadata by processing applications:
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1. The processing applications must treat the metadata as reliable when the metadatum timestamp matches the last image
modification time.

2. The processing application may attempt to determine consistency and validity when metadata timestamps are earlier
than the last image modification time.

3. The processing application should treat the metadata as reliable when the only indication that metadata may be invalid
or inconsistent isthat the metadata timestamp is earlier than the last image modification time.

The metadata timestamps and the image modification time metadatum are discussed in the Annexes.

NOTE: It isleft for further study to determine if processing applications need more information about the provenance of
a particular metadatum. Processing applications could add attributes to the metadata elements to indicate that the
processing application did or didn't understand the metadata. Similarly, processing applications could, identify metadata
that it had created; identify that the metadatum was determined to be correct programmatically; or that a human operator
deemed the metadata to be correct. See Appendix 1 X.2 Metadata Preservation for a discussion on other methods to
address thisissue.

5.7 Intellectual Property Rights (IPR)

Intellectual Property Rights (IPR) is a general concept addressing the ownership and usage conditions of image content.
Because the content of afile can be either created from scratch (original works) or built upon existing material (derivative
works), the IPR may be different for each scenario. There are two basic categories of IPR, which are as follows: (1) Moral
Rights (attached to the creator and non-transferable); and (2) Copyrights (conditional rights to copying, using, and exploiting
content).

The World Intellectual Property Organization (WIPO) has stated[27][28] that, once IPR information isincluded in afile, then
the information becomes an integral part of the file and must be conveyed without modification along with the file by al
intermediate actors between creator and end user. This concept of conveying the IPR information is called “ persistence.”
Therefore, IPR dataisimportant metadata, which isinherently associated with the image data. Because PR data cannot be
erased or modified inside of thefile (if it isto comply with legal requirements), it may become necessary to either add new data
or to update the existing data. For instance, if an image s created by “collage” (i.e., compound image of multiple original
images), there should be a special set of metadata that gives the provenance of each pieces so that the IPR of each image is
respected. Another instance is when a photographer who is attached to one agency leaves the first agency and attaches to
another and is allowed by the first agency to take all of his photographs with him. Similarly, if an agency disappears and a new
agency is created, then the IPR metadata must persist and reflect this change.

The original PR data cannot be erased, but additional data can be added. Another way to eliminate thistype of situation isto
use IPR dataas alink to a secured database, which is managed by a Trusted Third Party (TTP), such asalaw firm. IPR datais
updated in the TTP log files, which can be easily accessed using the link, which isinside of the file. Such would be the case if
the only IPR data that is present in the file were a watermark, inserted inside the image data. By detecting and extracting the
value of the watermark, one getsthelink to the TTP database, where he can read the latest, updated information. Accessto IPR
information, however, can be restricted in certain conditions, such as when the information is classified as “confidential .”
Obviously, for the same reason, updating the | PR information, which could be done by adding information and a timestamp, is
also restricted to conditional access.

All PR metadata should be determined with a view to extensions, according to the future operation of automatic billing and
crediting of both the end user and the creator. These systems generally called Electronic Copyright Management Systems
(ECMS) and /or Intellectual Property Management and Protection (IPMP) are not completely defined as of today, although
their main input and output data are those stated within this document.

Lastly, IPR are of significant concern, because there are serious ramifications to an end user’s actions regarding images.
Publication, alteration, modification, etc. can have profound legal consequences. Also, there may be a series of rights that
originate from asingle, original image. Accordingly, the following is a non-exhaustive list of discussion items related to IPR:

¢ How much of the IRP metadata actually interests the personal applications, the professional applications?

«  What isthe IPR importance of the operator for processing, editing, collaging etc.?

What isthe IPR importance of the operator for scanning, color-correcting, as well as all types of enhancements?
¢ What should be done if an image file does not have consistent IPR information?

¢ What should be done if various treaties or international agreements change the requirements for IPR?

*  What happens when alicensing authority or contact no longer exists but is still referenced in the metadata?
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Annex A: Basic Image
Parameter Metadata

A.1 Overview

This Annex defines basic image parameter metadata that contains generic information about the image, such as the image size
and number of components. While this metadata that are commonly referred to asthe “Header Data’ of animage file format, the
scope of this Annex isto define metadatathat isfile format independent. Thusthis metadata should be considered informational
and not to be used to decode the image data stored in the associated file. The metadata fiel ds would be considered secondary to
the image data.

The metadata defined in this Annex is useful where the metadatais stored externally to the image file. For example, the number
of pixels may be determined without interrogating the image file. In files such as the Flashpix file format where the fields
defined in this section are clearly defined in the file specification, it would not be expected that the metadata fields would be
stored. Thisis opposite to afile such as a BMP where this metadata is not defined and would be useful.

A.2 Structure

The following diagram illustrates the logical structure of the Basic |mage Parameter M etadata.

DIG35 Metadata
Basic Image Image Creation Content History IPR &
Parameter Description Exploitation

Basic Image Information (A.3.1) File and Format (A.3.1.1)

\ 4
\ 4

- Image I dentifier (A.3.1.2)
- Image Size (A.3.1.3)
L Compression Method (A.3.1.4)
- Preferred Presentation Parameters (A.3.2)
> Color Information (A.3.3) » Colorspace (A.3.3.1)

L p Component Information (A.3.4)

Figure A-1: Basic Image Parameter metadata structure
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A.3 Definition

Basic Image Parameter Metadata may contain the sub-fields listed below.

Schema Definition

<xsd: el ement name="BASI C_| MAGE_PARAM' >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el enent ref="di g35: BASI C | MAGE_| NFO' m nQccurs="0"/>
<xsd: el ement ref="di g35: PREF_PRESENTATI ON_PARAM' m nCccur s="0"/ >
<xsd: el ement ref="di g35: COLOR | NFO' m nCccur s="0"/ >
<xsd: el ement ref="di g35: COVPONENT | NFO' m nCccur s="0"/ >

</ xsd: sequence>

<xsd:attribute ref="di g35: TI| MESTAMP"/ >
<xsd:attribute ref="xnm:|ang"/>
</ xsd: conpl exType>
</ xsd: el enent >

Basic Image I nfor mation: This field specifies generic information about the image. See section A.3.1 for details.

Preferred Presentation Parameters: Thisfield specifies the preferred height and width, respectively for presentation
purposes. See section A.3.2 for details.

Color Information: Thisfield specifies the colorspace of the decompressed image data. See section A.3.3 for details.

Component information: This field contains information about the image data components. See section A.3.4 for details.

A.3.1 Basic Image Information

Basic Image | nformation specifies generic information about the image, such asthe image size and number of components. This
field may contain the sub-fields listed below.

Schema Definition
<xsd: el ement nane="BAS| C_| MAGE | NFO' >

<xsd: conpl exType>
<xsd: sequence>

<xsd: el enent ref="di g35: FI LE_FORVAT" m nCccur s="0"/ >
<xsd: el ement ref="di g35:1 MAGE | D" m nCccur s="0"/ >
<xsd: el ement ref="di g35: | MAGE_SI ZE" m nCccur s="0"/ >
<xsd: el ement ref="di g35: COVPRESSI| ON' m nCccur s="0"/ >

</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

Fileand Format: Thisfield specifies the file name and format of the image. See section A.3.1.1 for details.

Image I dentifier: Thisfield specifies a unique identifier of the image. See section A.3.1.2 for details.
Image Size: This field specifies the width and height of the image. See section A.3.1.3 for details.

Compression M ethod: This field specifies the compression method used to store the image data. See section A.3.1.4 for
details.
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A.3.1.1 File and Format

File and Format specifies the format and name of the image file associated with the metadata. Thisfield may contain the
sub-fields listed below.

Schema Definition
<xsd: el ement nane="Fl LE_FORVAT" >

<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement nanme="Fl LE_NAME" type="xsd: anyURI " m nCccur s="0"/ >
<xsd: el ement nane="FORVAT_TYPE" type="xsd: string" m nCccur s="0"/ >
<xsd: el ement nane="M ME_TYPE" type="xsd: string" m nCccur s="0"/ >
<xsd: el ement nane="VERSI ON' type="xsd: string" m nCccur s="0"/ >

</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

File Name: This field specifies the name of imagefile.

File Format Type: Thisfield specifiesthe file format of the image.
Table A-1: Suggested File Format Type values

VEILES M eaning

BWP Bitmap format
Exi f Exchangeable Image File Format
Fl ashpi x Flashpix file format

G F Graphics I nterchange Format

JFIF JPEG File Interchange Format

JP2 JPEG 2000 file format

PI CT PICT file format

PNG Portable Network Graphic format
SPI FF Still Picture Interchange File Format
TI FF Tag Image File Format and its variant

MIME Type: Thisfield specifies the Internet media type of the image file.
Version: Thisfield specifies the version of the file format.

Exanpl e

<FI LE_FORMAT>
<FI LE_NAME>i mage. j pg</ FI LE_NAME>
<FORMAT_TYPE>JFI F</ FORMAT_TYPE>
<VERSI| ON>1. 02</ VERSI ON>

</ FI LE_FORMAT>

A.3.1.2 Image Identifier

Image I dentifier specifies an image identifier that must uniquely identify the image(s) which bear them. The format may be
globally unique (e.g. UUID), vendor or application dependent. This field may contain the sub-fields listed below.

Schema Definition

<xsd: el ement nanme="|MACE_| D'>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="U D" type="xsd: string" m nCccur s="0"/ >
<xsd: el ement nane="|D_TYPE" type="xsd: anyURI " m nCccur s="0"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
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Unique I dentifier: Thisfield specifiesthe unique identifier of animage. The Unique Identifier Type specifiesthe format of
thefield.

Unique I dentifier Type: Thisfield specifies the type of the Unique Identifier.
The Digital Imaging Group defined the following value for this field:
“http://www.digitalimaging.org/dig35/UUID”

This value specifies that the contents of thisfield in aUUID as defined by ISO/IEC 11578 [22]. Other vendors may
define other values.

Exanpl e:

<I MAGE_I| D>
<U D>EC340B04- 74C5- 11D4- A729- 879EA3548F0E</ Ul D>

<ID_TYPE> http://ww.digitalinmagi ng.org/di g35/ UUl D</ | D_TYPE>
</ | MAGE_| D>

A.3.1.3 Image Size

Image Size specifies the size of the image. For multiple-resolution image file formats, it shall specify the highest resolution.
Thisfield shall contain the sub-fields listed below.

Schema Definition:
<xsd: el ement nane="| MACGE_SI ZE" type="di g35:tIntSize"/>

Width: This specifies the width of the image, in pixels.
Height: This specifies the height of the image, in pixels.

Exanpl e:

<| MAGE_SI ZE>
<W DTH>1600</ W DTH>
<HEl GHT>1200</ HEl GHT>
</ | MAGE_SI ZE>

A.3.1.4 Compression Method

Compression Method specifies the compression method used to store the image data.

Scherma Definition:

<xsd: el ement nane=" COVPRESS| ON' type="xsd: string"/>

Table A-2: Suggested Compression Method values

JPEG JPEG compression used
JPEG 2000 JPEG 2000 compression used
LZW LZW compression used
Lz77 LZ77 compression and its variant used
RLE Run Length Encoding used
Unconpr essed | No compression used

Exanpl e:

<COVPRESS| ON>JPEG</ COVPRESS| ON>
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A.3.2 Preferred Presentation Parameters

Preferred Presentation Parameters specifies the preferred height and width, respectively. This sizeisthe size that the image
should be displayed on an output device when the output size is not specified by other means. For example, when printing the
image directly, it should be shown this size. When printing the same image from a page layout application, then the page layout
application may well specify the position and size of theimage. (Note the preferred presentation parameters may be used as the
initial size when the image isloaded into the page layout application.)

Thisfield shall contain the sub-fields listed below.
Schema Definition

<xsd: el ement nane="PREF_PRESENTATI ON_PARAM' type="di g35: t Doubl eSi ze"/ >

Width: Thisfield specifies the preferred width of the image in meters.
Height: Thisfield specifiesthe preferred height of the image in meters.

Exanpl e

<PREF_PRESENTATI ON_PARAM>
<W DTH>0. 1524</ W DTH>
<HEI GHT>0. 1016</ HEl GHT>

</ PREF_PRESENTATI ON_PARAM>

A.3.3 Color Information

Color Information specifies the colorspace of the decompressed image data. Note that internal to the compression process, the
image coder may convert the data to a different colorspace. However, this process is considered a black box at the file format
level, and that internal colorspace is not exposed to the end user.

Thisfield may contain the sub-fields listed below unless otherwise stated.
Schema Definition

<xsd: el ement name="COLCOR_| NFO'>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="di g35: COLORSPACE" maxCccur s="unbounded"/ >
</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:|ang"/>
</ xsd: conpl exType>
</ xsd: el ement >

Colorspace: Thisfield must be included and specifies the colorspace. See section A.3.3.1 for details.

A.3.3.1 Colorspace

Colorspace specifies the col orspace of the decompressed image data as an |CC profile[4]. The profile may be specified either by
aprofilenameor an URL. If itisnamed, then the profileis known by awell-defined name and thusis not included in thefile; the
name of the desired profile should be specified. If the valueis URL, then the desired profileislocated at the URL. Thisfield may
contain the sub-fields listed below.

Schema Definition

<xsd: el ement nane=" COLORSPACE" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="PROFI LE_NAME" type="di g35:tLangStri ng" m nCccur s="0"/ >
<xsd: el ement nane="PRCFI LE_REF" type="xsd: anyURI " m nCccur s="0"/ >
</ xsd: sequence>
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</ xsd: conpl exType>
</ xsd: el enent >

Profile Name: Thisfield specifies the well-known name of the ICC profile that specifies the colorspace of the
decompressed image data.

Table A-3: Suggested Profile Name values

Grayscal e Grayscale colorspace used
sRGB SRGB colorspace used
YChCr Y CbCr colorspace used

Profile Reference: Thisfield specifies the location of the ICC profile that specifies the colorspace of the decompressed
image data.

Exanpl e

<COLOR_I NFC>
<COLORSPACE>
<PROFI LE_NAME>s RGB</ PROFI LE_NAME>
0/ COLORSPACE>

</ COLOR_| NFO>

A.3.4 Component Information

Component Information specifies information about the image data components. This field may contain the sub-fields listed
below.

Schema Definition

<xsd: el ement nanme=" COVPONENT_I| NFO' >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="NUM COVPONENT" type="xsd: positivel nteger" m nQOccurs="0"/>

<xsd: el ement nanme="PREMJLTI PLI ED' type="xsd: bool ean" m nCccur s="0"/ >
<xsd: el ement nanme=" COVPONENTS" type="xsd: string" m nCccur s="0"/ >
<xsd: el enent nane="COWP_SI ZE" type="xsd: posi tivel nteger” m nCccurs="0" maxCccur s="unbounded"/ >

</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:lang"/>
</ xsd: conpl exType>

</xsd:element>

Number of Components: Thisfield specifiesthe number of componentsin theimage. The value of thisfield isthe same as
the number of Component Size fields contained in the Component Information field.

Pre-multiplied: Thisfield specifies whether the opacity component of the image has been pre-multiplied into the color
components. If the value of thisfield ist r ue, then the opacity component has been pre-multiplied into all of the

other components. If the value of thisfield isf al se, then the opacity component has not been pre-multiplied into
any components.

Component Description: Thisfield contains a description of the componentsin the image.

Table A-4: Suggested Component Description values

RGB Red, Green and Blue

RGBA Red, Green, Blue and Alpha
CwmyY Cyan, Magenta, Y ellow
CMYK Cyan, Magenta, Y ellow, Black
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Component Size: Thisfield specifies the bit-depth of each component. Where there is a single component size value, it is
the bit-depth of all components in the image. Where there are multiple values, the order of the fieldsis the same as

the order of the componentsin the image data

Exanpl es:

<l--
- Example 1. 4 conponents, pre-nmultiplied, RGBA, all 8-bits
-->
<COVPONENT_I NFO>
<NUM_COVPONENT>4</ NUM_COVPONENT>
<PREMULTI PLI ED>t r ue</ PREMULTI PLI ED>
<COVPONENTS>RGBA</ COVPONENTS>
<COVP_SI ZE>8</ COVP_SI ZE>
</ COVPONENT _| NFO>

<l--
- Example 2: 3 conmponents, YCbCr, 4:2:2
-->
<COVPONENT_I NFO>
<NUM_COVPONENT>3</ NUM_COVPONENT>
<COVPONENTS>YChCr </ COVPONENTS>
<COWP_SI ZE>4</ COVP_SI ZE>
<COVP_SI ZE>2</ COWP_SI ZE>
<COWP_SI ZE>2</ COWP_SI ZE>
</ COVPONENT_I NFO>

A.4 Example

Following example shows a JPEG file' s Basic Image Parametersin XML.

Exanpl e:

<- -
- File nanme: image.jpg; File format: JPEG JFIF;, |mage size: 1600 x 1200;
-->
<METADATA TYPE="Si ngl e" >
<BASI C_| MAGE_PARAM>
<BASI C_| MACGE_| NFO>
<FI LE_FORVAT>
<FI LE_NAME>i mage. j pg</ FI LE_NAME>
<FORMAT_TYPE>JFI F</ FORVAT_TYPE>
<VERSI ON>1. 02</ VERSI ON>
</ FI LE_FORMAT>
<| MAGE_SI ZE>
<W DTH>1600</ W DTH>
<HEl GHT>1200</ HEI GHT>
</ | MAGE_SI ZE>
<COWPRESS| ON>JPEG</ COVPRESSI ON>
</ BASI C_| MAGE_| NFO>
<COLOR_|I NFO>
<COLORSPACE>
<PRCFI LE_NAME>YCbCr </ PROFI LE_NAVE>
</ COLORSPACE>
</ COLOR_| NFO>
<COVPONENT_I NFO>
<NUM_COVPONENT>3</ NUM_COVPONENT>
<COVPONENTS>YCbCr </ COVPONENTS>
<COWP_SI ZE>4</ COVWP_SI ZE>
<COWP_SI ZE>2</ COVWP_SI ZE>
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<COWP_S| ZE>2</ COWP_S| ZE>
</ COMPONENT_| NFO>
</ BASI C_| MAGE_PARAM>
</ METADATA>
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Annex B: Image Creation
Metadata

B.1 Overview

This Annex defines metadata that are related to the creation of adigital image. The scope of this Annex is applicable to metadata
fieldsthat are relevant to the creation of the digital image data, i.e. camera and scanner device information and its capture
condition as well as the software or firmware to create such image. It defines the “how” metadata that specifies the pedigree of
the image. In general, creation metadata is considered to be “read-only” being persistent and associated with the image through
the workflow.
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B.2 Structure

The following diagram illustrates the logical structure of the Image Creation metadata.

DIG35 Metadata
Basic Image Image Creation Content History IPR &
Parameter Description Exploitation

P Genera Creation Info (B.3.1)

y

! Camera Capture (B.3.2) Camera Information (B.3.2.1)

Software Information (B.3.2.2)

Lens Information (B.3.2.3)

Device Characterization (B.3.2.4)

Camera Capture Settings (B.3.2.5)

vy v ¥y v v

Accessory (B.3.2.6)

L Scanner Capture (B.3.3)

y

Scanner Information (B.3.3.1)

Software Information (B.3.2.2)

Scanner Capture Settings (B.3.3.3)

|  Software Creation (B.3.4)

—> Captured Item (B.3.5) Reflection Print (B.3.5.1)

L Film (B.3.5.2)

Figure B-1: Image Creation metadata structure
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B.3 Definition

Image Creation Metadata may contain the sub-fields listed below.

Schema Definition

<xsd: el ement name="1 MAGE_CREATI ON' >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement ref="di g35: GENERAL_CREATI ON_| NFO' m nQccurs="0"/>
<xsd: el ement ref="di g35: CAMERA CAPTURE" m nCccur s="0"/ >
<xsd: el ement ref="di g35: SCANNER CAPTURE" m nCccur s="0"/ >
<xsd: el ement ref="di g35: SOF-TWARE CREATI O\" m nCccur s="0"/ >
<xsd: el ement ref="di g35: CAPTURED | TEM' m nCccur s="0"/ >

</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnm:|ang"/>
</ xsd: conpl exType>
</ xsd: el ement >

General Creation Information: Thisfield specifies generic information on how the image was created. See section B.3.1
for details.

Camera Capture: Thisfield specifies a camera capture metadata of a scene. See section B.3.2 for details.

Scanner Capture: This field specifies scanner capture metadata that may be used for various scanners such as flatbed and
film scanners. See section B.3.3 for details.

Softwar e Creation: Thisfield specifies software information that created the original digital image. See section B.3.4 for
details.

Captured Item: Thisfield contains description of the item that was digitally captured. See section B.3.5 for details.

B.3.1 General Creation Information

Genera Creation Information specifies general information on how the image was created. Applications may choose to skip
further parsing based on the values stored here. For example if the application is only interested in Camera Capture metadata, it
can skip additional parsing based on the Image Source value. This field may contain the sub-fields listed below.

Schema Definition

<xsd: el ement nanme=" GENERAL_CREATI ON_| NFO' >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement nane="CREATI ON_TI ME' type="xsd: dat eTi ne" m nCccur s="0"/ >
<xsd: el ement nanme="| MAGE_SOURCE" type="dig35:tLangString" m nCccur s="0"/ >
<xsd: el ement nanme="SCENE_TYPE" type="di g35: tLangStri ng" m nCccur s="0"/ >
<xsd: el ement nanme="| MAGE_CREATOR' type="di g35:tPerson" m nCccur s="0"/ >
<xsd: el ement nanme="OPERATOR ORG' type="di g35:tOrgani zation" m nCccur s="0"/ >
<xsd: el ement nane="OPERATOR | D' type="di g35: t LangStri ng" m nCccur s="0"/ >

</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

Creation Time: Thisfield specifies the date and time the image was created. Thisfield should be stored when the creation
process started. (E.g. it may be an 8-minute exposure.) This field should never be changed after it is written in the
image creation device.
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Image Sour ce: This field specifies the device source of the digital file, such as afilm scanner, reflection print scanner, or
digital camera. Table B-1 lists suggested image source val ues.

Table B-1: Suggested | mage Source values

Value ‘ M eaning
Di gital Canera Image create by a digital camera
Fi | m Scanner Image create by afilm scanner

Image create by areflection print scanner
(commonly referred to asa “flat bed”)
Still From Video Image create by from video

Conput er G aphics Image digitally created on computers

Ref |l ection Print Scanner

Scene Type: Thisfield specifies the type of scene that was captured. It differentiates “original scenes’ (direct capture of
real-world scenes) from “second generation scenes’ (images captured from pre-existing hardcopy images). It
provides further differentiation for scenes that are digitally composed.

Table B-2: Suggested Scene Type values

Value ‘ Meaning
Oigi nal Scene Direct capture of real-world scenes
Second Generation Scene Images captured from pre-existing hardcopy
images such a photograph

Di gi tal Scene Generation | Graphicartsorimagesdigitally composed

Image Creator: Thisfield specifies the name of the image creator. The image creator could be, for example, the
photographer who captured the original picture on film, theillustrator, or graphic artist who conducted the
image-creation process, etc. See section F.2.13 for the format of thisfield.

Operator Organization: Thisfield specifies the name of the service bureau, photofinisher, or organization where the
image capture process (photographed, scanned or created by software) is conducted. See section F.2.14 for the
format of thisfield.

Operator ID: Thisfield specifiesaname or ID for the organization conducting the capture process.

Exanpl e:

<GENERAL_CREATI ON_| NFO>
<CREATI ON_TI ME>2000- 06- 08T21: 07: 00</ CREATI ON_TI ME>
<| MAGE_SQOURCE>Fi | m Scanner </ | MAGE_SOURCE>
<SCENE_TYPE>Second Generati on Scene</ SCENE_TYPE>
<l MAGE_CREATOR>
<PERSON_NAVE>
<NAVE_COWP TYPE="Fani | y" >Br own</ NAVE_COMP>
</ PERSON_NAME>
</ | MAGE_CREATOR>
<OPERATOR_CRG>
<ORG_NAME>Acne | nc</ ORG_NAMVE>
</ OPERATOR_ORG>
<OPERATOR | D>X23r 7</ OPERATOR | D>
</ GENERAL_CREATI ON_I NFO>
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B.3.2 Camera Capture

Camera Capture specifies a camera capture of a scene. It contains information regarding the camera, the lens, device
characterization and camera capture settings. This field may contain the sub-fields listed below.

Scherma Definition:

<xsd: el ement name=" CAMERA CAPTURE" >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement nane=" CAMERA | NFO' t ype="di g35: t Product Det ai | s" m nCccur s="0"/ >
<xsd: el ement name="SOFTWARE | NFO' t ype="di g35: t Product Det ai | s" m nCccur s="0"/ >
<xsd: el ement nanme="LENS | NFO' t ype="di g35: t Product Det ai | s" m nCccur s="0"/ >
<xsd: el ement ref="di g35: DEVI CE_CHARACTER" m nCccur s="0"/ >
<xsd: el ement ref="di g35: CAMERA SETTI NGS" m nCccur s="0"/ >
<xsd: el ement nane=" ACCESSORY" t ype="di g35: t Product Det ai | s"

m nCccur s="0" maxOccur s="unbounded"/ >
</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xn:lang"/>
</ xsd: conpl exType>
</ xsd: el ement >

B.3.2.1 Camera Information

Camera Information specifies information about the camera that captured the image. See section F.2.18 for the format of this
field.

Exanpl e:

<CAMERA | NFO>
<MANUFACTURER>
<ORG_NAME>Acnme</ ORG_NAME>
</ MANUFACTURER>
<MODEL>Mbdel 1000</ MODEL>
<SERI AL>2941554</ SERI AL>
</ CAVERA_| NFOC>

B.3.2.2 Software Information

Software I nformation specifiesinformation about the software or firmware used to capture the image. See section F.2.18 for the
format of thisfield.

B.3.2.3 Lens Information

Lens Information specifiesinformation about the lens that captured the image. See section F.2.18 for the format of thisfield.

Exanpl e:

<LENS_I| NFO>
<MANUFACTURER>
<ORG_NAME>Acne</ ORG_NAMVE>
</ MANUFACTURER>
<MODEL>35nmm 105mm Zoomk/ MODEL>
<SERI AL>4576354</ SERI AL>
</ LENS_| NFO>
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B.3.2.4 Device Characterization

Device Characterization specifies the technical characterization of the digital capture device. Thisfield may contain the
sub-fields listed below.

Schema Definition

<xsd: el ement nane="DEVI CE_CHARACTER" >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement ref="SENSOR TECHNOLOGY" nCccur s="0"/>
<xsd: el ement nanme="FOCAL_PLANE_ RES" t ype="di g35: t Doubl eSi ze" nCQccur s="0"/>
<xsd: el ement nanme="SPECTRAL_SENSI TI VI TY" type="xsd:string" nCccur s="0"/>
<xsd: el ement nanme="1 SO_SATURATI ON' t ype="di g35: t NonNegat i veDoubl e" nCccur s="0"/>
<xsd: el ement nanme="|SO _NO SE" t ype="di g35: t NonNegat i veDoubl e" nCccur s="0"/>

nCccurs="0"/>
nCccurs="0"/>
nCccur s="0"/>
nCccur s="0"/>

<xsd: el ement ref="SPATI AL_FREQ RESPONSE"

<xsd: el ement ref="CFA PATTERN'

<xsd: el ement ref="C0ECF"

<xsd: el ement nanme="M N_F_NUVBER" t ype="di g35: t NonNegat i veDoubl e"
</ xsd: sequence>

S I TS

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xn:|ang"/>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement name="SENSOR TECHNOLOGY" >
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enunerati on val ue="0One-Chip Col or Area"/>
<xsd: enunerati on val ue="Two- Chip Col or Area"/>
<xsd: enunerati on val ue="Three-Chi p Col or Area"/>
<xsd: enuner ati on val ue="Col or Sequential Area"/>
<xsd: enuneration val ue="Trilinear"/>
<xsd: enuner ati on val ue="Col or Sequential Linear Sensor"/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el ement >

<xsd: el ement nane="SPATI AL_FREQ RESPONSE" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="SPATI AL_FREQ VAL" maxCQccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement name="SPATI| AL_FREQ VAL" >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement nane="SPATI AL_FREQ' t ype="di g35: t NonNegat i veDoubl e"/ >
<xsd: el enent nane="HORI Z_SFR' t ype="di g35: t NonNegat i veDoubl e"/ >
<xsd: el ement nane="VERT_SFR' t ype="di g35: t NonNegat i veDoubl e"/ >

</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nanme="CFA_PATTERN'>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="COLOR_ROW maxQccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
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</ xsd: el enent >

<xsd: el ement nane="COLOR_ROW >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nanme="COLOR"
<xsd: si npl eType>
<xsd:restriction base="xsd: string">
<xsd: enuner ati on val ue="Red"/ >
<xsd: enuneration val ue="G een"/>
<xsd: enunerati on val ue="Bl ue"/>
<xsd: enuner ati on val ue="Cyan"/>
<xsd: enunerati on val ue="Magenta"/>
<xsd: enunerati on val ue="Yel |l ow'/ >
<xsd: enunerati on val ue="\Wite"/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement name="OECF" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent ref="LOG VAL"
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enment >

<xsd: el ement nanme="LOG VAL">
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement name="L0OG_EXPOSURE" type="xsd: doubl e"/ >
<xsd: el ement name="OUTPUT_LEVEL" t ype="di g35: t NonNegat i veDoubl e"

</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

DIG35 Secification 2001-04-16

maxQccur s=" unbounded" >

maxQccur s=" unbounded"/ >

maxQccur s=" unbounded"/ >

Sensor Technology: Thisfield specifies either the type of image sensor or the sensing method used in the camera or

image-capture device.

Focal Plane Resolution: This field specifies the number of pixels per meter in the X (width) and Y (height) directions for
the main image. The width and height stored are the width and height of the image generated rather than the width

and height of the image sensor.

Spectral Sensitivity: Thisfield may be used to describe the spectral sensitivity of each channel of the camera used to
capture the image. It is useful for certain scientific applications. The content of this field is compatible with ASMT
E1708-95 [2] and expected to be defined by another standard. Note if the Spectral Sensitivity data containsa” <”
or” & characters then substitute al of the occurrences of ” <” with” & t ; ” and al of the occurrences of ” &’

with” &anp; " .

SO Saturation Speed Rating: Thisfield specifiesthe 1SO saturation speed rating classification as defined in SO 12232

[15].

I SO Noise Speed Rating: Thisfield specifies the 1SO noise-based speed rating classification as defined in 1SO 12232.

Spatial Frequency Response: This specifies the spatial frequency response (SFR) of the image capture device. The
device-measured SFR data, described in 1SO 12233 [16], can be stored as a table of spatial frequencies, horizontal
SFR values, vertical SFR values, and diagonal SFR values. The following is a simple example of measured SFR

datatable.
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Table B-3: Example Spatial Frequency Response value

Horizontal SFR | Vertical SFR
0.1 1.00 1.00
0.2 0.90 0. 95
0.3 0. 80 0. 85

CFA Pattern: Encodes the actual color filter array (CFA) geometric pattern of the image sensor used to capture a
single-sensor color image. It is not relevant for all sensing methods. The data contains the minimum number of rows
and columns of filter color values that uniquely specify the color filter array. The following table shows asimple
example of a CFA Pattern, surrounded in bold lines, in a color filter array. Table B-4 shows a sample CFA Pattern.

Table B-4: Sample CFA Pattern

G een Red G een Red
Bl ue G een Bl ue G een
G een Red G een Red
Bl ue G een Bl ue G een

OECF: Thisfield specifies the opto-electronic conversion function (OECF). The OECF is the relationship between the

optical input and the image file code value outputs of an electronic camera. The property alows OECF values
defined in SO 14524 [18] to be stored as atable of values. The following table shows a simple example of measured

OECF data.

Log exposure

Table B-5: An example of measured OECF data

Red output level

Green output level

Blue output level

- 10. 2 12.5 8.9
-2.0 48. 1 47.5 48. 3
-1.0 150. 2 152.0 149. 8

Minimum F-Number: Thisfield specifies the minimum lens f-number of the camera or image capture device.

Exanpl e:

<DEVI CE_CHARACTER>

<FOCAL_PLANE_RES>
<W DTH>1600</ W DTH>
<HEI GHT>1200</ HEl GHT>
</ FOCAL_PLANE_RES>

<SPATI AL_FREQ RESPONSE>
<SPATI AL_FREQ VAL>

</ SPATI AL_FREQ VAL>
<SPATI AL_FREQ VAL>

</ SPATI AL_FREQ VAL>
<SPATI AL_FREQ VAL>

<l SO_SATURATI ON>40</ | SO_SATURATI ON\>
<l SO_NO SE>40</1 SO_NO SE>

<SPATI AL_FREQ>0. 1</ SPATI AL_FREQ>
<HORI Z_SFR>1. 0</ HORl Z_SFR>
<VERT_SFR>1. 0</ VERT_SFR>

<SPATI AL_FREQ>0. 2</ SPATI AL_FREQ>
<HORI Z_SFR>0. 9</ HORI Z_SFR>
<VERT_SFR>0. 95</ VERT _SFR>

<SPATI AL_FREQ>0. 3</ SPATI AL_FREQ>
<HORI Z_SFR>0. 8</ HORI Z_SFR>

<SENSOR_TECHNOLOGY>Tr i | i near </ SENSOR_TECHNOLOGY>

"line widths per picture height
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<VERT_SFR>0. 85</ VERT_SFR>
</ SPATI AL_FREQ VAL>
</ SPATI AL_FREQ RESPONSE>

<CFA_PATTERN>
<COLOR_ROW
<COLOR>G een</ COLOR>
<COLOR>Red</ COLOR>
</ COLOR_ROW
<COLOR_ROW
<COLOR>BI ue</ COLOR>
<COLOR>G een</ COLOR>
</ COLOR_ROW
</ CFA_PATTERN>

<CECF>

<LOG_VAL>
<LOG_EXPOSURE>- 3. 0</ LOG_EXPOSURE>
<QUTPUT_LEVEL>10. 2</ QUTPUT_LEVEL>
<QUTPUT_LEVEL>12. 5</ QUTPUT_LEVEL>
<QUTPUT_LEVEL>8. 9</ QUTPUT_LEVEL>

</ LOG_VAL>

<LOG _VAL>
<LOG_EXPOSURE>- 2. 0</ LOG_EXPOSURE>
<QUTPUT_LEVEL>48. 1</ QUTPUT_LEVEL>
<QUTPUT_LEVEL>47. 5</ QUTPUT_LEVEL>
<QUTPUT_LEVEL>48. 3</ QUTPUT _LEVEL>

</ LOG_VAL>

<LOG _VAL>
<LOG_EXPOSURE>- 1. 0</ LOG_EXPOSURE>
<QUTPUT_LEVEL>150. 2</ QUTPUT_LEVEL>
<QUTPUT_LEVEL>152. 0</ QUTPUT_LEVEL>
<QUTPUT_LEVEL>149. 8</ QUTPUT_LEVEL>

</ LOG_VAL>

</ CECF>

<M N_F_NUMBER>1. 4</ M N_F_NUVBER>
</ DEVI CE_CHARACTER>

B.3.2.5 Camera Capture Settings

Camera Capture Settings specify the camera settings used when the image was captured. New generations of digital and film
cameras make it possible to capture more information about the conditions under which a picture was taken. This may include
information about the lens aperture and exposure time, whether a flash was used, which lens was used, etc. This technical
information is useful to professional and serious amateur photographers. In addition, some of these properties are useful to
image database applications for populating values useful to advanced imaging applications and algorithms as well asimage
analysisand retrieval. Thisfield may contain the sub-fields listed below.

Schema Definition:

<xsd: el ement nane=" CAMERA_SETTI NGS" >
<xsd: conpl exType>
<xsd: sequence>

<xsd: choi ce m nQccur s="0">
<xsd: el ement nane="EXP_TI ME" t ype="di g35: t NonNegat i veDoubl e"/ >
<xsd: el ement nane="R_EXP_TI ME" type="di g35: t Rati onal "/ >

</ xsd: choi ce>

<xsd: el ement nanme="F_NUMBER' t ype="di g35: t NonNegat i veDoubl e" m nCccur s="0"/ >
<xsd: el ement nane="EXP_PROGRAM' type="di g35: tLangStri ng" m nCccur s="0"/ >
<xsd: el ement nane=" BRI GHTNESS" t ype="xsd: doubl e" m nCccur s="0"/ >
<xsd: el ement nane="EXPCSURE_BI AS" t ype="xsd: doubl e" m nCccur s="0"/ >
<xsd: el ement nanme ="SUBJECT_ DI STANCE' type="di g35:t NonNegati veDoubl e" m nCccur s="0"/ >
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<xsd: el ement
<xsd: el ement

name ="METERI NG_MODE"
name ="SCENE | LLUM NANT"

<xsd: el enent
<xsd: el enent
<xsd: el enent
<xsd: el ement
<xsd: el ement
<xsd: el ement
<xsd: el enent
<xsd: el enent
<xsd: el enent
<xsd: el ement
<xsd: el ement
<xsd: el ement
<xsd: el enent
</ xsd: sequence>

name="COLOR_TEMP
name="FOCAL_LENGTH"
name=" FLASH"
name="FLASH ENERGY"
nanme="FLASH RETURN'
ref =" BACK LI GHT"
name="SUBJECT_PCSI Tl ON"
name=" EXPOSURE_| NDEX"
ref =" AUTO_FOCUS"

r ef =" SPECI AL_EFFECT"
nanme=" CAVERA LOCATI ON'
name=" ORI ENTATI ON'
nanme=" PAR"

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement name="BACK_LI GHT" >
<xsd: si npl eType>
<xsd:restriction base="xsd: string">
<xsd: enuner ati on val ue="Front
<xsd: enuner ati on
<xsd: enuner ati on
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >

<xsd: el ement name="AUTO_FOCUS" >
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuner ati on
<xsd: enunerati on
<xsd: enunerati on
<xsd: enuner ati on
<xsd: enuner ati on
</ xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >

val ue="Near
val ue="Sof t
val ue="Manual "/ >

<xsd: el ement nane="SPEC| AL_EFFECT" >
<xsd: si npl eType>
<xsd:restriction base="xsd:string">

DIG35 Secification 2001-04-16

type="di g35: tLangStri ng"

type="di g35:tLangStri ng"

t ype="di g35: t NonNegat i veDoubl e"
t ype="di g35: t NonNegat i veDoubl e"
t ype="xsd: bool ean"

t ype="di g35: t NonNegat i veDoubl e"
t ype="xsd: bool ean"

type="di g35: t Posi ti on"
t ype="xsd: doubl e"

m nCccur s="0"
type="di g35: t Locati on"
type="di g35:tDirection"
type="di g35: t Rati onal "

Li ght"/>
val ue="Back Light 1"/>
val ue="Back Light 2"/>

val ue="Aut o Focus Used"/>

val ue="Aut o Focus Interrupted"/>
Focused"/ >
Focused"/ >

<xsd: enuner ati on
<xsd: enuner ati on
<xsd: enunerati on
<xsd: enuner ati on
<xsd: enuner ati on
<xsd: enuner ati on
</ xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >

Verson 1.1WD

val ue="Col ored"/ >

val ue="Di f f usi on"/ >
val ue="Mil ti - I nage"/>
val ue="Pol ari zi ng"/ >
val ue="Split-Field"/>
val ue="Star"/>
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m nCccur s="0"/ >
m nCccur s="0"/ >
m nCccur s="0"/ >
m nCccur s="0"/ >
m nCccur s="0"/ >
m nCccur s="0"/ >
m nCccur s="0"/ >
m nCccur s="0"/ >
m nCccur s="0"/ >
m nCccur s="0"/ >
m nCccur s="0"/ >

maxQccur s="unbounded"/ >
m nCccur s="0"/ >
m nCccur s="0"/ >
m nCccur s="0"/ >
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Exposure Time: Thisfield specifies the exposure time used when the image was captured. The value of thisfield is stored
in seconds.

F-Number: Thisfield specifiesthe lens f-number (ratio of lens aperture to focal length) used when the image was captured.

Exposure Program: This field specifies the class of exposure program that the camera used at the time the image was
captured.

Table B-6: Suggested Exposure Program values

Value ‘ M eaning
Manual The exposure setting set manually by the photographer.
Program Nor nal A general purpose auto-exposure program
Aperture Priority '(Ia';\solg?re selected the aperture and the camera sel ected the shutter speed for proper
Shutter Priority ;’;\solg?re selected the shutter speed and the camera selected the aperture for proper

Program Creative | Theexposure setting is biased toward greater depth of field
Program Acti on The exposure setting is biased toward faster shutter speed
Portrait Mode The exposure setting isintended for close-up photos with the background out of focus
Landscape Mode The exposure setting is intended for landscapes with the background in good focus

Brightness Value: Thisfield specifiesthe Brightness Value (Bv) measured when the image was captured, using APEX
units. The expected maximum value is approximately 13.00 corresponding to a picture taken of a snow scene on a
sunny day, and the expected minimum value is approximately —3.00 corresponding to a night scene. If the value
supplied by the capture device represents a range of values rather than a single value, the minimum and maximum
value may be specified.

Exposure Bias Value: Thisfield specifies the actual exposure bias (the amount of over or under-exposure relative to a
normal exposure, as determined by the camera’s exposure system) used when capturing the image, using APEX
units. The valueisthe number of exposure values (stops). For example, -1.00 indicates 1 eV (1 stop) underexposure,
or half the normal exposure.

Subject Distance: Thisfield specifies the distance between the front nodal plane of the lens and the subject on which the
camera was focusing. Note that the camera may have focused on a subject within the scene that may not have been
the primary subject. The subject distance may be specified by a single number if the exact value is known.
Alternatively, arange of valuesindicating the minimum and maximum distance of the subject may be set. The value
of thisfield isin meters.

Metering M ode: Thisfield specifies the metering mode (the camera’ s method of spatially weighting the scene luminance
values to determine the sensor exposure) used when capturing the image.

Table B-7: Suggested Metering Mode values

Aver age
Cent er Wi ghted Average
Spot
Mul ti Spot
Pattern
Parti al
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Scene I lluminant: This field specifies the light source (scene illuminant) that was present when the image was captured.

Table B-8: Suggested Scene Illuminant values

Value ‘
Dayl i ght
Fl uorescent Light
Tungsten Lanp
Fl ash
Standard Il unm nant
Standard ||| uni nant
Standard |1l un nant
D55 ||| um nant
D65 |11l um nant
D75 1|1 um nant

0| m| >

Color Temperature: Thisfield specifiesthe actua color temperature value of the scene illuminant stored in units of
Kelvin.

Focal Length: Thisfield specifiesthelensfocal length used to capture theimage. Both afixed lensfocal length and azoom
lens focal length may be specified by a single number. To specify the zoom lens focal length you must know the
zoom position. The value of thisfield is stored in meters.

Flash: Thisfield specifies whether flash was used at image capture.

Flash Energy: Thisfield specifies the amount of flash energy that was used. The measurement units are Beam Candle
Power Seconds (BCPS).

Flash Return: Thisfield specifies whether the camera judged that the flash was not effective at the time of exposure.

Back Light: Thisfield specifies the camera s evaluation of the lighting conditions at the time of exposure.

Table B-9: Back Light values

Value M eaning

Front Light The subject isilluminated from the front side.

The brightness value difference between the subject center and the

Back Light 1 surrounding areais greater than one full step (APEX). The frame is exposed
for the subject center.

The brightness value difference between the subject center and the

Back Light 2 surrounding areais greater than one full step (APEX). The frameis exposed
for the surrounding area.

Subject Position: Thisfield specifiesthe approximate position of the subject in the scene. See section F.2.17 for the format
of thisfield.

Exposure I ndex: Thisfield specifies the exposure index setting the camera selected.
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Auto Focus: Thisfield specifies the status of the focus of the capture device at the time of capture.

Value
Aut o Focus Used

Table B-10: Auto Focus values

M eaning

The camera successfully focused on the subject.

Aut o Focus
I nterrupted

Theimage was captured before the camera had successfully focused on the
subject.

Near Focused

The camera deliberately focused at a distance closer than the subject to
allow for the super-imposition of afocused foreground subject.

Soft Focused

The camera deliberately did not focus exactly at the subject distance to
create a softer image (commonly used for portraits).

Manual

The camera was focused manually.

Special Effects: Thisfield specifiesthe types of specia effectsfiltersused. It contains alist of filter fields, where the order
of the fieldsin the array indicates the stacking order of the filters. The first value in the array is the filter closest to

the original scene.

Camera L ocation: Thisfield specifies the location of the camera when the picture was taken. See section F.2.15 for the

format of thisfield.

Orientation: Thisfield specifiesthe orientation of the camerawhen the picture was taken. See section F.2.16 for the format

of thisfield.

Print Aspect Ratio (PAR): Thisfield specifies the print aspect ratio specified by the user when the picture was taken.

Exanpl e:

<CAVERA_SETTI NGS>

<F_NUVBER>1. 4</ F_NUVBER>

<FLASH>t r ue</ FLASH>

<SUBJECT_PCSI TI ON>
<RECT>
<X>0. 5</ X>
<Y>0. 5</ Y>
<W DTH>0. 1</ W DTH>
<HEI GHT>0. 1</ HEl GHT>
</ RECT>
</ SUBJECT_PGCSI TI ON\>

<CAMERA_LOCATI ON>

</ CAMERA_LCCATI ON>

<CORI ENTATI ON>

<R_EXP_TI ME>1/ 125</ R_EXP_TI ME> <! -- Exposure tinme as a Rational -->

<EXP_PROGRAM>Manual </ EXP_PROGRAM>

<BRI GHTNESS>- 3. 0</ BRI GHTNESS>

<EXPOSURE_BI AS>- 1. 0</ EXPCSURE_BI AS>
<SUBJECT_DI STANCE>10. 5</ SUBJECT_DI STANCE>
<METERI NG_MODE>Aver age</ METERI NG_MODE>
<SCENE_| LLUM NANT>F| ash</ SCENE_| LLUM NANT>
<FOCAL_LENGTH>0. 005</ FOCAL_LENGTH>

<FLASH _RETURN>f al se</ FLASH RETURN>
<BACK_LI| GHT>Front Li ght </ BACK_LI GHT>

<EXPOSURE_| NDEX>50</ EXPOSURE_| NDEX>
<AUTO_FOCUS>Aut o Focus Used</ AUTO_FOCUS>

<SPECI AL_EFFECT>Col or ed</ SPECI AL_EFFECT>
<SPECI AL_EFFECT>Mul ti - | nage</ SPECI AL_EFFECT>

<COWENT>Att ached to head. </ COMVENT>

Verson 1.1WD
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<YAWS0</ YAW>

<Pl TCH>0</ PI TCH>

<ROLL>0</ ROLL>
</ ORI ENTATI ON>

<PAR>16/ 9</ PAR>

</ CAMERA_SETTI NGS>

B.3.2.6 Accessory

Accessory specifies accessories used with the capture device. Professional and amateur photographers may want to keep track
of avariety of miscellaneous technical information, such as the use of extension tubes, bellows, close-up lenses, and other
specialized accessories. See section F.2.18 for the format of thisfield.

Exanpl es:

<ACCESSORY>
<MODEL>Tr i pod</ MODEL>
</ ACCESSCRY>
<ACCESSORY>
<MODEL>FI ash</ MODEL>
</ ACCESSCRY>

B.3.3 Scanner Capture

Scanner Capture specifies scanner capture metadata that may be used for various scanners such as flatbed and film scanners. It
optionally contains scanner information, device characterization and scanner capture settings. This field may contain the
sub-fields listed below.

Schema Definition

<xsd: el ement nanme=" SCANNER_CAPTURE" >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement name="SCANNER | NFO' type="di g35: t Product Det ai | s" m nCccur s="0"/ >
<xsd: el ement nane="SOFTWARE | NFO' t ype="di g35: t Product Det ai | s" m nCccur s="0"/ >
<xsd: el ement ref="di g35: SCANNER SETTI NGS" m nCccur s="0"/ >

</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:|ang"/>
</ xsd: conpl exType>
</ xsd: el enent >

B.3.3.1 Scanner Information
Scanner Information specifiesinformation about a particular scanner that was used to digitize an image item. It isrecommended

that applications are able to create a unique value of the scanner by combining al fields. See section F.2.18 for the format of this
field.

B.3.3.2 Software Information

Software I nformation specifiesinformation about the software or firmware used to capture the image. See section F.2.18 for the
format of thisfield.

Exanpl e:

<SCANNER_CAPTURE>
<SCANNER_| NFO>
<MANUFACTURER>
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<ORG_NAVE>Acire</ ORG_NAME>
</ MANUFACTURER>
</ SCANNER_| NFO>
<SOFTWARE_| NFO>
<MANUFACTURER>
<ORG_NAVE>Acire</ ORG_NAME>
</ MANUFACTURER>
</ SOFTWARE_I NFO>
</ SCANNER_CAPTURE>

B.3.3.3 Scanner Capture Settings

Scanner Capture Settings specifies the scanner settings used when the image was scanned. Thisfield may contain the sub-fields
listed below.

Schema Definition

<xsd: el ement name="SCANNER_SETTI NGS" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="Pl| XEL_SI ZE" t ype="di g35: t NonNegat i veDoubl " m nCccurs="0"/>
<xsd: el ement nanme="PHYSI CAL_SCAN RES" type="di g35:tDoubl eSi ze" m nCccurs="0"/>
</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
</ xsd: conpl exType>
</ xsd: el enent >

Pixel Size: Thisfield specifiesthe pixel size, in meters, of the scanner.

Physical Scan Resolution: These field specify the physical scanning resolution of the device (not the interpolated
resolution of the final output data) in the X (width) and Y (height) directions. The values of these fieldsarein
meters.

Exanpl e:

<SCANNER_SETTI NGS>
<PI XEL_SI ZE>0. 000106</ PI XEL_SI ZE>
<PHYSI CAL_SCAN_RES>
<W DTH>0. 21</ W DTH>
<HEI GHT>0. 297</ HEl GHT>
</ PHYSI CAL_SCAN_RES>
</ SCANNER_SETTI NGS>

B.3.4 Software Creation

Software Creation specifiesinformation about the software that created the original image. See section F.2.18 for the format of
thisfield.

NOTE: Is there any other information that should be stored along with the software company, application name and version?
DIG35 welcomes comments on this field.

Schema Definition

<xsd: el ement nanme="SOFTWARE_CREATI ON" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="SOFTWARE_| NFO' t ype="di g35: t Product Detai |l s"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

Exanpl e:
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<SOFTWARE_CREATI ON\>
<SOFTWARE_| NFO>
<MANUFACTURER>
<ORG_NAME>Acne Sof t war e</ ORG_NAMVE>
</ MANUFACTURER>
<MODEL>| nage Cr eat or </ MODEL>
<VERSI ON>1. 0</ VERSI O\>
</ SOFTWARE | NFO>
</ SOFTWARE_CREATI O\>

B.3.5 Captured ltem

Captured Itemspecifies capture item metadata. Thisfield must contain either a Reflection Print or aFilm. Thisfield may contain
the other sub-fields listed below.

Schema Definition

<xsd: el ement nanme=" CAPTURED_| TEM' >
<xsd: conpl exType>
<xsd: choi ce>
<xsd: el ement ref="di g35: REFLECTI ON_PRI NT"/>
<xsd: el enent ref="dig35: FI LM'/>
</ xsd: choi ce>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el ement >

Reflection Print: Thisfield specifies information about the reflection print. See section B.3.5.1 for details.
Film: Thisfield specifiesinformation about the film. See section B.3.5.2 for details.

B.3.5.1 Reflection Print

Reflection Print specifies information about areflection print that was digitally captured. This field may contain the sub-fields
listed below.

Schema Definition

<xsd: el ement nanme="REFLECTI ON_PRI NT" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="DOCUMENT_SI ZE" type="di g35:t Doubl eSi ze" m nCccurs="0"/>
<xsd: el enent ref="MeD UM m nCccur s="0"/ >
<xsd: el enent ref="RP_TYPE" m nCccur s="0"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nanme="MEDI UM' >
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuner ati on val ue="Conti nuous Tone | mage"/>
<xsd: enunerati on val ue="Hal ftone | mage"/>
<xsd: enuneration val ue="Line Art"/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >

<xsd: el ement nanme="RP_TYPE" >
<xsd: si npl eType>
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<xsd:restriction base="xsd: string">
<xsd: enuneration val ue="B/WPrint"/>
<xsd: enuneration val ue="Col or Print"/>
<xsd: enunerati on val ue="B/ W Docunent "/ >
<xsd: enunerati on val ue="Col or Docunent"/>

</xsd:restriction>

</ xsd: si npl eType>
</ xsd: el enent >

Document Size: Thisfield specifies the lengths of the X (width) and Y (width) dimension of the original photograph or
document, respectively. The values of these fields are given in meters.

Medium: Thisfield specifies the medium of the original photograph, document, or artifact.
Reflection Print Type: Thisfield specifies the type of the original document or photographic print.

Exanpl e

<REFLECTI ON_PRI NT>
<DOCUMENT_SI ZE>
<W DTH>0. 21</ W DTH>
<HEI GHT>0. 297</ HEl GHT>
</ DOCUMENT_S| ZE>
<NMEDI UMbLi ne Art </ MEDI UV>
<RP_TYPE>B/ W Docunent </ RP_TYPE>
</ REFLECTI ON_PRI NT>

B.3.5.2 Film

Film specifies information on the film that was digitized. This field may contain the other sub-fields listed below.

Schema Definition

<xsd: el ement nanme="F| LM >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement nanme="BRAND" type="di g35: t Product Detai | s* m nCccurs="0"/>
<xsd: el enent ref="CATEGORY" m nQccurs="0"/>
<xsd: el ement name="FI LM SI ZE' type="di g35:tDoubl eSi ze" m nCccur s="0"/ >
<xsd: el ement nanme="ROLL_I D" type="di g35: tLangString" m nCccur s="0"/ >
<xsd: el ement nane="FRAME_| D' t ype="xsd: posi ti vel nt eger" m nCccur s="0"/ >
<xsd: el ement nane="Fl LM SPEED' type="xsd: positivel nteger" m nCccur s="0"/ >

</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane=" CATEGORY" >
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuner ati on val ue="Negative B/W/>
<xsd: enunerati on val ue="Negative Color"/>
<xsd: enuner ati on val ue="Reversal B/W/>
<xsd: enuner ati on val ue="Reversal Color"/>
<xsd: enuner ati on val ue="Chr omageni c"/>
<xsd: enunerati on val ue="Internegati ve B/W/>
<xsd: enuner ati on val ue="Internegative Color"/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el ement >

Brand: Thisfield specifies the name of the film manufacturer. See section F.2.18 for the format of thisfield.
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Category: Thisfield specifiesthe category of film used. Notethat the category Chr onageni c refersto B/W negative film
that is developed with a C41 process (i.e., color negative chemistry).

Film Size: Thisfield specifies the size of the X and Y dimension of the film used, and the unit isin meters.

Roll 1D: Thisfield specifiestheroll number or ID of thefilm. For some film, this number is encoded on the film cartridge as
abar code.

Frame I D: Thisfield specifies the frame number or ID of the frame digitized from the roll of film.
Film Speed: Thisfield specifies the film speed of the film. Thisfield is measured in ASA.

Exanpl e:

<FI LM>
<BRAND>
<MANUFACTURER>
<ORG_NAVE>Acre</ ORG_NAME>
</ MANUFACTURER>
<MODEL>Aeri al 100</ MODEL>
</ BRAND>

<CATEGORY>Rever sal B/ W/ CATEGORY>
<FI LM SI ZE>
<W DTH>0. 00525</ W DTH>
<HEl GHT>35</ HElI GHT>
</ FI LM _SI ZE>
<ROLL_I| D>Xr 6784YY</ ROLL_I| D>
<FRAME_| D>10</ FRAVE_| D>
<FI LM_SPEED>200</ FI LM_SPEED>
</ FI LM>

B.4 Examples

B.4.1 Creation Information of a Digital Camera

The following example shows atypical “Image Creation” metadata created by a digital camera. Note that all information may
not come directly from a digital cameraitself.

Exanpl e:

<METADATA>
<I MAGE_CREATI ON>
<GENERAL_CREATI ON_I NFC>
<CREATI ON_TI ME>2000- 06- 08T21: 07: 00</ CREATI ON_TI ME>
<| MAGE_SOURCE>Di gi t al Caner a</ | MAGE_SOURCE>
<SCENE_TYPE>Ori gi nal Scene</ SCENE_TYPE>
</ GENERAL_CREATI ON_| NFC>
<CAVERA_CAPTURE>
<CAMERA | NFO>
<MANUFACTURER>
<ORG_NAVMVE>Acre</ ORG_NAME>
</ MANUFACTURER>
<MODEL>MODEL  1000</ MODEL >
</ CAVERA | NFO>
<DEVI CE_CHARACTER>
<M N_F_NUMBER>2. 0</ M N_F_NUVBER>
</ DEVI CE_CHARACTER>
<CAMERA_SETTI NGS>
<R_EXP_TI ME>1/ 60</ R_EXP_TI VE>
<F_NUMBER>2. 8</ F_NUVBER>
<METERI NG_MODE>Cent er Wi ght ed Aver age</ METERI NG_MODE>
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<FLASH>t r ue</ FLASH>
</ CAMERA_SETTI NGS>
</ CAMERA_CAPTURE>
</ | MAGE_CREATI ON>
</ METADATA>

B.4.2 Creation Information of a Scanner

The following example shows a typical “Image Creation” metadata created by a scanner. Note that all information may not

come directly from a scanner itself.

Exanpl e:

<METADATA>
<| MAGE_CREATI ON>
<GENERAL_CREATI ON_I NFO>
<CREATI ON_TI ME>2000- 06- 08T21: 07: 00</ CREATI ON_TI ME>
<I MAGE_SOURCE>Ref | ection Print Scanner</| MAGE_SOURCE>
<SCENE_TYPE>Second Generati on Scene</ SCENE_TYPE>
</ GENERAL_CREATI ON_I NFO>
<SCANNER_CAPTURE>
<SCANNER_| NFO>
<MANUFACTURER>
<ORG_NAVE>Acre</ ORG_NAMVE>
</ MANUFACTURER>
<MODEL>MODEL 5S</ MODEL>
</ SCANNER_| NFO>
<SCANNER_SETTI NGS>
<Pl XEL_SI ZE>0. 000106</ PI XEL_SI ZE>
<PHYSI CAL_SCAN_RES>
<W DTH>0. 21</ W DTH>
<HEI GHT>0. 297</ HEl GHT>
</ PHYSI CAL_SCAN_RES>
</ SCANNER_SETTI NGS>
</ SCANNER_CAPTURE>
<CAPTURED_| TEM>
<REFLECTI ON_PRI NT>
<DOCUMENT_SI ZE>
<W DTH>0. 21</ W DTH>
<HEI GHT>0. 297</ HEl GHT>
</ DOCUMENT_SI ZE>
<MEDI UV>Li ne Art </ MEDI UM>
<RP_TYPE>B/ W Docunent </ RP_TYPE>
</ REFLECTI ON_PRI NT>
</ CAPTURED_| TEM>
</ | MAGE_CREATI ON>
</ METADATA>
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Annex C: Content Description
Metadata

C.1 Overview

This Annex comprises the content description of an image. The content description has two main purposes:

Firstly —it can be used to classify the image. |mages placed in a database need to be extracted from that database. For any
image to be useful (happy snaps saved in the file system of a personal computer through to an extensive professional photo
library), thisis required. This classification may be used to search for images.

Secondly —once an image is retrieved, some data that describes the image but is not useful when searching may be included.
For example —“Craig isthe guy asleep on the lounge” is not all that useful when searching, but is useful when describing the
content.

The metadata listed in this Annex contains data for both of the above cases.

All fields listed in this Annex are optional unless otherwise stated. A DIG35-compliant metadata reader or editor must
understand all fields unless otherwise stated. Note that a DI G35 metadata editor should not remove fields that are not understood
when aDIG metadata file is modified.

C.2 Structure

The following diagram illustrates the logical structure of the Content Description metadata.

Verson 1.1WD

DIG35 Metadata
Basic Image Image Creation Content History IPR &
Parameter Description Exploitation
P> Group Caption (C.3.1) - Organization (C.3.7)
P Caption (C.3.2) P Event (C.3.8)
P Capture Date Time (C.3.3) P Audio (C.3.9)
L Location (C.3.4) L Property (C.3.10)
Y Person (C.3.5) P Dictionary (C.3.11)
P Thing (C.3.6) —P Comment (C.3.12)

Figure C-1: Content Description metadata structure
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C.3 Definition

Content Description Metadata may contain the sub-fields listed below.

Scherma Definition:

<xsd: el ement name=" CONTENT_DESCRI PTI ON' >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement nanme="GROUP_CAPTI ON" type="di g35:tLangStri ng" m nCccur s="0"/ >
<xsd: el ement nanme="CAPTI ON' type="di g35:tLangString" m nCccur s="0"/ >
<xsd: el ement name="CAPTURE TI ME" t ype="di g35: t Dat eTi nme" m nCccur s="0"/ >
<xsd: el ement name="LOCATI ON' type="di g35:tLocati on" m nCccur s="0"/ >
<xsd: el ement ref="di g35: PERSON' m nCccurs="0" naxCccur s="unbounded"/ >
<xsd: el ement ref="di g35: TH NG' m nCccurs="0" naxCccur s="unbounded"/ >
<xsd: el ement ref="di g35: ORGANI ZAT| ON' m nCccurs="0" naxCccur s="unbounded"/ >
<xsd: el enent ref="di g35: EVENT" m nCccurs="0" maxQccur s="unbounded"/ >
<xsd: el enent ref="di g35: AUDI O' m nCccurs="0" maxQCccur s="unbounded"/ >
<xsd: el enent ref="di g35: PROPERTY" m nCccurs="0" maxQccur s="unbounded"/ >
<xsd: el ement ref="di g35: DI CTI ONARY" m nCccurs="0" maxCccur s="unbounded"/ >
<xsd: el enent ref="COMVENT" m nCccur s="0"/ >

</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xn:|ang"/>
</ xsd: conpl exType>
</ xsd: el enent >

Group Caption: Thisfield specifies the subject or purpose of a group. See section C.3.1 for details.
Caption: Thisfield specifies the subject or purpose of the image. See section C.3.2 for details.

Capture Time and Date: Thisfield specifies the time and date the image was initially generated. See section C.3.3 for
details.

L ocation: The section specifies the location of the image. See section C.3.4 for details.

Person Description: This field specifies a person within an image. See section C.3.5 for detalls.

Thing Description: Thisfield specifies the names of tangible items depicted in the image. See section C.3.6 for details.
Organization Description: This field specifies an organization within an image. See section C.3.7 for details.

Event Description: This field specifies events depicted in the image. See section C.3.8 for details.

Audio: Thisfield specifies audio streams associated with an image. See section C.3.9 for details.

Property: Thisfield specifies information used to describe an image or an object within an image. See section C.3.10 for
details.

Dictionary: Thisfield specifies a dictionary of aproperty. See section C.3.11 for details.

Comment: Thisfield specifies user- and/or application-defined information beyond the scope of other propertiesin this
sub-block. See section C.3.12 for details.

C.3.1 Group Caption

Group Caption specifies the subject or purpose of agroup or roll of images (e.g., aroll of film). Theimagein the digital fileis
one member of the “roll”.

Exanpl e:

<GROUP_CAPTI ON>Bi | | ' s Weddi ng</ GROUP_CAPTI ON>
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C.3.2 Caption

Caption specifies the subject or purpose of the image. It may be additionally used to provide any other type of information
related to the image.

Exanpl e

<CAPTION>Bi Il waiting for the bride</ CAPTI ON>

C.3.3 Capture Time and Date

Capture Time and Date specifies the time and date theimage was initially generated. This may be different to the capture device
date where the capture device is a scanner that scans the image at a different time to when it was initially captured.

See section F.2.8 for the format of thisfield.

Exanpl e

<CAPTURE_TI ME>
<EXACT>2000- 01- 01T15: 10: 05</ EXACT>
</ CAPTURE_TI Me>

C.3.4 Location

Location specifies the location of the image. Thislocation is the physical location of the image (e.g. address, GPS coordinate),
not the position of an object within the image.

See section F.2.15 for the format of thisfield.

C.3.5 Person Description

Person Description specifies a person within an image. See section F.2.13 for the format of this field. Additionally, thisfield
may contain the sub-fields listed below.

Schema Definition

<xsd: el ement nanme="PERSON' >
<xsd: conpl exType>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="di g35: t Per son" >
<xsd: sequence>

<xsd: el ement nanme="PCS| TI ON' type="di g35:tPosition" m nCccurs="0"/>
<xsd: el ement nanme="LOCATI ON' type="di g35:tLocati on" m nCccurs="0"/>
<xsd: el ement ref="di g35: PROPERTY" m nCccur s="0" maxQccur s=" unbounded"/ >

</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

Position: Thisfield specifies the position of the person within the image. See section F.2.17 for the format of thisfield.

L ocation: Thisfield specifiesthe physical location of the person. Note that this field does not specify the relative position of
the person. See section F.2.15 for the format of this field.

Property: Thisfield specifies additional information describing the person. See section C.3.10 for the format of this field.

Exanpl e

<PERSON | D="1">
<PERSON_NAMVE>
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<NAME_COWP TYPE="G ven">Bi | | </ NAVE_COWP>
<NAME_COWP TYPE="Fani | y" >Bi | | son</ NAMVE_COWP>
</ PERSON_NAME>

<POSI TI ON>
<RECT>
<X>0. 2</ X>
<Y>0. 2</ Y>
<W DTH>0. 1</ W DTH>
<HEI GHT>0. 4</ HEl GHT>
</ RECT>
</ PCSI TI ON>
</ PERSON>

C.3.6 Thing Description

Thing Description specifies the names and/or properties of tangible things depicted in the image (Washington Monument, for
example) or of abstract regions. Thisfield may contain the sub-fields listed below.

Scherma Definition:

<xsd: el ement nanme="TH NG'>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme=" NAME" type="di g35:tLangString" mnCccurs="0" [>
<xsd: el ement ref="di g35: COMVENT" m nCccurs="0" />
<xsd: el emrent nane="PCS| TI ON' t ype="di g35: t Posi ti on" m nCccurs="0" />

<xsd: el ement name="LOCATI ON' type="di g35: t Locati on" m nCccurs="0 />

<xsd: el enent ref="di g35: PROPERTY" m nCccurs="0" nmaxCccur s="unbounded"/ >
<xsd: el enent ref="TH NG' m nCccurs="0" nmaxCccur s="unbounded"/ >

</ xsd: sequence>

<xsd:attribute name="|D" type="xsd: string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnm:|ang"/>
</ xsd: conpl exType>
</ xsd: el ement >

Name: Thisfield specifies the name of the Thing.

Comment: Thisfield specifies user- and/or application-defined information beyond the scope of other propertiesin the
Thing Description. See section F.4.1 for the format of this field.

Position: Thisfield specifies the position of the thing within the image. See section F.2.17 for the format of this field.

L ocation: Thisfield specifies the physical location of the thing. Note that this field does not specify the relative position of
the thing. See section F.2.15 for the format of thisfield.

Property: Thisfield specifies additional information describing the thing. See section C.3.10 for the format of thisfield.
Sub-Thing: Thisfield specifies sub-Things of the encompassing thing.
ID: Thisfield specifies the unique identifier for the thing.

Exanpl e:

<THI NG | D="2">
<NAME>St onehenge</ NAME>

<THI NG I D="3"> <l-- Sub-thing -->
<NAME>Rock</ NAVE>
</ TH N&
</ TH N&
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C.3.7 Organization Description

Organization Description specifies an organization depicted within an image. See section F.2.14 for the format of thisfield.
Additionally, this field may contain the sub-fields listed below.

Scherma Definition:

<xsd: el ement name="ORGANI ZATI ON' >
<xsd: conpl exType>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="di g35:t Organi zati on">

<xsd: el ement name="PCSI| TI ON' type="di g35:tPosition" m nCccurs="0"/>
<xsd: el ement name="LOCATI ON' type="di g35: tLocati on* mi nCccurs="0"/>
<xsd: el enent ref="di g35: PROPERTY" m nCccur s="0" maxCccur s="unbounded"/ >

</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el enent >

Position: Thisfield specifies the position of the organization within the image. See section F.2.17 for the format of this
field.

Location: Thisfield specifies the physical location of the organization. Note that this field does not specify the relative
position of the organization. See section F.2.15 for the format of thisfield.

Property: Thisfield specifies additional information describing the organization. See section C.3.10 for the format of this
field.

Exanpl e:

<ORGANI ZATION | D="3">
<ORG_NAME>Acre | nc</ ORG_NAMVE>

<LOCATI ON>
<COMMENT>Mbon surface scanni ng group headquart er s</ COWENT>
</ LOCATI ON\>
</ ORGANI ZATI ON\>

C.3.8 Event Description

Event Description specifies a description of the event depicted in theimage. An event isacommon reason an image is captured.
The event fields in this section address the following requirements:

e Support describing a concrete or abstract event or action

«  Definethe type of event

e Describe the location of the event

e Support absolute or relative date of the event

e Describe participants and their rolesin the event

e Support an association with sub-Events

e Support semantic relationships between events and participants
e Support acollection of event metadata

Examples:

Bi rt hday

Anni ver sary
New Year's Eve
A Coronation
The Crinean War
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Hurricane Andrew

Foot bal |

Gane
Scrum

Parti ci pants:
Kick for GCoal
Parti ci pant:

Bev, Kats,

Bev

Howar d, Jean, Scott

, Craig, Rob, Warren

Note the event name "Football Game" in the context above refers to a Rugby match. During arugby match a"Scrum' restarts
play after an error by the attacking team.

An example of a Birthday event with Party/Cake/Birthday Song/ Blowing Out Candles Sub-Events:

Bi rt hday

Cake

Bi rt hday Song

Partici pants:
Party Ganes
Partici pants:

Parti ci pants:

Parti ci pants:
Bl owi ng Qut Candl es
Parti ci pants:

Bev, Kats,

Bev, Kats,

Bev, Kats,

Kats, Rob,

Bev

Rob, Craig, Warren,
Rob, Craig, Warren,
Rob, Craig, Warren,

Craig, Warren, Jean

Jean

Jean

Jean

Thetotal event is described by atree of event metadata. The root may represent an instantaneous event or action (e.g. Anne
dancesin a competition) with no sub-Events. Alternatively an event of significant duration (e.g., afamily reunion) may include
sub-Events. The sub-Events might represent the various phases of an event (e.g. arrivals, games, the picnic dinner, after-dinner
conversations, and departures for the family reunion) and include type, time, location and participants. A leaf level of an event
treeisan event with no sub-Events. A representation of aleaf level event isaspecific instant (e.g. aparticularly impressive spike
in the volleyball game before the dinner at the reunion).

Each event field has sub-fields to define or describe;
The event or action type.
The time of the event
The duration of the event

The description of the event
The location of the event

The participants in the event
Theroles of the participants
A comment field that describes any additional event information
The sub-events of the event

The following diagram shows an example structure of the event fields, Duration Description and Comment fields were not

included:
Chart Title
[ I I I I ]
Event Time & Date| | Location Participant Participant Sub-event
Type
I
Role Object Role Object I - I I, ,I. .I.
Reference Reference Event Time & Date | | Location Participant Participant
Type i
Role l Object Role l Object
Reference Reference
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Thisfield may contain the sub-fields listed below unless otherwise stated.

Schema Definition

<xsd: el enent nane="EVENT" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="EVENT_TYPE" type="di g35:tLangString"/>
<xsd: el ement nane="DESCRI PTI ON" type="di g35:tLangStri ng" m nCccur s="0"/ >

nCccur s="0"/>
nCccurs="0"/>
nCccurs="0"/>
nCccurs="0"/>
nCccurs="0" nmaxQccur s="unbounded"/ >
nCccurs="0" nmaxQccur s="unbounded"/ >
nCccurs="0" nmaxQccur s="unbounded" >

<xsd: el ement nanme="LOCATI ON' type="di g35: tLocati on"
<xsd: el ement name="EVENT_TI ME" type="di g35:t Dat eTi ne"
<xsd: el ement name="DURATI ON' t ype="xsd: durati on"
<xsd: el ement ref="di g35: COVVENT"
<xsd: el ement ref="PARTI Cl PANT"
<xsd: el ement ref="EVENT_RELATI ON'
<xsd: choi ce

<xsd: el ement ref="EVENT"/>

<xsd: el ement nanme="EVENT_REF" type="xsd: string"/>
</ xsd: choi ce>

</ xsd: sequence>

3.3 333 3 3

<xsd:attribute nane="|D" type="xsd: string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xn:|ang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nane="PARTI| Cl PANT" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name=" ROLE" type="di g35: tLangStri ng" m nCccur s="0" maxCccur s="unbounded"/ >
<xsd: choi ce>
<xsd: el ement nanme="OBJECT_REF" type="xsd:string"/>
<xsd: el ement ref="PERSON'/ >
<xsd: el ement ref="TH NG'/>
<xsd: el ement ref="0ORGAN ZATI ON'/ >
</ xsd: choi ce>
</ xsd: sequence>

<xsd:attribute ref="xn:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nanme="EVENT_RELATI ON'>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme=" RELATI ON' type="di g35: tLangStri ng" m nCccurs="0" maxCccurs="unbounded"/>
<xsd: el ement nanme="EVENT_REF" type="xsd:string" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

ID: Thisfield specifies the unique identifier for the Event.
Event Type: Thisfield shall occur within the Event Description field. The field specifies the type of the Event.

Description: Thisfield specifiesthe description of the Event. Thisfield is used to describe an event in human readable text
format.

Location: Thisfield identifiesthe physical location of the Event and not the position within the image. See section F.2.15
for the format of thisfield.

Event Date and Time: Thisfield specifiesthe start time of the event. See section F.2.8 for the format of this field.
Duration: Thisfield specifies the duration of the Event.
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Comment: Thisfield specifies user- and/or application-defined information beyond the scope of other propertiesin the

Event Description field. See section F.4.1 for the format of this field.

Participant: Thisfield specifies the participants of the Event. A participant may be a person, an organization or athing.

Role: Thisfield specifiesthe role of the participant within the Event.

Object Reference: Thisfield isareference to a participant. Thisfield isalink to one of the Person Description,
Organization Description or Thing Description fields.

Person: Thisfield specifies a Person who is a participant of an event yet not depicted within the image. See section
C.3.5for the format of thisfield.

Thing: Thisfield specifiesa Thing that is a participant of an event yet not depicted within the image. See section
C.3.6 for the format of thisfield.

Organization: This element specifies the Organization that is a participant of an event yet not depicted within the
image. See section C.3.7 for the format of this field.

Event Relationships: Thisfield specifies relationships to other Events. These are used for relationships between Events

that are not directly sub-Events of each other. An example of arelationship might bealink to aprevious Event of the
same type.

Relation: Thisfield specifies a description of the relationship(s) to the other Event(s).

Event Reference: Thisfield isareference to the related Events. Thisfield is alink to one of the other Event
Description fields.

Sub-Events: Thisfield specifies sub-Events of the encompassing event. A sub-Event field may contain sub-Events. The

sub-Event field may be either contained within the Event field, or referenced:
Event: Thisfield specifies the sub-Event.

Event Reference: Thisfield isareference to the sub-Event. Thisfield isalink to one of the other Event Description
fields.

Note that a sub-Event may be included either directly, or by reference. Within a collection, this allows an event that
describes the entire collection to contain a sub-event that describes only some of the images in the collection.

<l--

<l--

Exanmple 1:

- The followi ng exanple is of the rugby scrum described above
-->

- Person descriptions
-->
<PERSON | D="1001">
<PERSON_NAME>
<NAME_COWP TYPE="G ven" >Bev</ NAME_COWP>
</ PERSON_NAME>
</ PERSON>
<PERSON | D="1002" >
<PERSON_NAVE>
<NAME_COWP TYPE="G ven" >Kat s</ NAVE_COWP>
</ PERSON_NAME>
</ PERSON>
<PERSON | D="1003">
<PERSON_NAMVE>
<NAME_COWP TYPE="G ven" >Howar d</ NAVE_COVP>
</ PERSON_NANME>
</ PERSON>
<PERSON | D="1004">
<PERSON_NAMVE>
<NAME_COWP TYPE="G ven">Jean</ NAME_COWVP>
</ PERSON_NANE>
</ PERSON>

Verson 1.1WD
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<PERSON | D="1005" >
<PERSON_NAMVE>
<NAVE_COWP TYPE="G ven">Scot t </ NAVE_COVP>
</ PERSON_NANE>
</ PERSON>
<PERSON | D="1006">
<PERSON_NAMVE>
<NAVE_COWP TYPE="G ven">Cr ai g</ NAVE_COVP>
</ PERSON_NANE>
</ PERSON>
<PERSON | D="1007">
<PERSON_NAMVE>
<NAVE_COWP TYPE="G ven" >Rob</ NAVE_COVP>
</ PERSON_NANE>
</ PERSON>
<PERSON | D="1008">
<PERSON_NAVE>

<NAME_COWP TYPE="G ven" >War r en</ NAMVE_COWP>
</ PERSON_NAME>
</ PERSON>

<l--
- Event descriptions
-->
<EVENT>
<EVENT_TYPE>Foot bal | Gane</ EVENT_TYPE>
<LOCATI ON\>
<ADDRESS>
<COUNTRY>Aust r al i a</ COUNTRY>
</ ADDRESS>
</ LOCATI ON\>

<EVENT>
<EVENT_TYPE>Scr unx/ EVENT_TYPE>
<PARTI Cl PANT>
<ROLE>Loosehead Prop</ ROLE>
<OBJECT_REF>1001</ OBJECT_REF>
</ PARTI ClI PANT>
<PARTI CI PANT>
<ROLE>Hooker </ ROLE>
<OBJECT_REF>1002</ OBJECT_REF>
</ PARTI Cl PANT>
<PARTI ClI PANT>
<ROLE>Ti ght head Prop</ ROLE>
<OBJECT_REF>1003</ OBJECT_REF>
</ PARTI Cl PANT>
<PARTI Cl PANT>
<ROLE>Left Lock</ROLE>
<OBJECT_REF>1004</ OBJECT_REF>
</ PARTI ClI PANT>
<PARTI CI PANT>
<ROLE>Ri ght Lock</ ROLE>
<OBJECT_REF>1005</ OBJECT_REF>
</ PARTI Cl PANT>
<PARTI CI PANT>
<ROLE>Bl i ndsi de Fl anker </ ROLE>
<OBJECT_REF>1006</ OBJECT_REF>
</ PARTI Cl PANT>
<PARTI ClI PANT>
<ROLE>(pensi de Fl anker </ ROLE>
<OBJECT_REF>1007</ OBJECT_REF>

<COMMENT>A gane of Rugby. An international ganme simlar to Anerican Football. </ COWENT>
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</ PARTI Cl PANT>
<PARTI Cl PANT>
<ROLE>Br eakaway</ ROLE>
<OBJECT_REF>1008</ OBJECT_REF>
</ PARTI Cl PANT>
</ EVENT>

<EVENT>
<EVENT_TYPE>Ki ck for GCoal </ EVENT_TYPE>
<PARTI Cl PANT>
<ROLE>Ki cker </ ROLE>
<OBJECT_REF>1001</ OBJECT_REF>
</ PARTI Cl PANT>
</ EVENT>

</ EVENT>

Exanmpl e 2:

- The follow ng exanple of an Event XM instance netadata for amimage that
- contains the follow ng:
- The picture was captured at a Birthday Party
- The followi ng three people are in the inmge:
- Morgan the birthday girl
- Melissa the guest who is Mrgan's best friend
- Debora the host who is Mrgan's not her
-->

<l--
- Person descriptions
-->
<PERSON | D="1001">
<PERSON_NAVE>
<NAME_COWP TYPE="G ven" >Mor gan</ NAMVE_COWP>
</ PERSON_NAMVE>
<BI RTH_DATE>1989- 08- 15</ Bl RTH_DATE>
</ PERSON>
<PERSON | D="1002">
<PERSON_NAVE>
<NAME_COWP TYPE="G ven">Mel i ssa</ NAVE_COWP>
</ PERSON_NAME>
<COWMENT>Mor gan’ s best fri end</ COMVENT>
</ PERSON>
<PERSON | D="1003">
<PERSON_NAME>
<NAME_COWP TYPE="G ven" >Debor a</ NAVE_COWP>
</ PERSON_NAME>
<COMMENT>Mor gan’ s not her </ COMWENT>
</ PERSON>

<l--
- Event descriptions

-->
<EVENT | D="0100">

<EVENT_TYPE>Bi rt hday</ EVENT_TYPE>

<EVENT_TI ME>

<EXACT>2000- 08- 15T13: 20: 00. 000- 05: 00</ EXACT>
</ EVENT_TI ME>
<!-- August 15 2000 at 1:20pm Eastern Standard Tinme which is 5 hours behind
Coordi nat ed Universal Tine-->
<DURATI ON>PT3H</ DURATI ON> <! -- Duration of birthday party was 3 hours -->
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<PARTI ClI PANT>
<ROLE>Bi rt hday G rl </ ROLE>
<OBJECT_REF>1001</ OBJECT_REF>
</ PARTI ClI PANT>
<PARTI ClI PANT>
<ROLE>Cuest </ ROLE>
<OBJECT_REF>1002</ OBJECT_REF>
</ PARTI ClI PANT>
<PARTI CI PANT>
<ROLE>Host </ ROLE>
<OBJECT_REF>1003</ OBJECT_REF>
</ PARTI ClI PANT>
</ EVENT>

C.3.9 Audio

Audio specifies an audio stream associated with the image. Thisfield may contain the sub-fields listed below unless otherwise
specified.

Scherma Definition:

<xsd: el ement nanme="AUDI O' >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el enent nane="AUDI O STREAM' type="xsd: anyURl "/ >

<xsd: el ement nanme="AUDI O_FORVAT" type="xsd: string" m nCccur s="0"/ >
<xsd: el ement nanme="M Me_TYPE" type="xsd: string" m nCccur s="0"/ >
<xsd: el ement nanme="DESCRI PTI ON" type="di g35:tLangString" m nCccur s="0"/ >
<xsd: el ement ref =" COMVENT" m nCccur s="0"/ >

</ xsd: sequence>

<xsd:attribute ref="di g35: TI| MESTAMP"/ >
<xsd:attribute ref="xn:|ang"/>
</ xsd: conpl exType>
</ xsd: el enent >

Audio Stream: Thisfield shall occur within the Audio field. Thisfield specifies areference to an audio stream.

Audio Stream Format: This field specifies the name of the audio stream format.

Table C-1: Suggested Audio Stream Format val ues

Values M eaning

Al FF Audio Interchange File Format

M DI Music Instrument Digital Interface file format
MP3 MPEG audio layer 3

WAV Wave Form Audio File Format

MIME Type: Thisfield specifies the Internet media type of the audio file.
Description: This field specifies a description of the audio stream.

Comment: Thisfield specifies user- and/or application-defined information beyond the scope of other propertiesin the
audio. See section F.4.1 for the format of thisfield.

Exanpl e:

<AUDI &>

<AUDI O_STREAM>0001. np3</ AUDI O_STREAM>

<AUDI O_FORVAT>MP3</ AUDI O_FORVAT>

<DESCRI PTI ON>Descri ption of the inmage. </ DESCRI PTI O\N>
</ AUDI &>
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C.3.10 Property

Property specifies a description of an image or an object within animage. Thisfield shall contain a name and may contain a
value and sub-property fields. A Property is either asingle word or a small phrase and a value. The Property is a non-exact
language-specific definition of the image or part of the image. Thisfield may contain the sub-fields listed below.

Scherma Definition:
<xsd: el ement nanme="PROPERTY" >

<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement name=" NAME" type="di g35: tLangString" m nQccurs="0"/>
<xsd: el ement nanme="VALUE" type="di g35: tLangString" m nQccurs="0" maxQccurs="unbounded"/>
<xsd: el ement ref="di g35: COVVENT" m nCccur s="0"/>
<xsd: el enent ref="PROPERTY" m nQccurs="0" maxCccur s="unbounded"/ >

</ xsd: sequence>

<xsd:attribute nane="DI CT_REF" type="xsd: string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnm:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

Name: Thisfield specifies the name of the Property.
Value: Thisfield specifiesthe property value. A Property that contains a value shall not contain sub-Property fields.

Comment: Thisfield specifies user- and/or application-defined information beyond the scope identified in the Property.
See section F.4.1 for the format of thisfield.

Sub-Property: Thisfield specifies sub-Properties of the encompassing Property. A property that contains sub-Property
fields shall not contain avalue.

Dictionary Reference: Thisfield specifies areference to a Dictionary. See C.3.11 for more detail.

Exanpl e:

<PROPERTY DI CT_REF="10">
<NAMVE>Qual i t y</ NAVE>
<VALUE>Good</ VALUE>

</ PROPERTY>

<PROPERTY>
<NAMVE>Wi ght </ NAVE>
<VALUE>75kg</ VALUE>
</ PROPERTY>

<PROPERTY>
<NAME>Text ur e</ NAVE>
<VALUE>Red</ VALUE>
<VALUE>Yel | ow</ VALUE>
<VALUE>Rough</ VALUE>
</ PROPERTY>

<PROPERTY>
<NAME>Met adat a St andar d</ NAMVE>
<PROPERTY>
<NAME>Speci fi cati on</ NAME>
<PROPERTY>
<NAME>Fi gur e</ NAMVE>
<VALUE>12B</ VALUE>
</ PROPERTY>
</ PROPERTY>
</ PROPERTY>
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Dictionary Definition specifies the name of adictionary. A Property may be defined using a specific dictionary. The advantage
of thisisthat thereisasingle definition for each Property, and that two different Property annotations are not used to define the

same thing.

To give an example, adictionary may define the word "V ehicle" to be used to describe a car, bus, taxi, truck, automobile, etc. A
second exampleisthe use of the word "Date". Date could be used to specify the fruit of the palm"date" and not the definition of

date as a day.

Thisfield may contain the sub-fields listed below.
Schema Definition

<xsd: el ement name="Dl CTI ONARY" >

<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement nane="Dl CT_NAME" type="di g35:tLangStri ng"

<xsd: el ement ref="di g35: COMENT"
</ xsd: sequence>

<xsd:attribute nane="|D" type="xsd: string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:|ang"/>
</ xsd: conpl exType>
</ xsd: el enent >

m nCccur s="0"/ >
m nCccur s="0"/ >

Dictionary Name: This field specifies the name of the dictionary used to define a Property.

Comment: Thisfield specifies user- and/or application-defined information related to the Dictionary. See section F.4.1 for

the format of thisfield.

Dictionary ID:  Thisfield specifies the unique identifier for the dictionary.

Exanpl e

<Dl CTI ONARY | D="101">
<l--
- Dictionary from The Getty Vocabul ary Program © 2000 J.
-->
<Dl CT_NAME>The Art and Architecture Thesaurus</ DI CT_NAME>
</ DI CTI ONARY>

Paul

Getty Trust

C.3.12 Comment

Comment contains user- and/or application-defined information beyond the scope defined in this Annex.

See section F.4.1 for the format of thisfield.

C.4 Examples

<METADATA>
<CONTENT_DESCRI PTI ON>
<CGROUP_CAPTI ON>Bi | | ' s Weddi ng</ GROUP_CAPTI ON>
<CAPTION>Bi Il waiting for the bride</ CAPTI O\N>
<CAPTURE_TI ME>
<EXACT>2000- 01- 01T15: 10: 05</ EXACT>
</ CAPTURE_TI VE>
<PERSON | D="1">
<PERSON_NAVE>
<NAME_COWP TYPE="G ven">Bi | | </ NAME_COWVP>
<NAME_COWP TYPE="Fam | y" >Bi | | son</ NAME_COWP>
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</ PERSON_NAME>
<PCSI TI ON>
<RECT>
<X>0. 2</ X>
<Y>0. 2</ Y>
<W DTH>0. 1</ W DTH>
<HEI GHT>0. 4</ HElI GHT>
</ RECT>
</ PCSI TI ON>
</ PERSON>
</ CONTENT_DESCRI PTI O\>
</ METADATA>

Verson 1.1WD
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D.1 Overview

This Annex comprises the history of the metadata of an image. The History metadata is used to provide partial information

about how the image got to the present state. This metadata is only approximate because;
*  some of the data (both metadata and image data) is collapsed, thus providing only a summary
«  some of the data may not have been properly entered because applications used were not capable of updating the history

metadata.

The History metadata contains a summary of basic image editing operations that have already been applied to the image and
previous version(s) of the image metadata. Note that the History metadata is not designed to be used to reverse (“undo”) image

editing operations.

D.2 Structure

The following diagram illustrates the logical structure of the History metadata. Dotted lines indicate that there may be optional
sub-fields present in the History metadata structure.

Verson 1.1WD

DIG35 Metadata
Basic Image Image Creation Content History IPR &

Parameter Description Exploitation

> Modifier (D.3)

> Processing Summary (D.3.1)

P Image Processing Hints (D.3.2)

p| Previous History Metadata (D.3.3) —Tl—-b Basic Image Parameters

1

i !
' L-p Image Creation
| :
! i
! r-»  Content Description
| :
i i
i L-p History --r¥»  Processing Summary
! i !
: | :
! L IPR L Image Processing
, !
) 1
1 1
)

Figure D-1: History metadata structure

Lo Previous Image M etadata |___>
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D.3 Definition

History Metadata may contain the sub-fields listed below.

Schema Definition

<xsd: el enent nanme="H STORY" >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement nanme="MDI FI ER' type="di g35:tProductDetails" m nCccur s="0"/ >
<xsd: el ement ref="di g35: PROCESSI NG_SUMWVARY" m nCccur s="0"/ >

<xsd: el ement ref="di g35: | MAGE_PROCESSI NG _HI NTS" m nCccur s="0"/ >

<xsd: el enent ref="di g35: METADATA" m nCccurs="0" maxQccur s="unbounded"/ >

</ xsd: sequence>

<xsd:attribute ref="di g35: TI| MESTAMP"/ >
<xsd:attribute ref="xnm:|ang"/>
</ xsd: conpl exType>
</ xsd: el enent >

M odifier: Thisfield specifies the most recent modifier of either the image data or the metadata associated with the image.
See section F.2.18 for the format of thisfield.
NOTE: What kind of information should be stored along with the company, application name and version? Some
consideration has been given to placing the MODIFIER fielding the image processing hints. DIG35 welcomes comments on
this field.

Processing Summary: Thisfield specifiesalist of operations previously applied to an image during the course of its
workflow. See section D.3.1 for details.

Image Processing Hints: Thisfield specifiesalist of the operations previously performed when editing an image. See
section D.3.2 for details.

Previous History M etadata: This field specifies a previous version of the metadata that may include metadata about
portions of an image that has deleted (cropped for example). Thisfield is also useful when multiple images are
combined to create a new image. See section D.3.3 for details.

D.3.1 Processing Summary
Processing Summary specifies alist of the operations performed over the life of the image listing the operations performed and
not the ordering or the number of times each operation is performed.

The Processing Summary defined below should be considered as potential and in all likelihood partial information. That is
because the presence of a particular hint, such as“Image Cropped,” indicates that the image has been cropped. However,
absence of a“Image Cropped” hint is no assurance that the image has never been cropped.

Thisfield may contain the sub-fields listed below.

Schema Definition

<xsd: el ement name="PROCESS| NG_SUMVARY" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="| MG _CREATED" m nCccur s="0">
<xsd: conpl exType/ >
</ xsd: el ement >
<xsd: el ement nane="| M5 _CROPPED" m nCccur s="0">
<xsd: conpl exType/ >
</ xsd: el enent >
<xsd: el enrent nanme="1 M5 _TRANSFORMED" m nCccur s="0">
<xsd: conpl exType/ >
</ xsd: el ement >
<xsd: el ement nane="| M5 GTC_ADJ" m nCccur s="0">
<xsd: conpl exType/ >
</ xsd: el enent >
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<xsd: el ement nane="| MG _STC ADJ" m nCccur s="0">
<xsd: conpl exType/ >
</ xsd: el enent >
<xsd: el ement name="1 M5 _SPATI AL_ADJ" m nCccur s="0">
<xsd: conpl exType/ >
</ xsd: el enent >
<xsd: el ement nanme="| MG _EXT_EDI TED" m nCccur s="0">
<xsd: conpl exType/ >
</ xsd: el enent >
<xsd: el ement name="1 M5 RETOUCHED" m nCccur s="0">
<xsd: conpl exType/ >
</ xsd: el enent >
<xsd: el enent nane="| M5 _COVPCSI TED' m nCccur s="0">
<xsd: conpl exType/ >
</ xsd: el ement >
<xsd: el ement name="1 M5 METADATA" m nCccur s="0">
<xsd: conpl exType/ >
</ xsd: el enent >
</ xsd: sequence>

<xsd:attribute ref="di g35: TI| MESTAMP"/ >
</ xsd: conpl exType>
</ xsd: el enent >

Digital Image Created: The presence of thisfield indicates that the image was created by a metadata-aware application or
process.

Note that where a number of operations are performed in the creation of an image (such as removing borders), they
should be summarized using the Digital Image Created operation and not listed independently.

Thisfield is especially useful to show truncation of image metadata. Where thisfield is not present, the full history
of the metadata is known to be incomplete. Presence of this field does not indicate that the metadata history is
complete though.

Image Cropped: The presence of thisfield indicates that an image editing application, program, or system has cropped the
image.

Image Transformed: The presence of this field indicates that an image has been transformed.

Global Tone/ Color Adjustment: The presence of thisfield indicates that a contrast or density adjustment has been
applied to the image, or that the image coloring has been adjusted.

Selective Tone/ Color Adjustment: The presence of thisfield indicates that a contrast or density adjustment has been
applied to a selected region of the image.

Global Spatial Adjustment: The presence of this field indicates that the image has been sharpened, or compressed, or
blurred, or re-sampled.

Pixels Extensively Edited: The presence of thisfield indicates the image has been edited extensively — enough to change
the captured scene content.

Image Retouched: The presence of thisfield indicates the image pixels have been edited to remove scratches or red-eye, or
other minor image blemishes.

Image Composited: The presence of thisfield indicates the image has been created by compositing an image with another
image, or a background, graphic, or text.

M etadata Adjusted: The presence of thisfield indicates the image metadata has been modified.

Exanpl e:

<PROCESS| NG_SUMVARY>
<| MG_CREATED/ >
<| MG_METADATA/ >

</ PROCESSI NG_SUMVARY>
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D.3.2 Image Processing Hints

Image Processing Hints specifies alist of the operations performed when editing an image. They differ from the Processing

Summary in that the hints list all the operationsin order and the operations may be listed more than once (if the operation was

used more than once).

The Processing Summary lists a subset of all the operations performed during the life of an image while the Image Processing

Hintsfield stores the most current set of operationsin greater detail.

The complete list of operations (and their order) can be generated by combining all Image Processing Hints within a Metadata

History tree.

The Image Processing Hints field contains the same fields as the Processing Summary field. Note that each field may appear
more than once within each field and each field may contain atextual description of the operation. The Image Processing Hints
defined below should be considered potentially partial information. That is because the presence of a particular hint, such as
“Image Cropped,” indicates that the image has been cropped and metadata may have been omitted at the same time. However,

absence of a“Image Cropped” hint is no assurance that the image has never been cropped.
Thisfield may contain the sub-fields listed below.

Scherma Definition:

<xsd: el ement nane="| MAGE_PROCESSI NG HI NTS" >
<xsd: conpl exType>

<xsd: choi ce m nCccur s="0" maxCccur s="unbounded" >
<xsd: el ement nanme="| M5 _CREATED" type="di g35:tLangString"/>
<xsd: el ement nanme="| M5 _CROPPED" type="di g35:tLangString"/>
<xsd: el ement nane="| M5 TRANSFORMED' type="di g35:tLangString"/>
<xsd: el enent nane="| M5 GTC_ADJ" type="di g35:tLangString"/>
<xsd: el enent nane="| M5 STC ADJ" type="di g35:tLangString"/>

<xsd: el ement name="1 M5 SPATI AL_ADJ" type="di g35:tLangString"/>

<xsd: el ement name="| MG EXT_EDI TED" type="di g35:tLangString"/>

<xsd: el ement name="1 M5 RETOUCHED" type="di g35:tLangString"/>

<xsd: el ement nane="| M5 COVWPCS| TED' type="di g35:tLangString"/>

<xsd: el ement nane="| M5_METADATA" type="di g35:tLangString"/>
</ xsd: choi ce>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

Exanpl e:

<l MAGE_PROCESSI NG_HI NTS>
<| M5_CREATED>| mage created using TWAIN transfer fromdigital canera.</|M5 CREATED>
<| M5_CROPPED>Tr ai n Renoved. </ | MG_CROPPED>
<| MG_TRANSFORMED>Rot at ed by 10 degrees. </ | MG_TRANSFORVED>
<| MG_TRANSFORMED>FI i pped vertical ly. </ | MG_TRANSFORVED>
<I MG_GTIC_ADJ>l mage contrast increased. </| M5 GIC_ADJ>
<| M5_STC ADJ>Red- eye renoved. </ | M5G_STC _ADJ>
<| MG_SPATI AL_ADJ>| mage shar pened. </ | MG_SPATI AL_ADJ>
<| MG EXT_EDI TED>Modi fied to after plastic surgery.</| M5 EXT_EDI TED>
<| M5_RETQUCHED>W i nkl es renoved. </ | MG_RETOUCHED>
<| MG_COWPGCS| TED>Car conposited over background. </ | M5_COWGCS| TED>
<I MG_COWPCSI TED>Tr ee conposited in a mask. </ | M5 COVPCS|I TED>
<| M5_METADATA>Addr ess i nformati on updat ed. </ | MG_METADATA>
</ | MAGE_PRCCESSI NG_HI NTS>

Version 1.1IWD © 2000-2001 Digital Imaging Group, Inc.

63



Annex D:History Metadata DIG35 Specification 2001-04-16

D.3.3 Previous History Metadata

Previous History M etadata specifies a previous version of the metadata (including previous history information). See Annex G:
or the format of thisfield.

Each time anew image is created as a result of editing an image or combining several images, some of the metadata from the
previous image(s) may be moved to or referenced by the image metadata history. The contributing image(s) Basic Image
Parameter, Image Creation, Content Description, and IPR metadata may be recorded in a Previous History Metadata field.
Careful consideration shall be made with regards to this previous metadata, particularly previous PR information. If the IPR
metadata is independent of other metadata (e.g., contained within a single XML instance document), then all metadata blocks
may be included here. However, if the IPR metadata block is separately associated with the image data, then the previous IPR
metadata must be contained within the IPR history field to maintain the IPR self-contained status.

D.4 Examples

D.4.1 Simple Image Editing Example

Original.jpg

Rot ate. j pg

Figure D-2: Simple editing example

Exanpl e:

<l--
- Ilmage Oiginal.jpg is created
- Image Original.jpg has operation (rotation) perfornmed to create i mage Rotate.jpg
-->

<l--
- Metadata for Rotate.jpg
-->
<METADATA>
<BASI C_| VAGE_PARAM>
<BASI C_| MAGE_| NFO>
<FI LE_FORMAT>
<FI LE_NAVE>Rot at e. j pg</ FI LE_NAVE>
</ FI LE_FORMAT>
</ BASI C_| MAGE_| NFO>
</ BASI C_| MAGE_PARAM>

<l--
- Metadata history of Rotate.jpg
-->
<HI STORY>
<PROCESSI NG_SUMVARY>
<| MG_CREATED >
<| MG_CROPPEDY >
<| MG_TRANSFORVED/ >
</ PROCESSI NG_SUMVARY>
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<I MAGE_PROCESSI NG_HI NTS>
<I MG_TRANSFORMED>Rot at ed by 90 degr ees. </ | MG TRANSFORVED>
</ | MAGE_PROCESSI NG_HI NTS>

<l--
- Previous metadata
-->
<METADATA>
<BASI C_| MAGE_PARAM>
<BASI C_| MAGE_| NFO>
<F| LE_FORMAT>
<FI LE_NAME>Cri gi nal . j pg</ FI LE_NAVE>
</ FI LE_FORNAT>
</ BASI C_| MAGE_| NFO>
</ BASI C_| MAGE_PARAM>
<HI STORY>
<PROCESSI NG_SUMVARY>
<| MG_CREATED >
</ PROCESSI NG_SUMVARY>
<| MAGE_PROCESSI NG _HI NTS>
<I MG_CREATED>| mage created using TWAIN transfer fromdigita
</ | MAGE_PROCESSI NG _HI NTS>
</ Hl STORY>
</ METADATA>
</ Hl STORY>
</ METADATA>

this is fromOiiginal.jpg

caner a</ | MG_CREATED>

D.4.2 Complex Image Editing Example

E'f"l-' O '!-_' .'\-‘\.1!.' e - -'l-‘
D =

(s L - : -

t.-" E ¥ -..- § ] i% 1 ‘-

Background. j pg

j'rFinaI.jpg

Figure D-3: Complex editing example

- * |Image Background.jpg is created

- * Image Snapshot.jpg is created
- * I mage Snapshot.jpg has been cropped to create Cropped.jpg

>
<METADATA>
<BASI C_| MVAGE_PARAM>

- * Edited.jpg and Snapshot.jpg have been conposited to create Final

- * |Image Background.jpg has operation (1),(2) perforned to create Rotate.|pg

i pg
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<l--

<BASI C_| MAGE_| NFO>

<FI LE_FORMAT>
<FI LE_NANE>Fi nal . j pg</ FI LE_NAVE>
<FORMAT TYPE>JFI F</ FORVAT TYPE>
</ FI LE_FORMAT>

</ BASI C_| MAGE_| NFO>
</ BAS| C_| MAGE_PARAM>

Met adat a history of Final.jpg

-->
<Hl STORY>
<l--
Processing sunmary on how Final.jpg got to this stage
-->

<PROCESS| NG_SUMVARY>

<I M3_CREATED >
<I MG_CROPPEDY >

<I MG_TRANSFORMEDY >
<I MG_RETOUCHED/ >

<I M3_COVPCSI TEDY >

</ PROCESSI NG_SUMVARY>

<l MAGE_PROCESSI NG_HI NTS>
<I MG_COWCSI TED>Edi t ed. j pg and Cropped.j pg conposited</| M5 COVWCSI TED>
</ | MAGE_PRCCESSI NG_HI NTS>

<l--
- This was the netadata of Edited.jpg that is the base image to create Final.jpg

-->

<METADATA>

<BASI C_| MAGE_PARAM>
<BASI C_| MACGE_| NFO>
<FI LE_FORVAT>
<FI LE_NAME>Edi t ed. j pg</ FI LE_NAME>
<FORMAT_TYPE>JPEG</ FORVAT_TYPE>
</ FI LE_FORMAT>
</ BASI C_| MAGE_| NFO>
</ BASI C_| MAGE_PARAM>

<l--
- This is the nmetadata history of Edited.jpg
-->
<HI STORY>
<PROCESSI NG_SUMVARY>
<| MG_CREATED >
<| MG_TRANSFORVMVED/ >
<| MG_RETOUCHEDS >
</ PROCESSI NG_SUMVARY>
<| MAGE_PROCESSI NG _HI NTS>
<I MG_TRANSFORVED>Oper at i on (1) </ | MG_TRANSFORVED>
<I MG_RETOUCHED>Oper at i on (2) </ | MG_RETOUCHED>
</ | MAGE_PROCESSI NG_HI NTS>
<METADATA>
<BASI C_| MAGE_PARAM>
<BASI C_| MAGE_| NFO>
<FI LE_FORVAT>
<FI LE_NAME>Backgr ound. j pg</ FI LE_NAME>
<FORNMAT_TYPE>JPEG</ FORVAT_TYPE>
</ FI LE_FORVAT>
</ BASI C_| MAGE_| NFO>
</ BAS| C_| MAGE_PARAM>
<HI STORY>
<PROCESSI NG_SUMVARY>
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<| MG_CREATED >
</ PROCESSI NG_SUMVARY>
<| MAGE_PROCESSI NG_HI NTS>

<I MG_CREATED>Backgr ound creat ed</ | MG_CREATED>
</ | MAGE_PRCCESSI NG_HI NTS>
</ Hl STORY>
</ METADATA>
</ Hl STORY>
</ METADATA>

<l--
- This was the netadata of Cropped.jpg
-->
<METADATA>
<BASI C_| MAGE_PARAM>
<BASI C_| MAGE_| NFO>
<FI LE_FORMAT>
<FI LE_NAMVE>Cr opped. j pg</ FI LE_NAVE>
<FORNVAT_TYPE>JPEG</ FORVAT_TYPE>
</ FI LE_FORVAT>
</ BASI C_| MAGE_| NFO>
</ BASI C_| MAGE_PARAM>
<HI STORY>
<PROCESSI NG_SUMVARY>
<| MG_CREATED >
<| MG_CROPPEDY >
</ PROCESSI NG_SUMVARY>
<| MAGE_PROCESSI NG_HI NTS>
<| MG_CROPPED>Cr oppi ng has been done. </ | MG_CROPPED>
</ | MAGE_PROCESSI NG _HI NTS>
<METADATA>
<BASI C_| MAGE_PARAM>
<BASI C_| MAGE_I| NFO>
<FI LE_FORVAT>
<FI LE_NAME>Snapshot . j pg</ FI LE_NAME>
<FORNVAT_TYPE>JPEG</ FORVAT_TYPE>
</ FI LE_FORVAT>
</ BASI C_| MAGE_| NFO>
</ BASI C_| MAGE_PARAM>
<HI STORY>
<PROCESSI| NG_SUMVARY>
<| MG_CREATED >
</ PROCESSI NG_SUMVARY>
<| MAGE_PROCESSI NG _HI NTS>
<I MG_CREATED>Snapshot was t aken</| MG CREATED>
</ | MAGE_PROCESSI NG_HI NTS>
</ Hl STORY>
</ MNETADATA>
</ Hl STORY>
</ MNETADATA>
</ H STORY>
</ METADATA>
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Annex E: Intellectual Property
Rights Metadata

E.1 Overview

This Annex defines metadata that are related to Intellectual Property Rights (IPR) of an image. IPR metadata are designed to
protect the contents of an image file against misuse and must preserve both moral rights and copyrights. Moral rights are those
rights attached to the creation process; therefore, moral rights persistently pertain to the author or creator of the artwork, whereas
copyrights can be repeatedly transferred to different owners, under exploitation conditions that are also part of the IPR and
exploitation metadata.

Additional information may be required to maintain IPR and exploitation conditions, such as limitations attached to the
purchasing or licensing of copyrights. Names, content description, dates, etc. may also be useful to establish the priority of IPR
if different vendors claim IPR to an image.

To easethe processing of |PR-related administrative tasks, identification (e.g., aunigque inventory number) and contact point for
exploitation are also considered useful metadata. One type of unique identifier isthe licence plate as defined in the | SO-JPEG
standard, delivered by a Trusted Third Party called a“ Registration Authority.” Other fields may be added according to the
specificity of the application.

IPR metadata are used to secure the payment of licensing fees and royalties associated with the represented image. Because of
international agreements (e.g., the WIPO Treaty), this particular part of the metadata set i s subject to specific conditionsin terms
of persistence. According to the WIPO Treaty, it is strictly forbidden to "remove’ or “alter” |PR metadata that has been inserted
inside afile; therefore, the only allowable operation is the addition of PR metadata. The IPR History metadata stores all IPR
metadata-related modifications. PR modifications may also be stored as part of the Image History metadata. Maintaining this
history isimportant; in the case that | PR metadata has been removed from afile, the Image History may maintain arecord of the
intellectual property rights attached to the image, and the author can still claim intellectual property rights.
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E.2 Structure

The following diagram illustrates the logical structure of the IPR metadata.

DIG35 Metadata
Basic Image Image Creation Content History IPR &
Parameter Description Exploitation
> Names (E.3.1)
! Description (E.3.2)
- Dates (E.3.3)
! Exploitation (E.3.4) » Protection (E.3.4.1)
> Use Restriction (E.3.4.2)
> Obligation (E.3.4.3)
P IPR Management System (E.3.4.4)
L Identification (E.3.5) p|  Generic IPR Identifier (E.3.5.1)
> License Plate (E.3.5.2)
P Contact Point (E.3.6)
— IPR History (E.3.7)

Figure E-1: PR metadata structure
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E.3 Definition

Intellectual Property Rights M etadata may contain the sub-fields listed below.

Scherma Definition:

<xsd: el enent nane="| PR'>
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement ref="di g35: | PR_NAVES" m nCccur s="0"/ >
<xsd: el ement ref="di g35: 1 PR_DESCRI PTI ON' m nCccur s="0"/ >
<xsd: el ement ref="di g35: | PR_DATES" m nCccur s="0"/ >
<xsd: el ement ref="di g35: 1 PR_EXPLO TATI ON' m nCccur s="0"/ >
<xsd: el ement ref="di g35: | PR _| DENTI FI CATI ON' m nCccur s="0"/ >
<xsd: el ement ref="di g35: | PR_CONTACT PO NT" m nQccurs="0"/>
<xsd: el ement ref="di g35: 1 PR _H STORY" m nCccur s="0"/ >

</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:lang"/>
</ xsd: conpl exType>
</ xsd: el ement >

Names: Thisfield specifies names related to the represented image. See section E.3.1 for details.
Description: This field specifies the description of the content. See section E.3.2 for details.
Dates: Thisfield specifiesthe |PR-related date information. See section E.3.3 for details.

Exploitation: Thisfield specifies exploitation information such as type of protection, use restriction and obligationsto
exploit an image. See section E.3.4 for details.

Identification: Thisfield specifiesanidentifier of animagethat isalink to aplace where additional information is kept. See
section E.3.5 for details.

Contact Point: Thisfield specifies the contact point of the right holder. See section E.3.6 for details.
IPR History: Thisfield specifies previous | PR metadata. See section E.3.7 for details.

E.3.1 Names

Names specify names related to the represented image IPR. These names include different categories, such as the creator,
photographer, and producer, who may all claim rights. People appearing within the image may also be named, asthere are
restrictions on publishing the image of a person who has not consented to publication that varies from country to country.
“Who,” “what” and “where’ (i.e., the subject of theimage) can also be namesin the title of the image.

A name may be a person, an organization, or areference to a name or aperson. This field may contain the sub-fields listed
below.

Schema Definition

<xsd: el ement nanme="| PR_NAMES" >
<xsd: conpl exType>
<xsd: choi ce maxQccur s=" unbounded" >
<xsd: el enent ref="1PR_PERSON'/>
<xsd: el ement ref="1PR _ORG'/ >
<xsd: el enent ref="|1 PR _NAME_REF"/>
</ xsd: choi ce>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:|ang"/>
</ xsd: conpl exType>
</ xsd: el ement >
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<xsd: el ement nanme="|PR_PERSON" >

<xsd: conpl exType>
<xsd: conpl exCont ent >

<xsd: ext ensi on base="di g35: t Person">
<xsd: attribute nane="DESCRI PTI ON' type="xsd: string"/>

</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane="|PR_ORG'>

<xsd: conpl exType>
<xsd: conpl exCont ent >

<xsd: ext ensi on base="di g35:t Organi zati on">
<xsd: attri bute nane="DESCRI PTI ON' type="xsd: string"/>

</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nanme="| PR_NAMVE_REF" >

<xsd: conpl exType>
<xsd: si nmpl eCont ent >

<xsd: ext ensi on base="xsd:string">
<xsd: attri bute nane="DESCRI PTI ON' type="xsd: string"/>

</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el enent >

Per son: Thisfield specifies the person description. See F.2.13 for the format of thisfield.

Organization: Thisfield specifies the organization description. See F.2.14 for the format of this field.

Name Reference: Thisfield specifies areference to a person or organization within the PR metadata block.

Description: Thisfield isthe description of the name. The following values are suggested for this field and have the

following meanings:

Value

Origi nal Work
Aut hor

Table E-1: Suggested Name description values
‘ M eaning
This value specifies that the field is the name of the author who created the original
work that isrepresented in the image (e.g., painter, sculptor, architect, etc.), when the
imageisnot acreation itself. By contrast, a photograph of asunset will be considered

as a creation of the photographer. Note that an original work author may be
“anonymous.”

| mge Creator

Thisvalue specifiesthat the field is the name of the image creator. The image creator
could be, for example, the photographer who captured the original picture on film,
theillustrator or graphic artist who conducted the image-creation process, etc.

Ri ght Hol der

Thisvalue specifiesthat the field is the name of the intellectual property right holder
of the image. The right holder may be the author of the image, a stock photo agency,
or vendor. He isthe one to sell the licence to anyone willing to exploit the image,
such as a publisher who will also sell the result or an end user in a pay-per-view
process. The right holder has acquired specific rights from the creator or previous
right holder in atransaction that usually has been registered officialy.

Repr esent ed
I ndi vi dual s

This value specifies that the field is the name of an individua shown in the image.
While it may be necessary to indicate the name of such individual as a description of
theimage, it isaways useful to indicate the names of individual s appearing, because
privacy rights may require that they grant consent to publish their image. In such an
example, thisdescriptive field may result in restriction of use for theimage, aswell as
describe the image contents.
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Exanpl e:

<I PR_NAMES>
<| PR_PERSON | D="01" DESCRI PTI ON="1 mage Creator">
<PERSON_NAME>
<NAME_COWP TYPE="G ven" >John</ NAME_COWP>
<NAME_COMP TYPE="Fani | y" >Doe</ NAMVE_COWP>
</ PERSON_NAME>
</ | PR_PERSON>
<I PR_ORG | D="0001" DESCRI PTI ON="Ri ght Hol der" >
<ORG_NAME>Exanpl e XYZ | nc. </ ORG_NAME>
<EMAI L>support @xanpl e- xyz. conx/ EMAI L>
</ | PR_ORG>

<l--
- Reference right hol der |D="0001" defined above
-->
<| PR_NAME_REF DESCRI PTI ON=" Repr esent ed | ndi vi dual ">0001</ | PR_NAME_REF>
</ | PR_NAMES>

E.3.2 Description

Description specifies the description of the content. It may be desirable to have a complementary explanation about the content
of theimage in order to exploit the content. For instance, a technical description of the content may help users in understanding
and, therefore, valuing the content of an image (e.g., circumstances under which the image was taken). The format is vendor
specific.

Thisfield may contain the sub-fields listed below.

Scherma Definition:

<xsd: el ement name="1PR_DESCRI PTI ON'>
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement
<xsd: el ement
<xsd: el ement
<xsd: el ement

nanme="1PR_TI TLE"
nanme="| PR_LEGEND"
nanme="1 PR_CAPTI ON'
nanme=" COPYRI GHT"

type="di g35:tLangStri ng"

type="di g35:tLangStri ng"

type="di g35:tLangStri ng"

type="di g35: t LangStri ng"

m nCccur s="0"/ >
m nCccur s="0"/ >
m nCccur s="0"/ >
m nCccur s="0"/ >

</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

Title: Thisfield specifiesthetitle of the image. It is a string that may be used, for instance, as a caption when printing.
When the author createsthetitle, he may add meaning to the image. However, titles are not necessarily significant of
IPR. Thisis determined on a case-by-case basis.

Legend: Thisfield specifies the legend, a caption added to the picture, e.g., at the back of a photograph, written by the
photographer to later classify the photos. It is generally a more detailed or technical description of what appearsin
theimage. Thisfield may answer the question, "why?' An exampleissaying, "image taken at dawn to test a 135 mm.
zoom on stand.”

Caption: Thisfield specifies the caption of the image. This field addresses the text that has been added as complementary
information to assist in understanding the image’ s content (e.g., second draft by Durer for a study on aBiblical
scene). The caption often has atutorial motivation.

Copyright: Thisfield specifiesthe copyright notice of theimage. Usually thisfield defines the right holder who wantsto be
identified, saying e.g., "copyright agency XY Z." Thisis an indication that the property of the imageis well defined
and that the contact point is the designated agency.
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Generally, the copyright notice is mandatory and must appear on the side of a photograph when printed or
published.

Exanpl es

<| PR_DESCRI PTI ON\>
<IPR_TITLE>Smal | town in the far west</|PR Tl TLE>
<COPYRI GHT> &copy; Acne, |nc. </ COPYRI GHT>
<l-- "&copy;" represents ©in XM -->

</ | PR_DESCRI PTI ON\>

E.3.3 Dates

Dates specify the IPR-related date information. There are avariety of valid DateTime Type formats. For example, adate may be
an exact year, possibly with month and day, sometimes with hour, minute, second and thousandth (i.e., | SO timestamp, whichis
always GMT time). However, date may also be less delimiting. For example, the date could be “first half of the fifteenth
century,” “late middle-age,” “early Roman,” etc.

Professional applications may prefer an exact date, whereas specifying a year +/- 5 years may satisfy users of early century
photographs.

Thisfield may contain the sub-fields listed below.
Schema Definition

<xsd: el ement nanme="| PR_DATES" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="1PR_DATE" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nane="| PR_DATE" >
<xsd: conpl exType>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="di g35:t Dat eTi ne">
<xsd: attri bute nanme="DESCRI PTI ON' type="xsd: string"/>
<xsd:attribute ref="di g35: TI| MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

Date: The date field contains a date of arbitrary precision. See section F.2.8 for the format of this field. Note that the
comment field defined in the DateTime Type may be used for describing more information on the field.

Description: Thisfield isthe description of the date. The precision of | PR dates may vary in accuracy depending on the age
of the operation or item and other information known at the time of the metadata generation. The following values
are suggested for thisfield and have the following meanings:

Version 1.1WD © 2000-2001 Digital Imaging Group, Inc. 73



Annex E:Intellectual Property Rights Metadata DIG35 Specification 2001-04-16

Table E-2: Suggested Date description values

Value M eaning

Original Wrk Thisvalue specifiesthat the field isthe date that the original work was created. All
Creation types of dates may appear here, as stated above.

This value specifies that the field is the date that the picture was taken. Some
digital camerasinsert this information automatically.

Scanned This value specifies that the field is the date that the image was scanned.
Processed This value specifiesthat the field is the date that the image was processed.
This value specifies that the field is the date when any kind of modification was
made to the original work. Thisfield will store the most recent modification date.
Modi fi ed Although it is valid to have more th_an one _modification Qate in thiss_eptio_n, it
would be more common that the entire I PR is updated during the modification, and
the previous modifications moved to the IPR history. The processing tool may
generate this date automatically.
This value specifies the last date the image was modified. This date should be
easily found, because there may be either an automatic process filling thisfield
and replacing the previous “last modification” asa*“history field” or a manual
process where the operator has to do the same operation by hand.

Pi cture Taken

Last Mbodified

Exanpl es

<| PR_DATES>

<| PR_DATE DESCRI PTI ON="Ori gi nal Work Creation">
<YEAR>1502</ YEAR>
<COMMENT>Or i gi nal picture drawi ng date. </ COWENT>

</ | PR_DATE>

<I PR_DATE DESCRI PTI ON="Ori gi nal Work Creation">
<DATE>2000- 06- 12</ DATE>
<COMMVENT>Dat e the print was produced. </ COWENT>

</ | PR_DATE>

<| PR_DATE DESCRI PTI ON=" Scanned" >
<EXACT>2000- 06- 13T19: 09: 20</ EXACT>
<COWMVENT>Dr um scanner used. </ COMVENT>

</ | PR_DATE>

<| PR_DATE DESCRI PTI ON="Modi fi ed" >
<EXACT>2000- 06- 13T19: 09: 30</ EXACT>
<COMMENT>W i nkl es renpved. </ COMVENT>

</ | PR_DATE>

<| PR_DATE DESCRI PTI ON=" Modi fi ed" >
<EXACT>2000- 06- 13T19: 09: 31</ EXACT>
<COMMVENT>Sof t ened</ COMVENT>

</ | PR_DATE>

</ | PR_DATES>

E.3.4 Exploitation

Exploitation defines metadata to identify |PR protection mechanisms, specific restrictions imposed by the right holder or
obligations resulting from the use of the image, and the IPR management system in use for this IPR metadata.

Thisfield may contain the sub-fields listed below.

Schema Definition

<xsd: el ement nanme="| PR_EXPLO TATI ON' >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="| PR_PROTECTI ON' type="di g35:tLangStri ng" m nCQccurs="0"/>
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<xsd: el ement nanme="|PR USE RESTRI CTI ON' type="di g35:tLangStri ng" m nCccurs="0"/>

<xsd: el ement nanme="|PR_OBLI| GATI ON' type="di g35:tLangStri ng" m nCccurs="0"/>

<xsd: el ement ref="1PR MGMI_SYS" m nCccur s="0"/ >
</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

Protection: Thisfield specifies protection information. See section E.3.4.1 for details.
Use Restriction: Thisfield specifies use restrictions. See section E.3.4.2 for details.

Obligation: Thisfield specifies obligations of the image user. See section E.3.4.3 for details.
IPR Management System: Thisfield specifies IPR management system information. See section E.3.4.4 for details.

E.3.4.1 Protection

Protection indicates that there is awatermark, that the image is registered, or that theimage is protected by some other means. A
value of zero specifies that the image is not protected and contains no watermark. Vaues between 1 and 255 are reserved for
JPEG Utilities Registration Authority [JURA] use. Other values may exist (e.g., image registered by Acme Inc.). If thisfield is
not present, then the watermark content (or its presence) is undefined.

Exanpl es:

<l--
- A protection schene registered at JURA
-->

<l PR_PROTECTI ON>1</ | PR_PROTECTI O\>

<l--
- The image is protected by a waternmark system "PC03"
-->

<l PR_PROTECTI ON>PC03</ | PR_PROTECTI ON\>

<l--
- The high resolution inage is encrypted
-->
<| PR_PROTECTI ON>Hi gh resol ution | evel encrypted</|PR_PROTECTI ON>

<l--
- The image is not protected and contains no watermark
-->

<| PR_PROTECTI ON>0</ | PR_PROTECTI ON\>

E.3.4.2 Use Restriction

Use restrictions may apply to an image that is not allowed outside the factory for industrial applications, or for which exclusive
rights of copy have been delegated to a unique agency, or for which prior authorization of represented people is mandatory
before publishing. Other restrictions may exist.

Exanpl e:

<I PR_USE_RESTRI CTI ON>No copy</ | PR_USE_RESTRI CTI O\>

E.3.4.3 Obligation

Obligation may identify any mandatory condition for exploiting the content of a file. For example, the copyright information
may be required to be written on the side of any printout for photographs; other obligations may concern the need to get
alowance from persons represented on a pictureif the picture is published. Obligations may vary with time. For example it may
be forbidden to publish a photograph before a given date etc.
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Exanpl e

<I PR_OBLI GATI ON>Copyri ght menti on mandat or y</ | PR_OBLI GATI ON>

E.3.4.4 IPR Management System

IPR Management Systems such as IPMP (Intellectual Property Management & Protection) or ECM S (Electronic Copyright
Management System) use thisfield to determine where information is kept regarding the management system. An exampleisto
track the usage of an image.

During transfer, an agency determines the owner of the image from the management systems fields. It already knows the
consumer, and uses thisinformation to charge the user and credit the owner the amount as determined by the management

system.

IPR Management System information is stored on a server describing the IPR of the image, and depending upon whether IPR
licensing is mandatory or recommended, there must be alink to where such information is kept.

Thisfield may contain the sub-fields listed below.
Schema Definition
<xsd: el ement nanme="|PR_MaMI_SYS" >

<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement name="1PR_MGMI_TYPE" type="xsd: string" m nCccur s="0"/>
<xsd: el emrent nanme="1PR_MGMI_SYS | D' type="xsd: string" m nCccurs="0"/>
<xsd: el ement nanme="| PR _MGMI_SYS LOCATI ON' type="xsd: anyURl " m nCccur s="0"/>

</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnm:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

IPR Management System Type: The IPR Management System being used.
IPR Management System ID: Information of an ID.
IPR Management System L ocation: Information of the location, e.g. URL.

E.3.5 Identification

I dentification specifiesalink to a place (e.g., secured database or other storage place) where critical information is kept. The
identifier "identifies" specific content; therefore, if animage is cropped, modified or made into a new image, then the image
must be registered again, and a new identifier must be acquired, because there are now two objects instead of merely one. The
parent image must appear in the metadata set of the child.

Thisfield may contain the sub-fields listed below.

Schema Definition

<xsd: el ement nanme="1 PR_| DENTI FI CATI ON'>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="di g35: | PR _| DENTI FI ER' m nCccur s="0"/>
<xsd: el ement ref="di g35: LI CENCE_PLATE" m nCccur s="0"/ >
</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

Identifier: Thisfield specifies the image identifier. See section E.3.5.1 for details.
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Licence Plate: Thisfield specifieslicence plate. See section E.3.5.2 for details.

E.3.5.1 Generic IPR Identifier

Generic IPR Identifier specifies ageneric purpose IPR identifier. Thisfield may contain the sub-fields listed below.

Schema Definition

<xsd: el ement name="1PR_| DENTI FI ER" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="|PR_| D_MODE" type="di g35: t LangStri ng" m nCccur s="0"/ >
<xsd: el ement name="1PR_I D" type="di g35:tLangStri ng" m nCccur s="0"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

Mode: Thisfield specifies the identification mode.
ID:  Thisfield specifies the identification. The Mode field describes the content of this field.

Exanpl e

<I PR_| DENTI FI ER>
<I PR_| D_MODE>I SBN</ | PR_| D_MODE>
<I PR_| D>0- 330- 28987</ | PR_| D>

</ | PR_| DENTI FI ER>

E.3.5.2 Licence Plate

Licence Plate specifies the licence plate of the original image as defined in 1SO 10918-3. The combination of the fields in the
licence plate contains a globally unique identifying sequence of numbers.

Thisfield may contain the sub-fields listed below.

Schema Definition

<xsd: el ement name="L| CENCE_PLATE" >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement nanme="LP_COUNTRY" type="xsd: string" m nCccur s="0"/ >
<xsd: el ement nanme="LP_REG AUT" type="xsd: string" m nCccur s="0"/ >
<xsd: el ement nane="LP_REG NUM' type="xsd: stri ng" m nCccur s="0"/ >

<xsd: el ement nanme="LP_DEL| VERY_DATE" type="xsd: dateTi ne" m nCccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

Country: Thisfield specifies the country of registration. The field contains the country code (3-digit number) for the
licence plate as defined in 1SO 3166-1 [11].

Registration Authority: Thisfield specifies the registration authority number for the licence plate.
Registration Number: Thisfield specifies the registration number for the licence plate.
Delivery Date: Thisfield specifies when the Licence Plate was delivered to the registrant by the Registration Authority.

Exanpl e

<LI CENCE_PLATE>
<LP_COUNTRY>FR</ LP_COUNTRY>
<LP_REG AUT>1017</ LP_REG AUT>
<LP_REG NUM>1375</ LP_REG NUM>
</ LI CENCE_PLATE>
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E.3.6 Contact Point

Contact Point specifies the contact point of the right holder. It includes a way to contact the current right holder in order to
acquire the rights under the form of alicence. Such information may be a postal address, URL or any phone or fax number that
is anon-ambiguous link to the right holder. Failing to fill this field would result in the impossibility to use the image, unless
another field givesthe link to the author.

A contact point may be a person, an organization, or areference to aname or a person. This field may contain the sub-fields
listed below.

Schema Definition

<xsd: el ement nane="| PR_CONTACT_PO NT" >
<xsd: conpl exType>
<xsd: choi ce>
<xsd: el ement ref="di g35: 1 PR_PERSON'/ >
<xsd: el ement ref="di g35:1 PR _ORG'/ >
<xsd: el ement ref="di g35: | PR_NAVE_REF"/ >
</ xsd: choi ce>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:|ang"/>
</ xsd: conpl exType>
</ xsd: el enent >

Per son: Thisfield specifies the person description. See F.2.13 for the format of thisfield.

Organization: Thisfield specifies the organization description. See F.2.14 for the format of this field.

Name Reference: Thisfield specifies areference to a person or organization within the IPR Names metadata.

Description: Thisfield isthe description of the contact point. The following values are suggested for thisfield and have the

following meanings:

Table E-3: Suggested Contact Point description values

Col | ecti on | Thisvalueisalink to acollector, museum, group, institution, etc.

Note that the contact point could potentially be alink to a name specified in the Names section of the IPR metadata.

<l--

</

<l--

- Exanple 1: Contact information enbedded within the | PR Contact Point section
-->

<I PR_CONTACT_PQ NT>
<I PR_PERSON | D="10" DESCRI PTI ON="1 nage Creator">

</ | PR_CONTACT_POl NT>

- Exanple 2: Contact information enbedded within the | PR Contact Point section -->
-->
<l PR_NAMVES>
<l--
<I PR_ORG | D="10" DESCRI PTI ON="Ri ght Hol der" >

</ PR_ORG>
</ | PR_NAMES>

| es:

PR_PERSON>

Organi zation -->

<l--

Detail info of the organization that is the right holder of the content
-->

Verson 1.1WD
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<| PR_CONTACT_PO NT>
<I-- Reference a right holder specified in the | PR Nane section -->
<l PR_NAVE_REF DESCRI PTI ON="Col | ecti on">10</ | PR_NAVE_REF>

</ | PR_CONTACT_PQO NT>

E.3.7 IPR History

IPR History specifies previous |PR metadata. Each time an IPR information of an image is updated, some of the IPR metadata
may be moved to the IPR History metadata section. This field may contain the sub-fields listed below.

Scherma Definition:

<xsd: el ement nanme="1PR_H STORY" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent ref="dig35:|PR' m nCccur s="0" maxQccur s=" unbounded"/ >
</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

IPR: Thisfield specifies previous | PR information. See Annex E: for details.

E.4 Examples

Exanpl e:

<l--
- Exampl e:
- Oiginal work author: John Doe, Scul ptor
- | mage creator: Jane Doe, Phot ographer
- Ri ght hol der: Exanple XYZ, Inc., support@xanpl e-xyz.com and ww. exanpl e-xyz.com
-->
<l PR>
<I PR_NAMES>
<| PR_PERSON | D="01" DESCRI PTI ON="Ori gi nal Work Aut hor">
<PERSON_NAME>
<NAME_COWP TYPE="G ven" >John</ NAMVE_COWP>
<NAME_COWVP TYPE="Fami | y" >Doe</ NAMVE_COWP>
</ PERSON_NAVE>
<COMMENT>Scul pt or </ COMVENT>
</ | PR_PERSON>
<| PR_PERSON | D="10" DESCRI PTI ON="I| mage Creator">
<PERSON_NAME>
<NAME_COWP TYPE="G ven">Jane</ NAMVE_COWP>
<NAME_COWP TYPE="Fami | y" >Doe</ NAME_COWP>
</ PERSON_NAVE>
<COMMVENT>Phot ogr apher </ COMVENT>
</ | PR_PERSON>
<I PR_ORG | D="0001" DESCRI PTI ON=-"Ri ght Hol der">
<ORG_NAME>Exanpl e XYZ | nc. </ ORG_NAME>
<EMAI L>suppor t @xanpl e- xyz. conx/ EMAI L>
<WEB>www. exanpl e- xyz. conx/ WVEB>
</ 1 PR_ORG>
</ | PR_NAMES>
<| PR_DESCRI PTI ON>
<IPR_TI TLE>Smal | town in the far west</|PR_TI TLE>
<COPYRI GHT> &copy; Exanple XYZ, |nc. </ COPYRI GHT>
<l-- "&copy" represents ©in XM -->
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</ | PR_DESCRI PTI ON>
<| PR_DATES>
<| PR_DATE DESCRI PTI ON="Ori gi nal Work Creation">
<CENTURY>14</ CENTURY> <!-- Created in the 15th century (the 1400's) -->
<COMMENT>Ear |y 15th cent ury</ COMWENT>
</ | PR_DATE>
<| PR_DATE DESCRI PTI ON=" Scanned" >
<EXACT>2000- 06- 13T19: 09: 20</ EXACT>
<COWMMENT>Dr um scanner used. </ COMVENT>
</ | PR_DATE>
<| PR_DATE DESCRI PTI ON="Modi fi ed" >
<EXACT>2000- 06- 13T19: 09: 31</ EXACT>
<COMMVENT>Sof t ened</ COMVENT>
</ | PR_DATE>
</ | PR_DATES>
<I PR_EXPLO TATI O\>
<I--
- A protection schenme registered at JURA
-->
<l PR_PROTECTI ON>1</ | PR_PROTECTI ON>
<| PR_USE_RESTRI CTI ON>Low resol uti on onl y</| PR_USE_RESTRI CTI O\>
<| PR_OBLI GATI ON>Copyri ght mention mandat ory</ | PR_OBLI GATI O\>
</ | PR_EXPLO TATI ON>
<I PR_| DENTI FI CATI ON\>
<Ll CENCE_PLATE>
<LP_COUNTRY>FR</ LP_COUNTRY>
<LP_REG AUT>1017</ LP_REG AUT>
<LP_REG NUM>1375</ LP_REG_NUM>
</ LI CENCE_PLATE>
</ | PR_I DENTI FI CATI ON>
<I PR_CONTACT_PQ NT>
<l--
- Reference a right holder specified in the | PR Name section XYZ, Inc. in this exanple
-->
<| PR_NAME_REF DESCRI PTI ON="Col | ecti on">0001</ | PR_NAVE_REF>
</ | PR_CONTACT_PQ NT>
</ | PR>
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Annex F. Fundamental
Metadata Types and Fields

F.1 Overview

This Annex defines the Fundamental Typesand Fieldsthat are common to all blocks. The Typesand Fields defined are intended

only to be used or referred to in one of the other blocks, and is not a block of datain itself.

All fieldslisted in this document are optional unless otherwise stated.

The following diagram shows the relation of the Fundamental M etadata Types and Fields and various components of DIG35

metadata definition.

DIG35 Metadata

Basic Image Image Content History IPR &

Parameter Creation Description Exploitation

Fundamental Type and Field Definitions

Figure F-1: High-level structure of the Fundamental Type and Field metadata
A DIG35 compliant metadata reader/editor shall understand all fields and their structures unless otherwise stated. It is

recommended that a DIG35 metadata editor should persist information that is not understood when a DIG35 metadatafileis

modified.

F.2 DIG35 Defined Types and Fields

F.2.1 Non-negative Double Type

This type specifies a double number greater than or equal to zero.

Schema Definition

<xsd: si npl eType nane="t NonNegat i veDoubl e" >
<xsd:restriction base="xsd: doubl e">
<xsd: m nl ncl usi ve val ue="0"/>
</ xsd:restriction>
</ xsd: si npl eType>

F.2.2 Rational Type

Thistype specifies arational number. It contains an enumerator and denominator in asingle string.

Scherma Definition:

<xsd: si npl eType nane="t Rati onal ">
<xsd:restriction base="xsd:string">
<xsd: pattern value="(\-|\+)?[0-9] +/[0-9] +"/>
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</ xsd:restriction>
</ xsd: si npl eType>

F.2.3 String Including Language Type

Thistypeis used when afield requires a string and a language attribute definition. The content of thisfield isintended to store
human readable data.

Schema Definition

<xsd: conpl exType nanme="t LangString">
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd:string">
<xsd:attribute ref="xm:Ilang"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

F.2.4 Deqgree Type

Thistype specifies a direction in degrees and fractions of degrees. The exact meaning of the values is dependent on usage.

Schema Definition

<xsd: si npl eType nane="t Degree" >
<xsd:restricti on base="xsd: doubl e">
<xsd: m nExcl usi ve val ue="-180"/>
<xsd: maxl| ncl usi ve val ue="180"/>
</xsd:restriction>
</ xsd: si npl eType>

F.2.5 Half Deqgree Type

Thistype specifiesadirection in degrees and fractions of degrees. The exact meaning of the valuesis dependent on usage. This
type defines a smaller range than Degree Type.

Schema Definition

<xsd: si npl eType nane="t Hal f Degr ee" >
<xsd:restriction base="xsd: doubl e">
<xsd: m nExcl usi ve val ue="-90"/>
<xsd: max| ncl usi ve val ue="90"/>
</ xsd:restriction>
</ xsd: si npl eType>

F.2.6 Double Size Type

Thisfield specifies a size in double coordinates.

Schema Definition

<xsd: conpl exType nane="t Doubl eSi ze" >
<xsd: sequence>
<xsd: el ement nanme="W DTH" t ype="di g35: t NonNegat i veDoubl e"/ >
<xsd: el enent nane="HEl GHT" t ype="di g35: t NonNegat i veDoubl e"/ >
</ xsd: sequence>
</ xsd: conpl exType>
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F.2.7 Integer Size Type

Thisfield specifiesasizein integer coordinates (e.g. pixels).
Schema Definition

<xsd: conpl exType name="tIntSi ze">
<xsd: sequence>
<xsd: el ement nanme="W DTH' t ype="xsd: posi tivel nteger"/>
<xsd: el ement nanme="HEl CHT" type="xsd: posi tivel nteger"/>
</ xsd: sequence>
</ xsd: conpl exType>

F.2.8 DateTime Type

Thisfield specifiesa partial or exact date. A date can include either a specific day (e.g. 26 January 2000), or a more broad
definition such as"Winter". A date may or may not include atime. This field may contain the sub-fields listed below.

Schema Definition

<xsd: conpl exType nanme="t Dat eTi ne" >
<xsd: sequence>

<xsd: choi ce m nCccur s="0">
<xsd: el ement nane="EXACT" t ype="xsd: dat eTi me"/ >
<xsd: el ement nane=" DATE" type="xsd: date"/ >
<xsd: sequence>
<xsd: el ement name="MONTH" t ype="di g35: t Recurri ngMont h* m nCccurs="0"/>
<xsd: el ement name="YEAR" type="xsd: gYear" m nCccur s="0"/>
<xsd: el ement nanme="CENTURY" type="dig35:tCentury" m nCccur s="0"/ >

</ xsd: sequence>
</ xsd: choi ce>

<xsd: el ement name="WEEK_DAY" type="di g35: tLangStri ng" m nCccur s="0"/ >
<xsd: el ement name=" SEASON" type="di g35: tLangString" m nCccur s="0"/ >
<xsd: el ement ref="di g35: COMVENT" m nCccur s="0"/ >

</ xsd: sequence>

<xsd:attribute ref="di g35: TI| MESTAMP"/ >
<xsd:attribute ref="xnl:|ang"/>
</ xsd: conpl exType>

<xsd: si npl eType nane="t Cent ury">
<xsd:restriction base="xsd:integer">
<xsd: pattern val ue="["0]"/>
</xsd:restriction>
</ xsd: si npl eType>

<xsd: si npl eType nane="t Recurri nghMont h">
<xsd:restriction base="xsd: positivel nteger">
<xsd: m nl ncl usi ve val ue="1"/>
<xsd: max| ncl usi ve val ue="12"/>
</xsd:restriction>
</ xsd: si npl eType>

Exact: Thisfield contains an exact date and atime.

Date: Thisfield contains a date (excluding the time of day).
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Month: Thisfield contains a month of the year. Aninteger value is used rather than a string to be consistent with the other

fields contained in the DateTime Type. The value and month relation is defined in Table F-1.

Table F-1: Value-Month pair

Month Month Value Month
1 January 5 May 9 September
2 February 6 June 10 October
3 March 7 July 11 November
4 April 8 August 12 December

Year: Thisfield containsacaendar year. Positive values used for AD and negative values for BC. Note that the year zero

isnot valid.

Century: Thisfield contains the century that an event occurred. For example, the twentieth century is stored as"19". Note

that the century zero is not valid.

Week Day: Thisfield isatext description of the day. Examplesinclude: “Monday”, “Dienstag” etc.

Season: Thisfield is atext description of a season. Examplesinclude: “ Spring”, “ Summer”, “ Autumn”, and “Winter.”

Comment: See section F.4.1 for details. Examplesinclude “Easter Sunday”, “Morning”, “Just after lunch.”

Exanpl e:

<EXACT>2000- 08- 15T13: 20: 00</ EXACT> <!-- An exact date and time -->
<DATE>2000- 08- 15</ DATE> <l-- A date (August 15, 2000) -->

<l-- A nmonth and year (August, 2000) -->
<MONTH>8</ MONTH>
<YEAR>2000</ YEAR>

<CENTURY>20</ CENTURY> <l-- The 21st century (the 2000's) -->

<l--
A date and week day (Friday, August 15, 2000)
-->
<DATE>2000- 09- 15</ DATE>
<WEEK_DAY>Fr i day</ WEEK_DAY>
<COMMENT>Openi ng of the Sydney 2000 O ynpi c games</ COWENT>

F.2.9 Address Type

The Address Type specifies the address of an object or location. For example, it may be used to describe the address an image
was captured, or the address of the intellectual property owner of an image. Thisfield may contain the sub-fields listed below.

Schema Definition:

<xsd: conpl exType nane="t Addr ess" >
<xsd: sequence>

<xsd: el ement nane="ADDR_NAME" type="di g35: tLangStri ng" m nCccur s="0"/ >
<xsd: el ement ref="ADDR_COWP" m nCccurs="0" nmax0Occur s="unbounded"/ >
<xsd: choi ce m nCccur s="0">

<xsd: el enent nane="Z| PCODE" type="xsd: string"/>

<xsd: el ement nane="POSTCODE" type="xsd: string"/>
</ xsd: choi ce>
<xsd: el ement nane=" COUNTRY" type="di g35: tLangStri ng" m nCccur s="0"/ >
</ xsd: sequence>

<xsd: attri bute name="TYPE" type="xsd: string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>

</ xsd: conpl exType>
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<xsd: el ement nane="ADDR COW" >
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="di g35:tLangStri ng">
<xsd:attribute nane="TYPE" type="xsd: string"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >

Address Name: It isadescriptive field for the address.

Exanpl e:

<ADDR_NAME>Yankee St adi um</ ADDR_NAVE>

Address Component: Multiplefields are used to specify the complete address. The order of the address fiel ds specifies the
full address. A full address shall be generated by concatenating the separate address fields.

For example, if thetypeisaSt at e, thisfield containsthe name of the state. WherethetypeisaSt r eet , thisfield
contains the name of the street. SO 3166-2 lists country subdivision codes. These codes can optionally be used in
thisfield, when the field is being used to specify a country subdivision.

Type: Thisisthe name of this part of the address. Examplesinclude"St r eet " or "St at e". ISO 3166-2 specifies
country subdivisions and the types of these divisions. These subdivision types may be used to specify the address
type. Suggested values and their corresponding meanings are listed in Table F-2. Multiple values shall not be
specified within asingle field.

Table F-2: Address component type values

Value M eaning

Uni t The unit number of the addressto identify a house or ahouse name
relative to a street.
Room The room number within a building or an apartment.

The street addressin a postal address. Examples are street name,
avenue and house humber.
Post box | The post office box number.

Cty The locality of ageographic area.
The name of a geographical subdivision. Other terms such as
Provi nce, Pref ect ur e, Count y may be used instead.

Street

State

<l--
Address 1: 1, 23 Fourth Street, Carlingford, New South Wl es
-->
<ADDRESS>
<ADDR_COWP TYPE="Uni t " >1</ ADDR_COWP>
<ADDR_COWP TYPE="Street">23 Fourth Street</ ADDR_COWP>
<ADDR_COWP TYPE="Ci ty">Carl i ngf or d</ ADDR_COWP>
<ADDR_COWP TYPE="St at e">New Sout h Wl es</ ADDR_COWP>
</ ADDRESS>

<l--
Address 2: P.O Box 333, New York, NY

-->

<ADDRESS>
<ADDR_COWP TYPE="Post box" >333</ ADDR_COWP>
<ADDR_COWP TYPE="Ci ty">New Yor k</ ADDR_COWP>
<ADDR_COWP TYPE="St at e" >NY</ ADDR_COWP>

</ ADDRESS>
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Postcode/ Zip code: Thisfield specifies the postcode (or zip code) of the address. Thisfield is not limited in length. The
field hasthetitle “Postcode” or “Zip code”. Note an address shall not contain both a postcode and a zip code.

Country: Thisfield specifies the country of the address. The field can either contain the country code as defined in ISO
3166-1 [11] or astring identifying the country. The SO 3166-1 country code is preferred.

Type: Thisfield specifies the type of the whole address. The address type would include whether the addressis a home
address or a business address. Multiple type values may be specified delimited with acomma (*, ).

Table F-3: Suggested Address type values

Value M eaning
Donesti ¢ The domestic delivery address.
I nt ernati onal Theinternational delivery address.
Post al The postal delivery address
Horre The delivery address for aresidence.
Vor k The delivery address for a place of work.

Exanpl e:

<l--
- Home and work address
-->
<ADDRESS TYPE="Hone, Work">
<ADDR_COWP TYPE="Street">1234 West Century Avenue</ ADDR_COWP>
<ADDR_COWP TYPE="Ci ty">Los Angl es</ ADDR_COWP>
<ADDR_COWP TYPE="St at e" >Cal i f or ni a</ ADDR_COWP>
<Z| PCODE>90044</ ZI PCODE>
<COUNTRY>US</ COUNTRY>
</ ADDRESS>

F.2.10 Phone Number Type

The Phone Number type specifies a phone number. This field may contain the sub-fields listed below.

Schema Definition

<xsd: conpl exType nane="t Phone" >
<xsd: sequence>

<xsd: el ement nanme=" COUNTRY_CODE" type="xsd:string" m nCccur s="0"/ >
<xsd: el ement nanme=" AREA" type="xsd: string" m nCccur s="0"/ >
<xsd: el ement nanme="LOCAL" type="xsd: string" m nCccur s="0"/ >
<xsd: el ement nane="EXTENSI ON" type="xsd: string" m nCccur s="0"/ >

</ xsd: sequence>

<xsd: attri bute name="TYPE" type="xsd: string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
</ xsd: conpl exType>

Country Code: Thisfield contains the country code part of a phone number. This phone code does not include any prefix
such as “00" used to dial international numbers, but instead just the international country code. Thisfield also does
not include aleading “+".

Area Code: Thisfield containsthelocal areacode part of aphone number. Thisarea code does not include |eading zeros (or
other digits) used to dial an interstate number from within a country. It appears asit would be appended directly to a
country code.

Local Number: Thisfield contains the local phone number.

Extension: Thisfield contains the extension part of the phone number.
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Type: Thisfield definesthe type of the phone number. The phone number type would include whether the phone number is
a home phone number or a business phone number. Multiple type values may be specified delimited with a comma

).
Table F-4: Suggested Phone type values

Value M eaning

Home Phone number associated with a residence.
Message Phone number that has voice massage support.

Vor k Phone number associated with a place of work.
Voi ce Phone number to indicating a voice telephone.
Cel | Cellular telephone number.
Vi deo Videoconference telephone number.

BBS Bulletin board system telephone number.
Modem A modem connected telephone number.

Car A car-phone telephone number.

| SDN ISDN service telephone number.

PCS Personal communication service telephone number.

Exanpl es:

<l--
- Exanple 1. Phone Nunmber: (+61) 2 9212 2646
-->
<PHONE>
<COUNTRY_CODE>61</ COUNTRY_CODE>
<AREA>2</ AREA>
<LOCAL>92122646</ LOCAL>
</ PHONE>

<l--
- Exanpl e 2: Wrk phone that has nmessage support as well
-->
<PHONE TYPE="Work, Message">
<COUNTRY_CODE>61</ COUNTRY_CODE>
<AREA>2</ AREA>
<LOCAL>92122646</ LOCAL>
</ PHONE>

F.2.11 Email Address Type

The Email Type specifies an email address. Thisfield may contain the sub-fields listed below.

Schema Definition:

<xsd: conpl exType nanme="t Email ">
<xsd: si npl eCont ent >
<xsd: ext ensi on base="di g35:tLangString">
<xsd: attri bute nanme="TYPE" type="xsd: string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

Type: Thisfield contains the type of the email address.

Exanpl es:

<EMAI L TYPE="Busi ness" >engi neer @wr k. conx/ ENVAI L>

Version 1.1IWD © 2000-2001 Digital Imaging Group, Inc.

87



Annex F: Fundamental Metadata Typesand Fields DIG35 Specification 2001-04-16

<EMAI L TYPE="Hone">crb@one. conx/ EMAI L>

F.2.12 Web Address Type

The Web Type specifies a web address. Thisfield may contain the sub-fields listed below.

Schema Definition

<xsd: conpl exType nanme="t Wb" >
<xsd: si nmpl eCont ent >
<xsd: ext ensi on base="di g35:tLangStri ng">
<xsd:attribute nane="TYPE" type="xsd: string"/>
<xsd:attribute ref="di g35: TI| MESTAMP"/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

Type: Thisfield contains the type of the web page.

Exanpl es:
<WEB TYPE="Busi ness">http://ww. exanpl e. conf </ WVEB>

<WEB TYPE="Hone">htt p://ww. horme. conf ~per sonal </ WVEB>

F.2.13 Person Type

The Person Type specifies a person. The sub-fields are compatible with the vCard description defined in RFC 2426 [10]. This
field may contain the sub-fields listed below.

Schema Definition

<xsd: conpl exType nanme="t Person">
<xsd: sequence>
<xsd: el ement name="NAME_TI TLE" type="di g35:tLangString" m nQccurs="0"/>
<xsd: el ement ref="PERSON_NAME" m nCccur s="0" maxCccur s="unbounded"/ >
<xsd: el ement nanme="N CKNAME" type="di g35: tLangString" m nCccurs="0" nmaxQccurs="unbounded"/ >
mi
m

<xsd: el ement nane="JOB Tl TLE" type="di g35: tLangStri ng" nCccur s="0"/>
<xsd: choi ce nCccur s="0">
<xsd: el ement nane="PERSON ORG' type="di g35:tOrgani zation"/>

<xsd: el ement nane="ORG_REF" type="xsd: string"/>

</ xsd: choi ce>

<xsd: el ement nane=" ADDRESS" type="di g35: t Addr ess" m nCccurs="0" maxCccur s="unbounded"/ >
<xsd: el ement nane="PHONE" t ype="di g35: t Phone" m nCccurs="0" maxCccur s="unbounded"/ >
<xsd: el ement nanme="EMAI L" type="di g35: tEmail " m nCccurs="0" maxCccur s="unbounded"/ >
<xsd: el ement nane="WEB" type="di g35: t eb" m nCccur s="0" nmaxCccur s="unbounded"/ >
<xsd: el ement nane="Bl| RTH _DATE" t ype="xsd: dat e" m nCccur s="0"/ >

<xsd: el ement nane="AGE" t ype="xsd: dur ati on" m nCccur s="0"/ >

<xsd: el ement ref="di g35: COMVENT" m nCccur s="0"/ >

</ xsd: sequence>

<xsd: attribute nane="1D" type="xsd: string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:|ang"/>

</ xsd: conpl exType>

<xsd: el ement name=" PERSON_NAME" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref =" NAVE_COWP" maxQccur s="unbounded"/ >
</ xsd: sequence>
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<xsd:attribute ref="di g35: TI MESTAMP"/ >

<xsd:attribute ref="xm: Il ang"/>

</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane="NAME_ COW" >
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd

string">

<xsd:attribute nane="TYPE" use="optional" default="G ven">

<xsd: si npl eType>

<xsd:restriction base="xsd: string">

<xsd: enuner ati on
<xsd: enunerati on
<xsd: enuner ati on
<xsd: enuner ati on
<xsd: enuner ati on
</ xsd:restriction>
</ xsd: si npl eType>
</ xsd: attri but e>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >

val ue="Prefix"/>
val ue="G ven"/>
val ue="Fam | y"/>
val ue="Suf fi x"/>
val ue=" Mai den"/ >

ID:  Thisfield specifies the unique identifier for the person.

Name Title: Thefield contains the person’stitle.

Exanpl es:

<NAME_TI TLE>Duke of Yor k</ NAME_TI TLE>

<NAME_TI TLE>Pr esi dent of Australia</ NAMVE Tl TLE>

DIG35 Specification 2001-04-16

Person Name: Thisfield defines aframework to describe aperson’s name. A person’s name is composed of multiple name

components (e.g. given name(s) and family name(s)). The order of the name component fiel ds specifies the full

name of the person. For example, in languages where the family nameis usually placed before the given name, then
they would appear in this order in the file.

Name Component: Thisfield contains a single portion (word) of the name of a person. A name component field

may contain asingle initial rather than a complete word. To specify the full name of a person, multiple name

component fields are used. Thisfield contains a type as specified below.

Type: Thisfield definesthe type of the Name Component. This field would include whether the name component is

a Suffix, Prefix, Given or Family name. Multiple values shall not be specified within a single type filed.

Table F-5: Suggested Name Component type val ues

Value M eaning

Prefix

A persondl title. (e.g. Dr., Sir)

G ven

A name construct that is normally givento an

Thisis the default value of the name component type.

individual by the parent or is chosen by the individual.

Fam |y

A name component that is normally inherited by their
parent or assumed by marriage.

Suf fix

A generation qualifier (e.g. Jr., I11), decorations and
awards. (e.g. Q.C., Ph. D)

Mai den

A name component of awoman’s family name before
getting married.
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Exanpl es:

<l--
- Exanmple name 1: Rev Dr Chuck Berry Il Esq.

-->

<PERSON_NANVE>
<NAME_COWP TYPE="Pr ef i X" >Rev</ NAME_COVP>
<NAME_COWP TYPE="Pr ef i x" >Dr </ NAME_COVP>
<NAME_COMP TYPE="G ven" >Chuck</ NAME_COWP>
<NAME_COWP TYPE="Fami | y" >Ber r y</ NAVE_COWP>
<NAME_COWP TYPE="Suf fi x">I | | </ NAVME_COWP>
<NAME_COWP TYPE="Suf fi x" >Esq. </ NAME_COWP>

</ PERSON_NANME>

<l--
- Example nanme 2: OO OO
-->
<PERSON_NAME xm : | ang="ja">
<NAME_COWP TYPE="Fam | y" >0 0O </ NAME_COWP>
<NAME_COWP TYPE="G ven" >0 0O </ NAVE_COWP>
</ PERSON_NAME>
<PERSON_NAME xml : | ang="en" >
<NAME_COWP TYPE="G ven">Tar o</ NAME_COVP>
<NAME_COWVP TYPE="Fami | y">I shi i </ NAVE_COWP>
</ PERSON_NAVE>

Nickname: Thisfield specifies a nickname of the person, e.g. “Jimmy.

Job Title: Thisfield specifiesthe person’sjob title.

Exanpl es:
<JOB_TI TLE>Engi neer </ JOB_TI TLE>

<JOB_TI TLE>Brai n Surgeon</JOB_TI TLE>

<JOB_TI TLE>Raci ng Car Driver</JOB Tl TLE>

Organization: Thisfield specifies the organization for which a person isamember of. The organization field may be either
contained within the person field, or referenced:

Organization: Organization description. See section F.2.14 for the format of this field.

Organization Reference: A reference to the organization. Thisfield isalink to one of the Organization fields
within the metadata.

Address: Thisfield specifies address information for the person. For example, it can contain a home address or a work
address. It does not necessarily contain the address depicted within the image, but instead information about the
person. See section F.2.9 for the format of thisfield.

Phone Number: This field specifies phone number information for the person. See section F.2.10 for the format of this
field.

Email Address: Thisfield specifies an email address for a person. See section F.2.11 for the format of thisfield.
Web Page: Thisfield specifies aweb page for a person. See section F.2.12 for the format of thisfield.

Date of Birth: Thisfield specifies the birth date of the person. Thisfield specifies an exact date. For non-specific
information the comment field is used.

Age: Thisfield specifies the age of a person.

Exanpl es:

<AGE>P10Y</ AGE> <l-- 10 years -->
<AGE>P2Y3M/ AGE> <l-- 2 years, 3 nonths -->
<AGE>P6M/ AGE> <l-- 6 nmonths -->
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| <AGE>P16D</ AGE> <I-- 16 days --> |

Comment: Thisfield specifies user- and/or application-defined information beyond the scope of other propertiesin the
person field. See section F.4.1 for the format of thisfield.

F.2.14 Organization Type

The Organization Type specifies an organization. The sub-fields are compatible with the vCard description defined in RFC
2426 [10]. Thisfield may contain the sub-fields listed below.

Scherma Definition:

<xsd: conpl exType nanme="t Or gani zati on">
<xsd: sequence>

<xsd: el ement nanme="ORG_NAME" type="di g35: tLangString" m nQccurs="0"/>
<xsd: el ement nane=" ADDRESS" type="di g35: t Addr ess" m nCccurs="0" maxQccur s="unbounded"/ >
<xsd: el ement nanme="PHONE" type="di g35: t Phone" m nCccurs="0" maxQCccur s="unbounded"/ >
<xsd: el ement nanme="EMAI L" type="di g35: t Emai | " m nCccurs="0" maxQCccur s="unbounded"/ >
<xsd: el ement nanme="WEB" type="di g35: t b" m nCccurs="0" maxQCccur s="unbounded"/ >
<xsd: el ement nane="L0OG0 FI LE" type="xsd: anyURl " m nCccur s="0"/ >
<xsd: el ement name="L0OG0O FORVAT" type="xsd:string" m nCccur s="0"/ >
<xsd: el ement nane="M Me_TYPE" type="xsd: string" m nCccur s="0"/ >
<xsd: el ement ref="di g35: COMVENT" m nCccur s="0"/ >

</ xsd: sequence>

<xsd:attribute nane="|D" type="xsd: string"/>
<xsd:attribute ref="di g35: TI| MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>

</ xsd: conpl exType>

ID:  Thisfield specifies the unique identifier for the organization.
Organization Name: Thisfield specifies the name of the organization.

Address: Thisfield specifies address information for the organization. It does not necessarily contain the address depicted
within the image, but instead information about the organization. See section F.2.9 for the format of thisfield.

Phone Number: Thisfield specifies phone number information for the organization. See section F.2.10 for the format of
thisfield.

Email Address: Thisfield specifies an email address for an organization. See section F.2.11 for the format of thisfield.
Web Page: Thisfield specifies aweb page for an organization. See section F.2.12 for the format of thisfield.

Logo File: Thisfield specifies areference to alogo file of the organization.

Logo File Format: Thisfield specifies the name of the logo file format. For example, EPS, JP2 and T1FF.

MIME Type: Thisfield specifies the Internet media type of the logo file.

Comment: Thisfield specifies user- and/or application-defined information beyond the scope of other propertiesin the
organization field. See section F.4.1 for the format of this field

F.2.15 Location Type

The Location Type specifies the physical location of an object or a scene. For example, it may be used to describe an object
within an image, or the location of a camera at the time of capture.

The Location isthe physical |ocation, whereas the Position is the position of an object relative to the image.

Examples of locations:
Under the table
Longitude: 10 degrees, Latitude: 20 degrees

Example of positions:
Top left corner
Rectangle: x=0.1, y=0.1, width=0.2, height=0.3
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Thisfield may contain the sub-fields listed below.

Schema Definition

<xsd: conpl exType name="t Locati on">
<xsd: sequence>

<xsd: el ement ref="di g35: COORD LOC" m nCccurs="0"/>
<xsd: el ement nane=" ADDRESS" t ype="di g35: t Addr ess" m nCccurs="0"/>
<xsd: el enent ref="di g35: GPS" m nCccur s="0"/>
<xsd: el ement ref="di g35: COVVENT" m nCccur s="0"/>

</ xsd: sequence>

<xsd:attribute ref="di g35: TI| MESTAMP"/ >
<xsd:attribute ref="xm: I ang"/>
</ xsd: conpl exType>

Coordinate Location: Thisfield specifies the exact longitude, latitude and altitude of an object. See section F.2.15.1 for
details.

Address: Thisfield specifies the location of an object using an address. See section F.2.9 for the format of thisfield.
GPS: Thisfield specifies location information received from a GPS receiver. See section F.2.15.2 for details.

Comment: Thisfield specifiesthe location of an object that cannot be described using the other location fields. See section
F.4.1 for the format of thisfield. Example: "Under the table"

F.2.15.1 Coordinate Location

The Coordinate L ocation specifiestheterrestrial location (altitude / longitude / latitude) of an object. It may be used to describe
the content of an image along with the location of a camera.

While the Coordinate Location may have come from a GPS (and a GPS block may or may not be present in the metadata), the
values in the coordinate location may have come for some other means. For this reason, the location information isa more
general system for storing the location than the GPS system. The location information and the raw GPS data are stored in
different formats.

GPS isone of anumber of methods that may be used to determine alocation. If the GPS information isfilled in, it is expected
that the coordinate location is also specified. A reader must only look in asingle place to determine the coordinate location (this
field).

The meridian through Greenwich (Great Britain) is defined with the value longitude | =0. The longitude | of a point P on the
surface is the angle between the planes through its meridian and the Greenwich meridian. The longitude is counted from
Greenwich up to | =+180° in east(+) and west(-) directions.

The latitude j of apoint P is the angle between aline normal to its parallel and the equatorial plane (j =0). On a sphere this
normal linewill be the connecting line between its center and the point P. On the elliptical earth thislinewill only passthe center
if Pissituated at the equator. The latitude is counted from the equator up to j =+90° in north (+) and south (-) directions.

Thisfield may contain the sub-fields listed below.
Schema Definition
<xsd: el ement nane="COORD_LOC'>

<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement name="LONG TUDE"' type="di g35:tDegree" m nCccur s="0"/ >
<xsd: el ement name="LATI TUDE" type="di g35: t Hal f Degree" m nQccurs="0"/>
<xsd: el ement nane="ALTI| TUDE" t ype="xsd: doubl e" m nCccur s="0"/ >

<xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
</ xsd: conpl exType>
</ xsd: el ement >

Longitude: Thisfield contains the longitude, represented in double degrees and fractions of degrees, e.g. “138.700",
“-122.450".
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Latitude: Thisfield contains the latitude, represented in double degrees and fractions of degrees, e.g. “35.383", “37.767".

Altitude: Thisfield would contain the distance in meters. Zero is sealevel, positive is above, and negative is below.

F.2.15.2 Raw GPS Information

Theinformation in these fieldsis expected to beimported from a GPS system and is compatible with NMEA-0138 [26]. For this
reason, the fields are not consistent with other DIG35 metadata fields. For example, a distance on the GPS fields may be stored
in miles, while all other metadata distances are stored in meters. These fields are compatible with Exif version 2.1.

If information for latitude, longitude and altitude are present in the raw GPS information, the matching fieldsin the Coordinate

Location must befilled in.
Thisfield may contain the sub-fields listed below.

Schema Definition

<xsd: el ement nanme="GPS">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="GPS_LAT_REF"
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="N'/>
<xsd: enuneration val ue="S"/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el ement >
<xsd: el ement name="GPS_LATI TUDE" type="t Dns"

<xsd: el ement name="GPS_LONG REF"
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="E"/>
<xsd: enuneration val ue="W/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >
<xsd: el ement nanme="GPS_LONG TUDE" type="t Drs"

<xsd: el ement nane="GPS_ALTI TUDE" t ype="di g35: t NonNegat i veDoubl e"

<xsd: el ement nanme="GPS_TI ME" t ype="xsd: dat eTi ne"

<xsd: el ement nanme="GPS_SATELL| TES" type="xsd:string"
<xsd: el ement nanme="GPS_STATUS"
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enunerati on val ue="A"/>
<xsd: enuneration val ue="V'/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >
<xsd: el ement nanme="GPS_MEASURE MODE"
<xsd: si npl eType>
<xsd:restriction base="xsd: positivel nteger">
<xsd: m nExcl usi ve val ue="2"/>
<xsd: max| ncl usi ve val ue="3"/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >
<xsd: el ement nane="GPS_DOP" t ype="di g35: t NonNegat i veDoubl e"

<xsd: el ement nane="GPS_SPEED REF"
<xsd: si npl eType>
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i nCccurs="0">
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<xsd:restriction base="xsd: string">
<xsd: enuneration val ue="K"/>
<xsd: enuneration val ue="N'/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >
<xsd: el enent nane="GPS_SPEED" t ype="di g35: t NonNegat i veDoubl e" m nCccurs="0"/>

<xsd: el ement nanme="GPS_TRACK_ REF" m nCccur s="0">
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="T"/>
<xsd: enuneration val ue="M'/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >
<xsd: el ement nanme="GPS_TRACK" t ype="di g35: t NonNegat i veDoubl e" m nCccur s="0"/>

<xsd: el ement name="GPS_| MAGE DI R_REF" m nCccur s="0">
<xsd: si npl eType>
<xsd:restriction base="xsd: string">
<xsd: enuneration val ue="T"/>
<xsd: enuneration val ue="M'/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >

<xsd: el emrent nanme="GPS_| MAGE DI R* t ype="di g35: t NonNegat i veDoubl e" m nCccurs="0"/>
<xsd: el ement name="GPS_NMAP_DATUM' type="xsd: string" m nCccur s="0"/>
<xsd: el ement nanme="GPS_DEST_ LAT REF" m nCccur s="0"

>

<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="N'/>
<xsd: enuneration val ue="S"/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el ement >
<xsd: el ement nanme="GPS_DEST_ LATI TUDE" type="t Dns" m nCccurs="0"/>

<xsd: el ement nanme="GPS_DEST LONG REF" m nCccur s="0">
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="E"/>
<xsd: enunerati on val ue="W/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el ement >
<xsd: el ement nanme="GPS_DEST LONG TUDE" type="t Dns" m nCccurs="0"/>

<xsd: el ement nane="GPS_DEST_ BEARI NG_REF" m nCccur s="0">
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="T"/>
<xsd: enuneration val ue="M'/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >
<xsd: el ement nane="GPS_DEST BEARI NG' type="di g35:tNonNegati veDoubl e" m nCccurs="0"/>

<xsd: el ement nanme="GPS_DEST_DI STANCE REF" m nCccur s="0">
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
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<xsd: enuneration val ue="K"/>
<xsd: enunerati on val ue="N'/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >
<xsd: el ement name="GPS_DEST_DI STANCE" type="di g35:tNonNegati veDoubl e" m nCccur s="0"/>
</ xsd: sequence>

</ xsd: conpl exType>
</ xsd: el enent >

<xsd: conpl exType nanme="t Dns" >
<xsd: sequence>

<xsd: el ement nane="D" t ype="xsd: nonNegati vel nt eger"/ >
<xsd: el ement nanme="M t ype="xsd: nonNegati vel nt eger"/ >
<xsd: el ement name="S" t ype="di g35: t NonNegat i veDoubl e" m nCccur s="0"/>

</ xsd: sequence>
</ xsd: conpl exType>

GPS Latitude Reference: Thisfield specifies whether the GPS L atitude is North or South.

Table F-6: GPS L atitude Reference values
Value ‘ M eaning ‘

N North Latitude

S South Latitude

GPS Latitude: Thisfield contains the latitude of the GPS receiver.

D: The number of degrees of latitude.
M : The number of minutes of latitude.
S: The number of seconds of |atitude.

GPS Longitude Reference: Thisfield specifies whether the GPS Longitude is East or West.

Table F-7: GPS Longitude Reference values

Value M eaning

E East Longitude
" West Longitude

GPS Longitude: Thisfield contains the longitude of the GPS receiver.

D: The number of degrees of longitude.
M: The number of minutes of longitude.
S: The number of seconds of longitude.

GPS Altitude: Thisfield contains the altitude of the GPS receiver. The altitude reading is given in meters relative to sea
level (geoid).

GPS Time: Thisfield contains the time of the GPS |location was determined. Thisfield isin Greenwich Mean Time. Note
thisis not necessarily the camera capture time.

GPS Satellites: Thisfield containsinformation about the satellites used to determine the camera position. Thisfield may be
used to describe the number of satellites, their ID number, angle of elevation, azimuth, SNR and other information.
The format is not specified.

GPS Status: Thisfield contains information on the GPS receiver at time of image capture.

Table F-8: GPS Status values

Value M eaning

A Measurement isin progress
Vv Measurement is interrupted
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GPS Measure Mode: Thisfield contains information on the measurement mode used to determine the GPS location.

Table F-9: GPS Measure Mode values

Value M eaning

2 dimensional measurement
3 3 dimensional measurement
GPS DOP: Thisfield contains a value indicating the GPS DOP (data degree of precision). An HDOP (horizontal degree of

precision) value is written during a two-dimensional measurement, and a PDOP (3D degree of precision) valueis
written during a three-dimensional measurement.

GPS Speed Reference: Thisfield contains the units of measure for the GPS Speed field.

Table F-10: GPS Speed Reference unit values

Value M eaning

K|Iometers per hour
Knots

GPS Speed: Thisfield contains a value indicating the speed of the GPS receiver. The value units are defined by the GPS
Speed Reference.

GPS Track Reference: Thisfield contains the reference for the GPS Track field.

Table F-11: GPS Track Reference values

Value M eaning

True North
M Magnetic North

GPS Track: Thisfield contains the value in degreesindicating the direction of the GPS receiver movement. O indicates
North and 90 indicate East.

GPS I mage Direction Reference: Thisfield contains the reference for the GPS Image Direction field.

Table F-12: GPS Image Direction Reference values

Value M eaning

True North
M Magnetic North

GPSImage Direction: Thisfield contains the value in degrees indicating the direction the camerais facing at the time of
taking the picture. 0 indicates North and 90 indicate East.

GPS Map Datum: Thisfield specifiesthe geodetic survey data used by the GPS receiver. For example, if the survey datais
restricted to Japan, the value of thistag is“TOKYO” or “WSG-84".

GPS Destination Latitude Reference: Thisfield specifies whether the GPS Destination L atitude is North or South.

Table F-13: GPS Destination L atitude Reference val ues

N North Latitude
S South Latitude

GPS Destination Latitude: This field contains the destination latitude of the GPS receiver.

D: The number of degrees of latitude.
M: The number of minutes of latitude.

S: The number of seconds of |atitude.
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Table F-14: GPS Destination Longitude Reference values
Value

E

M eaning
East Longitude

W

West Longitude

D: The number of degrees of longitude.

M: The number of minutes of longitude.

S: The number of seconds of longitude.

GPS Destination Bearing Reference: Thisfield contains the reference for the GPS Destination Bearing field.

Table F-15: GPS Destination Bearing Reference values

Value

T

M eaning
True North

M

Magnetic North

GPS Destination Bearing: Thisfield contains the value in degreesindicating the direction of the destination from the GPS
receiver. O indicates North and 90 indicate East.

GPS Destination Distance Reference: Thisfield contains the units of measure for the GPS Destination Distance field.

Table F-16: GPS Destination Distance units

Value ‘ M eaning ‘
K Kilometers
N Nautical Miles

GPS Destination Distance: Thisfield containsavalue indicating the distance to the destination from the GPSreceiver. The
value units are defined by the GPS Destination Distance Reference.

F.2.16 Direction Type

The Direction type specifies a three-dimensional heading. While thistype is primarily used to specify the direction a camerais
facing, it could also be used to specify information about an object in a scientific photograph for example. When cal culating the
direction the camerais facing, first the yaw is applied, then the pitch, then theroll.

Thefieldsin this section have been taken from [25]. This field may contain the sub-fields listed below.

Schema Definition:

<xsd: conpl exType nanme="t Di rection">

<xsd: sequence>

<xsd: el ement nane="YAW type="di g35: t Degr ee" m nCccur s="0"/ >
<xsd: el enent nane="P| TCH' t ype="di g35: t Hal f Degr ee” m nCccurs="0"/>
<xsd: el ement nane="ROLL" type="di g35: t Degr ee" m nCccur s="0"/ >

<xsd: el ement

ref ="di g35: COMVENT"

m nCccur s="0"/ >

</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:|ang"/>
</ xsd: conpl exType>

Yaw: Thisfieldisthedirection the capture deviceisfacing. Thefield is measured in degrees. North is 0, East is 90, South
is180 and West is-90.

Pitch: Thisfield isameasure of the elevation angle of the capture device. Thisfield isaDoubl e value between —-90 and
+90, also measured in degrees. 0 facing horizontal. 90 is facing vertically straight upwards, and —90 vertically
downwards.

97

Version 1.1IWD © 2000-2001 Digital Imaging Group, Inc.



Annex F: Fundamental Metadata Typesand Fields DIG35 Specification 2001-04-16

Roll: Thisfield isameasure of the rotation angle of the capture device. Thisfield isaDoubl e value between —180 and
180, also measured in degrees. 0 facing horizontal. 90 where the device is rotated clockwise and the left of the
deviceisfacing upwards, and —90 where the device is rotated anti-clockwise. 180 is upside down.

Comment: Thisfield specifies user- and/or application-defined information beyond the scope of other propertiesin the
direction field. See section F.4.1 for the format of thisfield. Example: "Upwards', "To the left"

F.2.17 Position Type

The Position Type specifies the position of an object, within an image. The Position Type can be one of the following:
* Anx,y single point.

e Arectangular area (specified asan x, y, wi dt h and hei ght)

e Asetof splinesthat represent an area of the image.

¢ Afree-text comment field
Theimage is described in a Cartesian system, with the X-axis horizontal and pointing to the right, the Y -axis vertical and
pointing downward, and the origin at the upper left corner. The scaleis such that the height of theimageisnormalizedto 1.0. To

keep the scale of the X-axisand the Y -axis the same, theimage width (R) isits aspect ratio (width/height). Thus, asquare part of
any image has equal width and height in this coordinate system. (See Figure F-2)

(0,0) 7 RO~

(RD

Figure F-2: Coordinate system

Note that thisinformation may become uselessif the imageis cropped or manipulated. See L ocation for the difference between
the Position and Location types.

Thisfield may contain the sub-fields listed below.

Scherma Definition:

<xsd: conpl exType nanme="t Position">
<xsd: sequence>

<xsd: choi ce m nCccur s="0">
<xsd: el enent nane="PO NT" type="di g385:tPoint"/>
<xsd: el ement nanme=" RECT" type="di g35:t Rect"/>
<xsd: sequence>
<xsd: el ement name=" RECT" type="di g35:t Rect"/>

<xsd: el enent nane="REG ON' type="di g35: t Regi on"/ >
</ xsd: sequence>
</ xsd: choi ce>
<xsd: el ement ref="di g35: COMVENT" m nCccur s="0"/ >
</ xsd: sequence>

<xsd:attribute ref="di g35: TI MESTAMP"/ >
</ xsd: conpl exType>
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Single Point: Thisfield specifies asingle point in the coordinate system defined in Figure F-2. See section F.2.17.1 for
details.

Rectangular Region: Thisfield specifies arectangular region in the coordinate system defined in Figure F-2. See section
F.2.17.2 for details.

Arbitrary Region: Thisfield specifies arbitrary region. It contains a start point and one or more splines in the coordinate
system defined in Figure F-2. See section F.2.17.3 for details.

Comment: Thisfield specifies the position of an object less accurately than one of the above methods. For example, this
field may contain “Bottom left-hand corner” or “Second from the left in the top row”. See section F.4.1 for the
format of thisfield.

F.2.17.1 Point Type

This section specifies detail s about a single point on an image. Thisfield is used to describe a single point in the coordinate
system defined in Figure F-2. Thisfield shall contain the sub-fields listed below.

Schema Definition

<xsd: conpl exType nanme="t Poi nt">
<xsd: sequence>
<xsd: el ement nanme="X" t ype="di g35: t NonNegat i veDoubl e"/ >
<xsd: el ement name="Y" t ype="di g35: t NonNegat i veDoubl e"/ >
</ xsd: sequence>
</ xsd: conpl exType>

X: Thisfield specifiesthe X coordinate of the point.
Y: Thisfield specifiesthe Y coordinate of the point.

Exanpl e

<PO NT>
<X>0. 2</ X>
<Y>0. 5</ Y>
</ PO NT>

F.2.17.2 Rectangle Type

This section specifies details about a rectangular region on an image. Thisfield is used to describe a rectangular region in the
coordinate system defined in Figure F-2. See section F.2.17.1 for the format of thisfield. Additionally, this field shall contain
the sub-fields listed below.

Schema Definition

<xsd: conpl exType nane="t Rect" >
<xsd: conpl exCont ent >
<xsd: ext ensi on base="di g35:t Poi nt">
<xsd: sequence>
<xsd: el ement nanme="W DTH" t ype="di g35: t NonNegat i veDoubl e"/ >
<xsd: el ement nanme="HEl GHT" t ype="di g35: t NonNegat i veDoubl e"/ >
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

X: The left of the rectangle.

Y: The top of the rectangle.

Width: The width of the rectangle (to the right of x).
Height: The height of the rectangle (below y).

‘ Exanpl e:
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<RECT>
<X>0. 2</ X>
<Y>0. 2</ Y>
<W DTH>0. 1</ W DTH>
<HEI GHT>0. 4</ HElI GHT>
</ RECT>

F.2.17.3 Region Type
This section specifies detail sabout an arbitrary region on animage. Thisfield consists of astart point and one or more segments.
Each segment may be either a straight line (specified using a point), or aspline.

Where an arbitrary region is specified, a Rectangular Region must also be specified (which isthe bounding box of the Arbitrary
Region). A standard DIG35-compliant metadata reader or editor has the option of not using the Arbitrary Region, even if the
Rectangular Region is used.

Thisfield shall contain the sub-fields listed bel ow.

Schema Definition

<xsd: conpl exType name="t Regi on">
<xsd: sequence>

<xsd: el ement nanme="PO NT" type="di g35: t Poi nt"/>
<xsd: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xsd: el ement nane="PO NT" type="di g35: t Poi nt"/>

<xsd: el enent ref="SPLI NE"/>
</ xsd: choi ce>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el enent nane="SPLI NE" >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement name="X1" type="di g35: t NonNegat i veDoubl e"/>
<xsd: el emrent name="Y1" t ype="di g35: t NonNegat i veDoubl e"/ >
<xsd: el ement name="X2" t ype="di g35: t NonNegat i veDoubl e"/ >
<xsd: el emrent name="Y2" t ype="di g35: t NonNegat i veDoubl e"/ >
<xsd: el enent nane="X" type="di g35: t NonNegat i veDoubl e"/ >
<xsd: el ement nane="Y" type="di g35: t NonNegat i veDoubl e"/ >

</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

Start Point: Thisisthe starting point of the spline in the coordinate system defined in Figure F-2. See F.2.17.1 for the
format of thisfield.

Point: Thisfield specifiesaline starting at the end of the previous spline and ending at the new point. See F.2.17.1 for the
format of thisfield.

Spline: Thisfield specifies defines a bezier curve starting at the end of the previous spline, and ending at the new end point
(%, y), with x1, y1 and x2, y2 being the first and second control points of the spline respectively.

Exanpl e

<l--
- Acircle spline exanple
-->
<REQ O\>
<l--
- Starting point. Far left of the circle
-->
<PO NT>
<X>0</ X>
<Y>0. 5</ Y>
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<l--

</ PO NT>

- Curve to the top of the circle

-->

<SPLI NE>

<X1>0</ X1>
<Y1>0. 2239</ Y1>
<X2>0. 2239</ X2>
<Y2>0</ Y2>
<X>0. 5</ X>
<Y>0</ Y>

</ SPLI NE>

<l--
- Curve to the far

-->

<SPLI NE>

<X1>0. 7761</ X1>
<Y1>0</ Y1>
<X2>1</ X2>
<Y2>0. 2239</ Y2>
<X>1</ X>
<Y>0. 5</ Y>

right of the circle

</ SPLI NE>

<l--

-->
<SPLI NE>

- Curve to the

bottom of the circle.

<X1>1</ X1>
<Y1>0. 7761</ Y1>
<X2>0. 7761</ X2>
<Y2>1</ Y2>
<X>0. 5</ X>
<Y>1</ Y>

</ SPLI NE>

<l--

-->
<SPLI NE>

- Curve to the

far left of the circle.

<X1>0. 2239</ X>
<Y1>1</Y1>
<X2>0</ X2>
<Y2>0. 7761</ Y2>
<X>0</ X>
<Y>0. 5</ Y>

</ SPLI NE>

</ REG ON>

F.2.18 Product Details Type

This section specifies detail s about a product (hardware or software). By combining the sub-fields of the product details, a
unique value shall be created.

Thisfield may contain the sub-fields listed below.

Schema Definition

<xsd: conpl exType nanme="t Product Detai | s">

<xsd: sequence>
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<xsd: el ement nanme="MANUFACTURER"' type="di g35:tOrgani zati on" m nCccurs="0"/>

<xsd: el ement nanme="MODEL" type="xsd: string" m nCccurs="0"/>
<xsd: el ement nanme="SERI AL" type="xsd: stri ng" m nCccurs="0"/>
<xsd: el ement nanme="VERSI ON' type="xsd: string" m nCccurs="0"/>

</ xsd: sequence>

<xsd:attribute ref="di g35: TI| MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>

Manufacturer Name: Thisfield specifiesthe name of the manufacturer or vendor of aproduct. It isrecommended to set the

manufacturer name shown on the device. See section F.2.14 for the format of thisfield.
Model Name: Thisfield specifies the model name or number of a product.
Serial Number: This field specifies the serial number of a product.

Version Number: Thisfield specifies the version number of a product.

Exanpl e: Canera product details

<MANUFACTURER>
<ORG_NAME>Acne</ ORG_NAME>

</ MANUFACTURER>

<MODEL>Mbdel 1000</ MODEL>

<SERI AL>2941554</ SERI AL>

F.3 Defined Attributes

F.3.1 Languaqge Attribute

Thefield is formatted according to RFC 3066 [7]. When ametadata field has a Language Attribute, it specifies the language in

which the metadata is stored. English (e.g. “en”) is assumed where the language is not specified.

Where afield specifies a Language Attribute, and also sub-fields, the language of the sub-fields is the same as the enclosing

field unless the Language attribute is specified separately within the sub-field.

Schema Definition:

<xsd:i nport nanmespace=http://ww. w3. or g/ XM/ 1998/ nanespace

schemalLocati on="http://ww. w3. or g/ 2001/ xm . xsd" >

Exanpl e:

<COMMENT xm : | ang="fr">
Bon appel !
</ COMVENT>

F.3.2 Timestamp Attribute

When ametadatafield contains a Timestamp Attribute, it specifiesthe time that the metadata was generated. See Section 5.6 for

details of the use of this attribute.

Where afield specifies a Timestamp Attribute, and also sub-fields, the Timestamp of the sub-fieldsis the same as the enclosing

field unless the Timestamp Attribute is specified separately within the sub-field.
Thisfield contains a string that is 1SO 8601 [14] compliant.

Schema Definition:

<xsd:attribute nane="TI MESTAMP" type="xsd: dateTi ne"/>
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Exanpl es:

1968-08-19T18: 30
1968- 08- 19T06: 30
1968-08-19T18: 30: 10+10: 00
1968-08-19T18: 30: 10. 52
1968- 08-19+10: 00

1968- 08

F.4 Defined Elements

F.4.1 Comment

The Comment field is used to specify extrainformation to the containing field that cannot be described otherwise within the
defined metadata. It is recommended that the Comment field be used as alast resort and only when the other metadata fields are
not suitable to store a specific piece of metadata.

The content of thisfield isintended to store human readable data. Storing non-human readable data can be performed using

other metadata extension methods.
Thisfield may contain the sub-field listed bel

Schema Definition

<xsd: el enent nanme=" COMMENT" >
<xsd: conpl exType>
<xsd: si npl eCont ent >

Oow.

<xsd: ext ensi on base="di g35:tLangString">

<xsd:attribute ref="di g35: TI MESTAMP"/ >

</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >
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Annex G: DIG35 XML
Document Definition

G.1 Overview

This Annex defines the DIG35 XML document construct and groups the metadata definitions and terms used in Annex A
through F. The top-level field that groups all metadata shall be defined as the METADATA element.

A DIG35 XML document that contains a METADATA element asthe root field is defined as a DIG35 metadata document. A
DIG35 metadata document may either be an independent XML document, which may contain other XML fragments with more
than one XML namespace, or be afragment itself and thus would be a sub-tree of a parent XML document. The former typeis
called a stand-alone DIG35 metadata document where the root element starts with the METADATA element. The latter typeis
called a fragmented DIG35 metadata document. In both cases, it is expected that DI G35 metadata el ements and other XML
elements can be distinguished by each XML namespace.

Where DIG35 metadataiis stored in afragmented DIG35 metadata document, the root of the DIG35 metadata must be
VETADATA element as defined below.

G.2 Structure

A DIG35 XML document is designed to describe metadata for either a single image or a collection of images. Single image
metadata would contain, for example, the camera capture information (e.g. date, time, shutter speed, etc.) or adescription of the
objects (e.g. people and things) for that image.

Metadata for a collection of images would be information that ties the images together, as a group, such that the collection itself
comprises a semantic meaning. Such metadata would be, for example, a group of images taken at an event (e.g. awedding or a
birthday party). This could be analogous to the selection criteria of an image database search. Note that each image within a
collection may also contain individual metadata and can be recorded in the same metadata document as the image collection
metadata. The individual metadata would be stored as a sub-tree of the image collection metadata document.

Therefore, as can be inferred by these examples, the top-level element (i.e. the METADATA element) may also be nested.
Metadata for collections may contain multiple metadata relative to a single image or even other metadata for a different
collection of images and thereby constructing atree structure. However, metadata for a single image may not contain other
image metadata and is then considered as a leaf node.

The METADATA element allows each metadata block to be grouped as asingle XML document. While the METADATA element
is considered the root element for a DIG35 metadata document, sub-fields may be stored in separate XML documents and
independently be associated with an image.

G.3 File Format

NOTE: DIG35 welcomes comments on this section.

The MIME type:

e text/imf+xml

isused to definea DIG35 XML document. The document must contain well formed XML, and XML that isvalid in respect to
the DIG35 DTD as defined in Annex 1:DIG35 XML DTD.

The file must contain the following DOCTY PE declaration:

<! DOCTYPE METADATA PUBLIC "-//DI G /DTD DI G35 1.1//EN'
"http://ww.digitalimging.org/dig35/1.1/xm /di g35.dtd">
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A DIG35 XML document may contain extended data. This extended data must be in a separate namespace to the DIG35 data.
The document must be valid with respect to the DIG35 DTD once al non-DIG35 datais removed from the file.

The common file extension used to distinguish DIG35 filesis:

. imf

G.4 Definition

Thisfield is used to describe either a single image, or a collection of images. Note also that thisfield is used to store previous
versions of metadata (and history) within a History field.

Thisfield may contain the sub-fields listed below.

Schema Definition

<xsd: el ement nanme="METADATA" >

<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent ref="
<xsd: el enent ref="
<xsd: el enent ref="
<xsd: el enent ref="
<xsd: el enent ref="
<xsd: el enent ref="
</ xsd: sequence>

<xsd:attribute nane=

di g35: BASI C | MAGE_PARAM'

di g35: | MAGE_CREATI O\

di g35: CONTENT DESCRI PTI ON'

di g35: H STORY"
di g35: | PR'
NETADATA"

" TYPE"

<xsd: si npl eType base="xsd:string">
<xsd: enunerati on val ue="Si ngl e"/>
<xsd: enuneration val ue="Col | ecti on"/>

</ xsd: si npl eType>
</ xsd: attri but e>

<xsd:attribute ref="
<xsd:attribute ref="

</ xsd: conpl exType>
</ xsd: el enent >

Basic | mage Parameters: Described in Annex A: of this document.
Creation Information: Described in Annex B: of this document.

Content Description: Described in Annex C: of this document.

di g35: TI MESTAMP" / >
xm : 1 ang"

History: Described in Annex D: of this document.

m nCccurs="0"/>
m nCccurs="0"/>
m nCccurs="0"/>
m nCccurs="0"/>

nAn

use="opti onal "

use="opti onal "

Intellectual Property Rights: Described in Annex E: of this document.

Sub-M etadata: The Metadata field may contain one or more optional Sub-Metadata fields. In addition, a Sub-Metadata
field may in turn contain Sub-Metadata. Where there is nested metadata describing a hierarchy of images, then any

metadata described at the top levels appliesto all nested fields.

maxQccur s=" unbounded"/ >

def aul t =" Si ngl e" >

defaul t="en"/>

M etadata Type: Thisfield specifies the type of metadata the Metadata field is describing. Valid values are listed in Table

G-1.

Value

Singl e

Table G-1: Metadata Type values

M eaning
The Metadatafield describes asingleimage. Single type metadata shall not include
a sub-metadata field. Thisis the default value.

Col | ection

The Metadata field describes a collection of images. At least one sub-metadata
field that is a single type metadata shall exist. Collection type metadata may be
nested as one or more sub-metadata fields.

Verson 1.1WD

© 2000-2001 Digital Imaging Group, Inc.

105



Annex G:DIG35 XML Document Definition DIG35 Specification 2001-04-16

G.5 Examples

G.5.1 Stand-alone DIG35 Metadata Document

The following example shows a 'stand-alone DIG35 metadata document' for a single image.

<?xm version="1.0"?>
<! DOCTYPE METADATA PUBLIC "-//DI G /DTD DI&5 1.1//EN
"http://ww.digitalimging.org/dig35/1.1/xm/dig35.dtd">

<METADATA TYPE="Si ngl e" xm ns="http://ww. di gi tal i magi ng. org/di g35/1. 1/ xm ">
<l--
- The DI G35 XML docunent; each DI G35 el ement with no nanespace prefix
-->
</ METADATA>

The next example shows metadata for a collection of images with two images having its own metadata as well.

<?xm version="1.0"?>
<! DOCTYPE METADATA PUBLIC "-//DIG/DTD DIG5 1.1//EN'
" http://wwdigitalimging.org/dig35/1.1/xm/dig35.dtd">

<METADATA TYPE="Col | ection">
<| MAGE_CREATI ON>
<l--
- Metadata on how all inages were created
-->
</ | MAGE_CREATI ON>
<CONTENT_DESCRI PTI ON>
<l —
- Metadata on the content of all the inmages. For exanple, the event nane
- (e.g. Joe and Mary's weddi ng)
-->
</ CONTENT_DESCRI PTI ON\>

<l--
- Metadata for individual images
- Metadata for joe.jpg
-->
<METADATA TYPE="Si ngl e" >
<BASI C_| MAGE_PARAM>
<BASI C_| MAGE_| NFO>
<FI LE_FORMAT>
<FI LE_NAME>j oe. j pg</ FI LE_NAME>
</ FI LE_FORVMAT>
</ BASI C_| MAGE_| NFO>
</ BASI C_| MAGE_PARAM>
<l--
- O her netadata on joe.jpg.
-->
</ METADATA>

<l--
- Metadata for nary.jpg
-->
<METADATA TYPE="Si ngl e" >
<BASI C_| NAGE_PARAM>
<BASI C_| MAGE_| NFO>
<FI LE_FORMAT>
<FI LE_NAVE>mary. j pg</ Fl LE_NAVE>
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</ FI LE_FORVAT>
</ BASI C_| MAGE_| NFO>
</ BASI C_| MAGE_PARAM>
<l--
- Oher netadata on mary.jpg "Mary with college friends"
-->
</ METADATA>
<l--
- Metadata for other inmges
-->
</ METADATA>

G.5.2 Fragmented DIG35 Metadata Document

A fragmented DIG35 metadata document may be embedded within other XML documents. The following is an example that
shows a DIG35 metadata document within a SV G document. Note that the root element for DIG35 metadatais METADATA.

<?xm version="1.0" standal one="yes"?>

<svg xm ns="http://ww. w3. or g/ 2000/ svg" >
<met adat a>

</ di g35: METADATA>
<net adat a>
</ svg>

<di g35: METADATA xml ns: di g35="http://ww. di gi tal i magi ng. org/ di g35/1. 1/ xm ">
<l-- The DI G35 XM section, each DI G35 el enent with nanespace prefix -->
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Annex H: DIG35 XML Schema

NOTE: The XML Schema Working Group (WG) within W3C has recently promoted the XML Schema specification
to Proposed Recommendation level, it is not yet a W3C Recommendation. For this reason, this Annex should be
considered informative. The DIG35 Schema as presented follows the current guidelines for XML Schema but may not
work correctly with all XML Schema tools available currently or in the future.

The schema specified here conformsto XML Schema Proposed Recommendation dated March 30, 2001. It has been
validated by the XSV service provided by W3C (http://www.w3.0rg/2001/03/webdata/xsv). It is, however, subject to
change as the W3C completes their work on the XML Schema specification. Refer to the website
http://ww. digitalinmagi ng. org for the latest information on the DIG35 XML schema.

<?xm version="1.0" encodi ng="utf-8"?>
<! DOCTYPE xsd: schema PUBLIC "-//WBC// DTD XM_.Schema 200102//EN"' "http://wwv w3. or g/ 2001/ XM_Schema. dt d" [
<IENTITY %p 'xsd:'>
<IENTITY %s ':xsd >
1>
<xsd: schema xm ns: xsd="http://ww. w3. or g/ 2001/ XM_.Schema"
xm ns="http://ww. di gitalinmagi ng.org/dig35/1.1/xm"
xm ns: di g35="http://wwv. di gi talinmging.org/di g35/1.1/xm"
t ar get Nanespace="http://wwv. di gi tal i magi ng. org/di g35/ 1. 1/ xm "
el enent For nDef aul t =" qual i fi ed">

<I-- Inmport the xm:lang attribute definition defined by WBC -->
<xsd:inport namespace="http://ww. w3. or g/ XM_/ 1998/ nanespace”
schemaLocati on="http://ww. w3. or g/ 2000/ 10/ xm . xsd" >
<xsd: annot ati on>
<xsd: docunentati on>l nport to get access to xm:|ang</xsd: docunentati on>
</ xsd: annot ati on>
</ xsd: i nmport >

<xsd: annot ati on>
<xsd: docunent at i on>
This is the XM Scherma for DI G35 Metadata Version 1.1-beta (20010416).
The specification for DIG5 that corresponds to this XM. Schema
can be found on the Digital |Imaging Goup website (http://ww.digitalinmging.org).

NOTE: This is a working draft version and may be updated, replaced
or obsoleted prior to its final publication.

Copyright (c) 2000-2001 Digital Imaging Goup, Al R ghts Reserved
</ xsd: docunent ati on>
</ xsd: annot ati on>

<xsd: el ement nane=" METADATA" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section Annex G DI G5 XM. Docunent Definition
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="di g35: BASI C_| MAGE_PARAM' m nCccurs="0"/>
<xsd: el ement ref="di g35: | MAGE_CREATI ON' mi nCccurs="0"/>
<xsd: el enent ref="di g35: CONTENT_DESCRI PTI ON' m nCccurs="0"/>
<xsd: el ement ref="di g35: H STORY" m nCccurs="0"/>
<xsd: el ement ref="di g35:1PR'" m nCccurs="0"/>
<xsd: el ement ref="di g35: METADATA" m nQccurs="0" maxQccurs="unbounded"/ >
</ xsd: sequence>
<xsd:attribute name="TYPE' use="optional" default="Single">
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
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<xsd: enuneration val ue="Single"/>
<xsd: enunerati on val ue="Col | ecti on"/>
</xsd:restriction>
</ xsd: si nmpl eType>

</ xsd:attribute>

<xsd:attribute ref="di g35: TI MESTAMP"/ >

<xsd:attribute ref="xnl:lang" use="optional" default="en"/>

</ xsd: conpl exType>
</ xsd: el enent >

<xsd: annot at i on>

DIG35 Specification 2001-04-16

<xsd: docunentati on> Annex F: Fundanental Metadata Types and Fiel ds </xsd: docunentati on>

</ xsd: annot ati on>

<xsd: si npl eType name="t NonNegat i veDoubl e" >
<xsd: annot ati on>
<xsd: docunent at i on>
See section F.2.1 Non-negative Double Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd:restriction base="xsd: doubl e">
<xsd: m nl ncl usi ve val ue="0"/>
</xsd:restriction>
</ xsd: si nmpl eType>

<xsd: si mpl eType name="t Rati onal ">
<xsd: annot ati on>
<xsd: docunent at i on>
See section F.2.2 Rational Type
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd:restriction base="xsd:string">
<xsd: pattern value="(\-|\+)?[0-9]+/[0-9] +"/>
</xsd:restriction>
</ xsd: si npl eType>

<xsd: conmpl exType nanme="t LangString">
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.3 String Including Language Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd:string">
<xsd:attribute ref="xm:lang"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

<xsd: si npl eType nane="t Degree" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.4 Degree Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd:restriction base="xsd: doubl e">
<xsd: m nExcl usi ve val ue="-180"/>
<xsd: max| ncl usi ve val ue="180"/>
</xsd:restriction>
</ xsd: si nmpl eType>

<xsd: si npl eType nane="t Hal f Degr ee" >

<xsd: annot ati on>

<xsd: docunent ati on>
See section F.2.5 Half Degree Type

</ xsd: docunent ati on>

</ xsd: annot ati on>

<xsd:restriction base="xsd: doubl e">
<xsd: m nExcl usi ve val ue="-90"/>
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<xsd: maxl ncl usi ve val ue="90"/>
</ xsd:restriction>
</ xsd: si nmpl eType>

<xsd: conpl exType nane="t Doubl eSi ze" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.6 Double Size Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: sequence>
<xsd: el ement nane="W DTH" type="di g35:t NonNegati veDoubl e"/ >
<xsd: el ement nane="HEl GHT" type="di g35:t NonNegati veDoubl e"/ >
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: conmpl exType nanme="t|nt Si ze" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.7 |Integer Size Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: sequence>
<xsd: el enent nane="W DTH' type="xsd: positivel nteger"/>
<xsd: el ement nane="HElI GHT" type="xsd: positivelnteger"/>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: conmpl exType nane="t Dat eTi ne" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.8 DateTime Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: sequence>
<xsd: choi ce m nCccurs="0">
<xsd: el ement nane="EXACT" type="xsd: dateTi ne"/>
<xsd: el ement nane="DATE" type="xsd: date"/>
<xsd: sequence>
<xsd: el ement nane="MONTH' type="di g35:tRecurringhnth" m nQccurs="0"/>
<xsd: el ement nane="YEAR' type="xsd: gYear" m nQccurs="0"/>
<xsd: el ement nanme="CENTURY" type="xsd:century" m nCccurs="0"/>
</ xsd: sequence>
</ xsd: choi ce>
<xsd: el ement nanme="WEEK_DAY" type="di g35:tLangString" m nQccurs="0"/>
<xsd: el enent nane="SEASON' type="di g35:tLangString" m nCccurs="0"/>
<xsd: el enent ref="di g35: COWENT" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
<xsd: si npl eType name="t Century">
<xsd: annot ati on>
<xsd: docunent ati on>
A type that contains a century; see section F.2.8 for details
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd:restriction base="xsd:integer">
<xsd: pattern val ue="["0]"/>
</ xsd:restriction>
</ xsd: si nmpl eType>
<xsd: si mpl eType nanme="t Recurri nghbnt h">
<xsd: annot ati on>
<xsd: docunent ati on>
A type that contains a nonth of the year; see section F.2.8 for details
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd:restriction base="xsd: positivelnteger">
<xsd: m nl ncl usi ve val ue="1"/>
<xsd: maxl ncl usi ve val ue="12"/>
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</xsd:restriction>
</ xsd: si nmpl eType>

<xsd: conmpl exType nane="t Addr ess" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.9 Address Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: sequence>
<xsd: el ement nane="ADDR_NAME" type="di g35:tLangString" m nQccurs="0"/>
<xsd: el enent ref="di g35: ADDR_COW" ni nCccurs="0" nmaxQccur s="unbounded"/ >
<xsd: choi ce m nCccurs="0">
<xsd: el ement nane="Z|I PCODE" type="xsd:string"/>
<xsd: el enent nane="POSTCODE" type="xsd:string"/>
</ xsd: choi ce>
<xsd: el ement nane="COUNTRY" type="dig35:tLangString" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute name="TYPE"' type="xsd:string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:1ang"/>
</ xsd: conpl exType>
<xsd: el ement nane="ADDR_COW" >
<xsd: annot ati on>
<xsd: docunent ati on>
A nane conponent of an address; not intended for public use
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="di g35:tLangString">
<xsd:attribute name="TYPE"' type="xsd:string"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: conmpl exType nane="t Phone" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.10 Phone Nunber Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: sequence>
<xsd: el ement nanme="COUNTRY_CODE" type="xsd:string" m nQccurs="0"/>
<xsd: el ement nane="AREA" type="xsd:string" m nQccurs="0"/>
<xsd: el enent nane="LOCAL" type="xsd:string" m nCccurs="0"/>
<xsd: el ement nanme="EXTENSI ON' type="xsd:string" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute name="TYPE"' type="xsd:string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
</ xsd: conpl exType>

<xsd: conpl exType nanme="t Emai | ">
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.11 Email Address Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="di g35:tLangString">
<xsd:attribute name="TYPE"' type="xsd:string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

<xsd: conmpl exType nanme="t Web" >

<xsd: annot ati on>
<xsd: docunent ati on>
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See section F.2.12 Wb Address Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="di g35:tLangString">
<xsd: attribute name="TYPE" type="xsd:string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

<xsd: conpl exType name="t Person">
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.13 Person Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: sequence>
<xsd: el ement nane="NAME_TI TLE" type="di g35:tLangString" m nQccurs="0"/>
<xsd: el ement ref="di g35: PERSON_NAME" mi nCccurs="0" maxCccur s="unbounded"/ >
<xsd: el enent nane="N CKNAME" type="di g35:tLangString" m nCccurs="0" nmaxQccur s="unbounded"/ >
<xsd: el ement nane="JOB_TI TLE" type="di g35:tLangString" m nQccurs="0"/>
<xsd: choi ce m nCccurs="0">
<xsd: el enent nane="PERSON_ORG' type="di g35:t O gani zati on"/>
<xsd: el ement name="ORG REF" type="xsd:string"/>
</ xsd: choi ce>
<xsd: el enent nane="ADDRESS" type="di g35:tAddress" m nCccurs="0" maxCccurs="unbounded"/>
<xsd: el ement nane="PHONE" type="di g35:tPhone" m nCccurs="0" maxCccurs="unbounded"/>
<xsd: el ement nane="EMAI L" type="di g35:tEmail" m nCccurs="0" maxCccurs="unbounded"/>
<xsd: el enent nane="WEB" type="di g35:tWeb" m nCccurs="0" nmaxQccur s="unbounded"/ >
<xsd: el ement nane="BlI RTH_DATE" type="xsd: date" m nCccurs="0"/>
<xsd: el enent nane="ACGE" type="xsd: duration" m nCccurs="0"/>
<xsd: el enent ref="di g35: COWENT" mi nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute name="ID"' type="xsd:string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:1ang"/>
</ xsd: conpl exType>
<xsd: el ement nane="PERSON_NAME" >
<xsd: annot ati on>
<xsd: docunent ati on>
Defined in F.2.13 Person Type to specify a person's nane
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="di g35: NAME_COVP" naxCccur s="unbounded"/ >
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement nanme="NAME_COWP" >
<xsd: annot ati on>
<xsd: docunent ati on>
A nanme conponent of person's nanme; not intended for public use
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: string">
<xsd:attribute name="TYPE' use="optional" default="G ven">
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="Prefix"/>
<xsd: enuner ati on val ue="G ven"/ >
<xsd: enuneration val ue="Fani |l y"/>
<xsd: enunerati on val ue="Suffix"/>
<xsd: enuner ati on val ue="Mai den"/ >
</xsd:restriction>
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</ xsd: si nmpl eType>
</ xsd: attribute>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: conpl exType nane="t Or gani zati on">

<xsd: annot ati on>

<xsd: docunent ati on>
See section F.2.14 (Oganization Type

</ xsd: docunent ati on>

</ xsd: annot ati on>

<xsd: sequence>
<xsd: el enent nane="ORG _NAME" type="di g35:tLangString" m nQccurs="0"/>
<xsd: el ement nane=" ADDRESS" type="di g35:tAddress" m nCccurs="0" maxCccur s="unbounded"/ >
<xsd: el ement nane="PHONE" type="di g35:tPhone" m nCccurs="0" maxCccurs="unbounded"/>
<xsd: el ement nane="EMAI L" type="di g35:tEmail" mi nCccurs="0" maxCccurs="unbounded"/>
<xsd: el ement nane="WEB" type="di g35:tWeb" m nCccurs="0" nmaxQccur s="unbounded"/ >
<xsd: el ement nane="LOGO FI LE" type="xsd: anyURl" m nQccurs="0"/>
<xsd: el enent nane="LOGO _FORVAT" type="xsd:string" m nCccurs="0"/>
<xsd: el ement nane="M ME_TYPE" type="xsd:string" m nQccurs="0"/>
<xsd: el enent ref="di g35: COWENT" m nCccurs="0"/>

</ xsd: sequence>

<xsd:attribute name="ID"' type="xsd:string"/>

<xsd:attribute ref="di g35: TI MESTAMP"/ >

<xsd:attribute ref="xnl:1ang"/>

</ xsd: conpl exType>

<xsd: conpl exType nanme="t Locati on">
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.15 Location Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: sequence>
<xsd: el enent ref="di g35: COORD_LOC" m nCccurs="0"/>
<xsd: el enent nane="ADDRESS" type="di g35:tAddress" m nCccurs="0"/>
<xsd: el ement ref="di g35: GPS" m nCccurs="0"/>
<xsd: el enent ref="di g35: COWENT" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>

<xsd: el ement nanme="COORD_LCC" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.15.1 Coordinate Location
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="LONG TUDE" type="di g35:tDegree" m nCccurs="0"/>
<xsd: el enent nane="LATI TUDE" type="di g35:tHal f Degree" m nQccurs="0"/>
<xsd: el ement nane="ALTI TUDE" type="xsd: doubl e" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el enent nane="GPS">
<xsd: annot ati on>

<xsd: docunent ati on>

See section F.2.15.2 Raw GPS Infornation

</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement name="GPS_LAT_REF" mi nCccurs="0">
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<xsd: si nmpl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="N'/>
<xsd: enuneration val ue="S"/>
</xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el ement >
<xsd: el ement nane="GPS_LATI TUDE" type="di g35:tDms" m nCccurs="0"/>
<xsd: el ement nane="GPS_LONG REF" mi nCccurs="0">
<xsd: si nmpl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="E"/>
<xsd: enuneration val ue="W/>
</xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el enent >
<xsd: el enent nane="GPS_LONG TUDE" type="dig35:tDns" m nCccurs="0"/>
<xsd: el enent nane="GPS_ALTI TUDE" type="di g35:tNonNegati veDoubl e" mi nCccurs="0"/>
<xsd: el ement nane="GPS_TI ME" type="xsd: dateTi me" m nQccurs="0"/>
<xsd: el ement nane="GPS_SATELLI TES" type="xsd:string" m nCccurs="0"/>
<xsd: el ement nane="GPS_STATUS" mi nCccurs="0">
<xsd: si mpl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="A"/>
<xsd: enuneration val ue="V'/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >
<xsd: el ement nane="GPS_MEASURE_MODE" mi nCccurs="0">
<xsd: si nmpl eType>
<xsd:restriction base="xsd: positivelnteger">
<xsd: m nExcl usi ve val ue="2"/>
<xsd: maxl ncl usi ve val ue="3"/>
</xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el enent >
<xsd: el ement nane="GPS_DOP" type="di g35:tNonNegati veDoubl e" m nCccurs="0"/>
<xsd: el enent nane="GPS_SPEED REF" mi nCccurs="0">
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="K"'/>
<xsd: enunerati on val ue="N'/>
</xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el enent >
<xsd: el ement nane="GPS_SPEED' type="di g35:t NonNegati veDoubl e" m nCccurs="0"/>
<xsd: el enent nane="GPS_TRACK_REF" mi nCccurs="0">
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration value="T"/>
<xsd: enunerati on val ue="M/>
</xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el enent >
<xsd: el ement nane="GPS_TRACK" type="di g35:t NonNegati veDoubl e" m nCccurs="0"/>
<xsd: el enent nane="GPS_| MAGE_DI R_REF" m nCccurs="0">
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="T"/>
<xsd: enunerati on val ue="M/>
</xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el enent >
<xsd: el ement nane="GPS_| MAGE_DI R' type="di g35:t NonNegati veDoubl e" m nCccurs="0"/>
<xsd: el enent nane="GPS_MAP_DATUM' type="xsd:string" m nCccurs="0"/>
<xsd: el ement nanme="GPS_DEST_LAT_REF" mi nCccurs="0">
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enunerati on val ue="N'/>
<xsd: enuneration val ue="S"/>
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</ xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el enent >
<xsd: el ement nane="GPS_DEST_LATI TUDE" type="di g35:tDns" m nCccurs="0"/>
<xsd: el enent nane="GPS_DEST_LONG REF" m nCccurs="0">
<xsd: si mpl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="E"/>
<xsd: enuneration val ue="W/>
</xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el enent >
<xsd: el ement nane="GPS_DEST_LONG TUDE" type="di g35:tDms" m nCccurs="0"/>
<xsd: el ement nane="GPS_DEST_BEARI NG_REF" m nCccurs="0">
<xsd: si mpl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration value="T"/>
<xsd: enuneration val ue="M'/>
</xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el enent >
<xsd: el ement nane="GPS_DEST_BEARI NG' type="di g35:t NonNegati veDoubl e" m nQccurs="0"/>
<xsd: el enent nane="GPS_DEST_DI STANCE_REF" m nCccurs="0">
<xsd: si nmpl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="K'/>
<xsd: enuneration val ue="N'/>
</xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el enent >
<xsd: el enent nane="GPS_DEST_DI STANCE" type="di g35:tNonNegati veDoubl e" m nCccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: conmpl exType nanme="t Dns" >
<xsd: annot ati on>
<xsd: docunent ati on>
A utility type defined for GPS only; not intended for public use
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: sequence>
<xsd: el ement nanme="D' type="xsd: nonNegati vel nteger"/>
<xsd: el ement name="M' type="xsd: nonNegati vel nteger"/>
<xsd: el enent nane="S" type="di g35:t NonNegati veDoubl e" m nQccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: conpl exType nane="tDirection">
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.16 Direction Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: sequence>
<xsd: el ement nane="YAW type="di g35:tDegree" m nCccurs="0"/>
<xsd: el enent nane="P|I TCH' type="di g35:tHal f Degree" m nCccurs="0"/>
<xsd: el ement name="ROLL" type="di g35:tDegree" m nCccurs="0"/>
<xsd: el enent ref="di g35: COWENT" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:1ang"/>
</ xsd: conpl exType>

<xsd: conmpl exType nanme="t Posi tion">
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.17 Position Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: sequence>
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<xsd: choi ce m nCccurs="0">
<xsd: el ement nane="PO NT" type="di g35:tPoint"/>
<xsd: el ement nane="RECT" type="di g35:tRect"/>
<xsd: sequence>
<xsd: el ement nane="RECT" type="di g35:tRect"/>
<xsd: el ement nane="REGQ ON' type="di g35:tRegion"/>
</ xsd: sequence>
</ xsd: choi ce>
<xsd: el enent ref="di g35: COWENT" mi nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:1ang"/>
</ xsd: conpl exType>

<xsd: conmpl exType nanme="t Poi nt">
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.17.1 Point Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: sequence>
<xsd: el ement nane="X" type="di g35:t NonNegat i veDoubl e"/ >
<xsd: el ement nane="Y" type="di g35:tNonNegati veDoubl e"/>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: conpl exType name="t Rect">
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.17.2 Rectangle Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="di g35:tPoint">
<xsd: sequence>
<xsd: el ement name="W DTH' type="di g35:t NonNegati veDoubl e"/ >
<xsd: el ement nane="HEl GHT" type="di g35:t NonNegati veDoubl e"/ >
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: conpl exType nanme="t Regi on">
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.17.3 Region Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: sequence>
<xsd: el ement nane="PO NT" type="di g35:tPoint"/>
<xsd: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xsd: el ement nane="PO NT" type="di g35:tPoint"/>
<xsd: el ement ref="di g35: SPLI NE"/ >
</ xsd: choi ce>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement nane="SPLI NE" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section F.2.17.3 Region Type
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="X1" type="di g35:tNonNegati veDoubl e"/ >
<xsd: el enent nane="Y1" type="di g35:tNonNegativeDoubl e"/>
<xsd: el enent nane="X2" type="di g35:t NonNegati veDoubl e"/ >
<xsd: el ement nanme="Y2" type="di g35:tNonNegati veDoubl e"/>
<xsd: el ement nane="X" type="di g35:t NonNegat i veDoubl e"/ >
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<xsd: el ement nane="Y" type="di g35:tNonNegati veDoubl e"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: conmpl exType name="t Product Det ai | s" >
<xsd: annot ati on>
<xsd: docunent at i on>
See section F.2.18 Product Details Type
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd: sequence>

<xsd: el ement nane="MANUFACTURER' type="di g35:tOrgani zation" m nCccurs="0"/>

<xsd: el ement nane="MODEL" type="xsd:string" m nCccurs="0"/>
<xsd: el ement nane="SERI AL" type="xsd:string" m nCccurs="0"/>
<xsd: el ement nane="VERSI ON' type="xsd:string" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>

<xsd:attribute name="TI MESTAMP" type="xsd: dateTi me">
<xsd: annot ati on>
<xsd: docunent at i on>
See section F. 3.2 Tinmestanp Attribute
</ xsd: docunent ati on>
</ xsd: annot ati on>
</ xsd: attribute>

<xsd: el ement nanme=" COMVENT" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section F. 4.1 Conmment
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="di g35:tLangString">
<xsd:attribute ref="di g35: TI MESTAMP"/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: annot ati on>

<xsd: docunent ati on>Annex A: Basic | nage Paraneter Mt adata</xsd: docunentation>

</ xsd: annot ati on>

<xsd: el ement nane="BASI| C_| MAGE_PARAM' >
<xsd: annot ati on>
<xsd: docunent ati on>
See section Annex A Basic |nage Paraneter Metadata
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent ref="di g35: BASI C_| MAGE_I NFO' mi nCccurs="0"/>
<xsd: el enent ref="di g35: PREF_PRESENTATI ON_PARAM' mi nCccurs="0"/>
<xsd: el ement ref="di g35: COLOR_| NFO' m nCccurs="0"/>
<xsd: el enent ref="di g35: COWPONENT_|I NFO' m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:1ang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nane="BASI C_| MAGE_| NFO' >

<xsd: annot ati on>
<xsd: docunent ati on>
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See section A 3.1 Basic Inmage Information
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent ref="di g35: FI LE_FORMAT" mi nCccurs="0"/>
<xsd: el ement ref="di g35: 1 MAGE_I D' m nCccurs="0"/>
<xsd: el ement ref="di g35: 1 MAGE_SI ZE" m nCccurs="0"/>
<xsd: el enent ref="di g35: COWPRESS|I ON* mi nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:1ang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nanme="F| LE_FORVAT" >

<xsd: annot ati on>

<xsd: docunent at i on>

See section A.3.1.1 File and Format

</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>

<xsd: sequence>

<xsd: el enent nane="F|I LE_NAME" type="xsd: anyURl " m nQccurs="0"/>

<xsd: el enent nane="FORMAT_TYPE" type="xsd:string" m nCccurs="0"/>

<xsd: el enent nane="M ME_TYPE" type="xsd:string" m nQccurs="0"/>
<xsd: el enent nane="VERSI ON' type="xsd:string" m nCccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement name="|MAGE | D' >
<xsd: annot ati on>
<xsd: docunent ati on>
See section A 3.1.2 |Image ldentifier
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="U D' type="xsd:string" m nQccurs="0"/>
<xsd: el enent nane="|D _TYPE" type="xsd:anyURI " m nCccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nane="| MAGE_SI ZE" type="di g35:tIntSize">
<xsd: annot ati on>
<xsd: docunent ati on>
See section A 3.1.3 |mage Size
</ xsd: docunent ati on>
</ xsd: annot ati on>
</ xsd: el enent >

<xsd: el ement nane="COWPRESSI ON' type="xsd:string">
<xsd: annot ati on>
<xsd: docunent ati on>
See section A 3.1.4 Conpression Method
</ xsd: docunent ati on>
</ xsd: annot ati on>
</ xsd: el enent >

<xsd: el enent nane="PREF_PRESENTATI ON_PARAM' type="di g35:t Doubl eSi ze" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section A 3.2 Preferred Presentation Paraneters
</ xsd: docunent ati on>
</ xsd: annot ati on>
</ xsd: el enent >

<xsd: el ement nanme="COLOR_| NFO' >
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<xsd: annot ati on>
<xsd: docunent ati on>
See section A 3.3 Color Information
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="di g35: COLORSPACE" naxCQccur s="unbounded"/ >
</ xsd: sequence>
<xsd: attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el enent nane=" COLORSPACE" >
<xsd: annot at i on>
<xsd: docunent ati on>
See section A 3.3.1 Col orspace
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="PROFI LE_NAME" type="di g35:tLangString" m nCccurs="0"/>
<xsd: el enent nane="PROFI LE_REF" type="xsd:anyURI " m nCccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane=" COVPONENT_| NFO' >
<xsd: annot ati on>
<xsd: docunent ati on>
See section A 3.4 Conponent |nformation
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="NUM COVPONENT" type="xsd: positivelnteger" m nQccurs="0"/>
<xsd: el enent nane="PREMJULTI PLI ED' type="xsd: bool ean" m nCccurs="0"/>
<xsd: el ement nane="COVPONENTS" type="xsd:string" m nQccurs="0"/>
<xsd: el ement nanme="COW_SI| ZE" type="xsd: positivelnteger" m nCQccurs="0" maxQccur s="unbounded"/ >
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:1ang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: annot ati on>
<xsd: docunentati on> Annex B: |nmage Creation Metadata </xsd: docunentati on>

</ xsd: annot ati on>

<xsd: el ement name="| MAGE_CREATI ON' >
<xsd: annot ati on>
<xsd: docunent ati on>
See section Annex B: Inmge Creation Metadata
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="di g35: GENERAL_CREATI ON_| NFO' mi nCccurs="0"/>
<xsd: el enent ref="di g35: CAMERA CAPTURE" mi nCccurs="0"/>
<xsd: el enent ref="di g35: SCANNER_CAPTURE" mi nCccurs="0"/>
<xsd: el ement ref="di g35: SOFTWARE_CREATI ON' mi nCccurs="0"/>
<xsd: el ement ref="di g35: CAPTURED_| TEM' mi nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:|ang"/>
</ xsd: conpl exType>
</ xsd: el ement >
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<xsd: el ement nane=" GENERAL_CREATI ON_I NFQO' >
<xsd: annot ati on>
<xsd: docunent ati on>
See section B.3.1 General Creation Information
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="CREATI ON_TI ME' type="xsd: dateTi me" m nQccurs="0"/>
<xsd: el ement nane="| MAGE_SOURCE" type="di g35:tLangString" m nCccurs="0"/>
<xsd: el ement nane="SCENE_TYPE" type="di g35:tLangString" m nQccurs="0"/>
<xsd: el ement nane="| MAGE_CREATOR' type="di g35:tPerson" m nQccurs="0"/>
<xsd: el ement nane=" OPERATOR_ORG' type="di g35:t Organi zation" m nCccurs="0"/>
<xsd: el ement nane="OPERATOR I D' type="di g35:tLangString" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el enent nane=" CAVERA CAPTURE" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section B.3.2 Canera Capture
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="CAMERA | NFO' type="di g35:tProductDetails" m nQccurs="0"/>
<xsd: el enent nane="SOFTWARE_| NFO' type="di g35:tProductDetails" m nCccurs="0"/>
<xsd: el ement nane="LENS_| NFO' type="di g35:tProductDetails" mnCccurs="0"/>
<xsd: el enent ref="di g35: DEVI CE_CHARACTER"' m nCQccurs="0"/>
<xsd: el enent ref="di g35: CAMERA_SETTI NGS" mi nCccurs="0"/>
<xsd: el ement nanme=" ACCESSORY" type="di g35:tProductDetails" m nCccurs="0" maxCOccurs="unbounded"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:1ang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nane="DEVI CE_CHARACTER' >
<xsd: annot ati on>
<xsd: docunent ati on>
See section B.3.2.4 Device Characterization
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="di g35: SENSOR_TECHNOLOGY" m nCQccurs="0"/>
<xsd: el enent nane="FOCAL_PLANE_RES" type="di g35: t Doubl eSi ze" m nCccurs="0"/>
<xsd: el ement nane="SPECTRAL_SENSI TI VI TY" type="xsd:string" m nCQccurs="0"/>
<xsd: el enent nane="| SO _SATURATI ON' type="di g35: t NonNegat i veDoubl e" m nQccurs="0"/>
<xsd: el ement nane="1 SO NO SE" type="di g35:t NonNegati veDoubl e" m nQccurs="0"/>
<xsd: el ement ref="di g35: SPATI AL_FREQ RESPONSE" mi nCccurs="0"/>
<xsd: el enent ref="di g35: CFA_PATTERN' m nCccurs="0"/>
<xsd: el ement ref="di g35: OECF" m nCQccurs="0"/>
<xsd: el ement nanme="M N_F_NUMBER' type="di g35: t NonNegati veDoubl e" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement nanme=" SENSOR_TECHNOLOGY" >
<xsd: annot ati on>
<xsd: docunent ati on>
Intended to be used with DEVI CE_ CHARACTER, see section B.3.2.4 Device Characterization
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
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<xsd: enunerati on val ue="0One-Chi p Color Area"/>
<xsd: enunerati on val ue="Two- Chi p Col or Area"/>
<xsd: enunerati on val ue="Three-Chip Col or Area"/>
<xsd: enunerati on val ue="Col or Sequential Area"/>
<xsd: enuneration value="Trilinear"/>
<xsd: enunerati on val ue="Col or Sequential Linear Sensor"/>
</xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el enent >
<xsd: el ement nane="SPATI AL_FREQ RESPONSE" >
<xsd: annot ati on>
<xsd: docunent ati on>
Intended to be used with DEVI CE_CHARACTER, see section B.3.2.4 Device Characterization
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent ref="di g35: SPATI AL_FREQ VAL" nmaxCccurs="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el ement nane="SPATI AL_FREQ VAL" >
<xsd: annot ati on>
<xsd: docunent ati on>
I ntended t o be used wi t h SPATI AL_FREQ RESPONSE; see section B.3.2.4 Device Characterization
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="SPATI AL_FREQ' type="di g35:t NonNegati veDoubl e"/ >
<xsd: el enent nane="HORI Z_SFR' type="di g35:t NonNegat i veDoubl e"/ >
<xsd: el ement nane="VERT_SFR' type="di g35:t NonNegat i veDoubl e"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement nane="CFA_PATTERN' >
<xsd: annot ati on>
<xsd: docunent ati on>
I ntended to be used with DEVI CE_CHARACTER; see section B.3.2.4 Device Characterization
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="di g35: COLOR_RON maxQccurs="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement nane="COLOR_ROW >
<xsd: annot ati on>
<xsd: docunent ati on>
Intended to be used with CFA PATTERN, see section B.3.2.4 Device Characterization
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="COLOR' maxQccur s="unbounded" >
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="Red"/ >
<xsd: enuner ati on val ue="Green"/>
<xsd: enuneration val ue="Bl ue"/ >
<xsd: enuneration val ue="Cyan"/>
<xsd: enuner ati on val ue="Magenta"/ >
<xsd: enuneration val ue="Yel |l ow'/ >
<xsd: enuneration val ue="Wite"/>
</ xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el ement >
</ xsd: sequence>
</ xsd: conpl exType>
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</ xsd: el ement >
<xsd: el ement nane=" CECF" >
<xsd: annot at i on>
<xsd: docunent ati on>
Intended to be used with DEVI CE_CHARACTER, see section B.3.2.4 Device Characterization
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="di g35: LOG_VAL" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el ement nanme="LOG VAL">
<xsd: annot at i on>
<xsd: docunent ati on>
Intended to be used with CECF;, see section B.3.2.4 Device Characterization
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="LOG EXPOSURE" type="xsd: doubl e"/>
<xsd: el ement nane="OQUTPUT_LEVEL" type="di g35:tNonNegati veDoubl e" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane="CAMERA SETTI NGS" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section B.3.2.5 Canera Capture Settings
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: choi ce m nCccurs="0">
<xsd: el ement nane="EXP_TI ME" type="di g35:tNonNegati veDoubl e"/>
<xsd: el ement name="R_EXP_TI ME" type="di g35:tRational"/>
</ xsd: choi ce>
<xsd: el enent nane="F_NUMBER' type="di g35:t NonNegat i veDoubl e" m nQccurs="0"/>
<xsd: el enent nane="EXP_PROGRAM' type="di g35:tLangString" m nCccurs="0"/>
<xsd: el ement nanme="BRlI GHTNESS" type="xsd: doubl e" m nCccurs="0"/>
<xsd: el enent nane="EXPOSURE_BI AS" type="xsd: doubl e" m nCccurs="0"/>
<xsd: el ement nane="SUBJECT_ DI STANCE" type="di g35:tNonNegativeDoubl e" m nQccurs="0"/>
<xsd: el ement nanme="METERI NG MODE" type="di g35:tLangString" m nCccurs="0"/>
<xsd: el ement nane="SCENE_| LLUM NANT" type="di g35:tLangString" m nQccurs="0"/>
<xsd: el enent nane="COLOR _TEMP" type="di g35:t NonNegati veDoubl e" m nCccurs="0"/>
<xsd: el ement nanme="FOCAL_LENGTH' type="di g35:t NonNegati veDoubl e" m nCccurs="0"/>
<xsd: el ement nane="FLASH' type="xsd: bool ean" m nCccurs="0"/>
<xsd: el enent nane="FLASH ENERGY" type="di g35:t NonNegati veDoubl e" m nCccurs="0"/>
<xsd: el ement nanme="FLASH RETURN' type="xsd: bool ean" m nCccurs="0"/>
<xsd: el ement ref="di g35: BACK_LI GHT" m nCQccurs="0"/>
<xsd: el ement nane="SUBJECT_POSI TI ON' type="di g35:tPosition" mnCccurs="0"/>
<xsd: el ement nanme="EXPOSURE_| NDEX" type="xsd: doubl e" m nCccurs="0"/>
<xsd: el ement ref="di g35: AUTO FOCUS" m nCccurs="0"/>
<xsd: el ement ref="di g35: SPECI AL_EFFECT" m nCccurs="0" maxCccurs="unbounded"/>
<xsd: el ement nanme="CAMERA LOCATI ON' type="di g35:tLocati on" m nCccurs="0"/>
<xsd: el ement nane=" ORI ENTATI ON' type="di g35:tDirection" m nQccurs="0"/>
<xsd: el ement nane="PAR' type="di g35:tRational" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:1ang"/>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement nanme="BACK_LI GHT" >
<xsd: annot ati on>
<xsd: docunent ati on>
Intended to be used with CAVERA SETTI NGS; see section B.3.2.5 Canera Capture Settings
</ xsd: docunent ati on>
</ xsd: annot ati on>
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<xsd: si nmpl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="Front Light"/>
<xsd: enuneration val ue="Back Light 1"/>
<xsd: enunerati on val ue="Back Light 2"/>
</xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el ement >
<xsd: el enent nane="AUTO_FOCUS" >
<xsd: annot ati on>
<xsd: docunent ati on>

Intended to be used with CAVERA _SETTI NGS; see section B.3.2.5 Canera Capture Settings

</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: si mpl eType>
<xsd:restriction base="xsd:string">
<xsd: enunerati on val ue="Auto Focus Used"/>
<xsd: enuneration val ue="Auto Focus Interrupted"/>
<xsd: enunerati on val ue="Near Focused"/>
<xsd: enunerati on val ue="Soft Focused"/>
<xsd: enunerati on val ue="Manual "/ >
</xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el enent >
<xsd: el ement nane="SPECI AL_EFFECT" >
<xsd: annot ati on>
<xsd: docunent at i on>

Intended to be used with CAVERA SETTINGS; see section B.3.2.5 Canera Capture Settings

</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: si nmpl eType>
<xsd:restriction base="xsd:string">
<xsd: enunerati on val ue="Col ored"/>
<xsd: enuneration val ue="Diffusion"/>
<xsd: enuneration value="Milti-I|mge"/>
<xsd: enuner ati on val ue="Pol ari zi ng"/ >
<xsd: enuneration value="Split-Field"/>
<xsd: enuneration value="Star"/>
</xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el enent >

<xsd: el ement nane="SCANNER_CAPTURE" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section B.3.3 Scanner Capture
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="SCANNER_| NFO' type="di g35:tProductDetails" m nQccurs="0"/>
<xsd: el enent nane="SOFTWARE | NFO' type="di g35:tProductDetails" m nCccurs="0"/>
<xsd: el ement ref="di g35: SCANNER_SETTI NGS" m nCQccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:1ang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nanme="SCANNER_SETTI NGS" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section B.3.3.3 Scanner Capture Settings
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="P| XEL_SI ZE" type="di g35:t NonNegati veDoubl e" m nCccurs="0"/>
<xsd: el ement nane="PHYS| CAL_SCAN RES" type="di g35:t Doubl eSi ze" m nCccurs="0"/>
</ xsd: sequence>
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<xsd: attribute ref="di g35: TI MESTAMP"/ >
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane=" SOFTWARE_CREATI ON" >
<xsd: annot at i on>
<xsd: docunent ati on>
See section B. 3.4 Software Creation
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="SOFTWARE | NFO' type="di g35:tProductDetail s"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane="CAPTURED_ | TEM >
<xsd: annot ati on>
<xsd: docunent ati on>
See section B.3.5 Captured Item
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: choi ce>
<xsd: el enent ref="di g35: REFLECTI ON_PRI NT"/ >
<xsd: el enent ref="di g35: FI LM'/>
</ xsd: choi ce>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:1ang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nane="REFLECTI ON_PRI NT" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section B.3.5.1 Reflection Print
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="DOCUMENT_SI ZE" type="di g35: t Doubl eSi ze" m nCccurs="0"/>
<xsd: el ement ref="di g35: MEDI UM' m nCccurs="0"/>
<xsd: el enent ref="di g35: RP_TYPE" m nCccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el ement nane="MeEDI UM’ >
<xsd: annot ati on>
<xsd: docunent ati on>
Intended to be used with REFLECTI ON_PRINT; see section B.3.5.1 Reflection Print
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enunerati on val ue="Conti nuous Tone | nage"/>
<xsd: enuner ati on val ue="Hal ftone | mage"/>
<xsd: enuneration value="Line Art"/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >
<xsd: el ement nanme="RP_TYPE" >
<xsd: annot ati on>
<xsd: docunent ati on>
Intended to be used with REFLECTI ON_PRINT; see section B.3.5.1 Reflection Print
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration value="B/WPrint"/>
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<xsd: enuneration value="Color Print"/>
<xsd: enunerati on val ue="B/ W Docunent "/ >
<xsd: enuner ati on val ue="Col or Docunent"/>
</xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el enent >

<xsd: el ement name="F| LM >
<xsd: annot ati on>
<xsd: docunent ati on>
See section B.3.5.2 Film
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="BRAND' type="di g35:tProductDetails" m nQccurs="0"/>
<xsd: el ement ref="di g35: CATEGORY" m nCccurs="0"/>
<xsd: el ement nane="FI LM S| ZE" type="di g35:tDoubl eSi ze" m nCccurs="0"/>
<xsd: el ement nane="ROLL_I D' type="dig35:tLangString" m nCccurs="0"/>
<xsd: el ement nane="FRAME_| D' type="xsd: positivelnteger" m nQccurs="0"/>
<xsd: el ement nane="F|I LM SPEED"' type="xsd: positivelnteger" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:1ang"/>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el enent nane=" CATEGORY" >
<xsd: annot ati on>
<xsd: docunent ati on>
Intended to be used with FILM see section B.3.5.2 Film
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: si nmpl eType>
<xsd:restriction base="xsd:string">
<xsd: enuneration val ue="Negative B/W/>
<xsd: enuner ati on val ue="Negative Col or"/>
<xsd: enuneration val ue="Reversal B/ W/>
<xsd: enunerati on val ue="Reversal Color"/>
<xsd: enuner ati on val ue="Chr omageni c"/ >
<xsd: enuneration val ue="Internegati ve B/ W/>
<xsd: enunerati on val ue="Internegative Color"/>
</ xsd:restriction>
</ xsd: si nmpl eType>
</ xsd: el ement >

<xsd: annot ati on>
<xsd: docunentati on> Annex C. Content Description Metadata </xsd: docunentation>
</ xsd: annot ati on>

<xsd: el ement name=" CONTENT_DESCRI PTI ON' >
<xsd: annot ati on>
<xsd: docunent ati on>
See section Annex C. Content Description Metadata
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane=" GROUP_CAPTI ON' type="di g35:tLangString" m nCccurs="0"/>
<xsd: el enent nane="CAPTI ON' type="di g35:tLangString" m nCccurs="0"/>
<xsd: el ement nane="CAPTURE_TI ME" type="di g35:tDateTi me" m nQccurs="0"/>
<xsd: el ement nane="LOCATI ON' type="di g35:tLocation" m nCccurs="0"/>
<xsd: el enent ref="di g35: PERSON' mi nCccurs="0" maxCccurs="unbounded"/>
<xsd: el ement ref="di g35: TH NG' m nCccurs="0" maxCccur s="unbounded"/ >
<xsd: el ement ref="di g35: ORGANI ZATI ON' m nCQccurs="0" maxQccur s="unbounded"/ >
<xsd: el enent ref="di g35: EVENT" m nCccurs="0" maxCccur s="unbounded"/ >
<xsd: el ement ref="di g35: AUDI O' m nCccurs="0" maxCccur s="unbounded"/ >
<xsd: el ement ref="di g35: PROPERTY" m nCccurs="0" maxQccur s="unbounded"/ >
<xsd: el ement ref="di g35: DI CTI ONARY" m nQccurs="0" nmaxQccur s="unbounded"/ >
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<xsd: el enent ref="di g35: COWENT" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane="PERSON' >
<xsd: annot ati on>
<xsd: docunent ati on>
See section C. 3.5 Person Description
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: conmpl exCont ent >
<xsd: ext ensi on base="di g35:tPerson">
<xsd: sequence>
<xsd: el enent nane="POSI TI ON' type="di g35:tPosition" m nCccurs="0"/>
<xsd: el enent nane="LOCATI ON' type="di g35:tLocation" m nCccurs="0"/>
<xsd: el ement ref="di g35: PROPERTY" m nCccurs="0" maxCccurs="unbounded"/>
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el enent nane="TH NG'>
<xsd: annot ati on>
<xsd: docunent ati on>
See section C. 3.6 Thing Description
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="NAME" type="di g35:tLangString" m nCccurs="0"/>
<xsd: el ement ref="di g35: COMENT" mi nCccurs="0"/>
<xsd: el enent nane="POSI TI ON' type="di g35:tPosition" m nCccurs="0"/>
<xsd: el enent nane="LOCATI ON' type="di g35:tLocation" m nCccurs="0"/>
<xsd: el ement ref="di g35: PROPERTY" m nCccurs="0" maxQccur s="unbounded"/ >
<xsd: el ement ref="di g35: TH NG' m nCccurs="0" maxCccur s="unbounded"/ >
</ xsd: sequence>
<xsd:attribute name="ID"' type="xsd:string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nane=" ORGANI ZATI ON' >
<xsd: annot ati on>
<xsd: docunent ati on>
See section C. 3.7 O ganization Description
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="di g35:t Organi zati on">
<xsd: sequence>
<xsd: el enent nane="POSI TI ON' type="di g35:tPosition" m nCccurs="0"/>
<xsd: el enent nane="LOCATI ON' type="di g35:tLocation" m nCccurs="0"/>
<xsd: el ement ref="di g35: PROPERTY" m nCccurs="0" maxQccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el enent nane="EVENT" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section C 3.8 Event Description
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</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="EVENT_TYPE" type="di g35:tLangString"/>
<xsd: el enent nane="DESCRI PTI ON' type="di g35:tLangString" m nCccurs="0"/>
<xsd: el enent nane="LOCATI ON' type="di g35:tLocation" m nCccurs="0"/>
<xsd: el enent nane="EVENT_TI ME" type="di g35:tDateTi me" m nQccurs="0"/>
<xsd: el ement nane="DURATI ON' type="xsd: duration” m nQccurs="0"/>
<xsd: el enent ref="di g35: COWENT" m nCccurs="0"/>
<xsd: el ement ref="di g35: PARTI Cl PANT" m nCQccurs="0" maxQccurs="unbounded"/ >
<xsd: el ement ref="di g35: EVENT_RELATI ON' mi nCccurs="0" maxCccurs="unbounded"/>
<xsd: choi ce m nCccurs="0" maxQccur s="unbounded" >
<xsd: el ement ref="di g35: EVENT"/ >
<xsd: el ement nane="EVENT_REF" type="xsd:string"/>
</ xsd: choi ce>
</ xsd: sequence>
<xsd:attribute name="ID" type="xsd:string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement nane="PARTI Cl PANT" >
<xsd: annot ati on>
<xsd: docunent ati on>
Intended to be used with EVENT; see section C. 3.8 Event Description
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="ROLE" type="di g35:tLangString" m nCccurs="0" maxCccur s="unbounded"/ >
<xsd: choi ce>
<xsd: el enent nane="OBJECT_REF" type="xsd:string"/>
<xsd: el ement ref="PERSON'/ >
<xsd: el ement ref="TH NG'/ >
<xsd: el ement ref =" ORGANI ZATI ON'/ >
</ xsd: choi ce>
</ xsd: sequence>
<xsd:attribute ref="xm:1ang"/>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement nane="EVENT_RELATI ON' >
<xsd: annot ati on>
<xsd: docunent ati on>
Intended to be used with EVENT; see section C. 3.8 Event Description
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="RELATI ON' type="di g35:tLangString" m nQccurs="0" nmaxQccur s="unbounded"/ >
<xsd: el ement nanme="EVENT_REF" type="xsd:string" maxQccurs="unbounded"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nanme="AUDI O' >
<xsd: annot ati on>
<xsd: docunent ati on>
See section C. 3.9 Audio
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="AUDI O STREAM' type="xsd: anyURl "/ >
<xsd: el ement nane="AUDI O FORVAT" type="xsd:string" m nCccurs="0"/>
<xsd: el ement name="M ME_TYPE"' type="xsd:string" m nCccurs="0"/>
<xsd: el enent nane="DESCRI PTI ON' type="di g35:tLangString" m nCccurs="0"/>
<xsd: el enent ref="di g35: COWENT" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
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<xsd:attribute ref="xnl:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane="PROPERTY" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section C. 3.10 Property
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="NAME" type="di g35:tLangString" m nCccurs="0"/>
<xsd: el ement name="VALUE"' type="di g35:tLangString" m nCQccurs="0" maxQccurs="unbounded"/ >
<xsd: el enent ref="di g35: COMENT" mi nCccurs="0"/>
<xsd: el ement ref="di g35: PROPERTY" m nCccurs="0" maxQccurs="unbounded"/ >
</ xsd: sequence>
<xsd: attribute name="DI CT_REF" type="xsd:string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el enent nane="DI CTlI ONARY" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section C.3.11 Dictionary Definition
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="DI CT_NAME" type="di g35:tLangString" m nQccurs="0"/>
<xsd: el enent ref="di g35: COWENT" mi nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute name="ID"' type="xsd:string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: annot ati on>
<xsd: docunentati on> Annex H. History Metadata </xsd: docunentati on>
</ xsd: annot ati on>

<xsd: el enent nane="H STORY" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section Annex D History Metadata
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="MDI FI ER' type="di g35:tProductDetails" m nCccurs="0"/>
<xsd: el enent ref="di g35: PROCESSI NG_SUMVARY" m nCccurs="0"/>
<xsd: el ement ref="di g35: | MAGE_PROCESSI NG H NTS" m nCccurs="0"/>
<xsd: el ement ref="di g35: METADATA" m nCQccurs="0" maxQccurs="unbounded"/ >
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:1ang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nane="PROCESSI NG_SUMVARY" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section D. 3.1 Processing Sunmmary
</ xsd: docunent ati on>
</ xsd: annot ati on>
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<xsd: conpl exType>
<xsd: sequence>

</ xsd: sequence>
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<xsd: el enent nane="| M5 _CREATED" mi nCccurs="0">
<xsd: conmpl exType/ >

</ xsd: el enent >

<xsd: el enent nane="| M5 _CROPPED" mi nCccurs="0">
<xsd: conmpl exType/ >

</ xsd: el enent >

<xsd: el enent nane="| MG_TRANSFORMED' mi nCccurs="0">
<xsd: conmpl exType/ >

</ xsd: el ement >

<xsd: el enent nane="| M5 GITC_ADJ" mi nCccurs="0">
<xsd: conmpl exType/ >

</ xsd: el ement >

<xsd: el enent nane="| M5 _STC ADJ" mi nCccurs="0">
<xsd: compl exType/ >

</ xsd: el ement >

<xsd: el enent nane="| MG_SPATI AL_ADJ" mi nCccurs="0">
<xsd: conmpl exType/ >

</ xsd: el ement >

<xsd: el ement nane="| M5 _EXT_EDI TED' ni nCccurs="0">
<xsd: conmpl exType/ >

</ xsd: el ement >

<xsd: el enent nane="| M5 _RETOQUCHED' ni nCccurs="0">
<xsd: conmpl exType/ >

</ xsd: el ement >

<xsd: el ement nane="| M5 _COWOSI TED' ni nCccurs="0">
<xsd: conmpl exType/ >

</ xsd: el ement >

<xsd: el ement nane="| M5_METADATA" mi nCccurs="0">
<xsd: conmpl exType/ >

</ xsd: el ement >

<xsd:attribute ref="di g35: TI MESTAMP"/ >
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane="| MAGE_PROCESSI NG _HI NTS" >

<xsd: annot ati on>

<xsd: docunent ati on>
See section D. 3.2 |mage Processing Hints
</ xsd: docunent ati on>

</ xsd: annot ati on>
<xsd: conpl exType>

<xsd: choi ce m nCccurs="0" maxCccur s="unbounded" >

<xsd:
<xsd:
<xsd
<xsd
<xsd
<xsd
<xsd
<xsd
<xsd
<xsd

el enent
el enent
el enent
el enent
el enent
el enent
el enent
el enent
el enent
el enent

</ xsd: choi ce>

<xsd: attribute
<xsd:attribute

name="1 MG _CREATED" type="di g35:tLangString"/>
name="1 M5 _CROPPED" type="di g35:tLangString"/>
nane="1 M5 _TRANSFORVED' type="di g35:tLangString"/>
name="1M5 GIC_ADJ" type="di g35:tLangString"/>
name="1 MG _STC_ADJ" type="di g35:tLangString"/>
name="1MG_SPATI AL_ADJ" type="di g35:tLangString"/>
name="1 MG _EXT_EDI TED" type="di g35:tLangString"/>
name="1 MG RETOUCHED"' type="di g35:tLangString"/>
nane="1 M5 _COVPCSI TED' type="di g35:tLangString"/>
name="1M5_METADATA" type="di g35:tLangString"/>

ref ="di g35: TI MESTAMP"/ >
ref="xm:1ang"/>

</ xsd: conpl exType>
</ xsd: el enent >

<xsd: annot ati on>
<xsd: docunentation> Annex E: Intellectual Property R ghts Metadata </xsd: docunentati on>
</ xsd: annot ati on>

<xsd: el enent name="|PR'>

<xsd: annot ati on>

<xsd: docunent at i on>
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See section Annex E: Intellectual Property Ri ghts Metadata

</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent ref="di g35:1 PR_NAVMES" mi nCccurs="0"/>
<xsd: el enent ref="di g35: 1 PR_DESCRI PTI ON' m nCQccurs="0"/>
<xsd: el enent ref="di g35:1 PR_DATES" m nCccurs="0"/>
<xsd: el ement ref="di g35:1 PR_EXPLO TATI ON' m nCccurs="0"/>
<xsd: el ement ref="di g35: 1 PR_|I DENTI FI CATI ON* m nCccurs="0"/>
<xsd: el enent ref="di g35: 1 PR_CONTACT_PO NT" mi nCQccurs="0"/>
<xsd: el enent ref="di g35:1 PR_H STORY" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:lang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nanme="| PR_NAMES" >
<xsd: annot ati on>
<xsd: docunent at i on>
See section E. 3.1 Nanes
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: choi ce maxCccur s="unbounded" >
<xsd: el enent ref="di g35:1 PR_PERSON"/ >
<xsd: el ement ref="di g35: | PR_ORG'/ >
<xsd: el ement ref="di g35: | PR_NAME_REF"/>
</ xsd: choi ce>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane="|PR_PERSON' >
<xsd: annot ati on>
<xsd: docunent ati on>
See section E. 3.1 Nanes
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="di g35:tPerson">
<xsd:attribute name="DESCRI PTI ON' type="xsd:string"/>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el enent nane="|PR_ORG'>
<xsd: annot ati on>
<xsd: docunent ati on>
See section E. 3.1 Nanes
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="di g35:t Organi zati on">
<xsd:attribute nanme="DESCRI PTI ON' type="xsd:string"/>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el enent nanme="| PR_NAME_REF" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section E. 3.1 Nanes
</ xsd: docunent ati on>
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</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd:string">
<xsd: attribute nane="DESCRI PTI ON' type="xsd:string"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane="| PR_DESCRI PTI ON' >
<xsd: annot ati on>
<xsd: docunent ati on>
See section E. 3.2 Description
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="|PR_TI TLE" type="di g35:tLangString" m nQccurs="0"/>
<xsd: el ement nane="|PR_LEGEND"' type="di g35:tLangString" m nQccurs="0"/>
<xsd: el ement nane="| PR_CAPTI ON' type="di g35:tLangString" m nCccurs="0"/>
<xsd: el ement nane="COPYRI GHT" type="di g35:tLangString" m nQccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane="|PR_DATES" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section E. 3.3 Dates
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="di g35: 1 PR_DATE' maxCccurs="unbounded"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement nane="|PR_DATE" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section E. 3.3 Dates
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="di g35:tDateTi me">
<xsd:attribute name="DESCRI PTI ON' type="xsd:string"/>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:1ang"/>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nanme="|PR_EXPLO TATI ON' >
<xsd: annot ati on>
<xsd: docunent ati on>
See section E. 3.4 Exploitation
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="|PR_PROTECTI ON' type="xsd: nonNegativel nteger" m nCccurs="0"/>
<xsd: el enent nane="|PR_USE_RESTRI CTI ON' type="di g35:tLangString" m nCccurs="0"/>
<xsd: el ement nane="| PR_OBLI GATI ON' type="di g35:tLangString" m nCccurs="0"/>
<xsd: el ement ref="di g35: | PR_MAGMI_SYS" m nCccurs="0"/>
</ xsd: sequence>
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<xsd: attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:lang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el enent nane="|PR_M3JI_SYS" >
<xsd: annot ati on>
<xsd: docunent at i on>
See section E. 3.4.4 |PR Managenent System
</ xsd: docunent at i on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="|PR_MAMI_TYPE" type="xsd:string" m nCccurs="0"/>
<xsd: el enent nane="|PR_MGMI_SYS | D' type="xsd:string" m nQccurs="0"/>
<xsd: el ement name="|PR_MGMI_SYS LOCATI ON' type="xsd: anyURI" m nQccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane="|PR_| DENTI FI CATI ON' >
<xsd: annot ati on>
<xsd: docunent at i on>
See section E. 3.5 ldentification
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="di g35:|PR_| DENTI FI ER" m nCccurs="0"/>
<xsd: el ement ref="di g35: LI CENCE_PLATE" m nCccurs="0"/>
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xm:lang"/>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nane="|PR_| DENTI FI ER" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section E.3.5.1 Generic IPR Identifier
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="|PR_|I D MODE" type="di g35:tLangString" m nCccurs="0"/>
<xsd: el ement nanme="|PR_I D' type="di g35:tLangString" m nCQccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nanme="LI| CENCE_PLATE" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section E. 3.5.2 License Plate
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="LP_COUNTRY" type="xsd:string" m nQccurs="0"/>
<xsd: el ement nane="LP_REG AUT" type="xsd:string" m nQccurs="0"/>
<xsd: el ement name="LP_REG NUM' type="xsd:string" m nCQccurs="0"/>
<xsd: el enent nane="LP_DELI VERY_DATE" type="xsd: dateTi me" m nCccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nanme="| PR_CONTACT_PQO NT" >
<xsd: annot ati on>
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<xsd: docunent ati on>
See section E. 3.6 Contact Point
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: choi ce>
<xsd: el enent ref="di g35: 1 PR_PERSON"/ >
<xsd: el ement ref="di g35:1 PR_ORG'/ >
<xsd: el enent ref="di g35:1 PR_NAVE_REF"/ >
</ xsd: choi ce>
<xsd: attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:lang"/>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement name="|PR_H STORY" >
<xsd: annot ati on>
<xsd: docunent ati on>
See section E. 3.7 |IPR History
</ xsd: docunent ati on>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="di g35:1 PR" m nCccurs="0" nmaxQccur s="unbounded"/ >
</ xsd: sequence>
<xsd:attribute ref="di g35: TI MESTAMP"/ >
<xsd:attribute ref="xnl:lang"/>
</ xsd: conpl exType>
</ xsd: el ement >

</ xsd: schema>
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<l--
- This is the DID for DIG5 Metadata Version 1.1 (20010416).
- The specification for DIG35 that corresponds to this DID
- can be found on the Digital Imaging Goup website at:
- http://ww. di gitalinmagi ng. org/
- NOTE: This is a working draft version and nmay be updated, replaced
- or obsoleted prior to its final publication..
- Copyright (c) 2000-2001 Digital Inmaging Goup, Al Rights Reserved.
- Nanespace:
- http://ww. di gi talimgi ng. org/dig35/1. 1/ xm
- Public identifier:
- PUBLIC "-//DIG/DTD DI&35 1.1//EN'
- URlI for the DTD:
- http://ww. di gi talinmagi ng. org/dig35/1. 1/ xm /dig35.dtd
-->
<l-- Predefined general entities -->
<IENTITY It " &#38; #60; " >
<IENTITY gt " &#62; " >
<IENTITY anp " &#38; #38; " >
<IENTITY apos " &#39; " >
<IENTITY quot " &#34; " >
<IENTITY copy " &#169; " >
<l--
- XM Scherm defined types
- See: http://ww.w3. org/ TR/ xm schena- 2/
-->
<! ENTI TY % xsd-| anguage-c " CDATA" >
<IENTITY % xsd-string-c " CDATA" >
<IENTITY % xsd-dat eTi me-c " CDATA" >
<IENTI TY % xsd- bool ean " #PCDATA" >
<IENTITY % xsd-century " #PCDATA" >
<IENTITY % xsd-date " #PCDATA" >
<IENTI TY % xsd- doubl e " #PCDATA" >
<I ENTI TY % xsd- nonNegat i vel nt eger " #PCDATA" >
<IENTI TY % xsd- posi tivel nt eger " #PCDATA" >
<IENTITY % xsd-string " #PCDATA" >
<IENTITY % xsd-duration " #PCDATA" >
<IENTITY % xsd-dateTi ne " #PCDATA" >
<IENTITY % xsd-anyURI " #PCDATA" >
<IENTI TY % xsd- gYear " #PCDATA" >
<l--
- DI G35 defined types
-->
<IENTITY % t Degree " #PCDATA" >
<IENTITY % t Hal f Degr ee " #PCDATA" >
<! ENTI TY % t NonNegat i veDoubl e " #PCDATA" >
<IENTITY %t Rati onal " #PCDATA" >
<IENTITY %t Century " #PCDATA" >
<IENTITY % t Recurringhonth " #PCDATA" >
<l--
Version 1.1WD © 2000-2001 Digital Imaging Group, Inc.
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- tDegree See section F.2.4 Degree Type
- tHal f Degree See section F.2.5 Half Degree Type
- tNonNegai veDoubl e See section F.2.1 Non-negative Double Type
- tRational See section F.2.2 Rational Type
- tCentury See section F.2.8 DateTinme Type
- tRecurringhMnth See section F. 2.8 DateTinme Type
-->
<l--
- Attribute definitions
-->
<IENTITY % att-timestanp "TI MESTAMP %sd- dat eTi ne-c; #l MPLI ED'>
<IENTITY % att-1|ang "xm :1ang %sd-1anguage-c; #l MPLI ED'>
<IENTITY %att-lang-ts "Y%tt-lang;, %att-tinmestanp;">
<IENTITY %att-lang-ts-id "%tt-lang-ts; |D %sd-string-c; #l MPLIED'>
<l--
- att-tinmestanmp See section F.3.2 Tinestanp Attribute
- att-lang See section F.3.1 Language Attribute
- att-lang-ts Language and timestanp attributes
- att-lang-ts-id Language timestanp and id attributes
-->
- See section Annex G DI G35 XML Docunent Definition
-->
<! ELEVENT METADATA ( (BASI C_I| MAGE_PARAM?,
| MAGE_CREATI ON?,
CONTENT_DESCRI PTI ON?,
HI STORY?,
| PR?),
METADATA* ) >
<I ATTLI ST METADATA TYPE (Single | Collection) "Single"
xm :1ang %sd-I|anguage-c; "en"
Y%att-tinmestanp; >
<I ATTLI ST METADATA xm ns CDATA #FI XED "http://ww.digitalinmaging.org/dig35/1. 1/ xm">
- See section Annex F: Fundanental Metadata Types and Fiel ds
-->
<l--
- See sections F.2.6 Double Size Type
- F.2.7 Integer Size Type
- Note as DIDs do not specify type, the sane entity is used for both types.
-->
<IENTITY % si ze "(WDTH, HElIGHT)">
<l--
- See section F.2.8 DateTinme Type
-->
<IENTI TY % di g35-t Dat eTi e “(EXACT | DATE |
(MONTH?, YEAR?, CENTURY?)),
WEEK_DAY?, SEASON?, COMVENT?">
<! ELEMENT EXACT (%sd-dat eTi ne; ) >
<! ELEMENT DATE (%sd-date;)>
<! ELEMENT MONTH (% RecurringMnth;)>
<! ELEMENT YEAR (%sd-gYear;)>
<! ELEMENT CENTURY (% Century;)>
<! ELEMENT WEEK_DAY (%sd-string;)>
<! ATTLI ST WEEK_DAY %tt-1ang; >
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<! ELEMENT SEASON
<I ATTLI ST SEASON

<l--
- See section F.2.9 Address Type
-->

<IENTI TY % di g35-t Address

<! ELEMENT ADDRESS
<I ATTLI ST ADDRESS

<! ELEMENT
<I ATTLI ST

ADDR_NAVE
ADDR_NANE

<! ELEMENT
<I ATTLI ST

ADDR_COVP
ADDR_COVP

<! ELEMENT
<! ELEMENT

POSTCODE
ZI PCODE

<! ELEMENT
<I ATTLI ST

COUNTRY
COUNTRY

<l--
- See section F.2.10
-->

<IENTI TY % di g35-t Phone

Phone Nunber Type

<! ATTLI ST PHONE
<! ELEMENT PHONE

<! ELEMENT COUNTRY_CCDE
<! ELEMENT AREA

<! ELEMENT LOCAL

<! ELEMENT EXTENSI ON

<l --
- See section F.2.11
-->

<! ELEMENT EMAI L

<! ATTLI ST EMAI L

Emai |

<l --
- See section F.2.12
-->

<! ELEMENT VEB

<! ATTLI ST WEB

Wb Address Type

<l--
- See section F.2.14 Organization Type
-->

<IENTITY % di g35-t Organi zati on

<l ELEMENT ORG_NAME
<I ATTLI ST ORG_NAME
<! ELEMENT LOGO FI LE
<! ELEMENT LOGO_FORNAT

<l--
- See section F.2.13 Person Type

Verson 1.1WD

Address Type

(%sd-string;)>
Y%att-|ang; >
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" (ADDR_NAME?, ADDR_COWP*,
( POSTCODE | ZI PCODE) 2,
COUNTRY?) " >

%li g35-t Addr ess; >
TYPE %sd-string-c
%tt-lang-ts; >

(%sd-string;)>
%att-1ang; >

(%sd-string;)>
TYPE %sd-string-c

(Asd-string;)>
(%sd-string;)>

(%sd-string;)>
%att-1ang; >

" ( COUNTRY_CCDE?
LOCAL?
TYPE %sd-string-c
Y%att-timestanp; >
%li g35-t Phone; >

(%sd-string;)>
(%sd-string;)>
(%sd-string;)>
(%sd-string;)>

(%sd-string;)>
TYPE %sd-string-c

(%sd-string;)>
TYPE %sd-string-c

" (ORG_NANE?,
ADDRESS*, PHONE*,
LOGO FI LE?,

(%sd-string;)>
%tt-1ang; >

(%sd-anyURl ;) >
(%sd-string;)>

© 2000-2001 Digital Imaging Group, Inc.

EMAI L*,
LOGO_FORMAT?,

#1 MPLI ED

#1 MPLI ED>

AREA?,
EXTENSI ON?) ">

#1 MPLI ED

#1 MPLI ED>

#1 MPLI ED>

\EB*

M ME_TYPE?, COMVENT?) ">
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-->
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<IENTITY % di g35-t Person " (NAME_TI TLE?,
PERSON_NAME*, NI CKNAME*,
JOB_TI TLE?,
(PERSON_ORG | ORG_REF) ?,
ADDRESS*, PHONE*, EMNAIL*, WEB*,
Bl RTH_DATE?, AGCE?,
COMMENT?) ">

<! ELEMENT NAME_TI TLE (%sd-string;)>

<I ATTLI ST NAME_TI TLE %att-1ang; >

<! ELEMENT PERSON_NAME ( NAMVE_COWP+) >

<! ATTLI ST PERSON_NAME %att-lang-ts;>

<! ELEMENT NAME_COWP (%sd-string;)>

<I ATTLI ST NAME_COWP TYPE (Prefix | Gven | Fanmily |

Suffix | Maiden) "G ven">

<! ELEMENT NI CKNAMVE (%sd-string;)>

<I ATTLI ST NI CKNAVMVE %tt-1ang; >

<I ELEMENT JOB_TI TLE (%sd-string;)>

<I ATTLI ST JOB_TI TLE %tt-1ang; >

<! ELEMENT PERSON_ORG %li g35-t Organi zati on; >

<! ATTLI ST PERSON_ORG %att-lang-ts-id;>

<! ELEMENT ORG_REF (%sd-string;)>

<! ELEMENT Bl RTH_DATE (%sd-date;)>

<! ELEMENT AGE (%sd-duration;)>

<l--

- See section F.2.15 Location Type
-->
<IENTI TY % di g35-tLocation " ( COORD_LOC?, ADDRESS?,
GPS?, COMMENT?) ">

<! ELEMENT LOCATI ON %li g35-t Locati on; >

<I ATTLI ST LOCATI ON %tt-lang-ts; >

<l--

- See section F.2.15.1 Coordinate Location
-->
<! ELEMENT COCRD_LOC (LONG TUDE?, LATI TUDE?, ALTI TUDE?) >

<l ATTLI ST COORD_LCC

<! ELEMENT LONG TUDE
<! ELEMENT LATI TUDE
<! ELEMENT ALTI TUDE

(% Degree;)>

(%sd-doubl e; ) >

<l --
- See section F.2.15.2 Raw GPS Infornation
-->
<! ELEMENT GPS (GPS_LAT_REF?,
GPS_LONG _REF?,
GPS_ALTI TUDE?,
GPS_SATELLI TES?,

GPS_MEASURE_MODE?,

GPS_SPEED REF?,
GPS_TRACK_REF?,

GPS_| MAGE_DI R REF?,

GPS_MAP_DATUMP,

Y%att-tinmestanp; >

(% Hal f Degree; ) >

GPS_LATI TUDE?,
GPS_LONG TUDE?,
GPS_TI ME?,

GPS_STATUS?,
GPS_DOP?,
GPS_SPEED?,
GPS_TRACK?,

GPS_DEST_LAT_REF?,
GPS_DEST_LATI TUDE?,
GPS_DEST_LONG REF?,
GPS_DEST_LONG TUDE?,

Verson 1.1WD
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<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT

GPS_LAT_REF
GPS_LATI TUDE
GPS_LONG REF
GPS_LONG TUDE
GPS_ALTI TUDE

GPS TIME

GPS_SATELLI TES
GPS_STATUS
GPS_MEASURE_MODE
GPS_DOP
GPS_SPEED_REF
GPS_SPEED
GPS_TRACK_REF
GPS_TRACK

GPS_| MAGE_DI R_REF
GPS_| MAGE_DI R
GPS_MAP_DATUM
GPS_DEST_LAT_REF
GPS_DEST_LATI TUDE
GPS_DEST_LONG REF
GPS_DEST_LONG TUDE
GPS_DEST_BEARI NG _REF
GPS_DEST_BEARI NG
GPS_DEST_DI STANCE_REF
GPS_DEST_DI STANCE

<! ELEMENT
<! ELEMENT
<! ELEMENT

nwZ o

<l--
- See section F.2.16 Direction Type
-->
<IENTITY % di g35-tDirection
<! ELEMENT DI RECTI ON
<l ATTLI ST DI RECTI ON

<I ELEMENT YAW
<! ELEMENT PI TCH
<l ELEMENT ROLL

<l--

- See section F.2.17 Position Type
-->
<IENTITY % di g35-tPosition

<! ELEMENT PGS| Tl ON
<I ATTLI ST PGSI TI ON

<l--

- See section F.2.17.1 Point Type
-->
<! ELEMENT PO NT

<l--

- See section F.2.17.2 Rectangle Type
-->
<! ELEMENT RECT

<l--

Verson 1.1WD
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GPS_DEST_BEAR! NG _REF?,
GPS_DEST_BEARI NG?,
GPS_DEST_DI STANCE_REF?,
GPS_DEST_DI STANCE?) >

(%sd-string;)>

(b, M S?)>
(%sd-string;)>

(Db M S?)>

(% NonNegat i veDoubl e; ) >
(%sd-dat eTi nme; ) >
(%sd-string;)>
(%sd-string;)>

(%sd- positivel nteger;)>
(% NonNegat i veDoubl e; ) >
(%sd-string;)>

(% NonNegat i veDoubl e; ) >
(%sd-string;)>

(% NonNegat i veDoubl e; ) >
(%sd-string;)>

(% NonNegat i veDoubl e; ) >
(%sd-string;)>
(%sd-string;)>

(Db M S?)>
(%sd-string;)>

(b, M S?)>
(%sd-string;)>

(% NonNegat i veDoubl e; ) >
(%sd-string;)>

(% NonNegat i veDoubl e; ) >

(%sd- nonNegati vel nt eger;) >
(%sd-nonNegati vel nt eger;)>
(% NonNegat i veDoubl e; ) >

"(YAW?, PITCH?, ROLL?,
%li g35-tDirection; >
%tt-lang-ts;>

COMMENT?) " >

(% Degree;)>
(% Hal f Degree; ) >
(% Degree;)>

"((PONT |
COMMENT?) " >
%li g35-tPosition; >
%tt-1ang-ts; >

RECT | (RECT, REG ON))?,

(X >

(X, Y, WDTH, HEl GHT)>
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- See section F.2.17.3 Region Type
-->

<! ELEMENT REG ON (PONT, (PONT | SPLINE)*)>
<! ELEMENT SPLI NE (X1, Y1, X2, Y2, X Y)>
<I ELEMENT X (% NonNegat i veDoubl e; ) >
<! ELEMENT Y (% NonNegat i veDoubl e; ) >
<! ELEMENT W DTH (% NonNegat i veDoubl e; ) >
<! ELEMENT HEIl GHT (% NonNegat i veDoubl e; ) >
<! ELEMENT X1 (% NonNegat i veDoubl e; ) >
<! ELEMENT Y1 (% NonNegat i veDoubl e; ) >
<! ELEMENT X2 (% NonNegat i veDoubl e; ) >
<! ELEMENT Y2 (% NonNegat i veDoubl e; ) >

<l--
- See section F.2.18 Product Details Type
-->

<IENTI TY % di g35-t ProductDetails " ( MANUFACTURER?, MODEL?,

VERSI O\?) " >

SERI AL?,

<! ELEMENT MANUFACTURER
<! ATTLI ST MANUFACTURER
<! ELEMENT MODEL

<! ELEMENT SERI AL

<! ELEMENT VERSI ON

%li g35-t Organi zat i on; >
%att-lang-ts-id;>
(%sd-string;)>
(%sd-string;)>
(%sd-string;)>

<l--
- See section F. 4.1 Conment
-->
<! ELEMENT COMVENT
<! ATTLI ST COMVENT

(%sd-string;)>
%tt-1ang-ts; >

- See section Annex A: Basic | nmage Paraneter Metadata

-->
<! ELEMENT BASI C_| MAGE_PARAM (BASI C_| MAGE_I NFO?,
PREF_PRESENTATI ON_PARAM?,
COLOR_| NFO?, COMPONENT_| NFOR) >

<I ATTLI ST BASI C_| MAGE_PARAM Yatt-1ang-ts; >

<l--
- See section A 3.1 Basic |mage |Information
-->
<! ELEMENT BASI C_| MAGE_| NFO (FI LE_FORMAT?, | MAGE | D?,
| MAGE_SI ZE?, COVPRESSI ON?) >

<! ATTLI ST BASI C_| MAGE_| NFO Y%att-|lang-ts; >

<l--
- See section A 3.1.1 File and For mat
-->
<! ELEMENT FI LE_FORVAT ( FI LE_NAME?,
M ME_TYPE?,

FORMAT _TYPE?,
VERSI ON?) >

<! ELEMENT FI LE_NANME
<! ELEMENT FORVAT_TYPE
<I ELEMENT M ME_TYPE

(%sd-anyURl ;) >
(%sd-string;)>
(%sd-string;)>

<l--
- See section A 3.1.2
-
<l ELEMENT | MACGE_I D
<! ELEMENT U D
<l ELEMENT | D TYPE

I mage ldentifier

(U D?, |DTYPE?)>
(%sd-string;)>
(%sd-anyURl ;) >
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<l--
- See section A 3.1.3 Image Size
-->
<! ELEMENT | MAGE_SI ZE Y%si ze; >

<l--
- See section A 3.1.4 Conpression Mthod
-->
<! ELEMENT COMPRESSI ON (%sd-string;)>

<l--

- See section A 3.2 Preferred Presentation Paraneters
-->
<! ELEMENT PREF_PRESENTATI ON_PARAM Y%si ze; >

<l --
- See section A 3.3 Color Information

-->
<! ELEMENT COLOR_I NFO ( COLORSPACE+) >
<I ATTLI ST COLOR_I NFO %att-lang-ts;>

<l--

- See section A 3.3.1 Colorspace
-->

<! ELEMENT COLORSPACE ( PROFI LE_NAME?, PROFI LE_REF?) >
<! ELEMENT PROFI LE_NAVE (%sd-string;)>

<I ATTLI ST PROFI LE_NAME %att-1ang; >

<! ELEMENT PROFI LE_REF (%sd-anyURl ;) >

<l--
- See section A 3.4 Conponent |nformation

-->

<! ELEMENT COWVPONENT_I NFO ( NUM_COVPONENT?, PREMULTI PLI ED?,
COVPONENTS?, COMP_SI ZE*) >

<I ATTLI ST COVPONENT_I NFO %att-lang-ts;>

<! ELEMENT NUM_COVPONENT (%sd-positivel nteger;)>

<! ELEMENT PREMULTI PLI ED (%sd- bool ean; ) >

<! ELEMENT COVPONENTS (%sd-string;)>

<! ELEMENT COWP_S| ZE (%sd-positivel nteger;)>

- See section Annex B: |Inmmge Creation Metadata
-->

<! ELENMENT | MAGE_CREATI ON ( GENERAL_CREATI ON_| NFO?,
CAVERA _CAPTURE?,
SCANNER_CAPTURE?,
SOFTWARE_CREATI ON?,
CAPTURED | TEM?) >

<! ATTLI ST | MAGE_CREATI ON %att-1ang-ts;>

<l --
- See section B.3.1 General Creation Information

-->
<! ELEMENT GENERAL_CREATI ON | NFO ( CREATI ON_TI ME?, | MAGE_SOURCE?,
SCENE_TYPE?, | MAGE_CREATOR?,
OPERATOR_ORG?, CPERATCR | D?) >
<! ATTLI ST GENERAL_CREATI ON_| NFO Yvatt-lang-ts;>
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<! ELEMENT CREATI ON_TI ME (%sd- dat eTi ne; ) >
<! ELEMENT | MAGE_SOURCE (%%sd-string;)>
<! ATTLI ST | MAGE_SOURCE Y%tt-|ang; >

<! ELEMENT SCENE_TYPE (%sd-string;)>
<! ATTLI ST SCENE_TYPE Y%tt-|ang; >

<! ELEMENT | MAGE_CREATOR %li g35-t Person; >
<I ATTLI ST | MAGE_CREATOR %att-lang-ts-id;>
<! ELEMENT OPERATOR_ORG %li g35-t Organi zati on; >
<I ATTLI ST OPERATOR_ORG %att-lang-ts-id;>
<! ELEMENT OPERATOR | D (%sd-string;)>
<I ATTLI ST OPERATOR_I D %att-1ang; >

<l--
- See section B.3.2 Canera Capture
-->
<! ELEMENT CAMERA_CAPTURE (CAMERA_|I NFO?, SOFTWARE_I NFO?,
LENS_I NFO?, DEVI CE_CHARACTER?,
CAMERA_SETTI NGS?, ACCESSORY*) >

<! ATTLI ST CAMERA_CAPTURE %att-lang-ts;>
<! ELEMENT CAMERA | NFO %li g35-t ProductDetail s; >
<! ATTLI ST CAMERA | NFO %att-lang-ts;>
<! ELEMENT SOFTWARE | NFO %li g35-t ProductDetail s; >
<I ATTLI ST SOFTWARE_| NFO %tt-lang-ts;>
<! ELEMENT LENS_ | NFO %li g35-t Product Detail s; >
<! ATTLI ST LENS_| NFO Y%att-lang-ts;>

<l --
- See section B.3.2.4 Device Characterization
-->

<! ELEVENT DEVI CE_CHARACTER ( SENSOR_TECHNOLOGY?,
FOCAL_PLANE_RES?,
SPECTRAL_SENSI TI VI TY?,
| SO_SATURATI ON?, | SO _NO SE?,
SPATI AL_FREQ RESPONSE?,
CFA PATTERN?, CECF?, M N_F_NUVBER?) >

<! ATTLI ST DEVI CE_CHARACTER %tt-lang-ts; >

<! ELEMENT SENSOR_TECHNOLOGY (%sd-string;)>

<! ELEMENT FOCAL_PLANE_RES Ui ze; >

<! ELEMENT SPECTRAL_SENSI TI VI TY (%sd-string;)>

<! ELEMENT | SO_SATURATI ON (% NonNegat i veDoubl e; ) >

<I ELEMENT | SO_NO SE (% NonNegat i veDoubl e; ) >

<! ELEMENT SPATI AL_FREQ RESPONSE ( SPATI AL_FREQ VAL+) >

<! ELEMENT SPATI AL_FREQ VAL (SPATI AL_FREQ HORI Z_SFR, VERT_SFR) >
<! ELEMENT SPATI AL_FREQ (% NonNegat i veDoubl e; ) >

<! ELEMENT HORI Z_SFR (% NonNegat i veDoubl e; ) >

<! ELEMENT VERT_SFR (% NonNegat i veDoubl e; ) >

<! ELEVENT CFA_PATTERN ( COLOR_ROW+) >

<! ELEMENT COLOR_ROW (COLOR¥) >

<! ELEMENT COLOR (%sd-string;)>

<! ELEMENT CECF (LOG VAL+) >

<! ELEMENT LOG VAL (LOG _EXPOSURE, OUTPUT_LEVEL+) >
<! ELEMENT LOG _EXPCSURE (%sd- doubl e; ) >

<! ELEMENT OUTPUT_LEVEL (% NonNegat i veDoubl e; ) >
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<! ELEMENT M N_F_NUMBER

<l--

(% NonNegat i veDoubl e; ) >

- See section B.3.2.5 Canera Capture Settings

-->
<! ELEMENT CAMERA _SETTI NGS

<I ATTLI ST CAMERA_SETTI NGS

<! ELEMENT EXP_TI ME
<! ELEMENT R_EXP_TI ME

<! ELEMENT F_NUMVBER

<! ELEMENT EXP_PROGRAM

<! ATTLI ST EXP_PROGRAM

<! ELEMENT BRI GHTNESS

<! ELEMENT EXPOSURE_BI AS

<! ELEMENT SUBJECT_DI STANCE
<! ELEMENT METERI NG_MODE

<! ATTLI ST METERI NG_MODE

<! ELEMENT SCENE_| LLUM NANT
<! ATTLI ST SCENE_| LLUM NANT
<! ELEVENT COLOR TEMP

<! ELEMENT FOCAL_LENGTH

<! ELEMENT FLASH

<! ELEMENT FLASH ENERGY

<! ELEMENT FLASH RETURN

<! ELEMENT BACK LI GHT

<! ELEMENT SUBJECT_PCS| TI ON
<! ATTLI ST SUBJECT_PCSI TI ON
<! ELEMENT EXPOSURE._| NDEX
<! ELEMENT AUTO FOCUS

<! ELEMENT SPECI AL_EFFECT
<! ELEMENT CANERA_LOCATI ON
<! ATTLI ST CANMERA_LOCATI ON
<! ELEMENT ORI ENTATI ON

<! ATTLI ST ORI ENTATI ON

<! ELEMENT PAR

<! ELEMENT ACCESSORY
<! ATTLI ST ACCESSORY

<l--

- See section B.3.3 Scanner

-->
<! ELEMENT SCANNER CAPTURE

<I ATTLI ST SCANNER_CAPTURE

<l ELEMENT SCANNER | NFO
<I ATTLI ST SCANNER_| NFO

<l--

((EXP_TIME | R_EXP_TIME)?,
F_NUMBER?, EXP_PROGRAM?,

BRI GHTNESS?, EXPOSURE_BI AS?,

DIG35 Secification 2001-04-16

SUBJECT_DI STANCE?, METERI NG_MODE?,

SCENE_| LLUM NANT?, COLOR _TEMP?,

FOCAL_LENGTH?, FLASH?,

FLASH_ENERGY?, FLASH RETURN?,
BACK_LI GHT?, SUBJECT_PCSI TI ON?,
EXPOSURE._| NDEX?, AUTO FOCUS?,

SPECI AL_EFFECT*, CAMERA _LOCATI ON?,

ORI ENTATI ON?, PAR?) >
%tt-lang-ts; >

(% NonNegat i veDoubl e; ) >
(% Rational;)>

(% NonNegat i veDoubl e; ) >
(%sd-string;)>
%att-1ang; >

(%sd-doubl e; ) >
(%sd-doubl e; ) >

(% NonNegat i veDoubl e; ) >
(%sd-string;)>
%tt-1ang; >
(%sd-string;)>
%att-1ang; >

(% NonNegat i veDoubl e; ) >
(% NonNegat i veDoubl e; ) >
(%sd-string;)>

(% NonNegat i veDoubl e; ) >
(%sd- bool ean; ) >
(%sd-string;)>

%li g35-tPosition; >
%tt-lang-ts; >
(%sd-doubl e; ) >
(%sd-string;)>
(%sd-string;)>

%li g35-t Locati on; >
%tt-lang-ts;>

%li g35-tDirection; >
%tt-lang-ts; >

(% Rational;)>

%li g35-t ProductDetail s; >
%tt-lang-ts;>

Capture

( SCANNER_I NFO?, SOFTWARE_| NFO?,

SCANNER_SETTI NGS?) >
%tt-1ang-ts; >

%li g35-t ProductDetail s; >
%tt-lang-ts; >

- See section B.3.3.3 Scanner Capture Settings

-->
<I ELEMENT SCANNER_SETTI NGS
<I ATTLI ST SCANNER_SETTI NGS

Verson 1.1WD

(PI'XEL_SI ZE?, PHYSI CAL_SCAN_RES?) >

Y%att-tinmestanp; >
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<! ELEMENT PI XEL_SI ZE
<! ELEMENT PHYSI CAL_SCAN_RES

(% NonNegat i veDoubl e; ) >
Y%si ze; >

<l --
- See section B.3 Software Creation
-->

<! ELEMENT SOFTWARE_CREATI ON ( SOFTWARE | NFO®?) >

<l--
- See section B.3.4 Captured Item
-->
<! ELEMENT CAPTURED | TEM
<I ATTLI ST CAPTURED | TEM

( REFLECTI ON_PRI NT |
%tt-lang-ts; >

FILM >

<l--
- See section B.3.4.1 Reflection Print
-->
<! ELEMENT REFLECTI ON_PRI NT ( DOCUMENT_SI ZE?,
<! ELEMENT DOCUMENT_SI ZE
<! ELEMENT MEDI UM
<! ELEMENT RP_TYPE

%si ze; >
(%sd-string;)>
(%sd-string;)>

<l--
- See section B.3.4.2 Film
-->

<! ELEMENT FI LM

(BRAND?, CATEGORY?, FILM SIZE?,

DIG35 Secification 2001-04-16

MEDI UMP, RP_TYPE?) >

ROLL_I D?, FRAME_ | D?, FI LM SPEED?)>

<I ATTLI ST FI LM %tt-lang-ts; >

<! ELEMENT BRAND %li g35-t Product Detail s; >
<! ATTLI ST BRAND %tt-lang-ts; >

<! ELEMENT CATEGORY (%sd-string;)>

<! ELEMENT FI LM SI ZE Ysi ze; >

<! ELEMENT ROLL_ID (%sd-string;)>

<I ATTLI ST ROLL_ID Y%tt-|ang; >

<! ELEMENT FRAME | D (%sd- positivel nteger;)>
<! ELEMENT FI LM _SPEED (%sd-positivel nteger;)>

- See section Annex C. Content Description Metadata

-->
<! ELEMENT CONTENT_DESCRI PTI ON ( GROUP_CAPTI ON?, CAPTI ON?,
CAPTURE_TI ME?, LOCATI ON?,

PERSON*, THI NG, ORGANI ZATI ON*,

EVENT*, AUDI Of, PROPERTY*,
DI CTI ONARY*, COMVENT?) >

<I ATTLI ST CONTENT_DESCRI PTI ON %tt-1ang-ts; >

<! ELEMENT GROUP_CAPTI ON (%sd-string;)>

<I ATTLI ST GROUP_CAPTI ON %tt-1ang; >

<! ELEMENT CAPTI ON (%sd-string;)>

<! ATTLI ST CAPTI ON %tt-1ang; >

<! ELEMENT CAPTURE_TI ME (%li g35-t DateTi ne; ) >

<! ATTLI ST CAPTURE_TI ME %tt-lang-ts;>

<l--
- See section C. 3.5 Person Description
-->
<! ELEMENT PERSON (%li g35-t Person;, PCSI TI ON?,

LOCATI ON?, PROPERTY*) >
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<I ATTLI ST PERSON

<l --
- See section C. 3.6

-->
<! ELEMENT THI NG
<! ATTLI ST THI NG
<l--

- See section C.3.7

-->

<! ELEMENT ORGANI ZATI ON
<! ATTLI ST ORGANI ZATI ON
<l--

- See section C 3.8

-->
<! ELEMENT EVENT

<I ATTLI ST EVENT

<! ELEMENT EVENT_TYPE
<! ATTLI ST EVENT_TYPE

<! ELEMENT DESCRI PTI ON
<! ATTLI ST DESCRI PTI ON

<! ELEMENT EVENT_TI ME
<I ATTLI ST EVENT_TI ME

<! ELEMENT DURATI ON
<! ELEMENT PARTI Cl PANT
<I ATTLI ST PARTI Cl PANT

<! ELEMENT ROLE
<I ATTLI ST ROLE

<! ELEMENT OBJECT_REF
<! ELEMENT EVENT_RELATI ON

<! ELEMENT RELATI ON
<I ATTLI ST RELATI ON

<! ELEMENT EVENT_REF

<l --
- See section C. 3.9 Audio

o>
<! ELEMENT AUDI O
<! ATTLI ST AUDI O
<! ELEMENT AUDI O STREAM
<! ELEMENT AUDI O_FORMAT

<l--
- See section C. 3.10 Property

Verson 1.1WD
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%att-lang-ts-id;>

Thi ng Description

(NAVE?, COMMVENT?, PCSI TI ON?,
LOCATI ON?, PROPERTY*, THI NG*)>
%tt-lang-ts-id;>

Organi zation Description

(%li g35-t Organi zation;, POCSI TI ON?,
LOCATI ON?, PROPERTY*) >
%att-lang-ts-id;>

Event Description

(EVENT_TYPE, DESCRI PTI ON?,
LOCATI ON?, EVENT_TI ME?, DURATI ON?,
COMMVENT?, PARTI Cl PANT*,
EVENT_RELATI ON*,
(EVENT | EVENT_REF) *)>
%att-lang-ts-id;>

(%sd-string;)>
Y%att-1ang; >

(%sd-string;)>
%att-1ang; >

(%di g35-t Dat eTi nme; ) >
%tt-lang-ts; >

(%sd-duration;)>
( ROLE+,

(OBJECT_REF |
%att-1ang; >

PERSON | THING | ORGANI ZATI ON)) >
(%sd-string;)>

%att-1ang; >

(%sd-string;)>

( RELATI ON*, EVENT_REF+) >

(%sd-string;)>
%att-1ang; >

(%sd-string;)>

(AUDI O_STREAM?, AUDI O FORNVAT?,
M ME_TYPE?, DESCRI PTI ON?, COMVENT?) >
%tt-lang-ts;>

(%sd-anyURl ;) >
(%sd-string;)>
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-->
<! ELEMENT PROPERTY (NAMVE?, VALUE*, COWENT?, PROPERTY*)>
<I ATTLI ST PROPERTY Y%att-1ang-ts;

DI CT_REF %sd-string-c; #l MPLI ED>

<! ELEMENT NAME (%sd-string;)>
<! ATTLI ST NAME %att-1ang; >
<! ELEMENT VALUE (%sd-string;)>
<! ATTLI ST VALUE %att-1ang; >

<I--

- See section C. 3.11 Dictionary Definition
-->

<! ELEMENT DI CTI ONARY (DI CT_NAME?, COWMENT?) >
<! ATTLI ST DI CTI ONARY Y%att-lang-ts-id;>

<! ELEMENT DI CT_NAME (%sd-string;)>

<! ATTLI ST DI CT_NAME Y%tt-|ang; >

- See section Annex Di History Metadata
-->

<! ELEMENT HI STORY (MODI FI ER?, PROCESSI NG_SUMVARY?,

| MAGE_PROCESSI NG_HI NTS?, METADATA*) >
<I ATTLI ST HI STORY %tt-lang-ts; >
<! ELEMENT MODI FI ER %li g35-t Product Detail s; >

<l--
- See section D. 3.1 Processing Sunmmary
-->

<! ELEMENT PROCESSI NG_SUMVARY (1 MG_CREATED?, | MG _CROPPED?,
| MG_TRANSFORMED?, | MG_GTC_ADJ?,
| MG_STC _ADJ?, | MG _SPATI AL_ADJ?,
| MG_EXT_EDI TED?, | MG _RETOUCHED?,
| MG_COWPCSI TED?, | MG_METADATA?) >

<! ATTLI ST PROCESSI NG_SUMVARY Y%att-tinmestanp; >

<l--
- See section D.3.2 |nmge Processing Hints
-->
<! ELEMENT | MAGE_PROCESSI NG _HI NTS (1 MG_CREATED | | MG_CROPPED |
| MG_TRANSFCRMED | | MG_GTC _ADJ |
| MG_STC ADJ | | MG_SPATI AL_ADJ |
| MG_EXT_EDI TED | | MG_RETOUCHED |
| MG_COVPCSI TED | | MG_METADATA) * >

<! ATTLI ST | MAGE_PROCESSI NG_HI NTS Yatt-lang-ts;>

<! ELEMENT | M5 _CREATED (%sd-string;)>
<! ELEMENT | M3 CROPPED (%sd-string;)>
<! ELEMENT | MG_TRANSFORVED (%sd-string;)>
<! ELEMENT | MG_GTC_ADJ (%sd-string;)>
<! ELEMENT | MG_STC_ADJ (%sd-string;)>
<! ELEMENT | MG_SPATI AL_ADJ (%sd-string;)>
<! ELEMENT | M3 EXT_EDI TED (%sd-string;)>
<! ELEMENT | M3 RETOUCHED (%sd-string;)>
<! ELEMENT | MG_COWPCS| TED (%sd-string;)>
<! ELEMENT | M3 METADATA (%sd-string;)>

- See section Annex E: Intellectual Property R ghts Metadata
-
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<! ELEMENT | PR

<I ATTLI ST I PR

<l--
- See section E. 3.1 Nanes
-->
<! ELEMENT | PR_NAMES

<I ATTLI ST | PR_NAVMES
<! ELEMENT | PR_PERSON
<I ATTLI ST | PR_PERSON

<! ELEMENT | PR_ORG
<I ATTLI ST | PR_ORG

<! ELEMENT | PR_NAME_REF
<! ATTLI ST | PR_NAVE_REF

<l--

- See section E. 3.2 Description

-->
<! ELEMENT | PR_DESCRI PTI ON

<I'ELEMENT | PR_TITLE
<I ATTLI ST I PR_TI TLE

<! ELEMENT | PR_LEGEND
<I ATTLI ST | PR_LEGEND

<! ELEMENT | PR_CAPTI ON
<I ATTLI ST | PR_CAPTI ON

<! ELEMENT COPYRI GHT
<I ATTLI ST COPYRI GHT

<l --
- See section E. 3.3 Dates
-->
<! ELEMENT | PR_DATES
<! ATTLI ST | PR_DATES

<l ELEMENT | PR_DATE
<I ATTLI ST | PR_DATE

<l--

- See section E. 3.4 Exploitation

-->
<! ELEMENT | PR_EXPLO TATI ON

<I ATTLI ST | PR_EXPLQO TATI ON
<! ELEMENT | PR_PROTECTI ON

<! ELEMENT | PR_USE_RESTRI CTI ON
<! ATTLI ST | PR_USE_RESTRI CTI ON

Verson 1.1WD

(I PR_NAMES?, | PR_DESCRI PTI ON?,
| PR_DATES?, | PR_EXPLO TATI ON?,

| PR_I DENTI FI CATI ON?,
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| PR_CONTACT_PQO NT?, | PR_HI STORY?) >

%att-lang-ts; >

(1 PR_PERSON?, | PR_ORG?,
| PR_NAME_REF?) +>
%tt-lang-ts; >

%li g35-t Per son; >
DESCRI PTI ON %sd- stri ng-c;
%att-lang-ts-id;>

%li g35-t Organi zat i on; >
DESCRI PTI ON %sd- stri ng-c;
%att-lang-ts-id;>

(%sd-string;)>
DESCRI PTI ON %sd- stri ng-c;

(1 PR_TI TLE?, | PR _LEGEND?,
| PR_CAPTI ON?, COPYRI GHT?) >

(%sd-string;)>
%tt-lang-ts; >

(%sd-string;)>
%tt-lang-ts; >

(%sd-string;)>
%tt-lang-ts; >

(%sd-string;)>
%tt-1ang-ts; >

(1 PR_DATE+) >
%tt-lang-ts; >

(%di g35-t Dat eTi ne; ) >
DESCRI PTI ON %sd- stri ng-c;
%tt-lang-ts;>

(1 PR_PROTECTI ON?,
| PR_USE_RESTRI CTI ON?,
| PR_OBLI GATI ON?,
| PR_MGMI_SYS?) >
%tt-1ang-ts; >

(%sd- nonNegat i vel nt eger;) >

(%sd-string;)>
%att-1ang; >
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<! ELEMENT | PR_OBLI GATI ON
<I ATTLI ST | PR_OBLI GATI ON

<l--

(%sd-string;)>
Yatt-| ang; >

- See section E. 3.4.4 |PR Managenent System

>
<! ELEMENT | PR_MGVT_SYS
<! ATTLI ST | PR_MGMI_SYS

<! ELEMENT | PR_MGMI_TYPE
<! ELEMENT | PR_MGMTI_SYS_| D

<! ELEMENT | PR_MGMTI_SYS_LQOCATI ON

<l--

(1 PR_MGMT_TYPE?,
| PR_MGMI_SYS | D?,
| PR_MGMI_SYS_LOCATI ON?) >
%att-lang-ts; >

(%sd-string;)>
(%sd-string;)>

(%sd-anyURl ;) >

- See section E.3.5 ldentification

-->
<! ELEMENT | PR_I DENTI FI CATI ON

<! ATTLI ST | PR_I DENTI FI CATI ON

<l--

(1 PR_I DENTI FI ER?,
LI CENCE_PLATE?) >
%tt-lang-ts; >

- See section E.3.5.1 GCeneric IPR Identifier

-->
<I ELEMENT | PR_I DENTI FI ER

<! ELEMENT | PR_| D_MODE
<! ATTLI ST | PR_| D_MODE
<! ELEMENT I PR ID
<IATTLIST IPRID

<l--

(1 PR_I D_MODE?, |PR |D?)>

(%sd-string;)>
%att-1ang; >
(%sd-string;)>
%att-1ang; >

- See section E.3.5.2 Licence Plate

-->
<! ELEMENT LI CENCE_PLATE

<! ELEMENT LP_COUNTRY
<! ELEMENT LP_REG AUT
<! ELEMENT LP_REG NUM
<! ELEMENT LP_DELI VERY_DATE

<l--

- See section E. 3.6 Contact Point

-->
<! ELEMENT | PR_CONTACT_PQO NT

<! ATTLI ST | PR_CONTACT_PQO NT

<l--

- See section E.3.7 |IPR H story

-->
<! ELEMENT | PR_HI STORY
<! ATTLI ST | PR_HI STORY

Verson 1.1WD

(LP_COUNTRY?,
LP_REG AUT?,
LP_REG NUMR,
LP_DELI VERY_DATE?) >

(%sd-string;)>
(%sd-string;)>
(%sd-string;)>
(%sd-dat eTi ne; ) >

(1 PR_PERSON | | PR _ORG
| | PR_NAVE_REF) >
%tt-lang-ts;>

(1 PR+) >
%tt-1ang-ts; >
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Appendix | . Examples

|.1 Metadata Examples

Figure I-1: Example image

<?xm version="1.0" encodi ng="UTF-8" ?>
<! DOCTYPE METADATA PUBLIC "-//DIG/DTD DI&35 1.1//EN' "dig35-1.1.dtd" >

<METADATA>
<| MAGE_CREATI O\>
<GENERAL_CREATI ON_| NFC>
<CREATI ON_TI ME>1999- 12- 9T12: 30: 31</ CREATI ON_TI ME>
<l MAGE_CREATOR>
<PERSON_NAME>
<NAME_COWP TYPE="G ven" >Kat suki </ NAVE_COWP>
<NAME_COWP TYPE="Fani | y">I shi i </ NAVE_COWP>
</ PERSON_NAMVE>
<NI CKNAME>Kat s</ NI CKNAVE>
</ | MAGE_CREATOR>
</ GENERAL _CREATI ON_| NFO>
<CAMERA CAPTURE>
<CAMERA | NFO>
<MANUFACTURER>
<ORG_NAME>Acne</ ORG_NAME>
</ MANUFACTURER>
<MODEL>Model 1000</ MODEL>
</ CAVERA_| NFO>
<CAMERA_SETTI NGS>
<EXP_TI ME>1/ 60</ EXP_TI ME>
<F_NUVBER>5. 6</ F_NUVBER>
<EXPOSURE_BI AS>0</ EXPCSURE_BI AS>
<SUBJECT_DI STANCE>10</ SUBJECT_DI STANCE>
<FLASH>FALSE</ FLASH>
</ CAMERA_SETTI NGS>
</ CAMERA_CAPTURE>
</ | MAGE_CREATI ON>
<CONTENT_DESCRI PTI ON>
<CAPTI ON>Vi ew from rest aur ant </ CAPTI ON\>
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<LOCATI ON\>
<ADDRESS>
<ADDR_COWP TYPE="Ci ty" >Maui </ ADDR_COWP>
<COUNTRY>US</ COUNTRY>
</ ADDRESS>
</ LOCATI ON\>
<EVENT>
<EVENT_TYPE>Meet i ng</ EVENT_TYPE>
<DESCRI PTI ON>Conmi tt ee Meet i ng</ DESCRI PTI ON>
</ EVENT>
<COMMENT>A very ni ce day. </ COMVENT>
</ CONTENT_DESCRI PTI O\>
</ METADATA>
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|.2 Internal Association Examples

This section discusses several methods to associate XML encoded metadata with various image file formats — most of which
are currently implemented in digital cameras or supported by scanners, CD providers, online image processors, etc. This broad
implementation at the input stage of imaging equipment allows devel opersto support the DIG35 Metadata and immediately take
advantage of some metadata information. Several aternatives for associating the internal metadata to DIG35 metadata may
exist for each file format and the most useful method is application dependent. However, if those associated metadata are to be
properly exchanged, the sending and receiving application must both comply with a common implementation method.

Many image file formats are commonly used in today’ s existing applications. The following table shows of the most common
file formats that have association examples discussed in this section and further discuss the benefits and drawbacks of each
method:

Table I-1: File Format and Association Method Relation

File format Association method
(variant)
Exif/TIFE Using existing tags
(Uncompressed) Using a Private Tag
Using existing tags
Exif/JPEG Using a Private Tag
(Compressed)
Using the APPn marker
TIFF Using a Private Tag
Using existing property sets
Flashpix Using a new property set
Format independent Using the end of file

See Appendix I11:Embedding DIG35 Metadata in File Formats on a definition of how to embed DIG35 Metadata in TIFF and
JFIF file formats.

NOTE: DIG35 welcomes comments on the proposed definition on the method to embed DIG35 Metadata in TIFF and JFIF file
formats.

|.2.1 File Format Dependent Association

In this section, the variousfile format dependent association options are presented. Each approach al so discussed the benefit and
drawbacks of such method.
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1.2.1.1 Using Existing Exif/TIFF Tags

XML implementation requires multi-byte capability and extensible storage. Within Exif/TIFF there are only two tags that

permit multi-byte and arbitrary size data: "MakerNote" and "UserComment.” The MakerNote tag is reserved for manufacturers
information. The DIG35 application, therefore, should store DIG35 metadata in the “ UserComment” tag as defined in the Exif

specification.

TIFF Header
oth IFD for ImageWidth

Primary Image
Data StripOffsets

Exif IFD Pointer
GPS IFD Pointer
Next |FD Pointer
... Vaueof OthIFD ...
Exif IFD Nt e <
DateTime Digitized
UserComment

(Exif Private Tag)

... Value of EXIfIFD ...

DIG35 Metadata —

GPSIFD GPS Version ——
(GPSInfo Tag)
... Value of GPSIFD ... -
1t IFD for ImageWidth
Thumbnail Data
StripOffsets
... Value of 1stIFD ...
Thumbnail Data —
Primary ImageData ~ Strip1 [«
Strip 2
StripL

Figure I-2: Uncompressed Exif/TIFF file format with DIG35 metadata

Table I-2: Discussion items on Exif/TIFF using UserComment

Pros

- No need to define anew Tag

Cons

- If other applications use the “UserComment” tag for a different purpose, DIG35 metadata
may not use thistag or thereisarisk of being overwritten.
- If user increase “UserComment” size, many offset tags need to recal culate each address.

Verson 1.1WD
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1.2.1.2 Using Exif/TIFF Private Tag

DIG35 Metadata may be recorded using a “Private Tag” in the Oth IFD.

DIG35 Soecification 2001-04-16

TIFF Header
Oth IED for ImageWidth
Pf'ln'\ary]mage P B NS R RS
Data StripOffsets
DIG35 Private Tag
Exif IFD Pointer
GPS IFD Pointer
Next |FD Pointer
... Valueof OthIFD ...
DIG35 Metadata <
Exif IFD Exif Version e
(Exif Private Tag) DateTime Digitized
... Value of ExifIFD ...
GPSIFD GPS Version «
(GPSinfoTag) £~
....Value of GPSIFD ...
18 IFD for magewidih <
Thumbnail Data
StripOffsets
... Valueof 1stIFD ...
Thumbnail Data 4—
Primary Image Data Strip 1 4
Strip 2
StripL

Figure 1-3: Uncompressed Exif file format with DIG35 metadata

Table I-3: Discussion items on Exif/TIFF using Private Tag

Pros

- Only DIG35 Metadata uses the new private tag.

Cons

- Need to add a NEW private Tag.

- If metadata are added increasing the size, many offset tags need to recal cul ate each address.

Verson 1.1WD
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1.2.1.3 Using Existing Exif/JPEG Tag

The Exif/JPEG format has a similar situation to the Exif/TIFF format; therefore DIG35 metadata may be recorded in the
“UserComment” tag defined in Exif IFD.

Exif Compressed Data APP1 Marker
SOl APP1 Marker
APP1 Leng‘gth Compr
DQT bt Thumbnail
DHT Tiff Header
SOF Oth IFD %)
SOS
— Exif IFD DT
ompr
Dpata ] UserComment DHT
DIG35 Metadata SOF
EOQI sSOS
1st IFD Compressed
JPEG Thumbnail EOI

Figure 1-4: Compressed Exif/JPEG file format with DIG35 metadata

Table I-4: Discussion items on Exif/JPEG using UserComment

Pros | - No need to define anew Tag

Cons | - If other applications use the “UserComment” tag for a different purpose, DIG35 metadata
may not use this tag and has the risk of being overwritten.

- If user increase “UserComment” size, many offset tags need to recal culate each address.

1.2.1.4 Using Exif/JPEG Private Tag

DIG35 Metadata may be recorded using a “Private tag” in the Oth IFD.

Exif Compressed Data APP1 Marker
e APP1 Marker
Length
AP : Compressed
DQT Exif .
" Thumbnail
DHT Tiff Header
SOF Oth IFD =y
SOS Private Tag DQT
Corgp;t?d DIG35 Metadata DHT
SOF
EOI Exif IFD o
E Compressed
1stIFD kb
JPEG Thumbnail Eol

Figure I-5: Compressed Exif data files with DIG35 metadata

Table I-5: Discussion items on Exif/JPEG using Private Tag

Pros - Only DIG35 Metadata uses the new private tag.
Cons | - Need to add aNEW private Tag.
- If metadata are added increasing the size, many offset tags need to recal culate each address.
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1.2.1.5 Using Exif/JPEG APPn marker

DIG35 Metadata may be recorded under a different APP marker. This example uses the APP4 marker.

APP1 Marker
Length
Exif
Tiff Header
0th IFD
Exif IFD
1st IFD
JPEG Thumbnail

Exif Compressed Data

APP2 Marker
Length

SOl FPXR, 0x00, 0x00
APP1 Stream Data
APP2
APP3
APP4
DQT
DHT
SOF

Other Metadata

APP4 Marker
Length
SOS —
Identifier (DIG35)
Compressed

Data DIG35 Metadata
(Written in XML)

EOI

Figure I-6: Compressed Exif data files with DIG35 metadata

Table I-6: Discussion items on Exif/JPEG using APP marker
PROS - Only DIG35 Metadata uses the defined APP Marker.
CONS - Need to communicate the use of the APP Marker.
- APP Marker maybe used or used differently in other applications.
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1.2.1.6 Using TIFF Private Tag

DIG35 Metadata may be recorded using a“Private Tag” in a TIFF file.

TIFF Header
Oth IFD for ImageWidth
anarylmage R SRR PR R s
Data StripOffsets
Private Tag

Next |FD Pointer
.. Vaueof OthIFD ...

DIG35 Metadata ¢

Strip 2

SripL

Figure I-7: TIFF file format with DIG35 metadata

Table |-7: Discussion items on TIFF using Private Tag

Pros

- A new private tag is allocated specifically used for DIG35 Metadata.

Cons

- Need to register aNEW private Tag ID.

Verson 1.1WD
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1.2.1.7 Using Existing Flashpix Property Set

In order to embed DIG35 Metadata in a Flashpix file format, it may be stored in the “ Content description note” of “ Content

Description” property as shown below.

FlashPix image
view root object

DIG35 Soecification 2001-04-16

Source FlashPix Resolution 0 Subimage
image object data
5 Subimage
- Result FlashPix % header
Summary info. image object Summary info.
property set 1 || property set
CompObj. Source desc. CompObj Resolution n Subimage
I stream property set 1 stream data
Global info. Result desc. Image contents ICC profile Subimage
property set property set property set header
Extension list Transform Image Info.
property set property set | property set
Content desc.
Operation Extension list property
Property set property set Content desc.
notes
I
DIG35
Metadata

Figure I-8: Flashpix file format with DIG35 metadata

Table I-8: Discussion items on Flashpix using Content Description Note

Pros

- No need to add a NEW property set.
- Exif’s “UserComment” can be converted to Flashpix’s “Description Note” property.

Cons

- Most applications supporting Flashpix file format do not read/write the property set.

1.2.1.8 Defining a New Flashpix Property

DIG35 Metadata is recorded by defining a NEW property set. “DIG35 property set” for example, inthe “Extension list”.

FlashPix image
view root object

Source FlashPix Resolution 0 Subimage
image object data
- Subimage
- Result FlashPix : header
Summary info. image object Summary: info.
property set 1 || property set
CompObj. Source desc. CompObj Resolution n Subimage
] stream property set I stream data
Global info. Result desc. Image contents ICC profile Subimage
property set property set property set header
Extension list Transform Image Info.
property set property set property set
Operationt — Extension list DIG35 DIG35
property se property set property set Metadata

Figure I-9: Flashpix files format with DIG35 metadata

Table I-9: Discussion items on Flashpix defining a new property set

Pros

- Only DIG35 Metadata uses the new property set.

Cons

- Need to EXTEND the property set.
- Most Flashpix file format supporting applications do not read/write the property set.

Verson 1.1WD
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|.2.2 File Format Independent Association

|.2.2.1 File Format Independent

Thisis an example of afile format independent implementation. The metadata block consists of a header, the actual XML
metadata and footer. The footer is used to identify images that are associated with metadata and those that are not. The
identification method consists of reading the fixed length footer, then scan the header where you can calculate from the footer
and verify the check-sum, and finally verify the metadata body. By this process, the reader is able to verify if the metadatais
correctly set and properly detach the metadata from the image file.

Any image data
(JFIF, BMP, PhotoCD,
GIF, etc.)

Header

DIG35 metadata
(Any Size)

Footer

Figure 1-10: A file format independent association method

Table I-10: Discussion items on file format independent association method

Pros | - Enable file format independent association

- Can edit metadata without dealing with an image data.

- Simple structure

Cons | - Becomesadifferent file asawhole (thusis not alegal internal association method; See
Appendix 11 for detail discussions)
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Appendix |I: Metadata
Associlation

1.1 Introduction

This section isintended to illustrate many of the challenges attributed to associating metadata with images and potential
problems encountered relating to retention of image metadata throughout the lifecycle of that image.

DIG35 hasidentified three types of metadata association models: internal, external and hybrid (a combination of internal and
external). All three types of association models are commonly used in the industry today.

(1) Internal M odel: When using the internal model, metadata is stored with the image fileitself. A good example isthe
storing of metadatain image file ‘headers' or ‘tags’. Image metadata may also be attached to afile even if a pre-existing
mapping of the image file did not exist.

(2) External Model: The external model uses external references to associate metadata to an image file. Often times the
image file nameis used to link the external metadata and the image itself. Examples might be when an imageis stored on
a server while the metadata is stored locally.

(3) Hybrid M odel: Using both internal and external metadata for association happens frequently. For example, some
metadata (file headers/tags) are stored directly in the image file while additional descriptive metadata added later in the
workflow is stored externally in a database.

Asthere are several challenges for each type of association models, each will be discussed in more detail below with examples
of typical applications, challenges, and technical issues.

1.2 Internal Model

Using the internal model, image metadatais stored in the same file as the image data itself. Images may be tagged or appended
with metadata; in either case metadata is stored within the image file. Theinternal model is arobust solution for applicationsin
which there is a known image workflow in a controlled environment. It is not ideal for uncontrolled environmentsin which
different file formats, devices and applications are used

I11.2.1 Typical Applications

As discussed above, the ‘internal model’ isideal for controlled environments where there may be only one file format, using a
limited known set of devices and applications that are proven to be interoperable and to retain the internal metadata throughout
the image workflow. This might be a business deployment of digital imaging hardware and applications, in which asinglefile
format is allowed with a structured metadata template, and regulated applications. This type of environment ensures that all
metadata is retained throughout the image workflow.

Theinternal model islessthan ideal for a consumer-focused application in which awide variety of capture devices, image
editing application and services are used. In order to support all solutions used throughout the workflow, each device,
application, or service must be aware of the metadata and allow for the retention and versioning of this metadata.

I1.2.2 Challenges and Technical Issues

11.2.2.1 File Format Dependent
File formats may not support an internal metadata structure or metadata structures may differ from file format to file format.

One way to combat this problem isto convert to afile format that supports an internal metadata structure (e.g. convert from
JPEG to an Exif file for additional internal storage of metadata).
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11.2.2.2 Metadata Aware Applications Required

Devices, applications, and services that work with afile that hasinternal metadata must be aware of this metadata and be ableto
retain, edit and version the metadata. Most applicationsin the industry today are metadata unaware, destroying, overwriting or
ignoring internal descriptive information when afile is saved. Further, many software applications do not correctly retain
non-proprietary metadata often overwriting this metadata with their own proprietary application tags. Replacing or revising
such applications may be difficult.

11.2.2.3 Metadata Versioning
Defining how the previously stored metadata is retained, edited, or passed along in a given image workflow is a challenge.

Furthermore, continuously adding metadata to the file results in a file size increase that will result in afile too large to use.
However, maintaining previous metadata is important to many users and usages.

11.2.2.4 Metadata Sharing and Collections

Complexities also occur when a single set of metadata must be assigned to multiple images or groups of images. To support
internal metadata, each image must be tagged individually, which isan inefficient processfor asingle set of metadatathat can be
associated with a group of images.

1.3 External Model

The external model provides away to use external information along with alink to an image file in order to associate metadata
with adigital image.

11.3.1 Typical Applications

Several common ways that the ‘external model’ is used today include using a database structure to identify and associate
metadatawith theimage file or using an external file (such asatext file, HTML file, XML fil€). It isthe DIG35’ sgoa to provide
acommon XML structure that can be used as a standard for external and internal model associations.

External models are ideal for using image files for one single application. For example, an online service that uses a database
structure in order to store information about its users' images is an example of an external model.

External models also fit well with images that are on read-only media such as CD-ROMs or DV Ds. In these types of
environments, images may stay on the read-only media, but the associated metadata must be assigned and managed else where
in read-write form.

External models are less than ideal for users and workflow where there are many applications as the associated metadata files
may become lost or broken when trying to tie a single image to multiple applications.

I1.3.2 Challenges and Technical Issues

11.3.2.1 Broken Links
Using the external model, losing the link from animage file to a metadatafile or from adatabase to an image file isacommonly

known problem. This may occur if animage file is renamed and the corresponding metadata file or link is not updated to reflect
this change. Thisis most likely to occur during the transmission of a digital image file (upload, download).

11.3.2.2 Different Association Types

Asitisachallenge with theinternal model to deal with the multiplefile formats and their associated internal metadata structures,
it isachallenge with the external model to deal with multiple association types (such as database, text file, etc.)

11.3.2.3 Metadata Versioning

Defining how previously entered metadata is retained, edited, or passed along in a given image workflow isachallengein the
external model also. Maintaining link integrity is akey challenge when working with image metadata using the external model.
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11.3.2.4 Different Types of Metadata

The external model poses an additional challenge when the metadata that is associated is not textual metadata. For example, if
the metadata is an audio annotation then the association must either be done via a file naming convention or using another
external file such as a sound or text file.

1.4 Hybrid Model

The hybrid model uses a combination of both the internal and the external mechanisms for metadata association.

I11.4.1 Typical Applications

Typical applicationsinclude aworkflow in which image submissions are coming from many disparate sources, some of which
are currently using the internal model and others that are using the external model.

I1.4.2 Challenges and Technical Issues

11.4.2.1 Applications Must Support Both Types

Using both types of structures provides its own set of challenges. Applications must now support two different types of
associations, requiring complex checking and validation and some intelligence about which takes precedence when both types
exist.

11.4.2.2 Metadata Versioning

As mentioned in both the internal and external models, metadata versioning is key issue.

1.5 File Format Dependence

DIG35 and the DIG35 Recommended XML Implementation represent afile-format independent solution. The following tables
illustrate the pros and cons of defining a standard that is either file format dependent or independent with relation to the models
discussed above.

I1.5.1 Internal model

DEPENDENT INDEPENDENT

PROS - Legal image file format - Single implementation appliesto all formats

- Append capability

- Need not worry about different formats
having different metadata fiel ds defined

CONS - Different file format may have different - Undefined format
metadata schema. May not be able to passone | - May crash application
metadata set to another format. - Image editing applications and services may
- Single APl may be defined to attach DIG35 need to be greatly redesigned.
metadata, though need separate
implementations for each file format to embed
metadata

I1.5.2 External Model

DEPENDENT INDEPENDENT
PROS - Support for all file formats regardless of
internal structure.
CONS - Limited file format support. - Applications need to track file type or file
extension
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Appendix |11: Embedding DIG35
Metadata in File Formats

[11.1 Introduction

This section introduces methods for storing XML metadatain TIFF and JPEG image file formats such that the XML will not
effect the functionality of current image file readers. These methods also set the stage to help image file reader devel opersto
prepare for the new image file format under development in the JPEG 2000 standards group[21]. The JPEG 2000 image file
format allows the image metadata to be stored using XML. The XML defined in the JPEG 2000 format covers new categories of
information such as content description, history and intellectual property[22].

For the TIFF image file format, an Image File Directory (IFD) and two tags have been defined to store the XML metadata. To
provide the broadest support possible, an Application Segment has been defined to store XML metadatain "classic" JPEG based
image file formats (Exif, JFIF, SPIFF). The Length of the Application segment limits the storage of datato 64K bytes. Fields
have been defined in the Application Segment to support the storage of XML data that exceeds 64K bytes.

NOTE: DIG35 welcomes comments on both TIFF and JFIF definitions as described below.

I11.2 XML Storage in TIFF Image Files

To support storage of XML in TIFF image filesan XML Image File Directory (IFD) and two tags have been defined to store
XML metadata. The XML IFD Pointer tag ID value (defined bel ow) has been registered with Adobe Systems. The XML IFD is
stored in the | FD associated with theimage that the metadata describes. Inthe case of aTIFF filethat containsasingleimage the
XML IFD will be stored in the first IFD or 0" IFD.

[11.2.1 XML IED Pointer Definition

The XML IFD Pointer isatag that pointsto a set of tags used to store XML metadata. The 12 byte tag storesin last 4 bytes of the
value field an offset from the TIFF header to the IFD that contains the tags used to store XML. The XML IFD is stored in the
IFD associated with the image that the metadata describes.
XML IFD Pointer

Tag = 50264 (0xC458)

Type=LONG

Count=1

Default = none

[11.2.2 XML Attribute Tag Definitions

[11.2.2.1 OffsetinReconstructed IFD Entry

The OffsetinReconstructed | FD entry specifies where the XML data from this chunk of XML should be placed in the
reconstructed XML metadata.

NOTE: In aTIFF image file this tag would contain a value of zero.
Field Name = OffsetinReconstructed

Tag=1
Type=LONG
Count=1

Default = O for TIFF files
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[11.2.2.2 XMLData IFD Entry

The XMLData IFD entry specifiesthe XML data.

Field Name = XMLData

Tag=2
Type = UNDEFINED
Count = Any

Default = none

111.3 XML Storage in JPEG Based Image File Formats

An Application Segment 4 (APP4) has been defined and registered with the JPEG Utilities Registration Authority (JURA) to
store XML in JPEG based image file formats (Exif, JFIF, SPIFF). The Application Segment is defined in the ISO/IEC 10918-1
doucment (JPEG Specification). The Length of the Application segment limits the storage of datato 64K bytes. The Segment
Sequence Number and Total Number of Segments fields have been defined in the APP4 to support the storage of XML datathat
exceeds 64K bytes.

[11.3.2 Application Segment Definition

Thefollowing table defines the syntax and format of APP4. The Identifier field is used to indicate that this Application segment
contains XML metadata or XML intellectual property metadata. The Segment Sequence Number and Total Number of
Segments fields are used to identify where the XML metadatain this application segment should be placed in the reconstruction
of the entire XML metadata. For example if the XML datato be stored in the image file was 100K bytes two APP4 segments
would be used. The ISO/IEC 10918-1 document (JPEG Specification) that defines the Application segment has no rules for the
number of Application segments with the same value, in this case the number of APP4s, or the order of the Application
segments. Therefore, one of the APP4 segments would set the Segment Sequence Number to 1 and the Total Number of
Segments to 2 and contain the first fragment of XML data. The other APP4 segment would set the Segment Sequence Number
to 2 and the Total Number of Segmentsto 2 and contain the second fragment of XML data. In the APP4 segments the XML
metadata is stored in the Application Segment at an offset equal to fourteen (14).

Table 111-1: Syntax for APP4 to Support Storage of DIG35 XML data

Offset Field Definition ' Bytecount Default Contents
0 APP4 Application Marker 2 OxFF,0xE4
2 Length - Total APP4 field byte count, including the byte 2 none

count value (2 bytes), but excluding the APP4 marker
itself. Note multiple APP4 segments may exist in the

image file.
4 Identifier - This zero terminated string uniquely 6 XML Data(xml ):
identifies that this APP4 application segment contains 0x78,0x60,0x6C,0x20,0x00,0x00
XML data or Intellectual Property XML data. Note, pad
byte(s) of 0x00 are added to complete the six byte field. Intellectual Property (jp2i):
0x6A,0x70,0x32,0x69,0x00,0x00
10 Segment Sequence Number — The segment sequence 2 none

number identifies the order of the segment in the group
of the total number of segments that contain XML data.
Thisvalue will be used to reconstruct XML datathat is
greater then 64K in length
12 Total Number of Segments— The total number of 2 none
segments that contain XML data

14- XML Data. —Well-formed XML datais self-describing.
65535 | See JPEG2000 Part 2[22] for the details of thisfield.
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111.4 XML Storage Considerations

When storing XML metadata into an existing image file format the DIG35 |G members recommend that you strongly consider
the following implications.

[11.4.1 Duplication of Information

When storing XML metadata into an image file format avoid duplicating metadata information already stored directly in the
image file format. For example the Exif [24] defined tags relating to image-capture conditions are created and stored directly in
the Exif image. Therefore XML metadata added to an Exif image file should not contain camera-setting elements.

[11.4.2 Store a "well-formed" XML Document

The XML document stored in an existing image file format should be well-formed XML as defined in the current W3C's XML
recommendation[30]. Well-formed XML dataisrequired for the XML parser to successfully parse theinformation contained in
the document. For further information on how to provide hints to validate an XML document, see 1V.2.3Hints to Validate
DIG35 XML Documents.
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Appendix IV: Conformance

Different sets of conformance criteria exist for supporting the metadata defined in this specification:
»  Conforming metadata definitions

»  Conforming metadata implementations

V.1 Conforming Metadata Definitions

An image metadata definition is a DIG35 conforming metadata definition if it adheres to the specification described in this
document and also has the capability of converting the metadata to the recommended implementation format described in this
document. Note that the metadata definitions shall supersede the recommended XML implementationin all cases.

Those who wish to conform at thislevel may choose a different implementation method other than XML.

V.2 Conforming Metadata Implementation

DIG35 metadata document is a Conforming Metadata | mplementation if it adheres to the reference implementation and XML
Schema or DTD specification described in this document and:

e isawell-formed XML document
« if al non-DIG35 namespace elements removed from the document, it isavalid XML document

1VV.2.1 Conforming DIG35 Stand-alone Files

It isa Conforming DIG35 Sand-alone Fileif:
e Itisaconforming metadataimplementation
e Theroot element is <METADATA>

1VV.2.2 Conforming DIG35 Included Files

A DIG35 metadata document that isincluded within another XML document is a Conforming DIG35 Included Fileif the
DIG35 metadata document is properly extracted from the other XML document, conformsto the DIG35 XML Schemaor DTD
and the DIG35 metadata’ s root element is <METADATA>.

1VV.2.3 Hints to Validate DIG35 XML Documents

If the DIG35 XML document structure is defined by a XML Schema then the root element of the XML document isrequested to
contain the xsi:schemalocation attribute as defined by the XML Schema recommendation[33]. The xsi:schemalocation
attribute provides hints asto the physical location of schemadocument. The schemathat the XML document isbased on hastwo
purposes. First it can be used to validate the structure and content of the XML metadata. Second it is used to specify the value
type of the content.

If an DIG35 XML document structure is defined by a DTD then the header of the XML metadata is requested to contain

the IDOCTY PE as defined by the XML recommendation[30]. The IDOCTY PE specifies the Document Type Definition (DTD)
and contains the root element name and the location of the DTD. The DTD that the XML document is based on is used to
validate the structure of the XML document.
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Appendix V: Field Translations

This section providesinformative transl ations of metadata fields defined in this specification. Other languages may be translated
in asimilar manner. Note that the translations are by no means exhaustive nor required. In addition to the translations below
there may be other descriptions applicable to specific uses and applications. The use of these trandations are optional .

NOTE: DIG35 welcomes comments on these trand ations as well as contributions on other languages.

V.1 Translation of Basic Image Parameter Fields

The following table specifies translations to the metadata fields defined in Annex A:Basic Image Parameter Metadata.

M etadata field name

Table V-1: Trandation of Basic Image Parameter fields

El ement nane

Nom du Champ de M etadonnees

Basic Image Parameter  [BASI C_| MAGE_PARAM Parametres Image de Base [ 5 FE A
Basic Image Information|BASI C_I MAGE_I NFO Info Image de Base ({5 R
File and Format FI LE_FORVAT Fichier et Format 77 ANT F—<vh
File Name FI LE_NAME Nom de Fichier 77 AV
File Format Type FORMAT_TYPE Type de Format de Fichier 7 —~ v MEjl
MIME Type M NE_TYPE Type MIME MIME %4~
Version \VERSI ON \ersion A —~yhN—Tar
Image | dentifier | MAGE_I D I dentifiant d'l mage EESvIES
Unique I dentifier U D I dentifiant Unique ekl £
Unique Identifier Type || D_TYPE Type d'ldentifiant Unique ekt - Fl )
Image Size | MAGE_SI ZE Dimension de |I'lmage A2
Compression Method ~ [COVPRESSI ON M ethode de Compression =i 7 ik
preterred Presentallon  IpREF_PRESENTATI ON_PARAM|Prametres Preferes de 000000000
Color Information COLOR_I NFO Information sur la Couleur AR
Colorspace COLORSPACE Espace de Couleurs 5,25 ]
Profile Name PROFI LE_NAME Nom de Profil a7y AN
Profile Reference PROFI LE_REF Reference de Profil a7 AN
Component information [COMPONENT_| NFO Information sur les Composantes |71 AN — R ME R
Number of Components [NUM_COMPONENT Nombre de Composantes IR — R M

Pre-multiplied

PREMULTI PLI ED

Premultiplication

gooo

Dimension des Composantes

Component Description [COVPONENTS Description des Composantes R — R bRl
Component Size COVP_SI ZE = R— R AR
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The following table specifies trand ations to the metadata fiel ds defined in Annex B:lmage Creation Metadata.

Table V-2: Trandation of |

mage Creation fields

M etadata field name El ement name Nom du Champ de M etadonnees HA4
Image Creation | MAGE_CREATI ON Creation de I'lmage 15 AE T R
General Creation Information|GENERAL_CREATI ON_I NFO| nformation Generales de Creation | 4E i 175 4
Creation Time CREATI ON_TI ME Date-Heure de Creation %R R H RE
Image Source | MAGE_SOURCE Source d'lmage 81 A= i T
Scene Type SCENE_TYPE Type de Scene o — T HE
Image Creator | MAGE_CREATOR Createur de I'lmage R AR
Operator Organization OPERATOR_ORG Organisation de I'Operateur A~ — 2R )
Operator ID OPERATOR | D Identifiant de I'Operateur A ~L—% 1D
Camera Capture CAVERA CAPTURE Saisie Camera AT RN R
Camera Information CAVERA_| NFO Informations sur la Camera I A7 &
Software Information SOFTWARE_| NFO Informations sur le Logiciel V7 ME R
Lens Information LENS_I NFO Informations sur I' Optique L A
Device Characterization DEVI CE_CHARACTER Caracteristiques de |'Appareil TS A AW

Camera Capture Settings

CAMERA_SETTI NGS

Reglages de Saisie de la Camera

0 A7 BOE N

Accessory ACCESSORY IAccessoire A5 8 i 17
Scanner Capture SCANNER_CAPTURE Saisie Scanner A3 1

Scanner Information SCANNER_I NFO Information sur le Scanner A3 1

Software Information SOFTWARE_| NFO Information sur le Logiciel 7 M

Scanner Capture Settings

SCANNER_SETTI NGS

Reglages de Saisie du Scanner

ey R

Pixel Size Pl XEL_SI ZE Dimension du Pixel HEata
Physical Scan Resolution  [PHYSI CAL_SCAN_RES Resolution Physique de Scanner [ ERfiR {4 &
Captured Item CAPTURED _| TEM Sujet de la Saisie g 23 v
Reflection Print REFLECTI ON_PRI NT Tirage en Reflexion oood
Document Size DOCUMENT_SI ZE Dimension du Document i g A R
Medium MEDI UM Support iE (ks
Reflection Print Type RP_TYPE Type de Tirage en Reflexion Ffa 2 A~
Film Fl LM Film A L I
Brand BRAND Genre TANDLT TR
Category CATEGORY Categorie Vira=b)
Film Size FI LM _SI ZE Dimension du Eilm ANV DY AR
Roll ID ROLL_I D I dentifiant du Rouleau 7 ()L 1D
Frame 1D FRAVE_I D Identifiant de laVue I~
Film Speed FI LM_SPEED Vitesse du Film A L IR
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Table V-3: Trand ation of Device Characterization related fields

Device Characterization El enent nane

Caracteristiquesdel'Appareil

Sensor Technology SENSOR_TECHNOLOGY Technologie du Capteur o —Hil

Focal Plane Resolution FOCAL_PLANE_RES Resolution du Plan Focal ST DG BT

Spectral Sensitivity SPECTRAL_SENSI TI VI TY |Sensibilite Spectrale ANV 45

ISO Saturation Speed Rating || SO_SATURATI ON Echelle de Vitesse de Saturation SO [ISO i AL —RL —h

ISO Noise Speed Rating || SO_NO SE Echelle de Vitesse de Bruit ISO ISO A" —RL —Fh

Spatial Frequency Response [SPATI AL_FREQ RESPONSE|Reponse en Frequence Spatiale 70 i JE R R
SPATI AL_FREQ VAL \Valeur de Frequence Spatiale 22 R BUG A B

CFA Pattern CFA_PATTERN Disposition CFA CFA /3% —
COLOR_ROW Rangee de Couleur CFA 17
COLOR Couleur CFA f&

]El)J[r)]tg{i (e;l rTx:tronl cconversion | g%?gtgl)gc (;Ireoflli(;rsj\(/aers on R —
LOG_VAL \Valeur enregistree log fiE
LOG_EXPCSURE Ouverture enregjstree log & H!
OUTPUT_LEVEL Niveau de Sortie HAL -~

Minimum F-Number M N_F_NUMBER \aleur Minimum de F BN F AR

Table V-4: Trandation of Camera Capture Setting related fields

Camera Capture Settings ~ El enent nane Reglages de Saisie Camera

Exposure Time EXP_TI ME Duree d'exposition 4 HHRF P
R_EXP_TI ME Duree d'exposition R e L RF [ (B0

F-Number F_NUMBER \Valeur de F F fiE

Exposure Program EXP_PROGRAM Programme d'Ouverture CAnPA=ZAAS

Brightness Value BRI GHTNESS \Valeur de Luminosite iR i

Exposure Bias Value EXPOSURE_BI AS \Valeur de Polarisation d'Ouverture [ H 4l 11

Subject Distance SUBJECT_DI STANCE  |Distance au Sujet [EERENTEL

Metering Mode VETERI NG_MODE Mode de Mesure 72

Scene [Iluminant SCENE_| LLUM NANT |[|lumination de la Scene SR

Color Temperature COLOR_TEMP Temperature de Couleur RN

Focal Length FOCAL_LENGTH Distance Focale R

Flash FLASH Flash 7Ty o

Flash Energy FLASH_ENERGY Energie du Flash 7Ty A R

Flash Return FLASH_RETURN Retour du Flash AR DOY L — KR

Back Light BACK_LI GHT Lumiere en Retour WO E

Subject Position SUBJECT_PCSI TI ON  |Position du Sujet (EERLNVATER

Exposure Index EXPOSURE_I NDEX  [Index d'Ouverture FENALT VIR

Auto Focus AUTO_FOCUS Auto Focus A —h T =TI A

Special Effects SPECI AL_EFFECT Effets Speciaux R A 5 SR

Camera Location CAMVERA_LOCATI ON  |[Emplacement Camera IATNLE

Orientation ORI ENTATI ON Orientation 1 AT [A) &

Print Aspect Ratio PAR Rapport d'/Aspect d'Impression FIR T A7 R
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Table V-5: Trandation of Suggested Exposure Program values(Table B-6)

Values Val eur s | &
Manual Manuel ~ =7/l
Program Normal  [Pr ogr anme Nor nal WE T A
Aperture Priority [Priorite d' Quverture [ROES
Shutter Priority [Priorite d' Cbturateur [yoX—ES
Program Creative |Programme Creati f VAT T T as T
ProgramAction  |Progr anme Acti on VA=V AN
Portrait Mode Mode Portrait R—hL—hE—FK
Landscape Mode |[Wbde Paysage T RA—T R

Table V-6: Trandasion of Suggested Metering Mode values(Table B-7)

Values Val eur's | &
IAverage Moyenne S|
Center Weighted Average [Moyenne Ponderee du Centre  |Hid
Spot Spot AN
Multi Spot Mul ti spot ~ LT AR b
Pattern Di sposition 5B
Partial Parti el =2 45T

Table V-7: Trandation of Suggested Auto Focus values(Table B-10)

Values Val eurs ‘ &

Auto Focus Used Aut of ocus Utilise A —h~ 73— AfEH
Auto Focus Interrupted  |Aut of ocus | nt erronpu A —R7 4 — I AT
Near Focused Focal i sati on approxi mative |=774—HA
Soft Focused Focal i sati on douce I NT F— TR
Manual Manuel ~=a7 )L
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V.3 Translation of Content Description Metadata Fields

The following table specifies trand ations to the metadata fiel ds defined in Annex C:Content Description Metadata.

Table V-8: Trandation of Content Description Metadata fields
El enent nane

M etadata field name

Nom du Champ de M etadonnees

Content Description ~ [CONTENT_DESCRI PTI ON |Description du Contenu %GR TR
Group Caption GROUP_CAPTI ON Sous-Titre de Groupe JI—T HA L
Caption CAPTI ON Sous-Titre SAL
Capture Time and Date [CAPTURE_TI ME Date-Heure de Saisie AR
Location LOCATI ON Emplacement 2z

Person Description PERSON Description des Personnes INIE:
Position POSI TI ON Position VAL
Location LOCATI ON Emplacement T

Thing Description TH NG Description des Objets W1
Name NAME Nom A il
ID I D | dentite Gk F-

Organization DescriptionORGANI ZATI ON Description d'Organisation GRELARR 175

Event Description EVENT Description d'Evenement A MR
Event Type EVENT_TYPE Type d'Evenement A~ M
Description DESCRI PTI ON Description A~ hEdib
Location LOCATI ON Emplacement AN GRT
Event Dateand Time |[EVENT_TI ME Date-Heure d'Evenement A~ H IR
Duration DURATI ON Duree M
Participant PARTI CI PANT Participant ey VIE
Role ROLE Role 1 E
Object Reference OBJECT_REF Reference d'Objet RN i
Event Relationships  |[EVENT_RELATI ON Relations d'Evenement L~ MEAFRIER
Relation RELATI ON Relations (A7 B LR ]
Event Reference EVENT_REF Reference d'Evenement B HR

Audio AUDI O Audio A —TAATH R
Audio Stream AUDI O_STREAM Donnees Audio A —T
Audio Stream Format  |AUDI O_FORVAT Format de Donnees Audio A —T4A T+ —~vh
MIME Type M ME_TYPE Type MIME MIME %A~
Description DESCRI PTI ON Description F—T 1A 3

Property PROPERTY Propriete ISREALR
Name NAME Nom RS
Value VALUE \Valeur R

Dictionary Reference DI CT_REF Reference du Dictionnaire ZEEE
Dictionary Definition |DI CTI ONARY Definition du Dictionnaire a
Dictionary Name DI CT_NAVE Nom du Dictionnaire 54
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V.4 Translation of History Metadata Fields

The following table specifies trand ations to the metadata fiel ds defined in Annex D:History Metadata.

M etadata field name

Table V-9: Trandlation of History Metadata fields

El ement nane

Nom du Champ de metadonnees

History Metadata HI STORY M etadonnees d'Historique S0 B
Processing Summary PROCESSI NG_SUMVARY Liste des Traitements GLER <)) —
Image Processing Hints || MAGE_PROCESSI NG_HI NTS [Types de Traitement d'lmage G AR e~
Digital Image Created | MG_CREATED Creation de I'lmage Numerique |7 Y 2/VIBIE A K
Image Cropped | M5_CROPPED I mage recadree G B Pk & 5 7

I mage Transformed | MG_TRANSFORMED Image Transformee |@{§§2{?ﬁ{§ F
%‘;gg;‘e’;‘f’ Color | MG_GTC_ADJ Reglage Couleur/Tonalite Global [ {442 ko> ¢4
iiﬁ;%ee:f ne/ Color | MG_STC_ADJ Reglage Couleur/Tonalite Selectif [ 45 (i #

Global Spatial Adjustment || MG_SPATI AL_ADJ Reglage Spatial Global G R IR D
Pixels Extensively Edited || M5G_EXT_EDI TED Pixels Modifies Completement i P 2R A
Image Retouched | MG_RETOUCHED Image Retouchee {5 5 T35 7
Image Composited | MG_COMPOSI TED I mage Recomposee [ 45 5 7
Metadata Adjusted | MG_METADATA Reprise de Metadonnees ] (R A AR o o i 7
Previous History Metadata [VETADATA

M etadonnees d'Hi storique Precedent]f~f Il {7 & JiE
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The following table specifies trand ations to the metadata fiel ds defined in Annex E:Intellectual Property Rights Metadata.

Table V-10: Trandation of IPR Metadata fields

M etadata field name El ement name Nom du Champ de M etadonnees
::::tgeL |t zc&;jt aZr;t)gerty | PR mgﬁdegtr:;lei de Droits de Propriete G T R
Names | PR_NAMES Noms R T A 1T
Person | PR_PERSON Personne T A HE
Organization | PR_ORG Organisation T A HE T AL
Name Reference | PR_NAVE_REF Reference de Nom A EE SR
Description DESCRI PTI ON Description A HEE T
Description | PR_DESCRI PTI ON Description N ET A A RO 15
Title | PR_TI TLE Titre A RS R
Legend | PR_LEGEND L egende JLEITE
Caption | PR_CAPTI ON Sous-Titre SLHILUTE
Copyright COPYRI GHT Mention de Copyright i HE 1
Dates | PR_DATES Dates IR PT A AE R B )
Date | PR_DATE Date T A #E H
Exploitation | PR_EXPLO TATI ON Exploitation IR ETA HERI TG
Protection | PR_PROTECTI ON Protection ENE I
Use Restriction | PR_USE_RESTRI CTI ON  |Restrictions d'Utilisation st 1 il [
Obligation | PR_OBLI GATI ON Obligations i 5
IPR Management System|l PR_MGMI_SYS Systeme de Gestion d'| PR MRS AT I
S'/ZF;A" ?_’;ggeeme”t | PR_MGMI_TYPE Type de Systeme de Gestion d'1PR  [ff3 s 27 A FiI
S{/F;R;rl:l/l ?[r;agement | PR MGMI_SYS_| D :j('jleglgﬂam du Systeme de Gestion eI TIE
s{/Fs)tir,:\A ﬁréacg;teirgﬁnt | PR_MGMI_SYS,_LOCATI O\IETEE:L acement du Systeme de gestion (st 25 M E
Identification | PR_I DENTI FI CATI ON |identification IR PIT A MERSR! -1
Identifier | PR_I DENTI FI ER | dentifiant EiGIEE
Licence Plate LI CENCE_PLATE Plague d'lmmatriculation T AT L —h
Country LP_COUNTRY Pays AT E
Registration Authority |LP_REG_AUT Autorite d'Enregistrement IR
Registration Number |LP_REG_NUM Numero d'Enregistrement G
Delivery Date LP_DELI VERY_DATE Date de delivrance &% H
Contact Point | PR_CONTACT_PO NT Point de Contact IR T A M S S
IPR History | PR_HI STORY Historique des IPR AT A MR
Table V-11: Trandation of Suggested Name description values(Table E-1)
values | Val eur s &
Original Work Author Aut eur de |' Ceuvre Oiginale [BIfE#E
Image Creator Createur de |'lmage 1 VE R
Right Holder Ayant - Dr oi t AR
Represented Individuals [Per sonnes Repr esent ees VEERYIN
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Table V-12: Trandation of Suggested Date description values(Table E-2)

Values Val eurs &
Original Work Creation |Creation de L' Ceuvre Originale EIE B
Picture Taken Sai sie de L' I mge AR
Scanned Scan de |' I mage (2% v H
Processed Traitement de L'l mage JLEE H
Modified Modi fication de |'Inmage AL s
Last Modified Derni ere Modification de |'lnage [R&EHEH
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The following table specifies trand ations to the metadata fiel ds defined in Annex F:Fundamental Metadata Types and Fields.

Table V-13: Trandation of Fundamental Type and Fields

El enent nane

Nom du Champ de

M etadata field name ‘

M etadonnees
DateTime Type t Dat eTi me Type de Date-Heure H Y
Exact EXACT Exact EESLGEA
Date DATE Date H A+
Month MONTH Mois H
Year YEAR Annee F
Century CENTURY Siecle e
Week Day VEEK_DAY Jour de la Semaine I
Season SEASON Saison i
Address Type t Addr ess Type d'/Adresse (ESBIEE
Address Name ADDR_NAVE Nom de |'Adresse (E=)
Address Component ADDR_COVP Composantes de I'Adresse EELPTES
Zip code/Postcode Z| PCODE/ POSTCCODE Code Postal/ Zipcode {5 25 o
Country COUNTRY Pays
Type TYPE Type (ERERES]]
Phone Number Type t Phone Type de Numero de Telephone  [q5 7 57
Country Code COUNTRY_CODE Code Pays ESEisE=
Area Code AREA Code Regional MBS
Local Number LOCAL Numero Local TiNE
Extension EXTENSI ON Extension PR
Email Address Type t Emai | Type d'Adresse Email A VA
\Web Address Type t Vb Type d'Adresse Web \Web 7" 'L 2
Person Type t Per son Type de Personne N
Name Title NAMVE_TI TLE Prefixe du Nom PR
Person Name PERSON_NANE Nom de la Personne w4
Name Component NAVE_COVP Composantes du Nom N4 R
Nickname NI CKNAVE Surnom =y R—L
Job Title JOB_TITILE Fonction Professionnelle A EHE
Organization PERSON_ORG/ ORG_REF  [Organisation T & L%
Address ADDRESS Adresse E5
Phone Number PHONE Numero de Telephone e
Email Address EMAI L Adresse Email AL
Web Page VEB Page Web Web ~—2”
Date of Birth Bl RTH_DATE Date de Naissance A H
Age AGE Age FHin
Organization Type t Or gani zati on Type d'Organisation Mk il
Organization Name ORG_NAMVE Nom d'Organisation rH kA
Address ADDRESS Adresse E5
Phone Number PHONE Numero de Telephone e
Email Address EMAI L Adresse Email AL
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Web Page VEB Page Web Web H(h
Location Type t Locati on Type d Emplacement DACR LRSS
Coordinate Location COORD_LOC Coordonnees de I'Emplacement | R i

Longitude LONG TUDE Longitude R

Latitude LATI TUDE L atitude i B

Altitude ALTI TUDE Altitude =
GPS GPS GPS GPS

GPS Latitude Reference  |GPS_LAT_REF Reference de Latitude GPS Hbi 7o I3

GPS Latitude GPS_LATI TUDE L atitude GPS i

GPS Longitude Reference  [GPS_LONG_REF Reference de Longitude GPS  [HURE 72 13 PR

GPS Longitude GPS_LONG TUDE L ongitude GPS i

GPSAltitude GPS_ALTI TUDE Altitude GPS = B

GPSTime GPS_TI ME Heure GPS GPS HF 5

GPS Satellites GPS_SATELLI TES Satellites GPS ol R 2 1

GPS Status GPS_STATUS Etat GPS AN S

GPS Measure Mode GPS_MEASURE_MCDE Mode de Mesure GPS IR 5 =

GPSDOP GPS_DOP DOP GPS ALK

GPS Speed Reference GPS_SPEED_REF Reference de Vitesse GPS o i HLAT

GPS Speed GPS_SPEED Vitesse GPS GPS =% {5 Wk i

GPS Track Reference GPS_TRACK_REF Reference de Reperage GPS |47 /7 1) S ¥fE

GPS Track GPS_TRACK Reperage GPS AT 1)
RCe;erSelnT:ge Direction GPS_| MAGE DI R_REF E(E)fgence d'Orientation Image T E S

GPS Image Direction GPS_I MAGE_DI R Orientation |mage GPS ikt )7 1)

GPS Map Datum GPS_MAP_DATUM Donnees de Carte GPS e
RCe-‘fF;rSeE\)::“ nationLatitude |ps pEST | AT REF gieirﬁgggfeebgm“de B DAL 7 1

GPS Destination Latitude |GPS_DEST_LATI TUDE L atitude Destination GPS H H oo
R%';Seggf'”ﬁ'on Longitude | o5 peEST LONG REF gifﬁggg:%;‘s’”g't”de ¥ H10D HURR 7 1 7 %

GPS Destination Longitude (GPS_DEST_LONG TUDE | ongitude Destination GPS A i oD% i
oo Destinallon Bearlng - eps pEST_BEARI NG_REF [Rorerence GPSdorientation delay v g, ;.1 e

GPS Detination Bearing  |GPS_DEST_BEARI NG Orientation de la Destination  |H (310> 75 /4
Rcé‘fzrseg(f:“ nation Distance |ops pEST D STANCE REF Sie{rf;?g:gg':a”ce F ¥ G 0D R B

GPS Destination Distance |[GPS_DEST_DI STANCE Distance Destination GPS H B HLE T B
Direction Type tDirection Type d'Orientation 5 A

Yaw YAW Deviation A

Pitch Pl TCH Inclinaison BLE

Roll ROLL Rotation [aliis
Position Type t Posi tion Type de Position Vo iE A

Single Point PO NT Point Isole SR

Rectangular Region RECT Region Rectangulaire NI

Arbitrary Region REG ON Region de Forme Arbitraire L2
Point Type t Poi nt Type de Point y=gitl

X X X X AR

Y Y y Y AR
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Rectangular Type t Rect Type Rectangulaire TAEB A
Width W DTH Largeur g
Height HEI GHT Hauteur S
Region Type t Regi on Type de Region Y
Spline SPLI NE Spline X2
Product Detail Type t Product Detail s Type de Detail sur le Produit [ 575!
Manufacturer Name MANUFACTURER Fabricant A—T7—
Model Name IMODEL Nom du Modele ET VA
Serial Number SERI AL Numero de Serie ST IVE
Version Number \VERSI ON Numero de Version =D a R
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Table V-14: Trandation of Address component type values(Table F-2)

Values Valeurs  fE |
Unit Uni t es [eitiy Pi =
Room |Pi ece By
Street Rue EGn
Postbox |[Boite Postal e [fLES
City Ville R
State  |Et at S T L

Table V-15: Trandation of Addresstype values(Table F-3)

Values Valeurs | f&
Domestic Nat i onal EMHN
International [l nt er nati onal |[EE
Postal Post al e EEIE
Home Domi cil e H%
\Work Bur eau Epe

Table V-16: Trandation of Phone type values(Table F-4)
Values Val eurs ‘ &

Home Domicile |H=
Message [Message [R5k HY
\Work Bur eau Ean

\Voice Vocal TLELSHEHEE
Cell Port abl e [BEiaEE
Video Vi deo |=iabzn

BBS BBS For~ R
Modem [Mbdem ESANN

Car Aut o H B B A
ISDN RNI S ISDN &=
PCS PCS PCS

Table V-17: Trandlation of Name component type values(Table F-5)

Values ‘ Val eur s &
Prefix |Prefixe Vs
Given |Prenom 4,

Family |Nom de Fanille i
Suffix [Suffi xe RS (EhE L)
Maiden |Nom de Jeune Fille |H#tk
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Appendix VI: Metadata
Definition Mapping

This section provides informative mapping of metadata fields defined in this specification to several other well-known metadata.
Mapping of DIG35 metadata fields to many other definitions may be accomplished in asimilar manner.

NOTE: DIG35 welcomes comments on these mappings (presented in draft format) as well as contributions on other
metadata definitions.

DIG35 has drawn extensively on current works of other organizationsin order to provide both current and forward-looking
solutions. The following table outlines many of the currently available resources which may be mapped from DIG35 metadata
fields.

Table VI-1: Selected Mapping Targets for DIG35 Metadata Fields

Reference Document  Document | dentification

Exif Version 2.1
Flashpix File Format Version 1.0.1
Dublin Core Version 1.1
JFIF \Version 1.02
SPIFF

TIFF \Version 6.0
vCard \Version 3.0

See Appendix XI11:References for further identification of these documents.

NOET: The following table shows the mapping of DIG35 fields to Exif tags as one example of such a mapping.
Additional mappings will be included as they become compl eted.

Table VI-2: Mapping from DIG35 Fields to Exif Data Tags (Draft)

DIG35 Elements \ Data type \ EXIF TAG Data type
BASIC IMAGE _PARAM
BASIC IMAGE_INFO complexType
FILE FORMAT complexType ->
FILE NAME anyURI ->
FORMAT TYPE string ->
MIME_TYPE string ->
VERSION string -> ExifVersion UNDEFINED (4)
FlashPixVersion UNDEFINED (4)
IMAGE_ID complexType ->
uiD string
ID TYPE anyURI
IMAGE_SIZE tintSize ->
COMPRESSION string ->
PREF PRESENTATION_PARAM [tDoubleSize ->
COLOR_INFO complexType -> ColorSpace SHORT (1)
COLORSPACE complexType
PROFILE_ NAME tLangString
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PROFILE_REF

anyURI

COMPONENT_INFO

complexType ->

ComponentsConfiguration

UNDEFINED (4)

NUM_COMPONENT

positivel nteger

PREMULTIPLIED boolean
COMPONENTS string
COMP_SIZE positivel nteger

IMAGE_CREATION

complexType

GENERAL_CREATION_INFO

complexType

CREATION_TIME dateTime -> DateTime ASCII (20)
DateTimeOrigina ASCII (20)
DateTimeDigitized ASCII (20)
SubSecTime ASCII (Any)
SubSecTimeOriginal ASCII (Any)
SubSecTimeDigitized ASCII (Any)
IMAGE_SOURCE tLangString ->
SCENE_TYPE tLangString -> SceneType UNDEFINED (1)
IMAGE_CREATOR tPerson -> Artist ASCII (Any)
OPERATOR_ORG tOrganization ->
OPERATOR_ID tLangString ->
CAMERA_CAPTURE complexType ->
CAMERA_INFO tProductDetails -> Make ASCII (Any)&
Model ASCII (Any)
SOFTWARE_INFO tProductDetails -> Software ASCII (Any)
LENS_INFO tProductDetails ->
DEVICE CHARACTER complexType
SENSOR_TECHNOLOGY string enumeration ->  [SensingMethod SHORT (1)

Other values

One-Chip Color Area

Two-Chip Color Area

Three-Chip Color Area

Color Sequential Area

Trilinear

Color Sequential Linear Sensor

N[Ol IWIN |

FOCAL_PLANE RES

tDoubleSize ->

Focal PlaneX Resol ution

RATIONAL (1)

Focal PlaneY Resolution

RATIONAL (1)

Focal PlaneResol utionUnit

SHORT (1)

SPECTRAL_SENSITIVITY

complexType any ->

Spectral Sensitivity

ASCII (Any)

ISO_SATURATION

tNonNegativeDouble ->

ISO_NOISE

tNonNegativeDouble ->

SPATIAL_FREQ RESPONSE |complexType -> Spatial FrequencyResponse [UNDEFINED (Any)
SPATIAL_FREQ VAL complexType
SPATIAL_FREQ tNonNegativeDouble
HORIZ_SFR tNonNegativeDouble
VERT_SFR tNonNegativeDouble
CFA_PATTERN complexType -> CFAPattern UNDEFINED (Any)
COLOR_ROW complexType
COLOR string enumeration
Red
Green
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Blue
Cyan
Magenta
Yellow
White
OECF complexType -> OECF UNDEFINED (Any)
LOG VAL complexType
LOG _EXPOSURE double
OUTPUT_LEVEL tNonNegativeDouble
MIN_F NUMBER tNonNegativeDouble

CAMERA_SETTINGS

EXP_TIME

tNonNegativeDouble ->

ExposureTime

RATIONAL (1)

R_EXP TIME tRational ->

F NUMBER tNonNegativeDoubl e ->[FNumber RATIONAL (1)
EXP_PROGRAM tLangString -> ExposureProgram SHORT (1)
BRIGHTNESS double -> BrightnessValue SRATIONAL (1)
EXPOSURE_BIAS double -> ExposureBiasValue SRATIONAL (1)
SUBJECT_DISTANCE tNonNegativeDoubl e ->|Subj ectDistance RATIONAL (1)
METERING_MODE tLangString -> MeteringM ode SHORT (1)
SCENE_ILLUMINANT tLangString -> LightSource SHORT (1)
COLOR_TEMP tNonNegativeDouble ->

FOCAL_LENGTH tNonNegativeDouble ->|Focal L ength RATIONAL (1)
FLASH boolean -> Flash SHORT (1)

FLASH_ENERGY

tNonNegativeDouble ->

FlashEnergy

RATIONAL (1)

FLASH_RETURN

boolean ->

BACK_LIGHT string enumeration ->

Front Light

Back Light 1

Back Light 2
SUBJECT_POSITION tPosition -> SubjectL ocation SHORT (2)
EXPOSURE_INDEX double -> Exposurelndex RATIONAL (1)

AUTO FOCUS string enumeration ->
Auto Focus Used
Auto Focus Interrupted
Near Focused
Soft Focused
Manual
SPECIAL_EFFECT string enumeration ->
Colored
Diffusion
Multi-lmage
Polarizing
Split-Field
Star
CAMERA_LOCATION tLocation -> GPSL atitudeRef ASCII (2)
GPSL atitude RATIONAL (3)
GPSL ongitudeRef ASCII (2)
GPSL ongitude RATIONAL (3)
GPSAltitudeRef BYTE (1)
GPSAltitude RATIONAL (1)
ORIENTATION tDirection -> GPSImgDirectionRef ASCII (2)
© 2000-2001 Digital Imaging Group, Inc.
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GPSImgDirection RATIONAL (1)
PAR tRational ->
ACCESSORY tProductDetails ->
SCANNER CAPTURE complexType

SCANNER_INFO

tProductDetails

SOFTWARE_INFO

tProductDetails

SCANNER_SETTINGS complexType
PIXEL SIZE tNonNegativeDouble
PHYSICAL_SCAN_RES tDoubleSize

CAPTURED_ITEM complexType

REFLECTION_PRINT complexType

DOCUMENT_SIZE tDoubleSize

MEDIUM

string enumeration

Continuous Tone Image

Halftone Image

LineArt
RP TYPE string enumeration

B/W Print

Color Print

B/W Document

Color Document

FILM complexType

BRAND tProductDetails
CATEGORY string enumeration

Negative B/W

Negative Color

Reversal B/W

Reversal Color

Chromagenic

I nternegative B/W

I nternegative Color
FILM_SIZE tDoubleSize
ROLL_ID tLangString
FRAME ID positivel nteger
FILM_SPEED positivel nteger
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Appendix VII: Other Encoding
Methods

While DIG35 chose XML as arecommended i mplementation method especially for image metadatainterchange, there are other
means to exchange, store or stream image metadata within various systems. Several alternatives include:

e Tag based binary encoding (e.g. TIFF)
e Simple KEY-VALUE pair plain text

*  Relational/Object database systems

e Other proprietary formats
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Appendix VIII: Future Plans

Thefollowing list consists of alist of technical issues not addressed by version 1 of this specification. A future version may
consider the following.

V-1. For Content Metadata, define a unifying framework for both defined objects and user extensible objectsin an image. The
objects may be concrete or abstract.

V-2. Ability to compose a new object from other objects. (E.g. a car comprises an engine, wheels, tire, etc.)

V-3. ldentifying semantic rel ationships between objectsin animage. Examples of semantic relationshipsinclude husband, wife,
teammate, co-worker, etc.

V-4. Ability to restrict or validate the participants in an event within an XML instance document.
V-5. Audio as metadata, audio as part of image.

V-6. Association scenarios when storage is non-writable.

V-7. Compression of individual blocks or the entire metadata.

V-8. Authentication of metadata

V-9. Protection of metadata.
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Appendix | X: Discussion Items

I X.1Importance/Relevance

During development of this specification the DIG35 members have discussed the introduction of an attribute to prvide away to
rank the significance of various elements. The following suggestions for the name of thisfield are in consideration:

Importance
Relevance

This attribute would specify which of the metadata is significant (important or relevant to the image) and which is not. For
example, an image with atree in the background, and a house in the foreground, may contain the following keywords with
associated importance/rel evance:

House (importance = 0.9)
Tree (importance = 0.1)

If the picture of the house is being used by areal estate agent then the address field would be marked as important. Whereas if
the same image was taken as the background of " Craig standing next to his new car", the address might still be listed, but would
be significantly less important.

There are several possibilities under discussion for the value stored in the importance field:

1.Use arange of values. If avalue of zero is used for unimportant, and 1 for important, then what does 0.5 mean? Also —a
problem exists in determining how to specify a system where different people may be classifying an importance of 0.5
(each with their own opinion of that a 0.5 might mean) in multiple image files.

2. Use arating within afile where the most important itemislisted asa 1, and the next most important - 2, with theleast import
item being alarge number. However, this system would still not allow comparing the importance of itemsin separate files.
This system also failsin that the user cannot specify that all of the content description is unimportant.

Additional research will be required to determine if and how other metadata systems specify importance.

NOTE: DIG35 welcomes comments on the discussion of ranking relevance of metadata as discussed.
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| X.2 Metadata Preservation

NOTE: DIG35 welcomes comments on this section

|X.2.1 Overview

Figure I X-1: Metadata L oss shows one of the current problems that DIG35 attempts to resolve. Many applications delete
(simply discard) metadata from afile during the editing process. This metadata deletion is due to the application not
understanding the metadata. The not-understood data is removed from the file because the application is responsible for filesit
creates and does not wish to create potentially inconsistent files.

Digital Camera Metadata
e CameraModel

«  Capture Date M etadata?
e Capture Settings

Figure IX-1: Metadata L oss
The unknown data can be split into two groups:

1. Datathat isdefined by this specification, but an application choses not to support it.
2. Extended metadata not defined within this specification and unknown to the application.

In some cases, metadata preservation is essential (for example IPR information). In order to promote metadata preservation, a

method to allow an application to write datait does not understand needs to be provided. Two methods were discussed in DIG35
version 1.0:

| X.2.2 Rewriting the data to a section of the file by itself

This method can be performed using DIG35 version 1. Metadata that is not understood during editing can be transferred to the
history. This method works well when large sections of metadata are not understood. However, when asingle field is not

understood, the field loosesits context and very likely its meaning by transferring it to the history block. This can be seeninthe
exampl es below.

| X.2.3 Rewriting the data with a “not-understood” flag

The application may write (or rewrite) the data with a “not-understood” flag on afield. By doing so, it flags that the image was
edited and that the application did not know the meaning of the field or whether it could be invalidated by the editing operation.

It allows the writing application to safely leave the metadata in the file asit has explicitly indicated that the metadata may be
invalid.
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An application that read the file after the editing operation would then look at the field and decide whether the datawas valid or
continue to leave a " not-understood” tag in place of it also did not recognize the field data. If the reader did understand thefield,
it would have knowledge as to whether an editing operation would invalidate it. The not-understood flag may give the reader
additional information as what to do with the data.

There has been some consideration given to the original writer of the metadata writing a “persistent when edited” attribute for
each field. The reader could then decide which metadata to keep and which to remove. This approach was found to be flawed for
anumber of reasons:

»  During writing, this would lead to file bloat, as EVERY field would require the persistent attribute.

*  While data may not be persistent for al editing operations, it may be persistent for most, so where it is flagged as not
understood; it may well be valid (after confirmation).

*  Where there was a not understood tree, some could be persistent, and some not, and the writer that did not understand
the tree should not have to traverse it to remove data, just flag it and copy it.

Below shows the new attribute that would be added to all fields that currently contain atimestamp. Note that it does not default
to true. Thisis because it would work much like the language attribute. It would default to true in the METADATA field and be
inherited from the parent value in all sub-fields.

Also below are anumber of examples of using the new attribute.

[X.2.3.1 Understood Attribute

Thisfield describes whether the writing application understood what it was writing. It is used to give extrainformation to the
reading application asto whether the field is potentially invalid due to an image editing operation.

All extended fields used within DIG35 should be defined to contain this attribute. Where an extended field that contains
sub-fields is used, only the parent need contain the Understood attribute.

Scherma Definition:

<xsd: attri bute name="UNDERSTOOD' type="xsd: bool ean"/>

Exanpl es:

<ext ensi on: BLOOD_TYPE UNDERSTOOD="f al se" >A- </ ext ensi on: BLOOD_TYPE>

1X.2.3.2 Example: Blood type

The example below shows some extended metadata that is extremely unlikely to change regardless of any editing of the image.

<di g35: PERSON>

<di g35: PERSON_NAME>. . . </ di g35: PERSON_NAVE>

<ext ensi on: BLOOD_TYPE UNDERSTOOD="f al se" >A- </ ext ensi on: BLOOD_TYPE>
</ di g35: PERSON>

If this metadata were to be copied-through during an editing session, it would still be correct. The writer that does not
understand the field would add the understood="false” attribute, but the reader would ignore thisasthe dataislikely to bevalid
regardless.

1X.2.3.3 Example: Hair Color

The example below shows some extended metadata that while unlikely to change during an editing operation, may change.

<di g35: PERSON>

<di g35: PERSON_NAME>. .. </ di g35: PERSON_NAME>

<ext ensi on: HAl R_COLOR UNDERSTOOD="f al se" >Bl ue</ ext ensi on: HAl R_COLOR>
</ di g35: PERSON>

The best example of what areader would do with thisfield is a searching application that all owed the user to search on hair color
inimages. If aperson selected to search on images containing people with blue hair, the results would be returned in the
following order:
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Hair color == Blue & no flag

Hair color == Blue & flag

Hair color not specified

Hair color '= Blue & flag

Hair color != Blue & no flag (not shown)

Note haI the flag has not reordered the output, just refined the ordering. The flag is extrainformation that allows further
processing. If the flag isignored, then the results are correct, just not as exact asif the flag is used.

1X.2.3.4 Example:

An application may wish to ignore image positioning information:

grwdhPE

<di g35; PERSON>
<di g35; PERSON NAME>. .. </ di g35: PERSON NAVE>
<di g35: PCSI TI ON UNDERSTOOD="f al se" >. . . </ di g35: POSI TI ON>
</ di g35: PERSON>

Image editing (specifically cropping) is very likely to invalidate this metadata; an application that uses this data without
re-confirming its validity islikely to show invalid results.
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Appendix X: Glossary

Basic I mage Parameters. Technical information on the image data. For example, the colors depicted, or the number of pixels.
Capture Device: The equipment that generated (or captured) the image.

Content Description: Information on the items depicted in the image.

DI G: Digital Imaging Group

DTD: Document Type Definition

ECMS: Electronic Copyright Management System

Exif: Exchangeable Image File Format

File Format: The layout of a computer file (whether an image file or otherwise) isthefile format. Files may be textual (human
readable), or binary. Thefile format usually splitsthe file into segments of known content. File formats allow such functionality
as “extensibility”, “random access’, and “interoperability.”

Quite often afileformat will include asignature at the top of thefile that specifiestheformat of thefile. Examplesinclude: JFIF,
TIFF, XML

GPS: Global Positioning System

Header data: A specific set of metadata that consists of essential information to decode the image data (such asthe image size,
bit depth, colorspace and compression method, etc.) and additional information required to locate the image data and the other
metadata within afile.

ICC: International Color Consortium

Image Creation: Information on the creation of the image. This includes the original capture, plusinformation on when the
image isoriginally stored as adigital image.

Image data: A digitally encoded representation of a picture that is usually compressed but may also be stored as uncompressed
raw signal data of the capture device.

Intellectual Property Rights: Information on the owner of an image. This information includes not only the producer of the
photograph, but also information on anyone with an interest in the image.

I nter oper ability: Independent systems that communicate are said to be interoperable. This interoperability is usually
performed by both systems using a similar data model.

IPM P: Intellectual Property Management and Protection
I PR: Intellectual Property Rights

JFIF: JPEG File Interchange Format

JPEG: Joint Photographic Expert Group

JURA: JPEG Utilities Registration Authority

M etadata: Additional information associated with the primary data. It is additional datalinked with the image data beyond the
pixelsthat define the image in the context of this specification.

M etadata Association: Metadata, by definition is data about data. The data and metadata may be stored together or separately.
The metadatais associated with the data either by proximity (they are stored in the samefile), or by reference. Where areference
is used, keeping the reference valid requires processing. See Appendix |1 for details.

MIM E: Multipurpose Internet Mail Extensions
NM EA: National Marine Educators Association

Organization: A defined group, whether officially defined such asacommercial company, or informal such as a sporting team
or afamily.

PAR: Print Aspect Ratio
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Private M etadata: Metadata used within a closed system. This may be stored in afile that is primarily interoperable, but the
fields and their meaning are not designed to be universally interpreted.

Public metadata: Metadata defined to be interoperable. The format and meaning of the metadata is clearly defined, and
expected to be used by multiple systems.

SPIFF: Still Picture Image File Format
SVG: Scalable Vector Graphics
TIFF: Tagged Image File Format

Timestamp: An exact time of an event. Thisis used throughout this specification to define when metadata was created or
modified. See Section 5.6 for the usage.

TTP: Trusted Third Party

UID: Unique Identifier

URI : Universal Resource Identifier

URL: Universal Resource Locator

UTF: UCS transformation formats

UUID: Universal Unique Identifier

WAP: Wireless Access Protocol

WIPO: World Intellectual Property Organization
XML: Extensible Markup Language
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Appendix XI: DIG35 Working
Group

This document (version 1) was prepared by the DIG35 Initiative Group (IG) of the Digital Imaging Group. The |G includes the
following individuals (in aphabetical order):

Mo Asagari, PhotoChannel Networks; Jean Barda, NETIMAGE; Craig Brown, Canon; Howard Bussey, Eastman Kodak; Troy
Chinen, Fuji Photo Film; Sheldon Fisher, Microsoft; Scott Foshee, Adobe; Kats Ishii, Canon (Chair and editor); Minoru
Ishikawa, Fuji Photo Film; Kiyoshi Kusama, Canon; Tim Long, Canon; George Lynch, Hewlett Parkard; Kentaro Matsumoto,
Canon; Rob Reisch, Eastman Kodak; Robert Schultz, WorkStation.com; Dan Sanow, PhotoWorks, Inc.; George Sotak,
Eastman Kodak; David Wilkins, Picturel Q; Warren Whaley, Canon; Beverly Vadez, GaiaTech Inc.

This revised working draft has been prepared by the DIG35 Phase 2 Initiative Group of the Digital Imaging Group. The IG
includes the following individuals (in alphabetical order):

Mo Asagari, PhotoChannel Networks,; Michael Berger, Polaroid; Craig Brown, Canon; Samuel Chang, Intel; Troy Chinen, Fuji
Photo Film; Scott Foshee, Adobe; Kats Ishii, Canon (Chair and editor); Minoru Ishikawa, Fuji Photo Film; David Lewis, Intel;
George Lynch, Hewlett Packard; Kentaro Matsumoto, Canon; Rob Reisch, Eastman Kodak; George Sotak, Eastman Kodak;
Warren Whaley, Canon; Beverly Valdez, GaiaTech Inc.

Many people contributed to this effort, directly or indirectly, including members of the JPEG 2000 WG and NI SO and thanks
are offered to all for their input. In particular, the DIG35 Phase 2 Initiative Group would like to acknowledge Jean Barda,
NETIMAGE and Thomas Schleu, Canto Software for their valuable input and contribution to the production of this working
draft.
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Appendix XII: Revision Notes

This section provides pointersto the changesin Version 1.1 from the DI G35 Specification Version 1.0 (dated August 30, 2000).

M odifications to the specification

General changes

e Updated XML Schemato conform to the Proposed Recommendation version of W3C's XML Schema specification.
* Changed all DIG35 XML namespace to include the new version number.

* Corrected XML examples

* Reorganized Appendix | and II.

»  Updated working group members and special acknowledgements.

»  Updated references to point to the most recently released/identified specifications.

Design Principles
* Added text to clarify the intent of allowing redundancy.
Image Creation M etadata

* Added SOFTWARE_CREATOR field to allow software vendors to store information when an image was originally
created by an application.

Thing Description
» Added description to the definition to allow describing properties or abstract regions of an image.
Participant in Event Description

» Added PERSON, THING and ORGANIZATION as additional choicesfor event participantsto describe those who are
not captured in the image.

History Metadata

e Added MODIFER field to alow those who modified either the image date or the metadata to store its information
along with the image processing hints.

DateTime Type

e Added tCentury type to support CENTURY as XML Schema removed the definition from the latest specification.
Organization Type

* Added Company logo file reference, Logo file format and Logo MIME type.
Language Attribute:

Changed to reference W3C's schema. Also, change reference from RFC 1766 to RFC 3066 as it obsoletes RFC 1766.
DIG35 XML Document Definition

* Added clarification text that the root element in a fragmented DIG35 metadata document must be METADATA.
¢ Added anew section G.3 that defines a proposed MIME type and file extension.
* Added anote to reflect the clarification that METADATA is the root element.

Internal Association Examples (Appendix 1.2)

* Removed JPEG2000 example asit is aready defined in Part 2 of the JPEG2000 standard[22].
Embedding DIG35 M etadata in File Formats

» Added an appendix that includes a proposed definition on a method to embed XML into TIFF and JFIF files.
Conformance

* Added XML Schema as an additional validation tool.

Field Trandations

e Added aFrench and Japanese trandation for each field name defined in this specification.

M etadata Definition M apping

»  Added atable mapping to other metadata definitions.

Discussion Items
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e Updated section discussing the issue of metadata preservation. Previously it wasreferred to as non-validated metadata.

Errorscorrected

Annex B.3.2.4:

e Changed SPECTRAL_SENSITIVITY from using xsd:any to xsd:string; added note on escaping XML markup
characters.
* Theunit for Focal Plane Resolution should have been pixel/meter. Also, change from using dig35:tIntSize to
dig35:tDoubleSize.
Annex E.3.6:
Corrected IPR_NAME_REF schema and grammatical error in definition to clarify itsintent.
Annex |::
e Updated to incorporate schema changes above. Fixed bug in DTD. Closed <!ATTLIST> for METADATA

» Indig35-tPerson, the definition of a person’s organization was incorrectly specified as"(PERSON_ORG,
ORG_REF)?," whereas the field definition states that it must be "(PERSON_ORG | ORG_REF)?,".

Minor typographical errorscorrected

Section5.2.1:
Corrected “birthdate” to “birth date”.
Annex A.3.4:
Corrected “premultiplied” to “pre-multiplied”.
Annex B.2:
Corrected the section reference of “Device Characterization” to B.3.2.4 in Figure B-1.
Annex C.2:
Corrected the section reference of “Event” to C.3.8 in Figure C-1.
Annex C.3.10:
Corrected "Property specifies adescription animage ..." to "Property specifies adescription of animage ...".
Annex D.3:
Corrected "... image that has deleted (cropped for example)." to"... image that was deleted (cropped for example).”.
Annex F.2.9:

»  Definition of Address Component Type. Rephrased "These subdivision types could optionally be used..." to "These
subdivision types may be used...".
e Corrected “zipcode’ to “zip code’

Annex F.2.13:

Rephrased " A name component field can contain..." to " A name component field may contain...".
Annex F.2.15.2:

Rephrased "This tag can be used..." to "Thisfield may be used...".
Annex F.2.17:

Corrected "Thisfield specifies arbitrary region." to "Thisfield specifies an arbitrary region.".
Annex F.2.17.3:

Corrected "Thisfield specifies defines a bezier curve..." to " Thisfield specifies abezier curve...".
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METADATA element, 104, 135
Metering Mode, 37

MIME Type, 21, 56, 91
Modifier, 61

N
Non-negative Double Type, 81, 135

o

Operator ID, 30

Operator Organization, 30
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Point, 100 Subject Position, 38
Spline, 100
Start Point, 100 T

Thing, 47, 49, 53, 126, 144

S Timestamp Attribute, 102, 117, 135
Scanner Capture, 29, 40, 123, 142
Scanner Capture Settings, 41, 123, 142 \%
Scanner Information, 40 .
Scene llluminant, 38 Version, 21
Scene Type, 30 W
Sensor Technology, 33
Software Creation, 29, 41, 124, 143 Web Address Type, 88, 112, 136
Software Information, 31, 40 Width, 22, 23, 99
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Spectral Sensitivity, 33 XML Document Definition, 12, 104, 135

String Including Language Type, 82, 109
Subject Distance, 37
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