Standard of Japan Electronics and Information Technology Industries Association

JEITA CP-3451

Exchangeable image file format
for digital still cameras:
Exif Version 2.2

Established in April, 2002

Prepared by

Technical Standardization Committee on AV & IT Storage Systems and Equipment

Published by

Japan Electronics and Information Technology Industries Association

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

JEITA CP-3451

Windows™ is a registered trademark of Microsoft Corporation in the United States and
elsewhere. Flashpix™ is a registered trademark of I3A(International Imaging Industry
Association).

Translation without guarantee in the event of any doubt arising, the original standard in
Japanese is to be evidence.

JEITA standard are established independently to any existing patents on the products, materials
or processes they cover.

JEITA assumes absolutely no responsibility toward parties applying these standards or toward
patent owners.

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Contents

PR oo o - RO PTRR 1
B 1= 111 To] g I =T 4 o TSR PR 1
R T € 1= o1 | SRR 1
3.1, FOMMAt STIUCKUIE ...ttt e ettt e e ettt e e e s bbe e e e e aabe e e e e saeeeesanbeeeeeanneeeaens 1
3.2.  ExifImage File SPeCIfiCation ............eoii it e e e sreee e 2
3.3, EXif Audio File SPECIfiCAtION......ccoiuiiiiiiiie et e e e e eee e 2
3.4. Relation between Image and Audio File Specification............c.cco i 3
3.5.  Presupposed Systems and CompatibDility ............ooueiiiiiiiiiiii e 3
4. EXxif Image File SPeCIfiCation ..........ooi it e e e 4
4.1. Outline of the Exif Image File SpecifiCation ... 4
I o 4 =T ALY 1o o PSSP 4
4.3, Definition Of GIOSSAIY ......ocuuiiiiiiiiiie ettt ettt e e sttt e e s bttt e e s aneeeeesanteeeesaneeeeennneeeesnneeens 4
4.4. Specifications Relating to IMage Data..........ooouiiiiiiiiiii e 5
441, NUMDEE Of PIXEIS.... ..ottt e ettt e e e s bt e e e s eate e e e e steeeesanbeeeeens 5
4.4.2.  PIXEIASPECT ... ettt h e e e eh e et e e e ettt e e e e bee e e e ettt e e antaeeeeanreeeeean 5
4.4.3. Pixel Composition and SampliNg .........coouiiiiiiiiiii e 5
4.4.4. Image Data ArrangemMENt ..........ooi ittt e e et e e e et e e e e e b e e e e e be e e e e aneeeeesreeeeen 7
4.5. Basic Structure of IMage Datal.........c.eeiiiiiiii e 8
4.5.1. Basic Structure of Primary Image Data .............ooo i 8
4.5.2. Basic Structure of Uncompressed RGB Data...........c.coooiiiiiiiiiiiiiiee e 8
4.5.3. Basic Structure of YCbCr Uncompressed Data...........coooiiiiiiiiiiiiiie e 10
4.5.4. Basic Structure of JPEG Compressed Data...........ccceiiiiiiiiiiiieee e 11
4.5.5. Basic Structure of Thumbnail Data.............coooiiiiiiiii e 12
G T =T L PR RR 13
4.6.1. Features of Attribute INformation ..o 13
N | o IS {F od (F ¢ T OSSR 13
GG TR b q1 =T o Y=Y T 10 RSP 15
4.6.4. TIFF Rev. 6.0 Attribute INfOrmation.............oooiiiiii i 16
4.6.5. Exif IFD Attribute INfOrmation.............ooiiiiiiii et 24
4.6.6. GPS Attribute INfOrmMation...........ooi e 46
4.6.7. Interoperability IFD Attribute INfOrmation............coooeiiiiiii e 53
S T = o TS 10 o] ooy g Y PR 54
4.7. JPEG Marker Segments Used in EXif.........cooiiiiiii e 58
471, JPEG Marker SEOMENTS .....ccoiiiiiiiiiiiie ettt e ettt e e st e e e s aee e e e s anteeeeesnseeeeeannaeeeesnneeeas 58
4.7.2. Interoperability Structure of APP1 in Compressed Data ..........ccccoovieeiiiiiiie e 64

DOCKET

_ A R

M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

JEITA CP-3451

4.7.3. Interoperability Structure of APP2 in Compressed Data...........cccceveeeeiiiciiiiiiie e 65

T T B = = B =T Tod 4 o) (o] o RSO RPPTUPRPRRRI 68
4.8.1.  Stipulations on Compressed IMage SiZe ........occuuiiiiiiiiii e 68
4.8.2.  Stipulations on ThUMDBNGIIS .........eoiii e e 71
4.8.3.  File Name StPUIGLIONS ........cooiiiiiiii et e e et e e et e e e e e 71
4.8.4. Byte Order StPUIGLIONS .......ooiiiiiiie e e ettt e e e e et e e 71

5. EXif Audio File SPeCIfiCation .........cooi it e e ea e 72
5.1.  Outline of the Exif Audio File SpecifiCation ... e 72
STV o4 a0 F= LAY =Y <o o SRS 72
5.3, Definition Of TEIMIS ... .o ittt e e et e e e et e e e e nbe e e e nee e e e enbeeeeeanees 72
5.4. Specifications Relating to AUdIO Data ...........coouiiiiiiiiiii e 74
Lo S T T a1 o] g Lo I o (=T U= o2 A SR 74
L = 11 ] YRS 74
Lo TR O 1 =1 o 1= £ R 74
5.4.4.  COMPIrESSION SCREMIES .....ooiiiiiiiiieitiiie ettt e e sttt e e sttt e e s ante e e e s anse e e e e ansteeeeannseeeesnneeeas 74

5.5.  Basic Structure of AUIO Data ............ooiiiiiiiiii e 74
5.5.1. Basic Structure of WAVE Form Audio Files ..........ooouiiiiiiii e 74
5.5.2. Basic Structure of PCM AUIO Data..........coiiiiiiiiiiiiii et 80
5.5.3. Basic Structure of p-Law Audio Data..........cooiiiiiiii e 83
5.5.4. Basic Structure of IMA-ADPCM AUdIO Data .........coouiiiiiiiiiieiiee e 84

5.6, CRUNKS USEA ...ttt ettt e e ettt e e e sbe e e e e bt e e e e annbeeeannteeeeenbeeeeeannee 88
5.6.1.  WAVE Form Audio File BasiC ChUNKS ..........cocuiiiiii e 88
5.6.2.  LIST Chunk @nd INFO LiSt.......coeeiiieiiie ettt st e seee e enee e eeee e smeeeeneennneas 89
5.6.3.  Chunks for Attribute Information Specific to Exif Audio Files..........cccccoiiiiiiiiii e, 93

I AR D - ¢- I B 1T 0] (1] o [ RSP 97
5.7.1.  File Naming SHPUIGLION .......oooiiie et e et e e e e s nneeeas 97
5.7.2.  Typical EXif AUAIO File .....ccccueieieii ettt e e et e e nee e s ee e eneeesnneas 97
NOIMALIVE REFEIENCES ... ..ottt e ettt e e sttt e e e s te e e e s neeeeesanseeeeeannneeeenn 100
Annex A Image File Description EXAmMPIES .........ueiiiiiiiie et e 101
A1 UNcompressSed RGB File.........ooo it e et e e s nae e e s nnneeas 101
A2 UNCOMPresSEd YCDCT Fle......ooi ittt e s e s ne e e s nnneeas 104
A3 JPEG Compressed (4:2:2) File ......eeiiiiiiieeeeee ettt as 108
A4 JPEG Compressed (4:2:0) File ......eei ittt n 112
Annex B Audio File Description EXamPIES .....ccooiiiiiiiii e 116
2 70 T O 1V 0o o N . - RS TS 116
= VT = W o [T 3 I - | = PP 118
B.3  IMA-ADPCM AUGIO DA ......eeiieiieiiie it eee ettt ettt ettt e e e e ssee e eneeesnseeeaeeeanteeenneeenneeeanes 120

)

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Annex C YN ad =5 G U 1 11 =TT TP TT TP 122

Annex D Recommended Implementation EXamples..........c..oooiiiiiiiiiiiiii e 123
Annex E (070] (0] giS] oF= TeTc I €10 1[0 L= 1 0 1= RSP 124
Annex F Notes on Conversion 10 FIaShPiX ........coooiiiiiiiiii e 125
F.1 Converting IMage Data ...........eiiiiiiiie ettt e ettt e e s e st e nrnae e e s anneeeas 126
F.2  Converting Tag Data ...ttt e ettt e e s eab e e e en et e e e aree e e e anaeeeeaa 128
F.3  Converting to Flashpix EXENSIONS (APP2) ... i 131
Explication of Exchangeable image file format for digital still cameras: Exif Version 2.2 ............ccccccoiieiinnnn. 133

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




