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This standard makes no warranty, express or implied, with respect to the use of any intellectual property, 
such as' patents, copyrights and trademarks, belonging 'to any corporation or indiVidtial. Nor' does this 
standard make any warranty regarding system reliability ror produa liability. 

Windowsn' is a registered trademark of Microsoft'Corporation in. the- United States and elsewhere. 
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Revision History 
This "Digital Still Camera Image File Format Standard" is issued as a standard for the image file 

format:(EXif: . Exchangeable image file format) used in digitalstill cameras and related systems. It • 
was first published in Pciober,.1996 as Version 1.0. Then in May 1997; Version:1.1' ,was issued, 

adding specifications.for optional attribute information as well as .stipulations'relating to format 

implementation, in addition to the mandatory specifications of Version 1.0. 

The desire for a uniform file format standard for the image data stored by digital still cameras has 

increased as these cameras have grown in popularity. At the same time, with the broadening 

application of this technology, a similar desire has arisen for uniformity of the attribute 

information that can be recorded in a file. 

The present Version 2.0 makes improvements to the Exif format for greater ease of use, while 

allowing for backward compatibility with products of manufacturers currently implementing Exif 

Version 1.x or considering its future implementation. 

The following additions and changes are made from Version 1.1 to Version 2.0. 

[Additions] 

• Audio file format specification 

• JPEG compressed thumbnail specification 

• Chrominance sampling method Y:Cb:Cr = 4:2:0. 

• Tags for FlashPix transformation 

• Additional tags for picture-taking conditions 

• APP2 marker segment specification for FlashPix extensions 

• Definition of color space information 

[Changes] 

• Combined into one chapter the separate chapters on the Exif file specification and 

implementation specification (Exif-1). 

• Removed the limitation on number of pixels (multiples of 8 and 16) to allow for expanded 

implementation. 
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1. General 

1.1. Objectives 

This document specifies a standard file format for the image data recorded by digital still cameras 
. . 

(DSC) and related systems, which use a PC Card or other removable Memory medium. The aim is to 

ensure data compatibility and exchangeability, providing a framework in which these products can be 

used readily by ordinary consumers. In this way it is hoped the standard will contribute to the 

infrastructure of the information age, as it evolves with the rapid proliferation of personal computers 

and other information technologies. 

1.2. Scope and Abbreviation 

This standard applies to the image files recorded on PC Cards and other removable memory by DSC 

and related systems. The standard is abbreviated as Exif (Exchangeable image file format). 

Note: This standard makes no warranty with respect to the use of "Exif' as a trademark. 

1.3. ,Format Structure 

This standard consists of the Exif image file specification and the Exif audio file specification (see Fig. 

1). The recording medium specification shall conform to the standard for the particidar mecliuth used 

and is hot specified here. Recommendations on implementation are given in Appendix D for directory 

and file naming. 

Recording medium specification 

Fig. 1 Format structure 

-1-
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1.4. Exif Image File Specification 

The Exif image file specification stipulates the method of recording image data in files, and specifies 

the following items: 

• Structure of image data files, 

• Tags used by this standard, 

• Definition and management of format versions. 

Features of the Exif image file specification include the following. 

The . file recording format is based on existing formats. Compressed files are recorded as JPEG 

(ISO/IEC 10918-1') with application marker segments (APP1 and APP2) inserted. Uncompressed 

files are recorded in TIFF Rev. 6.0' format. The use of existing formats means files recorded using a 

DSC or related system can be read directly by commercial applications, and makes possible the use of 

functions for viewing and manipulating the images. 

Related attribute information for both compressed and uncompressed files is stored in the tag 

information format defined in TIFF Rev. 6.0. Information specific to the camera system and not 
defined in TIFF is stored in private tags registered' for Exif. The Ex'if image file specification also 

specifies the method for recording thumbnails. The reason for using the TIFF Rev. 6.0 tag format in 

the compressed file APP1 segment is to facilitate exchange of attribute data between Exif compressed 

and uncompressed files. 

Compressed files can record extended data exceeding 64 Kbytes by dividing it into multiple APP2 

segments. The APP2 segment is used when recording FlashPix" extensions. 

A feature of Exif image files is their compatibility with standard formats in wide use today, enabling 

them to be used on personal computers and other information systems. The intention is to promote 

widespread use of digital still cameras. 

Details of the Exif image file specification are given in Chapter 2 of this document. 

— 2 — 
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1:5. ExifwAudio ..Fife, Specification 

The •Exif audio file specification stipulates the method :ofwriting audio data in files,.and specifies the 

following items: r 

• Structure of audio data files, . 

• Chunks, 

• Definition and management of format versions. 

• • • 

Features of the Exif audio file specification include the following. 

Files are recorded using the existing RIFF WAVE Form Audio File format." As data formats, PCM 

and µ-Law PCM (conforming to ITU-T G.711") are used for uncompressed audio data, and IMA-

ADPCM'll for compressed audio data. As with the image files specification, the aim is to enable direct 

reading, playback and manipulation of the files using the functions in commercial appliCations. 

Related attribute information is stored as an INFO list in the case of general attributes, and as Exif-

specific chunks in the case of attributes specific to Exif. The Exif-specific chunks are newly provided 

to enable necessary information to be added by making use of chunk extensibility. The recording of 

data in an Exif-specific chunk is done in the same way as for an INFO list. 

Exif audio files, like image files, feature compatibility with standard formats already in wide use, in 

order to promote the widespread use of digital still cameras. 

Details of the Exif audio file specification are given in Chapter 3 of this document. 

—3—
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1.6. Relation between Image and Audio File Specification 

This standard includes specifications not only for an image file' format but also for an audio file format 

enabling the recording of audio as a supplementary function. 

. 
Also specified in this standard is the relational information indicating the relation betWeen image 

files and audio files. 

Mapping between image files and audio files can be done in various ways; but the Exif standard 

specifies only the simplest mapping, with others left up to the implementation., 

— 4 — 
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Also specified in this standard is the relational information mdicati~ig :the: rela~io~ l~et~vee~i image 

files and audio files.                                                           .. 
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1.7. Presuppdsied.$i$t66*and COmOatibility 

The image systems presupposed by this standard consist of three elements as follows: 

• Equipment: Imaging devices such as cameras, printers and filing equipment, 

• Commercial software: Off:the-shelf image proces'sing software running • on personal 

computers, 

• Specialized software: Dedicated (system-specific) image processing software running on 

personal computers. 

Image file compatibility on these systems is achieved as follows. The DSC or other system writes data 

to files in the format specified in this standard. A basic condition of equipment with a playback 

function is that it be able to read the files it recorded itself. In a personal computer environment, the 

basic requirement is that dedicated software be able to read all the iniages.,' aUdio and attribute 

information recorded in conformance with this standard (see Fig. 2). • 

Exif Format 

Exif Equipment 1 Exif Equipment 2 

Exif Specialized Software 

Conversion • 

Other formats 
(FlashPix) 

Commercial Software 

Fig. 2 Compatibility Concepts 

Writing Range 
. - 

Reading Range 
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2. Exif Image File Specification 

2.1. Outline of the .Exif Image File Specification 

This chapter gives details of the image file specification, covering the following items: 

• Format version definition, 

• Specifications relating to image data, 

•• basic structure of image data, 

• Tags, 

• JPEG marker segments, 

• Specifications on data recording. 

2.2. Format Version 

The version of the format specified here is recorded as 4 bytes (see section 2.6.5). The address bytes 

are recorded as Al, A2, B 1, B2, starting with the lowest number. Al and A2 store the upper part of the 

standard version, with the lower part stored in B1 and B2. When changes are made to the version 

number of this standard, the following rules apply. 

• When the changes are such that data readers can properly recognize conventional information and 

skip the data that was recorded using newly added functions, the lower part of the version (B1, B2) 

is changed. 

• When there is a possibility that a data reader implementing the old standard may operate incorrectly 

due to the new specifications, the upper part of the version (Al, A2) is changed. 

Players should be able to play back files of versions earlier than the supported standard. 

2.3. Definition of Glossary • 

Terms and notation are used as follows in this standard: 

• "Tag" is used as a synonym of "field", 

• ".H" appended to a numerical value means it is hexadecimal notation, 

• Unless otherwise indicated, other numerical values are given in decimal notation, 
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• The initial IFD in a file is the "0th IFD,,".with,the next IFD being called the 1st IFD, 

• The original image is called the "primary image," and small images used to index the primary 

images are called "thumbnail" images, 

• Data referred to in the JPEG standard as "entropy coded data" is here called "compressed data".

— 7 — 

ADOBE - Exhibit 1008, page 16 

¯ The initial IFD in a file is the l’0th IFD,",with, the next IFD being called the lst.IFD, 

¯ The original image is called the "pdma~ image," and small images used to index the pdmary 

images are called ’thumbnail" images, 

¯ Data referred to in the JPEG standard as "entropy coded data" is here called "compressed data". 
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2.4. Specifications Relating to Image Data 

2.4.1. NurTiber of Pixels 

There is no limit on number of pixels of the primary image when it is recorded as either 

uncompressed or JPEG compressed data. Note that when recording as JPEG compressed data images 

for which the number of lines (ImageLength) or number of samples/line (Image Width) is not a 

multiple of 8 or 16, the method of recording is as stipulated in section 2.8.1. The above specification 

applies similarly to thumbnails. 

2.4.2. Pixel Aspect 

Image data is recorded as square pixels with a pixel aspect ratio of 1:1. This specification is applied 

similarly to thumbnails. 

2.4.3. Pixel Composition and Sampling 

The combination of pixel composition and pixel sampling for image data must be RGB 4:4:4 and 

either Y:Cb:Cr = 4:2:2 or Y:Cb:Cr = 4:2:0. The pixel composition of image data must also be 8 bits each. 

This specification is applied similarly to thumbnails. 

As sampling points on the elements making up pixels, the Y and Cb,Cr sampling points may be either 

co-sited or centered. Fig. 3 shows typical pixel sampling for image width w and height h. In the case of 

Y:Cb:Cr = 4:2:2, spatial co-siting is recommended for the sake of improved image quality on TV 

systems. For Y:Cb:Cr = 4:2:0, spatial centering is recommended as per the TIFF default and is most 

common format of the personal computer applications. 
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1) RGB 4:4:4 

0 . 1 2 3 w-2 w-1 
0 9 -441+-- -0 ----9 -1 
1 0 -4 -4 -0 ---*4 
2 4 -4-4 -6 ---44 

Y 

0 1 w/2-1 
0 

3 

Cb, Cr 
2) YCbCr 4:2:2 (Co-sited) 

0 1 w/2-1 
0 rer . TOT' —• el 
1 
2 — -4 el 

3 — • 4
i I 

h-2 
h-1 LeL-10 1  — 

Y Cb, Cr 
• 3) YCbCr 4:2:2 (Centered) 

- 0 1 2 3 w-2w-1 
0 9 - 9 -• -0 ----4P-9 
1 

2 d)-4*-6-€1* *--
3

! ! ! ! ! .! 

Y Cb, Cr. • 

4) YCbCr 4:2:0.(Co-sited) 

0 1 • 2 a• w-2w-1 
0 9 -40--q -0 ----9 - 9 

4 -4 - 6 -6 ----04 
2 6 -4 -6 -6 -7 -41-4 

•; 

• 0 w/2-1 

0 .8. •G• .0. 

1 .e. •O• .0. • --4 

Cb, Cr 
5) YCbCr 4:2:0 (Centered).

Fig. 3 Pixel Composition and Pixel Sampling 
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R,G,B 
1 ) RGB 4:4:4 

0’1 2 3 w-2w-1 
�-~.�.~.-.�~ 
÷÷..¢.�--��., 
~4~-~----~) 

i i i i i i 

Y 2) YCbCr 4:2:2 (Co-sited) Cb, Cr 

Y 3) YCbCr 4:2:2 (Centered)Cb’ Cr 

0 1 2 3 w-2w-1 
o. ~-@-e---~ 
~ e-e.e.e.--e-e 
2 ~-e-.e-e.--~.-~ 

3 
I I I ,I I , I 

Y ~ Cb, Cr. .. 

4) YCbCr 4:2:0(Co-si~ed) . i" .. " 

0 1 2 3 w-2w-1. 

I I I I I I 

~) YCbCr 4:2io(centeredi ...... 

Fig. 3 Pixel Comp~siti~):n ~’5~ Pi~el sampling 
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2.4.4. Image Data Arrangement 

Image data must be arranged as follows. Uncompressed data shall consist of pixels with each line • 
traced from left to right, and one screen shall consist of _lines. traced from top to bottom. JPEG 

compressed data shall consist of blocks configured of pixels traced in similar sequence. Fig. 4 shows 

the various data arrangements for recording in files images with: ixels of width w and height h 

R[0,0] -10- G[0,0] 70.- B[0,0] -0- R[1,0] -0- G[1,0] -0- B[1,0] 

R[w-2,h-2] G [w-2,h-2] B [w-2,h-2] -0.- R[w-1,h-1] G[w-1,h-l] -0- B[w-1,h-l] 

. 1) Uncompressed RGB Chunky (4:4:4) 

R[0,0] -0- R[1,0] -ow -0- R[w-1,h-1] 

G[0,0] -0- G[1,0] -0- -0- G[w-1,h-1] 

B[0,0] -O. B[1,0] -0-

2) Uncompressed RGB Planar (4:4:4) 

B[w-1,h-1] 

y[osi] -0 Y[1,0] Cb[0,0] Cr[0,0] -0- Y[2,0] -0- Y[3,0] 

io-Cb[w/2-2,h12-1-14.Cr [w/2-2,h12-1 Y[w-2,h-1 ] Y[w-1,h-1] Cb[w/2-1,h/2-1-kr[w/2-1,h/2-1] 

3) Uncompressed YCbCr Chunky (4:2:2) 

Y[0,0] -0- Y[1,0] -0- Y[0,1] -0- Y[1,1] -0- Cb[0,0] -0- Cr[0,0] 

Y[w-2,h-2] Y[w-1,h-2] Y[w-2,h-1] 40- Y[w-1,h-1] Cb[w/2-1,ht2-14Criw/2-1,h/2-11 

4) Uncompressed YCbCr Chunky (4:2:0) 

Y block 
(0,01

Y block 
11,01

Cb block 
[0,91

Cr block 
[0,01

Y block 
[2,0] 

_e. Y block 
[3,91 

. Cb block -0. Cr block -. Y block -0. Y block -0 Cb block -0 Cr block 
[w/16-2,h/8-1] [w/16-2,h/8-1] [w/8-2,h/8-1] [w/8-1,h/8-1] [w/16-1,h/8-1] [w/16-1,h/8-1] 

5) Compresed JPEG Block-Interleave (4:2:2) 

Y block 
[0,0]

-0- Y block Y block. 
[0,1] 

Y block -0-
[1,1] 

Cb block 
10,01 

Cr block -0-
[0,0] 

. Y block _3,.. Y block 0 Y block .. Y block _.).. Cb block _,),.. Cr block 
[w/8-2,h/8-2] [w/8.1,h/8-2] [w/8-2,h/8-1] [w/8-1 , h/8-1 ] [w/1 6-1 , h/1 6-1 ] [w/1 6-1 , h/1 6-1 ] 

6) Compressed JPEG Block-Interleave (4:2:0) 

Fig. 4 Data Arrangement 
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Image data must be arranged as follows. Uncompres~e~data shall ’ ’ " consist of pixels with each line 

traced from left to right, and one screen shall consistof-li~es[traced from top to bottom. JPEG 

compressed data shall consist of blocks configured of I~ixels traced .in similar sequence. Fig. 4 shows 

the various data arrangements for recording in files images with pixels of.width w and height h 

1) Uncompressed RGB Chunky (4:4:4) 

R[0,0] -~ - R[1,0] 

G[0,0] "~ ,- G[1,0] 

B[0,0I -- ,- B[1,0] B[w-l,h- 1] 

2) Uncompressed RGB Planar (4:4:4) 

Y[0,0] + Y[1,0] + Cb[0,0] + Cr{0,0] +, Y[2,0] + Y[3,0] ~.’.’ii: ii.’ii’.i’:/i.! 
i 

-~btw,2-2,,~2=l~,tw~2-2,,t2-1~ Ytw-2,h-1] 4 Y[w-l,h-1]--)l-Cb[w/2-1,h/2-1-}~r[w/2-1,h/2-1]l 

3) Un¢ompressed YCbCr Chunky (4:2:2) ¯ 

I 
Y[0,0] ~ Y[1,0] + Y[0,1] + Y[1,1] + Cb[0,0]-~ C~0,0] ~’-’":’L’- i 

ii::.".’.’:::."..’~ Y[w-2,h-2]--~ Y[w-l,h-2]--~ Y[w-2,h-1]-)1" Y[w-l,h-1] HCb[w/2-1,h/2-1-]~r[w/2-1,hi2-1]l 
4) Uncompressed YCbCr Chunky (4:2:0) 

block _~ Yblock _~ Cbblock _~ Crblock _~ Yblock .~ Yblock 

5) Compresed JPEG Block-Interleave (4:2:2) ¯ 

block ~.~L’ Yblock _~ Yblock. -L Yblock -~L Cbblock -L Crblock 
!o~o]~ ] .... :!~.,o]_.- ] .... [0~1]_ ] [~,~] -~ [O,Ol l 10,01 

[w/~2,~2]/ [w/&l ,~2]/ [w/~2,N~l 1/ [will ,h/8-1] gw/l~l ,N1 ~ 111 [w/1~1, ~1 ~111 

6) Compressed JPEG Block-Interleave (4:2:0) 

Fig. 4 Data Arrangement . 
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2.5. Basic Structure of Image Data 

2.5.1. Basic Structure of Primary. Image Data 

Image data emploies following existing image forMats, depending on the image data type: 

• RGB uncompressed data: Baseline TIFF Rev. 6.0 RGB Full Color Images iv , 

• YCbCr uncompressed data: TIFF Rev. 6.0 Extensions YCbCr Images , 

• JPEG compressed data: JPEG Baseline ADCri. 

For compressed data, the attribute information required by the DSC application shall be recorded in 

APP1. Data writing in APPI shall be compatible with TIFF. The use of a common method of storing 

attribute information for both compressed and uncompressed data results in a simpler format, while 

the ability to add private tags for additional information takes advantage of the extensibility of the 

tag mechanism. 

2.5.2. Basic Structure of Uncompressed RGB Data 

Uncompressed RGB data is recorded in conformance with Baseline TIFF Rev. 6.0 RGB Full Color 

Images'". 

Attribute information is recorded in tags specified in TIFF Rev. 6.0. Attribute information specific to 

Exif is recorded using private tags reserved in TIFF for this standard. The private tags point to sets of 

this attribute information (Exif IFD). 

Files are structured as follows (see Fig. 5). As in the TIFF standard, the recording location of each IFD 

value is not specified: 

• File Header, 

• 0th IFD, 

• 0th IFD Value, 

• 1st IFD, 

• 1st IFD Value, 

• 1st (Thumbnail) Image Data, 

• 0th (Primary) Image Data. 
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TIFF Header '   , 

0th IFD for 
Primary Image 

Data 

. . . 

ImageWidth 

StripOffsets 

............... . 

Exif IFD Pointer 

GPS IFD Pointer 

Next IFD Pointer 

.... Value of 0th IFD .... 

Exif IFD 
(Exif Private Tag) 

Exif Version 

DateTimeDigitized 

... Value of Exif IFD .... 

GPS IFD 
(GPS Info Tag) 

GPS Version 

- - .. ........ 

.... Value .of GPS IFD .... 

ImageWidth 1st IFD for 
Thumbnail Data 

: . . StripOffsets 

... Value of 1st IFD ... 

Thumbnail Data 

Primary Image Strip 1 
Data Strip 2 

.. ....... 
Strip L 

Fig. 5 Basic Structure of Uncompressed Data Files 

File Headers are 8 bytes as defined in the TIFF standard, with the Off;et:of IFD indicatiiig the-start 

address of the 0th IFD (see Table 1). 

The 0th IFD Offset of Next IFD indicates the start address of the 1st IFD (thumbnail images). When 

the 1st IFD is not recorded, the 0th IFD Offset of Next IFD terminates with 00000000.H. 

On the IFD description method see section 2.6.2. 
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TI FF Heade~ ’ ,. ’ 

0~h IFD for 
Primary Image 

Data 

ImageWid~ 

StripOffsets 

Exif IFD Pointer 

GPSIFD Pointer 

Next IFD Pointer 

.... Value of 0th IFD .... 

Exif I FD 
(Exif Private Tag) 

Exif Version 

DateTimeDigitJzed 

... Value of Exif IFD .... 

GPS IFD 
(GPS I.nfo Tag). 

GPS Version 

.... Value.of GPS IFD .... 

1st I FD for 
Thumbnail Data 

ImageWidth 

StripOff~ets 

... Value of 1st IFD ... 

Thumbnail Data 

Primary Image Strip 1 
Data Strip 2 

Strip L 

Fig. 5.Basic Structure of Uncompressed Data Files 

File Headers are 8 bytes as dei~med in the TIFF standard, with the Off~et-of IFD ihdicati~g the-start 

address of the 0th IFD (see Table 1). ~. .... .... -~, ,,..~ . : , . 

The 0th IFD Offset ofN~xt IFD indicates the start address of the 1st IFD (thumbnail images). When 

the 1st IFD is not recorded, the 0th IFD Offset of Next IFD terminates with 00000000.H. 

On the IFD description method see section 2.6.2. 
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Table 1 TIFF Headers 

Name Size (Bytes) Value 

Byte Order 2 
Written as either "II" (4949.H) (little endian) or "MM" (4D4D.H) 
(big endian) depending on the CPU of the machine doing the 
recording. 

42 2 002A.H (fixed) 

Offset of 
IFD 4 0th IFD offset. If the TIFF header is followed immediately by 

the 0th IFD, it is written as 00000008.H. 

2.5.3. Basic Structure of YCbCr Uncompressed Data 

YCbCr uncompressed data is recorded in conformance with TIFF Rev. 6.0 Extensions YCbCr Images'. 

Tags for the following information are available for YCbCr uncompressed data in addition to the 

attribute information for RGB uncompressed data; 

• RGB-YCbCr color transformation matrix coefficients (YCbCrCoefficients), 

• Chrominance subsampling information (YCbCrSubSampling), 
• 

• Information on matching/nonmatching of chrominance and luminance samples (YCbCrPositioning). 

The method of recording other attribute information is the same as for uncompressed RGB data (see 

section 2.5.2). 
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Table 1 TIFF Headers 

Name 

Byte Order 

Size (Bytes) 

2 

42 2 

Offset of 4 
IFD 

Value 

Written as either "11" (4949.H) (little endian) or "MM" (4D4D.H) 
(big endian) depending on the CPU of the machine doing the 
recording. 

002A H (fixed) 

0th IFD offset. If the TIFF header is followed immediately by 
the 0th IFD, it is written as 00000008.H. 

2.5.3. Basic Structure of YCbCr Uncompressed Data 

YCbCr uncompressed data is recorded in conformance with TIFF Rev. 6.0 Extensions YCbCr Imagesiv. 

Tags for the following information are available for YCbCr uncompressed data in addition to the 

attribute information for RGB ’uncompressed data; 

¯ RGB-YCbCr color transformation matrix coefficients (YCbCrCoefficients), 

¯ Chrominance subs.ampling information (YCbCrSubSampling),, 

¯ Information on matching/nonmatching of chrominance and luminance samples(~’CbCrP’ositioning). 

The method of recording other attribute information is the same as for ~ncompres~ed RGB data (see 

section 2.5.2).                 - .. ............ 
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2.5.4. Basic Structure of JPEG Compressed Data 

Compressed data files are recorded in conformance with the JPEG DCT format specified in ISO/IEC 

10918-1, "' with the Application Market Segment (APP1) inserted. APP1 is recorded immediately after 
. . 

the SOI marker indicating the beginning of the file (see Fig. 6): Multiple APP2 can be recorded as 

necessary, starting immediately after APP1. APPn other than APP1 and APP2 or COM segments are 

not used by Exif. However Exif readers should be designed skip over unknown APPn and COM. 

Structure of Compressed file 

SOI Start of Image 

APP1 Application Marker 
Segment 1 

(Exif Attribute Information) 

(APP2) (Application Marker 
Segment 2) 

(FlashPix Extension data) 

DQT Quantization Table 

DI-11- Huffman Table 

• (DRI) (Restart Interval) • 

SOF Frame Header 

SOS Scan Header 

Compressed Data 

EOI End of Image 

Structure of APP1 

APP1 Marker 

APP1 Length 

Exif Identifier Code 

TIFF Header 

0th IFD 

0th IFD Value 

1stIFD 

1st IFD Value 

1st IFD Image Data 

Fig. 6 Basic Structure of Compressed Data Files 

Internally, APP1 consists of the APP1 marker, Exif identifier code, and the attribute information 

itself. The size of APP1 including all these elements must not exceed the 64 Kbytes specified in the 

JPEG standard. 

Attribute information is stored in TIFF structure including a File Header, with a maximum of two 

IFD (0th IFD, 1st IFD). The 0th IFD records attribute information concerning the compressed image 

(primary image). The 1st IFD can be used to record a thumbnail image. For details see section 2.7.2. 

APP2 consists of the APP2 marker, FPXR (FlashPix Ready) identifier code, and contents list for 

FlashPix extension recording, or stream data. A string of multiple APP2 marker segments can be 

used to record data exceeding 64 Kbytes. For details see section 2.7.3. 
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2.5.4. Basic Structure of JPEG Compressed Data 

Compressed data files are .recorded in conformance with the JPEG DCT format .specified in ISO/IEC 

10918-1, iii with the Application Market Segment (APP1) inse~ed. APP1 is recorded immediately after 

the SOI marker indicating the beginning 5f the. file (s~e Fifl. 6): Multiple APP2 can be recorded as 

necessary, starting immediately after APP 1. APPn other .than APP 1 andAPP2 or COM segments are 

not used by Exif. However Exif readers should be designedskip over unknown APPn and COM. 

Structure of Compressed file 

SOl Start of Image 

APP1 Application Marker 
Segment 1 

(Exif Attribute Information) 

(APP2) (Application Marker 

Segment2) 
(FlashPix Extension data) 

DQT Quantization Table 

DHT Huffman Table 

(DRI) (Restart Interval) . 

SOF Frame Header 

SOS Scan Header 

Compressed Data 

EOI End of Image 

Structure of APP1 

APP1 Marker 

APP1 Lengt~ 

Exif Identifier Code 

TIFFHeader 

0th IFD 

0th IFD Value 

lstlFD 

1st I FD Value 

1st IFD Image Data 

Fig. 6 Basic Structure of Compressed Data Files 

Internally, APP1 consists of the APP1 marker, Exif identifier code, and the attribute information 

itself. The size of APP1 including all these elements must not exceed the 64 Kbytes specified in the 

JPEG standard. 

Attribute information is stored in TIFF structure including a File Header, with a maximum of two 

IFD (0th IFD, ~st IFD). The 0th IFD records attribute information concerning the compressed image 

(primary image). The 1st IFD can be used to record a thumbnail image. For details see section 2.7.2. 

APP2 consists of the APP2 marker, FPXR (FlashPix Ready) identifier code, and contents list for 

FlashPix extension recording, or stream data. A string of multiple APP2 marker segments can be 

used to record data exceeding 64 Kbytes. For details see section 2.7.3. 
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2.5.5. Basic Structure of Thumbnail Data 

Thumbnail data is recorded in the 1st IFD SiMilarty 'to primary images, usiiie. twO•existing image 

formats. 

No limit is placed on_ the size of thumbnail images. Thumbnails are not mandatory, but it is 

recommended that they be recorded if possible, unless hardware or-other restrictions preclude this. 

Thumbnail data does not necessarily have to adopt the same data structure 'as that used for primary 

images.. If, however, the primary images are recorded as uncompressed RGB data or is uncompressed 

YCbCr data, thumbnail images cannot be recorded as JPEG compressed data (see Table 2). 

Table 2 Combinations of primary image and thumbnail data structures 

• Primarymage 
Uncompressed . Compressed 

Thumbnail 
Uncompressed Possible Possible 
Compressed ‘ Not possible I Possible 

When thumbnails are recorded in uncompressed format, they are to be recorded in the 1st IFD in 

conformance with Baseline TIFF Rev. 6.0 RGB Full Color Images or TIFF Rev. 6.0 Extensions YCbCr 

Images. 

An Exif-specific recording method is used to record compressed thumbnails. 

In this case the Compression tag value is set to "6" and tags in the 1st IFD (JPEGInterchangeFormat, 

JPEGInterchangeFormatLength) are used to designate the location and size. The images are 

recorded at the designated location as a JPEG stream (from SOI to EOI) conforming to the JPEG 

Baseline DCT format. No APPn marker, COM marker, nor restart marker is recorded in the JPEG 

stream (see Fig. 7). To avoid duplicate definitions, the 1st IFD is not used to record a tag indicating a 

TIFF image or information recorded elsewhere as a JPEG marker segment. 
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2.5.5. Basic Structure of Thumbnail Data 

Thumbnail data. is recorded in the 1st IF.D .similarly ’to. primary images, usin’g:t-w6"dxist’ing irhage 

formats 

No limit is p!aced...on_ the size of thumbnail:images. Thumbnails are not ,mandatory, but it is 

recommended that~hey be recorded if possible, unless hardware orother restrictionspreclude this. 

Thumbnail data does not necessarily have’to adopt, the same d~ta ~tructure as that used for prh:dary 

images.. If, howev.er, th.e prhnary images ~re recorded as uncompressed RGB data or a’s.uncompressed 

YCbQr datd, thumbnail images cannot be recorded as J-PEG compressed data (slee Table.:~). 

Table 2 Combinations of l~rim’ary image and thumbr~ail data structures 

Thumbnail 
Uncompressed 

¯ Compressed 

Primary Image 
Uncompressed . Compressed 

Possible Possible 
Not possible -- ~ Possible 

When thumbnails are recorded in uncompressed format, they are to be recorded in the 1st IFD in 

conformance with Baseline TIFF Rev. 6.0 RGB Full Color Images or TIFF Rev. 6.0 Extensions YCbCr 

Images. 

An Exif-specific recording method is used to record compressed thumbnails. 

In this case the Compression tag value is set to "6" and tags in the 1st IFD (JPEGInterchangeFormat, 

JPEGInterchangeFormatLength) are used to designate the location and size. The images are 

recorded at the designated location as a JPEG stream (from SOl to EOI) conforming to the JPEG 

Baseline DCT format. No APPn marker, COM marker, nor restart marker is recorded in the JPEG 

stream (see .Fig. 7). To avoid duplicate definitions, the 1st IFD is not used to record a tag indicating a 

TIFF image or information recorded elsewhere as a JPEG marker segment. 
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Exif Compressed File 

SOI 

APP1 

DQT 

DHT 

SOF 

SOS

Compressed Data 

EOI 

APP1 Marker 

APP1 Marker 

Length 

Exif 

TIFF Header 

0th IFD 

Exif IFD 

1stIFD 

L
JPEGInterchangeFormat 
JPEGInterchangeFormatLength 

JPEG Thumbnail 

Compressed Thumbnail 

SOI 

DQT 

DHT 

SOF.

SOS 

Compressed Data 

EOI 

Fig. 7 Structure of Exif file with compressed thumbnail 
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Exif Coml~ressed File 

SOl 

APP1 . 

DQT 

DHT 

SOF 

SOS 

Compressed Data 

EOI 

APP1 Marker 

APP1 Marker 

Length 

Exif 

TIFF Header 

0n IFD 

Exif I FD 

lstlFD 
-- JPEGI nterchangeFormat 

JPEGI nt erchangeFormat Lengt h 

JPEG Thumbnail 

Compressed Thumbnail 

-SC~I 

DQT 

DHT 

SOF. 

SOS 

Compressed Data 

EOI 

Fig. 7 Structure of Exif file With compressed thumbnail 
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2.6. Tags 

2.6.1. Features of Attribute Information 

RGB data conforms to Baseline TIFF Rev. 6.0 RGB Full Color Images, and YCbCr data to TIFF Rev. 

6.0 Extensions YCbCr Images. Accordingly, the parts that follow the TIFF structure must be recorded 

in conformance to the TIFF standard. In addition to the attribute infoimation indicated as mandatory 

in the TIFF standard, this Exif standard adds the TIFF optional tags that can be used in a DSC or 

other system, Exif-specific tags for recording DSC-specific attribute information, and GPS tags for 

recording position information. There are also Exif-original spe-Cifications not found in the TIFF 

standard for compressed recording of thumbnails. 

Recording of compressed data differs from uncompressed data in the following respects:, 

• When the primary image data is recorded in compressed form, there is no tag indicating the primary 

image itself or its address (pointer), 

• When thumbnail data is recorded in compressed form, address and size are designated using Exif-

specific tags, 

• Tags that duplicate information given in the JPEG Baseline are not recorded (for either primary 

images or thumbnails). 

• Information relating to compression can be recorded using the tags for this purpose. 

2.6.2. IFD Structure 

The IFD used in this standard consists of-a 2-byte count (number of fields), 12-byte field entry arrays, 

and 4-byte offset to the next IFD, in conforthance with TIFF Rev. 6.0.' • 

Each of the 12-byte field entries consists of the following four elements respeCtively. 

Bytes 0-1 Tag,

Bytes 2-3 Type 

Bytes 4-7 Count 

Bytes 8-11 Value Offset 

Each element is explained briefly below. For details see TIFF Rev. 6.0. 
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2.6. Tags 

2.6.1. Features of Attribute Information 

RGB data conforms to Baseline TIFF Rev. 6.0 RGB Full Color Images, and YCbCr data to TIFF Rev. 

6.0 Extensions YCbCr Images. Accordingly, the parts that follow the TIFF structure must be recorded 

m conformance to the TIFF standard. In addition to the attribute infoi~mation indicated as mandatory 

m the TIFF standard, this Exif standard adds ~he TIFF optional ~ags that can be used in a DSC or 

other system, Exif-specific tags for recording DSC-specific attribute i~foimation, and ~PS tags for 

recording position information. There are also Exif-orlginal specifications not found in the TIFF 

standard for compressed r~cordmg of thumbnails. 

Recording of compressed data differs from uncompressed data in the following.respects:. 

¯ When the primary image data is recorded in compressed form, there is no tag indicating the primary 

image itself or its address (poin.ter),                                            . 

¯ When thumbnail data is recorded in compressed form, address and size are designated using Exif- 

specific tags, 

¯ Tags that duplicate information given in the JPEG. Baseline a~’e not recorded (for either primary 

images or thumbnails).                          .. 

¯ Information relating to compression can be recorded using the tags for this purpose. 

.2.6;2. IFD Structure 

The IFD used in this standard consists.of-a.2-byte count (number of fields), 12-byte field entry arrays, 

and 4-byte Offset to the ne×t IFD, in conformance with TIFF Rev. 6.0.’ . 

Each of the 12-byte field entries consists of the following four elements respedtiv~]y. 

Bytes 0-1;.: Tag’ : ¯ ’,, 

Bytes 2-3 Type .: 

Bytes 4-7 Count 

Bytes 8-11 Value Offset 

Each element is explained briefly below. For details see TIFF Rev. 6.0. 
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Tag 

Each tag is assigned a unique 2-byte number to identify the field. The tag numbers in the Exif 0th 

IFD and 1st IFD are all the same as the TIFF tag numbers. 

Type 

The following types are used in Exif: 

1 ...BYTE An 8-bit unsigned integer., 

2 = ASCII An 8-bit byte containing one 7-bit ASCII code. The final byte is terminated with NULL., 

3 = SHOT A 16-bit (2-byte) unsigned integer, 

4 = LONG A 32-bit (4-byte) unsigned integer, 

5.= RATIONAL Two LONGs. The first LONG is the numerator and the second LONG expresses the 

denominator., 

7 = UNDEFINED An 8-bit byte that can take any value depending on the field definition, 

9 = SLONG A 32-bit (4-byte) signed integer (2's complement notation), 

10 = SRATIONAL Two SLONGs. The first SLONG is the numerator and the second SLONG is the denominator. 

Count 

The number of values. It should be noted carefully that the count is not the sum of the bytes. In the 

case of one value of SHORT (16 bits), for example, the count is '1' even though it is 2 bytes. 

Value Offset 

This tag records the offset from the start of the TIFF header to the position where the value itself is 

recorded. In cases where the value fits in 4 bytes, the value itself is recorded. If the value is smaller 

than 4 bytes, the value is stored in the 4-byte area starting from the left, i.e., from the lower end of 

the byte offset area. For example, in big endian format, if the type is SHORT and the value is 1, it is 

recorded as 00010000.H. 

Note that field entries must be recorded in sequence starting from the smallest tag number. There is 

no stipulation regarding the order or position of tag value (Value) recording. 
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Tag                                                                    :,.~ ,- .. " 

Each tag is assigned a unique 2-byte number to identify the field. The tag numbers in the Exif 0th 

IFD and 1st IFD are all the same as the TIFF tag numbers. 

Type 

The following .types are used in Exif: 

1 = BYTE An 8-bit un.signed integer., 

2 = ASCII 

3 = SHOT 

4 = LONG 

An 8-bit byte containing one 7-bit ASCII code. The fina.I byte is terminated with NULL., 

A.16-b~ (2-byte) unsigned integer, 

A 32-bit (4-byte) uns!gned integer, 

5:= RATIONAL 

7 = UNDEFINED 

9 = SLONG 

10 = SRATIONAL 

Two LONGs. The first LONG is the numerator and the second LONG expresses the 

denominator., 

An 8-bit byte that can take any value depending on the field definition, 

A 32-bit (4-byte) signed integer (2’s complement notation), 

Two SLONGs. The first SLONG is the numerator and the second SLONG is the denominator. 

Count 

The number of values. It should be noted carefully that the count is not the sum ofthe bytes..In the 

case of one value of SHORT (16 bits), for example, the count is ’1’ even though it is 2 bytes. 

Value Offset 

This tag records the offset from the start of the TIFF header to the posit.ion where the value itself is 

recorde& In cases where the value fits in 4 bytes, the value itself is recorded. If the value is smaller 

than 4 bytes, the value is stored in the 4-byte area starting from the left, i.e., from the lower end of 

the byte offset area. For example, in big endian format, if the type is SHORT and the value is 1, it is 

recorded as 00010000.H. 

Note that field entries must be recorded in sequence starting from the smallest tag number. There is 

no stipulation regarding the Order or position of tag value (Value) recording. 
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2.6.3. Exif-specific IFD 

A. Exif IFD 

Exif IFD is a set of tags for recording Exif-specific attribute information. It is pointed to by the offset 

from the TIFF header (Value Offset) indicated by an Exif private tag value. 

RyifIFD Pointer 

Tag = 34665 (8769.H) 

Type = LONG 

Count = 1 

Default = none 

A pointer to the Exif IFD. Internally, Exif IFD has the same structure as that of the IFD specified in 

TIFF. Ordinarily, however, it does not contain image data as in the case of TIFF. 

B. GPS IFD 

GPS IFD is a set of tags for recording GPS information. It is pointed to by the offset from the TIFF 

header (Value Offset) indicated by a GPS private tag value. 

GPS Info IFD Pointer 

Tag = 34853 (8825.H) 

Type = LONG 

Count = 1 

Default = none 

A pointer to the GPS Info IFD. The internal structure of the GPS Info IFD, like that of Exif IFD, has 

no image data. 
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2.6.3. Exif-specific IFD 

A. Exif IFD 

Exif IFD is a set of tags for recording Exif-specific attribute information. It is pointed to by the offset 

from the TIFF header (Value Offset) indicated by an Exif private tag value. 

Exif IFD Poin fer 

Tag = 34665 (8769.H) 

Type = LONG 

Count = 1 

Default = none 

A pointer to the Exif IFD. Internally, Exif IFD has the same structure as that of the IFD specified in 

TIFF. Ordinarily, however, it does not contain image data as in the case of TIFF. 

B. GPS IFD ¯ 

GPS IFD is a set of tags for recording GPS information. It is pointed to by the offset from the TIFF 

header (Value Offset) indicated by a GPS private tag value. 

GPS Info IFD Pointer 

Tag = 34853 (8825.H) 

Type = LONG 

Count = 1 

Default = none 

A pointer to the GPS Info IFD. The internal structure of the GPS Info IFD, like that of Exif IFD, has 

no image data. 
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2.6.4. TIFF Rev. 6.0 Attribute Information 

Table 3 lists the attribute information used in Exif, including the attributes given as mandatory in 

Baseline TIFF Rev. 6.0 RGB Full Color Images and TIFF Rev. 6.0 Extensions YCbCr Images, as well 

as the optional TIFF tags used by DSC and other systems. The contents are explained below. 

Table 3 TIFF Rev. 6.0 Attribute Information Used in Exif 

Tag Name Field Name 
Tag ID 

Type Count 
Dec Hex 

A. Tags relating to image data structure 
. 

Image width ImageWidth 256 100 SHORT or LONG 1 
Image height ImageLength 257 101 SHORT or LONG 1
Number of bits per component BitsPerSample 258 102 SHORT 3 
Compression scheme Compression 259 103 SHORT ,. 

Pixel compoSition Photometriclnterpretation 262 106 SHORT 1 
Orientation of image Orientation . . 274 112 SHORT 1 
Number of components SamplesPerPixel 277 115 SHORT 1 
Image data arrangement' PlanarConfiguration 284 • 11C SHORT 1 
Subsampling ratio of Y to C YCbCrSubSampling 530 212 SHORT 2 
Y and C positioning YCbCrPositioning 531 213 SHORT 1 
Image resolution in width XResolution direction 282 11A RATIONAL • 1 

Image resolutiori in height YResolution 
direction 283 11B RATIONAL ' 1 

Unit of X and Y resolution ResolutionUnit 296 128 SHORT 1 
B. Tags relating to recording offset 

Image data location StripOffsets 273 111 SHORT or LONG 'S 
Number of rows per strip RowsPerStrip 278 116 SHORT or LONG .° 1
Bytes per compressed strip StripByteCounts 279 117 SHORT or LONG 'S 
Offset to JPEG SOI JPEGInterchangeFormat 513 201 .. -LONG'. 4- , 1 . . I 
Bytes of JPEG data JPEGInterchangeFormatLength 514 202 LONG 1 

C. Tags relating to image data characteristics • 
Transfer function TransferFunction 301 12D SHORT 3 ' 256 
White point chromaticity WhitePoint 318 13E RATIONAL 2 - 
Chromaticities of primaries PrimaryChromaticities 319 13F RATIONAL . 6 
Color space transformation YCbCrCoefficients matrix coefficients 529 211 RATIONAL 3 

Pair of biack and white ' ReferenceBlackWhite reference values 532 214 RATIONAL ' 6
D. Other tags • 

File change date and time DateTime 306 132 ASCII 20 
Image title ImageDescription 270 10E ASCII Any 
Image input equipment Make 
manufacturer 

271 10F . ASCII Any 

Image input equipment model Model 272 110 ASCII Any 
Software used Software 305 131 ASCII Any 
Person who created the image Artist 315 13B ASCII Any 
Copyright holder Copyright 3432 8298 ASCII Any 

'S Chunky format: StripsPerlmage 

Planar format: SamplesPerlmage StripsPerlmage 

StripsPerlmage = floor((lmageLength + RowsPerStrip -1)/ RowsPerStrip) 
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2.6.4. TIFF Rev. 6.0 Attribute Information 

Table 3 lists the attribute reformation used in Exif, including the attributes given as mandatory in 

Baseline TIFF Rev. 6.0 RGB Full Color Images and TIFF Rev. 6.0 Extensions YCbCr Imagesl as well 

as t~e optional TIFF tags used by DSC and other systems. The contents ~r~ explained below. 

Table 3 TIFF Rev. 6.0 Attribute Information Used in Exif 

Tag Name Field Name 

A. Tags relating to image data structure 

I Image width 
ilmage height 
Number of bits per component 
Compression scheme 
Pixel composition 
Orientation of image 

Number of component.s 
Image data arrangement" 
Subsampling ratio of Y to C 
Y and C positioning 
Image resolution in width 
direction 
Image resolution in height 
direction 
Unit of X and Y resolution 

B. Tags relating to recording offset 
Image data location 
Number of rows per strip 
Bytes per compressed strip 
Offset to JPEG SOl 
B~es of JPEG data 

ImageWidth 
ImageLength 
BitsPerSample 
Compression 
Photometriclnterpretation 
Orientation 
SamplesPerPixel 
PlanarC0nfiguration 
YCbCrSubSampling 
YCbCrPositioning 

XResolution 

YResolution 

ResoiutionUnit 

StripOffsets 

RowsPerStrip 

StripByteCounts 

JPEGInterchangeFormat 

JPEGInterchangeFormatLength 

C. Tags relating to image data characteristics 
Transfer function 
VVhite point chromaticity 

Chromaticities of primaries 
Color space transformation 
matrix coefficients 
Pair of biack and white 
reference values 

D. Other tags 

File change date and time 

Image title 
Image input equipment 
manufacturer 
Image input equipment model 

Software used 
Person who created the image 

Copyright holder 

TransferFunction 

WhitePoint 

PrimaryChromaticities 

YCbCrCoefficients 

ReferenceBlackWhite 

DateT~me 
ImageDescription 

Make 

Model 
Software 
Artist 
Copyright 

*S Chunky format: StripsPerlmage 

Tag ID 

Dec Hex 

256 100 
257 101 
258 102 
259 103 
262 106 

,274 112 
277 115 
284 " 11C 
530 212 
531 213 

282 11A 

283 11B 

296 128 

273 111 

278 116 

279 117 

513 201 

514 202 

301 12D 

318 13E 

319 13F 

529 211 

53~ 214 

306 132 

270 10E 

271 10F 

272 110 

305 131 

315 13B 

3432 8298 

Ty.pe 

SHORT or LONG 

SHORT or LONG 

SHORT 

SHORT . 

SHORT 

¯ SHORT 

SHORT 

SHORT 

SHORT 

SHORT 

RATIONAL 

RATIONAL 

SHORT 

SHORT or LONG 

SHORT or LON~G 

SHORT or LONG 

.. ,LONG.": 

LONG 

SHORT 

RATIONAL 

RATIONAL 

RATIONAL 

RATIO~IAL ’ 

ASCII 

ASCII 

¯ ASCII 

ASCII 

ASCII 

ASCII 

ASCII 

Count 

1 
1 
1 
1 
2 
1 

1 

*s 
.,1 

*S’ 

! 

3* 256 
2 

.6 

3 

20 
Any 

Any 

Any 
Any 
Any 
Any 

Planar format: SamplesPerlmage * StripsPerlmage 

StripsPerlmage = floor((ImageLength + RowsPerStrip -1)/RowsPerStrip) 
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A. Tags relating to image data structure 

Image Width 

The number of columns of image data, equal to the number of pixels per row. In JPEG compressed 

data a JPEG marker is used instead of this tag. 

Tag = 256 (100.H) 

Type = SHORT or LONG 

Count = 1 

Default = none 

ImageLength 

The number of rows of image data. In JPEG compressed data a JPEG marker is used instead of this 

tag. 

Tag = 257 (101.H) 

Type = SHORT or LONG 

Count = 1 

Default = none 

BitsPerSample 

The number of bits per image component. In this standard each component of the image is 8 bits, so 

the value for this tag is 8. See also SamplesPerPfreI In JPEG compressed data a JPEG marker is 

used instead of this tag. 

Tag = 258 (102.H) 

Type = SHORT 

Count = 3 

Default = 8 

Compression 

The compression scheme used for the image data. When a primary image is JPEG compressed, this 

designation is not necessary and is omitted. When thumbnails use JPEG compression, this tag value 

is set to 6. 

Tag = 259 (103.H) 

Type = SHORT 

Count = 1 

Default = none 

1 = uncompressed 

6 = JPEG compression (thumbnails only) 
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A. Tags relating to image data structure                             ..~ .-~ 

Image Vvidth 

The number of columns of image da:ta, equal to. the pumber of pLxe.ls per row. In JPEG compressed 

data a JPEG marker is used instead of this tag.                             ¯ 

Tag = 256 (100.H) 

Type = SHORT or LONG 

Count = 1 

Default = none 

ImageLength 

The number of rows of image data. In JPEG compressed data a JPEG marker is used instead of this 

tag. 

Tag = 257 (101.H) 

Type = SHORT or LONG 

Count = 1 

Default = none 

Bi tsPerSa mple 

The number 0fbits pe.r image compo.nent: ,In th.is standard each component of the image is 8 bits, so 

the value for.this tag is. 8. See also SamplesPerPix.e]. In..JPEG compressed data a JPEG marker is 

used instead of this tag. 

¯ Tag. ¯ = 258 ()02.H) 

Type. = SHORT 

Count = 3 

Default. = 8 

Compression 

The compression scheme used for the image data. When a primary image is JPEG’ compressed, this 

designation is not necessary and is omitted. When thumbnails use JPEG comPression, this tag value 

is set to 6. 

Tag = 259 (103.H) 

Type = SHO.RT 

Count , = 1 

Defauit¯ = none 

= uncompressed 

= JPEG compression (thumbnails only) 
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Other = reserved 

PhotometricInterpretation 

The pixel compOsitioh. In JPEG compressed data a JPEG marker is Used'instead of this tag. 

Tag = 262 (106.H) 

Type = SHORT 

Count = 1 

Default = none 

2 = RGB 

6 = YCbCr 

Other = reserved 

Orientation 

The image orientation viewed in terms of rows and columns. 

Tag = 274 (112.H) 

Type = SHORT 

Count = 1 

Default = 1 

1 = The 0th row is at the visual top of the image, and the 0th column is the visual left-hand side. 

2 '= The 0th row is at the visual top of the image, andthe 0th column is the visual right-hand side. 

• 3 = The 0th row is at the visual bottom of the image, and the 0th column is the visual right-hand 

side. 

4 = The 0th row is at the visual bottom of the image, and the 0th column is the.visual left-hand side. 

5 = The 0th row is the visual left-hand side of of the image, and the 0th column is the visual top. 

6 = The 0th row is the visual right-hand side of of the image, and the 0th column is the visual*top. 

7 = The 0th row is the visual right-hand side of of the image, and the 0th column is the visual 

bottom. 

8 = The 0th row is the visual left-hand side of of the image, and the 0th column is the visual 

bottoM. 

Other = reserved 

SamplesPerPixel 

The number of components per pixel. Since this standard applies to RGB and YCbCr images, the 

value set for this tag is 3. In JPEG compressed data a JPEG marker is used instead of this tag. 

Tag = 277 (115.H) 

Type = SHORT 

Count = 1 
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Other = reserved ¯ :., .- ~. .. .. 

Photomet~’cln terpretation 

The pix61 comp~sitidn. In 0-PEG compr+sse~l data a JPEG mhrker is 6seffinste~d. of this tag.~ " 

Tag = 262 (106.H) "-. 

Type = SHORT 

Count = 1 

Default = none 

2 = RGB 

6 = YCbCr 

Other = reserved 

Orientation 

The image orientation viewed in terms of rows and columns. 

Tag = 274 (112.H) 

Type = SHORT 

Count 

Default 

1 

2 

.3 

= 1 

= 1 

4 

5 

6 

7 

8 

Othe; 

= The Oth row is at the visual top of the image, and the 0th column is the visual left-hand side. 

"-- "The 0th row is at the visual top of the image, and, the 0th column is the visual right-hand side. 

= The 0th row is at the visual bottom.of the image, and the 0th column is the visual right-hand 

side.                                                                " ’ 

= The Oth row is at the visual bottom of the image, and the Oth column is thevisual left-hand side. 

= The Oth row is the visual left-hand side of of the image, and the Oth column is the visual top. 

= The Oth row is the visual right-hand sideof of the image, and the Oth column is the visual:top. 

= The Oth row is the visual right-hand side of of the image, and the Oth column is the visual . 

bottom. 

= The Oth row is the visual left-hand side of of the image, and the Oth column is the visu~l 

bottom. .. , 

= reserved 

S. a mplesPerPJxel 

The number (if components per pixel. Since this standard applies to RGB andYCbCr images, the 

value set for this tag is 3. In JPEG compressed data a J-PEG marker is used instead of this tag.. 

Tag = 277 (115.H) 

Type = SHORT 

Count = 1 
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Default = 3 

PlanarConfiguration 

Indicates whether pixel components are recorded in chunky or planar format. In JPEG compressed 

files a JPEG marker is used instead of this tag. If this field does not exist, the TIFF default of 1 

(chunky) is assumed. 

Tag = 284 (11C.H) 

Type = SHORT 

Count = 1 

1 = chunky format 

2 = planar format 

Other = reserved 

YCbCrSubSampling 

The sampling ratio of chrominance components in relation to the luminance component. In JPEG 

compressed data a JPEG marker is used instead' of this tag. 

Tag = 530 (212.H) 

Type = SHORT 

Count = 2 

[2, 1] = YCbCr4:2:2 

[2, 2] = YCbCr4:2:0 • 

Other = reserved 

YCbCrPositioning 

The position of chrominance components in relation to the luminance component. This field is 

designated only for JPEG compressed data or uncompressed YCbCr data. The TIFF default is 1 

(centered); but when Y:Cb:Cr = 4:2:2 it is recommended in this standard that 2 (co-sited) be used to 

record data, in order to improve the image quality when viewed on TV systems. When this field does 

not exist, the reader shall assume the TIFF default. In the case of Y:Cb:Cr = 4:2:0, the TIFF default 

(centered) is recommended. If the reader does not have the capability of supporting both kinds of 

YCbCrPositioning, it shall follow the TIFF default regardless of the value in this field. It is preferable 

that readers be able to support both centered and co-sited positioning. 

Tag = 531 (213.H) 

Type = SHORT 

Count = 1 

Default = 1 

1 = centered 
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Default = 3                                                               . 

PlanarConlYguration 

Indicates whether pixel components a~+e reco+ded in chunky or Planar format. In JPEG compressed 

files a JPEG marker is used-instead of this .tag. If this field does not exist, the TIFF default of 1 

(chunky) is assumed. 

Tag = 284 (11C.H) 

Type = SHORT 

Count = 1 

1 = chunky format 

2 = planar format 

Other = reserved 

YCb Cr Sub Sz mp ling 

The sampling ratio of chrominance components in relation to the luminance component. In JPEG 

compressed data a JPEG marker is used ingtead of~his tag. 

Tag = 530 (212.H) 

Type = SHORT 

Count = 2 

[2, 1] = YCbCr4:2:2 

[2, 2] = YCbCr4:2:0 

Other = reserved 

YCbCrPositioning 

The position of chrominance components in relation to the luminance Component. This field is 

¯ designated only for JPEG compressed data or uncompressed YCbCr data. TheTIFF default is 1 

(centered); but when Y:Cb:Cr = 4:2:2 it is recommended in this standard that 2 (co-sited) be used to 

record data, in order to improve the image quahty when viewed on TV systems. When this field d~es 

not exist, the reader shall assume the TIFF ¯default. In th.e case ofY:Cb:Cr = 4:2:0, the TIFF default 

(centered) is recommended. If the reader does not have the capability of supporting both kinds of 

YCbCrPositioning, it shall follow the TIFF default regardless of the value in this field. It is preferable 

that readers be able to support both centered and co-sited positioning.                     . . 

Tag = 531 (213.H) 

Type = SHORT 

Count = 1 

Default = 1 

1 = centered 
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2 = co-sited 

Other = reserved 

XOX XOX 
XOX 'XOX 
XOX XOX 
XOX XOX 

Ei X (81 X 
MX (St X • 
3gl X 12: X 
Ni X CK X 

YCbCrPositioning = 1 YCbCrPositioning = 2 
(centered) (co-sited) 

a) Y:Cb:Cr = 4:2:2 

X X X X 

X X X X 

X X X X 

YCbCrPositioning = 1 
(centered) 

b) Y:Cb:Cr = 4:2:0 

i81 X ?21 X 

X X X X 

X St X 

YCbCrPositioning = 2 
(co-sited) 

X Luminance Sample 
Q Chrominance Sample 

Fig. 8 YCbCrPositioning 

XResolution 

The number of pixels per Resolution Unit in the Image Width direction. When the image resolution is 

unknown, 72 [dpi] is designated. 

Tag = 282 (11A.H) 

Type = RATIONAL 

Count = • 1. 

Default = 72 

YResolution 

The nuniber of pikels per ReSolutionUnit in the IniageLength" direction.  The •same value as 

XResolution is designated. 

- Tag . = '283 (11B.H) 

Type = RATIONAL 

Count = 1 • 

Default = 72 

Resolution Unit 

The unit for measuring XResolution and YResolution. The same unit is usedfoi- both XResolution and 
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Other = 

co-sited 

reserved 

XOX XOX 
XOX. ,XOX 
XOX XOX 
XOX XOX 
YCbCrPositioning = ~ 

(centered) 
a) 

~ X ~ X 
,~-.-X. ~ X. 
~ X ~ .X 
~ X"~ X 
YCbCrPositioning = 2 

(co-sited) 
Y:Cb:Cr = 4:2:2 

X.X X X 
0 0 

X X X X 

l~ X ~ X 

x x xX 
x x x x l~ x ~ x 

0 0 
YCbCrPositioning = 1 YCbCrPositioning = 2 

(centered) (co-sited) 
b) Y:Cb:Cr = 4:2:0 

X Luminance Sampl.e ! ... 
0 Chrominance Sample 

Fig. 8 YCbCrPositioning 

XResolution 

The number of pixels per Resolution Unit in the lmageVgidth direction..When the image resolution is 

unknown, 72 [dpi] is designated.                                    "" .... 

Tag = 282 (11A.H) 

Type = RATIONAL 

Count ’ =~,1. 

Default. ~ 72 , 

YResolution . 

The :.nuniber oft pixels per Re$olutionUnit in 

X.Resolution is designated. ....... 

Type = RATIONAL . , .,.,, ’ " 

the ln~ag~Length" direction. ’" The same value as 

Count = 1 

Default = 72 

Resolution Unit 

The unit for measuring XResolution and YResolution. The same unit is used’fo~ both XResolution and 
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YResolution. If the image resolution in unknown, 2 (inches) is designated: 

Tag 

Type 

Count- .= 

= 

= 

296 (128.H) 

SHORT 

Default = 2 ' . 

2 = inches 

3 = centimeters 

Other = reserved 
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YResolution. If the image resolution m unknown, 2 (inches) is desigi~ated::: ,.-, ’.:., ~,: ~:. ,. :.:. ,: : :: 

Tag = 296 (128.H) 

Type = SHORT 

COuht- - 1 " " 

Default = 2:’, ’". 

= inches 

= centimeters 

Other    = reserved 
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B. Tags relating to recording offset 

StfipOffsets 

For each strip, the byte offset of that strip. It is recommended that this be selected so the number of 

strip bytes does not exceed 64 Kbytes. With JPEG compressed data this designation is not needed and 

is omitted. See also RowsPerStrip and StripByteCounts. 

Tag = 273 (111.H) 

Type = SHORT or LONG 

Count = StripsPerlmage (when PlanarConfiguration = 1) 

SamplesPerPixel StripsPerlmage (when PlanarConfiguration = 2) 

Default = none 

RowsPerStrip 

The number of rows per strip. This is the number of rows in the image of one strip when an image is 

divided into strips. With JPEG compressed data this designation is not needed and is omitted. See 

also RowsPerStrip and StripByteCounts. 

Tag 

Tag = 278 (116.H) 

Type = SHORT or LONG 

Count = 1 

Default = none 

StripByteCounts 

The total number of bytes in each strip. With JPEG compressed data this designation is not needed 

and is omitted. 

Tag = 279 (117.H) 

Type = SHORT or LONG 

Count = StripsPerlmage (when PlanarConfiguration = 1) 

SamplesPerPixel * StripsPerlmage (when PlanarConfiguration = 2) 

Default.. = none 

JPEGInterchangeFormat 

The offset to the start byte (SOI) of JPEG compressed thumbnail data. This is not used for primary 

image JPEG data. 

Tag = 513 (201.H) 

Type = LONG 
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B. Tags relating to recording, offset; 

For each strip, the byte offset of that strip. It is recommended that this be selected so the number of 

strip bytes does not exceed 64 Kbytes. With JPEG compressed data this designation is not needed.and 

is omitted. See also RowsPerStrip and StripByteCounts.                 - :,, 

Tag = 273(111.H) : ,~ : 

Type = SHORT orLONG .... ,.- 

Count¯ ¯ = StripsPerlmage (when PlanarConfiguration = 1) 

= SamplesPerPixel * StdpsPerlmage (when PlanarConfiguration = 2) 

Default.¯ = none 

RowsPerStrip 

The number of rows per strip. This is the number of rows in the image of one strip when .an image is 

divided into strips. With JPEG compressed data this designation is not needed and is omitted. See 

also RowsPerStrip and StripByteCounts. 

Tag 

Tag 

Type 

Count 

Default 

278 (116.H) 

SHORT or LONG 

1 

none 

St.n’~Byt~Cou~ts 

The ~otal number of bytes in each strip. With JPEG compressed data this designation is not needed 

and is omitted. 

Tag = 

Type = 

Count = 

Default,.¯ = 

279 (117. H) 

SHORT or LONG 

StripsPerlmage (when PlanarConfiguration = 1) 

SamplesPerPixel * StdpsPerlmage (when PlanarConfiguration = 2) 

none 

¯ " JPEGInterchangeFormat 

The offset to the start byte (SOI) of JPEG compressed thumbnail data. This is not used for primary 

image JPEG data. 

Tag = 513 (201.H) 

Type = LONG 
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Default = none 

JPEGInterchangeFormathength 

The number of bytes of JPEG compressed thUmbiiail data. ThiS is not used for primary image JPEG 

data. JPEG thumbnails are not divided but are recorded as a continuous JPEG bitstream from SOI to 

EOI. APPn and COM markers should not be recorded. Compressed thumbnails must be recorded in 

no more than 64 Kbytes, including all other data to be recorded in APP1. 

Tag = 513(201.H) 

Type = LONG 

Default = none 
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Default = none "’ -.    ¯ 

JPEGIntereha=ogeFormatLength ..... ~’ ’ "" 

The numbei+,of bytes0f JPEG c~mpressed thumbiiafl data. This is no~ Used ~or primary i~n+ige JPEG 

data. JPEG thumbnails are not divided but are recorded as a continfious JPEG b~’tstrearh fromSOI to 

EOI. APPn and COM markers should not be recorded. Compressed thumbnails must be recorded in 

no more than 64 Kbytes, including all other data to be recorded in APP1. 

Tag = 513 (201.H) 

Type = LONG 

Default = none 
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C. Tags Relating to Image Data Characteristics 

TransferFunction • 

A transfer function for the image, described in tabular style. Normally this tag-is not.necessary, since 

color space is specified in the color space information tag (ColorSpace). 

Tag ,. = .301 (12D.H).

Type = SHORT 

Count = 3 *256 

Default = none 

WhitePoint 

The chromaticity of the white point of the image. Normally this tag is not necessary, since color space 

is specified in the color spabe information tag (ColorSpace). 

Tag = 318 (13E. H) 

Type = RATIONAL 

Count = 2 

Default = none 

PrimazyChromaticities 

The chromaticity of the three primary colors of the image. Normally this tag is not necessary, since 

color space is specified in the color space information tag (ColorSpace). 

Tag = 319 (13F.H) 

Type = RATIONAL 

Count = 6 

Default = none 

YCbCrCoefficients 

The matrix coefficients for transformation from RGB to YCbCr image data. No default is given in 

TIFF; but here the value given in Appendix E, "Color Space Guidelines," is used as the default. The 

color space is declared in a color space information tag, with the default being the value that gives the 

optimal image characteristics under this condition. 

Tag = 529 (211.H) 

Type = RATIONAL 

Count = 3 

Default = See Appendix E. 
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C. Tags Relating to Image Data Characteristics 

~ransferFunction 

A: transf~er functi0n.for the .image, ..described m tabu.lar s.tyle. Normally this .tag-is .:no.tn:ece.ssa.ry, since 

c91or space is specified in the .color.spac.e information tag (.ColorSp.ace).. .. : : ,.~ : ~ 

.Tag = 301 (12D.H). ¯ . 

Type = SHORT 

Count = 3"256 

Default = none 

Wlu’tePoint 

The chromaticity of the white point of the image. Normally this tag is not necessary, smce color.space 

is specified in the color spa~e information tag (ColorSpace). 

¯ Tag = 318 (13E.H) 

Type = RATIONAL 

Count = 2 

Default = none 

PrimaryChromaticities 

The chromaticity of the three primary colors of the image. Normally this tag is not necessary, since 

color space is specified in the color space information tag (ColorSpaco). 

Tag = 319(13F.H) 

Type = RATIONAL 

Count = 6 

Default = none 

YCb CrCoet~cien t~ 

The matrix coefficients for transformation from RGB to YCbCr image data. No default is given in 

TIFF; but here the value given in Appendix E, "Color Space Guidelmes," is used as the default. The’ 

color space is declared in a color space reformation tag, with the default being the value that gives the 

optimal image characteristics under this condition. 

Tag = 529 (211.H) 

Type = RATIONAL 

Count = 3 

Default = See Appendix E. 
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ReferenceBlack White 

The reference black point value and reference white point value. No defaults are given in TIFF,.but 

the values below are given as defaults here. The color space is declared in a color spape information 

tag, with the default being the value_ that gives the optimal image characteristics under these 

conditions. 

Tag = 532 (214.H).

Type = RATIONAL 

Count = 6 

Default = [0, 255, 0, 255, 0, 255] 
•, 

(when Photometriclnterpretation is RGB) 

[0, 255, 0, 128, 0, 128] (when Photometriclnterpretation is YCbCr) 
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ReferenceBlackWhite " ’+’ ~+, .:+ 

The reference black point value and reference white point value. No defaults are given in TIFF,.but. 

the values below are given as defaults here. The color space is declared in a color space information 
,~/. ,... .. :o ~ ,~ ~.. :~ ¯ 

, ;.~ !.    " ... ..    - .,.o -:- ..: .... :.: ,~ ," ,. ,’, .. ..~" 

tag, with the default being t.he value, that gives the optimal image characteristics under these 

conditions. 

= 532 (214.H) 

Type- " = RATIONAL 

Count = 6 

Default    = [0, 255, 0, 255, 0, 255] 

[0, 255, O, 128, O, 128] 

(when Photometriclnterpretatior~ 

(when Photometriclnterpretation is Y.CbCr) 
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D. Other Tags 

DateTime 

The date and time of image creation. In this standard it is the date and time the file was changed. The 

format is "YYYY:MM:DD HH:MM:SS" with time shown in 24-hour forint, and the date and time 

separated by one blank character [20.H]. When the date and time are unknown, all the character 

spaces except colons (":") may be filled with blank characters, or else the entire field may be filled with 

blank characters. The character string length is 20 bytes including NULL for termination. When the 

field is left-blank, it is treated as unknown. 

Tag = 306 (132.H) 

Type = ASCII 

Count = 20 

Default = none 

ImageDescription 

A character string giving the title of the image. It may be a comment such as "1988 company picnic" or 

the like. Two-byte character codes cannot be used. When a 2-byte code is necessary, the Exif Private 

tag UserComment is to be used. 

Tag = 270 (10E.H) 

Type = ASCII 

Count ' = Any 

Default = none 

Make 

The manufacturer of the recording equipment. This is the manufacturer of the DSC, scanner, video 

digitizer or other equipment that generated the image. When the field is left blank, it is treated as 

unknown. 

Tag = 271 (10F.H) 

Type = ASCII 

Count = Any 

Default = none 

Model 

The model name or model number of the equipment. This is the model name of number of the DSC, 

scanner, video digitizer or other equipment that generated the image. When the field is left blank, it 
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D. Other Tags 

Dat.e~me ..... ¯ ~ 

The da~e and time of hnage creation. In this standard it is ~he da~e and time the i~fle was changed. The 

format is "YYYY:MM:DD I-[H:MM:SS" with time ~hown in 24-hour format, and the date and time 

separated by one blank character [20.H]. When the date and time are unknown, all the character 

spaces except colons (":") may be filled with blank characters, or else the entire.fiel.d may be filled with 

blank characters. The character string length is 20 bytes including NULL for termination. When the 

field.is.left-blank, it is treated as unknown. 

Tag = 306 (132.H) 

. Tyg’e = ASCII 

Count = 20 

Default = none 

ImageDesc~ipt~’on 

A character string giving the title of the image. It may be a comment such as "1988 company picnic" or 

the like. Two-byte character codes cannot be used. When a 2-byte code is necessary, the Exif Private 

tag UserCommentis to be used. 

Tag = 270 (10E.H) 

Type = ASCII 

Count " = Any 

Default = none 

M ke 

The manufacturer ofthe recording equipment. This is the manufacturer of the DSC, scanner, video 

digitizer or other equipment that generated the image. When the field is left blank, it is treated as 

unknown. 

Tag = 271 (10F.H) 

Type = ASCII 

Count = Any 

Default = none 

Model 

The model name or model number of the equipment. This is the model name of number of the DSC, 

scanner, video digitizer or other.equipment that generated the image. When the field is left blank, it 
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is treated as-unknown. . 

Tag.. 272(110.H) 

Type = ASCII 

Count = Any 

Default = none 

Software 

This tag records the name and version of the software or fitmWare of the camera or. image .input 

device used to generate the image. The detailed format is not specified, but it is recommended that 

the example shown below be followed. When the field is left blank, it is treated as unknown. 

Ex.) "Exif Software Version 1.00a" 

Tag = 305 (131h) 

Type = ASCII 

Count = Any 

Default = none 

Artist 

This tag records the name of the camera owner, photographer or image creator. The detailed format is 

not specified, but it is recommended that the information be written as in the example below for ease 

of understanding. When the field is left blank, it is treated as unknown. 

Ex.) "Camera owner, John Smith; Photographer, Michael Brown; Image creator, Ken James" 

Tag = 315 (13Bh) 

Type = ASCII 

Count = Any 

Default = none 

Copyright 

Copyright information. In this standard the tag is used to indicate both the photographer and editor 

copyrights. It is the copyright notice of the person or organization claiming rights to the image. The 

entire copyright statement including date and rights should be written in this field; e.g., "Copyright, 

John Smith, 19xx. All rights reserved." In this standard the field records both the photographer and 

editor copyrights, with each recorded in a separate part of the statement. When there is a clear 

distinction between the photographer and editor copyrights, these are to be written in the order of 

photographer followed by editor copyright, separated by NULL (in this case, since the statement also 

ends with a NULL, there are two NULL codes) (see example 1). When only the photographer 

copyright is given, it is terminated by one NULL code (see example 2). When only the editor copyright 
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is treated as-unknown. 

T..ag. ~ 272(!10.H) 

Type = ASCII 

Count = Any 

Default = none 

,.qo~weze 

This tag records the name and version of the software ot fn:mwar, of the: camera or. image .input 

device Used to generate the image. The detailed format is not specified,, but it is~recommdnded that 

the example shown below be followed. When the field is left blank, it is treated as unknown. 

Ex.) "Exif Software Version 1.00a" 

Tag = 305 (131h) 

Type = ASCII 

Count = Any 

Default = none 

Azt~’st 

This tag records the name of the camera owner, photographer or image creator. The detailed format is 

not specified, but it is recommended that the information be written as in the example below for ease 

of understanding. When the field is left blank, it is treated as unknown. 

Ex.) "Camera owner, John Smith; Photographer, Michael Brown; Image creator, Ken James" 

Tag = 315 (13Bh) 

Type = ASCII 

Count = Any 

Default = none 

Copy~gh t 

Copyright information. In this standard the tag is used to indicate both the photographer and editor 

copyrights. It is the copyright notice of the person or organization claiming rights to the image. The 

entire copyright statement including date and rights should be written in this field; e.g., "Copyright, 

John Smith, 19xx. All rights reserved." In this standard the field records both the photographer and 

editor copyrights, with each recorded in a separate part of the statement. When there is a clear 

distinction between the photographer and editor copyrights, these are to be written in the order of 

photographer followed by editor copyright, separated by NULL (in this case, since the statement also 

ends with a NULL, there are two NULL codes) (see example 1). when only the photographer 

copyright is given, it is terminated by one NULL code (see example 2). When only the editor copyright 
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is given, the photographer copyright part consists of one space followed by a terminating NULL code, 

then the editor copyright is given (see example 3). When the field is left blank; if is treated as 

unknown. 

Ex. 1) When both the photographer copyright and editor copyright are given. 

Photographer copyright + NULL[00.11] + editor copyright + NULL[00.11] 

Ex. 2) When only the photographer copyright is given. 

Photographer copyright + NULL[00.11] 

Ex. 3) When only the editor copyright is given. 

Space[20.1-1]+ NULL[00.1-1] + editor copyright + NULL[00.1-1] 

Tag = 33432 (8298.H) 

Type = ASCII 

Count = Any 

Default = none 
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is given, the photographer copyright part consists of one space followed by a ter.minaihig NULL code, 

then the editor copyright is given (see example 3). When the field is left blah~.~ it= is treat6d as 

unknown. : - ’ ’ . ¯ ¯ 

Ex. 1) When both the photographer copyright and editor copyright are given. 

Photographer copyright + NULL[00.H] + editor copyright + NULL[00.H] 

Ex. 2) When only the photographer copyright is given. 

Photographer copyright + NULL[00.H] 

Ex~ 3) When only the editor copyright.is.given. " ~’    . .. ~ 

¯ Space[20.H]+ NULL[00.H] + editor copyright .+ NULL[00.H] " 

Tag :’=" 33432i82g~.H) 

Type = ASCII 

Count = Any 

Default = none 
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2.6.5. Exif IFD Attribute Information 

The sattribute-information (field: names and codes) recorded- in the .Exif 7pisgiven 

Table 5 followed by an explanationOf the contents. 

' Table 4 Exif IFD Attribute Information (1)

in Table 4 and 

— • • • . 
• 

• Tag Name Field Nime 
Tai ID

Type ' 
. 
Count • Dec Hex.

• A. Tags Relating to Version .. .• 
36864. 

. .. 
9000 . .. UNDEFINED 4Exif version . ExifVersion 1 . 

Supported FlashPix version .; FlashPixVersion . 40960, A000 UNDEFINED 4 
B. Tag Relating to Image Data Characteristics .• . 

: Color space information' ' ColorSpace 40961 A001 . . SHORT 1 
C. Tags Relating to Image Configuration 

. 
• 

Meaning of each component " ComponentsConfiguration 37121 9101 UNDEFINED • - 4 • 
Image compression mode • CompressedBitsPerPixel 37122 9102 RATIONAL 1 
Valid image width • PixeIXDimension ' 40962 A002 • SHORT or LONG ' 1 
Valid image height' PixelYDimension , 40963 A003 SHORT or LONG 1 

D. Tags Relating to User • . 
' Information 

Manufacturer notes • MakerNote 37500. - 927C UNDEFINED Any 
User comments ' UserComment 37510 9286 ' UNDEFINED -. Any • 

' E. Tag Relating to Related File • 
Information -

Related audio file RelatedSoundFile 40964 A004 ASCII • 13 
F. Tags Relating to Date and Time • • 

Date and time of original data 
. . 

DateTime.Original generation  . . 
• 

36867 9003 ASCII  20 • 

Date and time of digital data DateTimeDigitized generation 36868 9004 ASCII .20 

DateTime subseconds SUbSecTime 37520 9290 ASCII Any 
DateTimeOriginal subseconds SubSecTimeOriginal 37521 9291 ASCII Any 
DateTimeDigitized subseconds SubSecTimeDigitized 37522 9292 ASCII Any 
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2.6.5. Exif IFD Attribute Information 

:The,attribu-te-,information (field. names-and codes) recorded-in the Exif IFD is given ~ Table 4 and 

,’Table 5 fOllowed by an explanati~)n 0fthe ~0ntent~. " 

Table ~, E.xif IFD ,&,ttdbute Information(I) .... 

Tag Name Field Nami~ 

¯ A. Tags Relating to Ve~’sion... 

:xif version                 ExifVersion : . 
Supported FlashPix version .: FlashPixVersion . 

B. Tag Relating to Image Data Characteristics 

Color space information : . ColorSpace 

,C. Tags Relating to Image Configuration 

Meaning of each component ~’ ComponentsConfiguration 
Image compressio~ mode Compr~ssedBitsPe~Pixel 

Valid image width .. PixelXDimensioh 
~ Valid image height" PixelYDimension ¯ 

D. Tags Relating to User " 

’Information 
~lanufacturer notes MakerNote 
User comments UserComment 

E. Tag Relating to Related File 
Information              , 

Related audio file ~ " RelatedSoundFile 

F. Tags Relating to Date and Time 

Date and time of original data 
ge.nerati.on.’ ~ 

~ . DateTimeOriginal 

)ate and time of digital data 
generation 

DateTimeDigitized 

)ateTime subseconds SubSecTime 
~)ateTimeOriginal subseconds SubSecTimeOriginal 
Date’rimeDigitized subseconds SubSec’rimeDigitized 

Tag ID Type 
Dec Hex 

36864. :9~)00 UNDEFINED 
40960, Ae00 UNDEFINED 

40961 A001 . o SHORT 

37121 9101 UNDEFINED 

37122 9102 RATIONAL 
40962 A002 SHORT or LONG 

40963 A003 ;SHORT or LONG 

37500. !927C UNDEFINED 
37510 9286 " UNDEFINED . 

40964 A004 

36867 9003 

36868 9004 

37520 9290 
37521 9291 
37522 9292 

ASCII 

ASCII 

ASCII 

ASCII 
ASCII 

ASCII 

Count 

4 
.4 

Any 
Any 

~ 2O 

Any 
Any 

Any 
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Table 5 Exif IFD Attribute Information (2) 

G. Tags Relating to Picture-Taking Conditions 
. . 

Exposure time ExposureTime •• -33434 829A • .RetTIONAL 1 
F number FNumber 33437 829D RATIONAL 1 
Exposure program ExposureProgram 34850 8822 - SHORT 1 
Spectral sensitivity SpectralSensitivity 34852 8824 ASCII Any 
ISO speed rating - ISOSpeedRatings 34855 8827 SHORT Any 
Optoelectric conversion factor OECF 34856 8828 UNDEFINED Any 
Shutter speed ShutterSpeedValue 37377 9201 SRATIONAL 1 
Aperture ApertureValue 37378 9202 RATIONAL • • . 1 
Brightness BrightnessValue • 37379 9203 SRATIONAL ' 1 
Exposure bias ExposureBiasValue 37380 9204 SRATIONAL 1
Maximum lens aperture MaxApertureValue 37381 9205 RATIONAL ' . 1 
Subject distance •• SubjectDistance 37382 9206  RATIONAL -  1 . 
Metering mode MeteringMode 37383 9207 SHORT ' 1 
Light source LightSource 37384 9208 SHORT 1 
Flaih Flash 37385 9209 SHORT 1 • 
Lens focal length FocalLength 37386 920A RATIONAL 1 
Flash energy  FlashEnergy 41483 A206 RATIONAL 1 
Spatial frequency response SpatialFrequencyResporise 41484 A20C UNDEFINED - Any • 
Focal plane X resolution FocalPlaneXResolution 41486 A20E RATIONAL 1
Focal plane Y resolution FocalPlaneYResolution 41487 A20F RATIONAL . . 1 
Focal plane resolution unit FocalPlaneResolutionUnit 41488 A210 SHORT 1 
Subject location SubjectLocation 41492 A214 SHORT .2 , 
Exposure index Exposurelndex 41493 A215 RATIONAL  1 
Sensing method SensingMethod 41495 A217 SHORT 1 
File source FileSource 41728 A300 UNDEFINED 

.. 

Scene type SceneType 41729. -A301 UNDEFINED 1 
CFA pattern CFAPattem 41730 A302 UNDEFINED Any 
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Table 5 F_.xif IFD Attribute Information (2) 

G. Ta~ls Relating to 
~xposure time 

~number 
~:xposure program 
ISpectral sensitivity 
~SO speed rating 
IOptoelectric conversion factor 
IShutter speed 
~Aperture ~ . . 
~Brightness " 

~Exposure bias 
IMaximum lens ape~jre 
~Subj~ct distance_ 
IMetering mode " 
ILig.ht soarce          " 

. 
~Lens focal length . 
~Flash energy . 

ISpatial frequency response 
~Focal plane X resolution 
~Focal plane Y resolution 
~F0cal plane resolution unit 
~Subject location 
~Exposure index 
ISensing method 
IFile sourc~ " 
IScene type 
~CFA pattern 

Picture-Taking Conditions 
Exposure’lime 
FNumber 
ExposureProgram .. 
SpectraISensitivity 
ISOSpeedRatings 
OECF 
ShutterSpeedValue 
ApertureValue 
BfightnessValue 
ExposureBiasValue 
MaxApertureValue 
SubjectDistance 
MeteringMode 
LightSource 
Flash 
FocalLength 
Flash Energy 
SpatialFrequencyResponse 
FocaIPlaneXResolution 
FocaIPlaneYResolution 
FocalPlane ResolutionU nit 
SubjectLocation 

ExP0surelndex      . , 
SensingMethod 
FileSource 
SceneType 
CFAPattem 

33434 
33437 
34850 
34852 
34855 
34856 
37377 
37378 
37379 
37380 
37381 
37382 
37383 
37384 
37385 
37386 
41483 
41 484 
41 486 
41 487 
41 488 
41492 
41 493 
41 495 
41728 
41729. 
41730 

829A. 
829D 
8822 
8824 
8827 
8828 
9201 
9202 
9203 

9206 
9207 
9208 
9209 
920A 
A20B 
A20C 
A20E 
A20F 
A210 
A214 
A215 
A217 
A300 
-A301 
A302 

; RATIONAL 
RATIONAL 
- SHORT 

ASCii 
SHORT 

UNDEFINED 
SRATIONAL 
RATIONAL 

SRATIONAL 
SRATIONAL 
RATIONAL 
RATIONAL 

SHORT 
SHORT 
SHORT 

RATIONAL 
RATIONAL 

UNDEFINED 
RATIONAL 
RATIONAL 

SHORT 
SHORT 

RATIONAL 
SHORT 

UNDEFINED 
UNDEFINED 
UNDEFINED 

1 
1 
1 

Any 
.Any 
Any 

1 

1 
1 
1 

"1 

1 
1 

Any 
1 

1 
~2 

1 

1 
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A. Tags Relating to Version 

ExifVersion 

The version of this standard supported. Nonexistence of this field.is taken to mean nonconformance to 

the standard (see section 2.2). Conformance to this standard is indicated by recording "0020" as 4-byte 

ASCII. Since the type is UNDEFINED, there is no NULL for termination. 

Tag = 36864 (9000.H) 

Type = UNDEFINED 

Count = 4 

Default = "0200" 

.Flash.PixVersion 

The FlashPix format version supported by a FPXR file. If the FPXR function supports FlashPix 

format Ver. 1.0, this is indicated similarly to ExifVersion by recording "0100" as 4-byte ASCII. Since 

the type is UNDEFINED, there is no NULL for termination. 

Tag = 40960(A000.H) 

Type = UNDEFINED 

Count = 4 

Default = "0100" 

0100 = FlashPix Format Version 1.0 

Other = reserved 

35 - 
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A. Tags Relating to Version 

R~iF~arsion 

The version of this standard supported..Nonexistence of this.field.is taken to mean nonconformance to 

the standard (see section 2.2). Conformance to this s.t.andard is indicated by recording "0.020" as 4-byte 

ASCII. Since the type is UNDEFINED, there is no NULL f0r termination. 

Tag = ’.36864(9000.H) 

Type = UNDEFINED 

Count = 4 

Default = "0200" 

FlashPix Version 

The FlashPix format version supported by a FPXR File. If the FPXR function supports Fl.ashPix 

format Ver. 1.0, this is indicated similarly to ExifVersion by recording "0100" as 4-byte ASCII. Since 

the type is UNDEFINED, there is no NULL for termination. 

Tag := 40960(A000.H) 

Type = UNDEFINED 

Count = 4 

Default = "0100" 

0100 = FlashPix Format Version 1.0 

Other = reserved 

=35- 

ADOBE - Exhibit 1008, page 44



B. Tag Relating to Color Space 

ColorSpace 

The colorspace information tag (ColorSpace) is always recorded as the color space specifier. -.• 
. . 

Normally 'sRGB (=1)• is used to define the color space based on the PC monitor conditions and 

environment. If a color space other than .sRGB is used, Uncalibrated (=FFFF.H) is set. image data 

recorded as Uncalibrated can be treated as sRGB when it is converted to FlashPix. On sRGB see 

Appendix E. 

Tag = 40961 (A001.H) 

Type = SHORT 

Count = 1 

1 = sRGB 

FFFF:H = Unbalibrated 

Other = reserved 

-36-

ADOBE - Exhibit 1008, page 45 

B. Tag Relating to Color Space ~: ~ i~,, =.’,: :~: :.. :.~ .,,=!, ~=~.~:~ .-~, 

CoiorSpace .:" ~ " "" 

The color’space reformation tag (ColorSpa~e) is always recorded as the.color splice sp~’cifier. ’. . .... ~ 

NOr~dlly’sR~B (=ii:i~s u~ed ~o ~i~fm~ the coldr ’space based on thePC monitbr ~ondJ~o~ ~d 

environment. If a color spac~ other titan saGB istised: Unc~libra~ted~ (=FFf~.H)"i.s"s£t. ~nage data 

recorded as Uncalibrated can be treated as sRGB when it is converted to FlashPix. On sRGB see 

Appendix E. 

Tag = 40961 (A001.H) 

Type = SHORT 

Count = 1 

1 = sRGB 

FFFFIH = Un~:~librated ’ 

Oth~ = reserved .... 
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C. Tags Relating to Image Configuration 

PixelXDimension 

Information specific to compressed data. When a compressed file is recorded, the valid width of the 

meaningful image must be recorded in this tag, whether or not there is padding data or a restart 

marker. This tag should not exist in an uncompressed file. For details see section 2.8.1 and Appendix 

F. 

Tag = 40962 (A002.H) 

Type = SHORT or LONG 

Count = 1 

Default = none 

PixelYDimension 

Information specific to compressed data. When a compressed file is recorded, the valid height of the 

meaningful image must be recorded in this tag, whether or not there is padding data or a restart 

marker. This tag should not exist in an uncompressed file. For details see section 2.8.1 and Appendix F. 

Since data padding is unnecessary in the vertical direction, the number of lines recorded in this valid 

image height tag will in fact be the same as that recorded in the SOF. 

Tag = 40963 (A003.H) 

Type = SHORT of LONG 

Count = 1 

ComponentsConfituration 

Information specific to compressed data. The channels of each component are arranged in order from 

the 1st component to the 4th. For uncompressed data the data arrangement is given in the 

PhotometricInterpretation tag. However, since Photometriclnterpretation can only express the order 

of Y, Cb and Cr, this tag is provided for cases when compressed data uses components other than Y, Cb, 

and Cr and to enable support of other sequences. 

Tag 

Type 

= 

= 

37121 (9101.H) 

UNDEFINED 

Count = 4 

Default = 4 5 6 0 (if RGB uncompressed) 

1 2 3 0 (other cases) 

0 = does not exist 

1 = 

2 = Cb 

3 = Cr 
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C. Tags Relating to Image Configuration 

PixelXDimension 

Information specific to compressed data. When a compressed file is recorded, ~the valid .width of the 

meaningful image must be recorded in this tag, whether or not there is padding data or a restart 

marker. This tag should not exist in an uncompressed file. For details see section 2.8.1 and Appendix 

Fo 

Tag = 40962 (A002.H) 

Type = SHORT or LONG .. 

Count = 1 

Default = none 

PixelYDimension 

Information specific to compressed data. When a Compressed file is recorded, the valid height of the 

meanmgful image must be recorded in this tag, whether or not there is padding data or a restart 

marker. This tag should not exist in an uncompressed file. For details see section 2.8.1 and Appendix F. 

Since data padding is unnecessary in the vertical direction, the number of lmes recorded in this valid 

image height tag will in fact be the same as that recorded in the SOF. 

Tag = 40963 (A003.H) 

Type = SHORT of LONG 

Count = 1 

ComponentsConfiguration 

Information specific to compressed data. The channels of each component are arranged in order from 

the 1st component to the 4th. For uncompressed data the data arrangement is given in the 

PhotometficInterpretation tag. However, since PhotometricInterp~etation can only express the order 

ofY, Cb and Cr, this tag is provided for cases when compressed data uses components other than Y, Cb, 

and Cr and to enable support of other sequences. 

Tag 

Type 

Count 

Default 

0 

1 

2 

3 

37121 (9101.H) 

UNDEFINED 

4 

4 5 6 0 (if RGB uncompressed) 

1 2 3 0 (other cases) 

= does not exist 

= y 

= Cb 

= Cr 
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4 = R 

5 = G 

6 = B 

Other = reserved 

CompressedBitsPerPixel 

Information specific to compressed data. The compression mode used for a compressed image is 

indicated in unit bits per pixel. 

Tag = 37122 (9102.H) 

Type = RATIONAL 

Count = 1 

Default = none 

- 38 - 
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4 = R 

5 = G 

6 = B 

¯ " ’ Other = reserved 

CompressedBitsPer-Pixel                              .. 

Information specific to compressed data. The compression mode used for a compressed ~mage 

indicated in unit bits per pixel.                                     " 

,Tag. 

Type 

Count. 

Default 

= " 37122 (9102.H) 

= RATIONAL 

= 1 

= none 

is 
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D. Tags Relating to User Information 

MakerNote 

A tag for manufacturers of Exif writers to record any desired information. The contents are up to the 

manufacturer. 

Tag = 37500 (927C.H) 

Type = UNDEFINED 

Count = Any 

Default = none 

UserComment 

A tag for Exif users to write keywords or comments on the image besides those in ImageDescription, 

and without the character code limitations of the ImageDescription tag. 

Tag = 37510 (9286.H) 

Type = UNDEFINED 

Count = Any 

Default = none 

The character code used in the UserComment tag is identified based on an ID code in a fixed 8-byte 

area at the start of the tag data area. The unused portion of the area is padded with NULL ("00.H"). 

ID codes are assigned by means of registration. The designation method and references for each 

character code are given in Table 6.. The value of Count N is determined based on the 8 bytes in the 

character code area and the number, of bytes in.the user comment part. Since the TYPE is not ASCII, 

NULL termination is not necessary (see Fig..9). 

Table 6 Character Codes and theirDesignation 

Character Code Code Designation (8 Bytes) ' References 
ASCII 41.H,. 53.H, 43.H, 49.H, 49.H, 00.H, 00.H, 00.H ITU-T T.50 IA5ix 

JIS 4A.H, 49.H, 53.H, 00.H, 00.H, 00.H, 00.H, 00.H JIS X0208-1990x 

Unibode 55.H, 4E.H, 49.H, 43.H, 4F.H,'44.H, 45.H, 00.H Unicode Standard id . 
Undefined 00.H, 00.H, 00.H, 00.H, 00.H, 00.H; 00.H, 00.H . Undefined. 
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D. Tags Relating to User Information              ¯ 

MakerNote 

A tag for manufacturers of Exif writers to record any desired information. The contents are up to the 

manufacturer. 

Tag = 37500 (927C.H) 

Type = UNDEFINED 

Count = Any 

Default = none 

UserCommen t 

A tag for Exif users to write keywords or comments on the image besides those in Image])escription, 

and without the character code limitations of the Iz~agel)escriptio~ tag. 

Tag = 37510 (9286.H) 

Type = UNDEFINED 

.Count = Any 

Default = none 

The character code used m the UserCo~ment tag is identified based on an ID code m a 5xed 8-byte 

area at the start of the tag data area. The unused portion of the area is padded with NULL C00.H"). 

ID codes are assigned by means of registration. The de.signat.ion method. and references for each 

character code are given in Table 6. The value of Count N is determined based on the 8 bytes in the 

character code area and the nut’her.of bytes Jn.~he ~ser .comment part. Since the TYPE is not ASCII, 

NULL termination is not necessary (see Fig.,9). " " . 

Character Code 

ASCII 

JIS 

Unii:ode 

Undefined 

Table 6 Character Codes and their.Designation 

Code Designation (8 Bytes) 
41.H,.53.H, 43.H, 49.H, 49.H, 00.H, 00.H, 00.H 
4A.H, 49.H, 53.H! 00.H, 00.H, 00.H, 00.H, 00.H 
55.H, 4E.H, 49.H, 43.H, 4F.H,’44.H, 45.H, 00.H 
00.H, 00.H, 00.H, 00.H, 00.H, 00.H,00.H, 00.H 

References 

ITU-T T.50 IA5ix 
JIS X0208-199ff’ 

Unicode Stand~lrd ~ ’ 

Undefined. 
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Exif Private Tag 

Exif IFD ExifVersion 

Value of 
Exif IFD 

........ . 

Fig. 9 User Comment Tag 

The ID code for the UserComment area may be a Defined code such as JIS or ASCII, or may be 

Undefined. The Undefined name is UndefinedText, and the ID code is filled with 8 bytes of all 

"NULL" ("00.H"). An Exif reader that reads the UserComment tag must have a function for 

determining' the -ID code. This function is not required in Exif readers that do, not use the 

UserComment tag (see Table 7). 

Table 7 Implementation of Defined and Undefined Character COdes 

ID Code , Exif Reader Implementation 

Defined 
(JIS, ASCII, etc.) 

Determines the ID code and displays it in accord with the reader capability. 

Undefined 
(all NULL) 

Depends on the localized PC in each country.- (If a character code is used for 
which there is no clear specification like Shift-JIS in Japan, Undefined is used.) 
Although the possibility of unreadable characters exists, display of these 
characters is left as,a matter of reader implementation. 

When a UserComment area is set aside, it is recommended that the ID code be ASCII and that the 

following user commentvart be filled with blank characters [20.H]. • 
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Exif PrivateTag F.,I;,.... *t,! ~ .,| o~’ {, " ’~ ,’" 

Exif IFD 

Value of 
Exif IFD 

ExifVersion 

Fig. 9 User Comment Tag 

The ID code for the UserCommeJ~t area may be a Defined code such as ,J-IS or ASCIT, or may be 

Undefined. ’[’he Undefined name is UndefinedText, and the ID code is f~led with 8 bytes o{‘ all 

"NULL" ("00.H"). _Am ExJ/ reader that reads the UserComment tag must have a ~unction {’or 

determiningthe .ID code. This function is not requb’ed in Exff readers that do, not use the 

~serOomme~t tag (see Table 7). 

Table 7 Implementation of Defined and Undefined Character Cbdes 

ID Code , Exif Reader Implementation 
:, 

Defined 
Determines the ID code and displays it in accord with the reader capability.    ~ 

(JIS, ASCII, etc.) 

Depends on the localized PCin each country.-(If a character code is used for 
Undefined which there is no clear specification like Shift-JIS in Japan, Undefined is used.) 
(all NULL) Although the possibility of unreadable characters exists, display of these 

characters is left as.a matter of reader implementation. 

When a UserComment area is set aside,~ it is recommended that the ID code be ASCII and that the 

following user comment’part be ~"flled with blank characters [20.H]. : " ¯ 
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E. Tag Relating to Related File 

'1 

RelatedSoundFile 

This tag is used to record the name of an audio file related to the image data. The only relational 

information recorded here is the Exif audio file name and,extension (an ASCII string consisting of 8 

characters + + 3 characters). The path is not recorded. Stipulations on audio are given in section 

3.6.3. File naming conventions are given in section 3.7.1. 

When using this tag, audio files must be recorded in conformance to the Exif audio format. Writers 

are also allowed to store the data such as Audio within APP2 as FlashPix extension stream data. 

Audio files must be recorded in conformance to the Exif audio format. 

The mapping of Exif image files and audio files is done in any of the three ways shown in Table 8. If 

multiple files are mapped to one file as in [2] or [3] of this table, the above format is used to record just 

one audio file name. If there are multiple audio files, the first recorded file is given. 

In the case of [3] in Table 8, for example, for the Exif image file "DSC00001.JPG" only 

"SND00001.WAV" is given as the related Exif audio file. 

When there are three Exif audio files "SND00001.WAV", "SND00002.WAV" and "SND00003.WAV", 

the Exif image file name for each of them, "DSC00001.JPG," is indicated. By combining multiple 

relational information, a variety of playback possibilities can be supported. The method of using 

relational information is left to the implementation on the playback side. Since this information is an 

ASCII character string, it is terminated by NULL. 

Table 8 Mapping between Image and Audio Files 

Relationship 

[1] 1 to 1 

Exif Image File Exif Audio File 

I DSC00001.JPG SND00001.WAV 

[2] Plural to 1 

I  DSC00001.JPG

DSC00002.JPG 

DSC00003.JPG 

SND00001.WAV 

[3] 1 to plural 

DSC00001.JPG SND00001.WAV 

SND00002.WAV 

SND00003.WAV 

When this tag is used to map audio files, the relation of the audio file to image data must also be 

indicated on the audio file end. 

Tag = 40964 (A004.H) 

Type = ASCII 

-41-.
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E. Tag Relating .to Related File 

RelatedSound_bYJe 

This tag is used to record the name of an audio file related to the image data. The only relational 

information recorded here is the Exif audio file name andextension (an ASCII string consisting of 8 

characters + ’.’ + 3 characters). The path is not recorded. Stipulations on audio are given in section 

3.6.3. File naming conventions are given in section 3.7.1. 

When using this tag, audio files must be recorded in conformance to the Exif audio format. Writers 

are also allowed to store the data such as Audio within APP2 as FlashPix extension stream data. 

Audio files must be recorded in conformance to the Exif audio format. 

The mapping of Exif image i~iles and audio files is done in any of the three ways shown in Table 8. If 

multiple files are mapped to one file as in [2] or [3] of this table, the above format is used to record just 

one audio file name. If there are multiple audio files, the first recorded file is given. 

In the case of [3] in Table 8, for example, for the Exif image file "DSC00001.JPG" only 

"SND00001.WAV" is given as the related Exif audio file. 

When there are three Exif audio Files "SND00001.WAV", "SND00002.WAV" and "SND00003.WAV", 

the Exif image file name for each of them, "DSC00001.JPG," is indicated. By combining multiple 

relational information, a variety of playback possibilities can be supported. The method of using 

relational information is left to the implementation on the playback side. Since this information is an 

ASCII character string, it is terminated by NULL. 

Table 8 Mapping between Image and Audio Files 

Relationship Exif Image File Exif Audio File 

[11 1 to 1 

[2] Plural to 1 

[3] 1 to plural 

DSC00001.JPG ~ DSC00001.JPG 

DSC00002.JPG 

DSC00003.JPG 

SND00001 .WAY 

SND00001 .WAV 

DSC00001.JPG 

~ 
SND00001 .WAV 

SND00002.WAV 

SND00003.WAV 

When this tag is used to map audio f~iles, the relation of the audio File to image data must also be 

indicated on the audio file end. 

Tag = 40964 (A004.H) 

Type = ASCII 
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Count = 13 

Default = none 

- 42 - 
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Count 

Default 

= 13 

= none 
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F. Tags Relating to Date and Time 

DateTimeOriginal 

The date.and time when the original image data was generated. For a DSC the date and.time the 

picture was taken are recorded. The format is "YYYY:MM:DD HH:MM:SS" with time shown in 24-

hour format, and the date and time separated by one blank character [20.H]. When the date and time 

are unknown, all the character spaces except colons (":") may be filled with blank characters, or else 

the entire field may be filled with blank characters. The character string length is 20 bytes including 

NULL for termination. When the field is left blank, it is treated as unknown. 

Tag = 36867 (9003.H) 

Type = ASCII 

Count = 20 

Default = none • 

Da teTimeDigitized 

The date and time when the image was stored as digital data. If, for example, an image was captured 

by DSC and at the same time the file was recorded, then the DateThneOriginal and 

DateThneDigitized will have the, same contents. The format is "YyYY:MM:DD HH:MM:SS". with time 

shown in 24-hour format, and the date and time separated by one blank character [20.4]. When the 

date and time are unknown, all the character spaces except colons (":") may be filled with blank 

characters, or else the entire field may be filled with blank characters. The character. string length is 

20 bytes including NULL for termination. When the field is left blank, it is treated as unknown. 

Tag = 36868 (9004.H) 

Type = ASCII 

Count = 20 
• . • 

Default = none 

SubsecTime 
- , 

A tag used to record fractions of seconds for the DateTime tag. 

Tag = 37520 (9290.H) 

Type = ASCII 

Count = Any 

Default = none 

SubsecTimeOnginal 

A tag used to record fractions of seconds for the DateThneOriginal tag. 
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F. Tags Relating to Date and Time 

Date TimeOriginal 

The dateand time when the original image data was generated. For a DSC the date and,time the 

picture was taken are recorded. The format is "YYYY:M!VI:DD HH:MM:SS" with time shown in 24- 

hour format, and the date and time separated by one blank character [20.H]. Whe6 the date and time 

are unknown, all the character, spacesexcept colons C:") may .be filled wi.th blank chara.cters, or else 

the entire field may be filled with blank characters. The character string length is 20 bytes including 

NULL for termination. When the field is left blank, it is treated as unknown. 

Tag = 36867 (9003.H) 

Type = ASCII 

Count = 20 

Default . = none 

Da te lhn eDigf tized 

The date and time when the image was stored as digital.dat.a. If, for example, a.n image was captured 

by DSC and at the same time the tile was recorded, then the Date~D’~eO~dgi~al. and 

Date~meDjgitizedwill have the~ same contents. The format is ’~ .YyYY:MM:DD HH:MM:SS!’. with time 

shown in 24ohour format, and the date and time separated by one blank char~acter’ [20.H]., When thee 

date and time are .unknown, all the character spaces .except co.lons C:") may be filled with blank 

characters, or else the entire field may be gilled with blank characters. The character, string length is 

20 bytes including NULL for termination, when the f!.eld is left blank, it i.s treated as unknown. 

Tag = 36868 (9004.H) 

Type = ASCII 

Count = 20 
¯ 

E~efault = none" " 

Subsec Time 

A tag used to record fractions of seconds for the DateTJ~e tag. 

Tag = 37520 (9290.H) 

Type = ASCII 

Count = Any 

Default = none 

SubsecTimeO~g~M 

A tag used to record fractions of seconds for the Date TimeOriginaI tag. 
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Tag = 37521 (9291.H) 

Type = ASCII 

N = Any 

Default = none 

SubsecTimeDigitized 

A tag used to record fractions of seconds for the DateRmeDigitized tag. 

Tag =• 37522 (9292.H) 

Type 

N 

Default 

= 

= 

= 

ASCII 

Any 

none 

Note: Recording subsecond data (SubsecTime, SubsecTimeOriginal, SubsecRmeDigitized) 

The tag type is ASCII and the string length including NULL is variable length. When the number of 

valid digits is up to the second decimal place, the subsecond value goes in the Value position. When it 

is up to four decimal places, an address value is entered, with the subsecond value put in the location 

pointed to by that address. (Since the count of ASCII type field entries is a value that includes NULL, 

when the number of valid digits is up to four decimal places the count is 5, and the offset value goes in 

the Value Offset field. See section 2.6.2.) Note that the subsecond tag differs from the DateRme tag 

and other such tags already defined in TIFF Rev. 6.0, and that both are recorded in the Exif IFD. 

Ex.: September 9, 1998, 9:15:30.130 • 

(the number of valid digits is up to the third decimal place) 

DateTime 1996:09:01 09:15:30 [NULL] 

SubSecTime 130 [NULL] 

If the string length is longer than the number of valid digits, the digits are aligned with the start of 

the area and the rest is filled with blank characters [20.}I]. If the subsecond data is unknown, the 

entire area can be filled with blank characters. 

Examples when subsecond data is 0.130 seconds: 

Ex. 1) '1','3','0',[NULL] 

Ex. 2) '1','3','0',[20.H],[NULL] 

Ex. 3) '1','3','0', [20.H], [20.H], [20.H], [20.H], [20.H], [NULL] 

Example when subsecond data is unknown: 

Ex. 4) [20.H], [20.H], [20.H], [20.H], [20.H], [20.H], [20.H], [20.H], [NULL] 
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Tag = 37521 (9291.H) 

Type = ASCII 

N = Any 

¯ E)efault- , = none. o .... 

SubsecTimeDigftized 

A tag used to rec~)rd frfictionsof seconds for the DateTimel)igitizedtag. " 

: Tag =, 37522 (9292.H) ,’ ~ ¯ 

Type = ASCII ~ . ¯ , " 

N = Any 

Default = none 

Note: Recording subsecond data (SubsecTime, SubsecTlmeO~ginal, Subsec TimeDigftizea~ 

The tag type is ASCII and the string length including NULL is variable length. When the number of 

valid digits is up to the second decimal place, the subsecond value goes in the Value position. When it 

is up to four decimal places, an address value is entered, with the subsecond value put in the location 

pointed to by that address. (Since the count of ASCII type field entries is a value that includes NULL, 

when the number of valid digits is up to four decimal places the count is 5, and the offset value goes in 

the Value Offset field. See section 2.6.2.) Note that the subsecond tag differs from the Date,’me tag 

and other such tags already defmed in TIFF Rev. 6.0, and that both are recorded in the Exif IFD. 

Ex.: September 9, 1998, 9:15:30.130 ¯ 

(the number of valid digits is up to the third decimal place) 

DateTime     1996:09:01 09:15:30 [NULL] 

SubSecTime 130 [NULL] 

If the string length is longer than the number of valid digits, the digits are aligned with the start of 

the area and the rest is-filled with .blank characters [20.H]. If the subsecond data is unknown, the 

entire area can be filled with blank characters. 

Examples when subsecond data is 0.130 seconds: 

Ex. 1)’I’,’3’,’O°,[NULL] 

Ex. 2)’I’,’3’,’0’,[20.H],[NULL] 

Ex. 3)’1’,’3’,’0’, [20.H], [20.H], [20.H], [20.H], [20.H], [NULL] 

Example when subsecond data is unknown: 

Ex. 4) [20.HI, [20.H], [20.HI, [20.H], [20.H], [20.H], [20.H], [20.HI, [NULL] 
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G. Tags Relating to Picture-Taking Conditions 

ExposureTime 

Exposure time, given in seconds (sec). 

Tag 33434 (829A H) 

Type = RATIONAL 

Count = 1 

Default = none 

ShutterSpeedValue 

Shutter speed. The unit is the APEX (Additive System of Photographic Exposure) setting (see 

Appendix C). 

Tag = 37377 (9201.H) 

Type = SRATIONAL 

Count = 1 

Default = none 

Aperture Value 

The lens aperture. The unit is the APEX value. 

Tag = 37378 (9202.H) 

Type = RATIONAL 

Count = 1 

Default = none 

Brightness Value 

The value of brightness. The unit is the APEX value. Ordinarily it is given in the range of -99.99 to 

99.99. 

Tag = 37379 (9203.H) 

Type = SRATIONAL 

Count = 1 

Default = none 

ExposureBiasValue 

The exposure bias. The unit is the APEX value. Ordinarily it is given in the range of —99.99 to 99.99. 

Tag = 37380 (9204.H) 

Type = SRATIONAL 
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G. Tags Relating to Picture-Taking Conditions 

Exposure Time 

Exposure time, given in seconds (sec). 

Tang , = .33434 (829.A.H) 

Type = RATIONAL 

Count = 1 

Default = none 

oqhutterSpeedValue 

Shutter speed. 

Appendix C). 

Tag = 

Type = 

Count = 

The unit is the APEX 

37377 (9201. H) 

SRATIONAL 

1 

Default    = none 

(Additive 

Ape,,~are Value 

The lens aperture. The unit is the APEX value. 

Tag = 37378 (9202.H) 

Type = RATIONAL 

System of Photographic Exposure) setting (see 

Count 

Default    = none 

Brigh tness Value 

The value of brightness. The unit is the APEX value. Ordinarily it is given.~n the range of ~99.99 to 

99.99 ....... .,:, ’ 

Tag = 37379 (9203.H) .... ~. 

Type = SRATIONAL 

Count = 1 

Default = none 

F_,xposureBias Value 

The exposure bias. The unit is the APEX value. Ordinarily it is given in the range of-99.99 to 99.99. 

Tag = 37380 (9204.H) " ’ "" ’ 

Type = SRATIONAL 
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Count = 1 

Default = none 

MaxApertureValue 

. 
The smallest F number of the lens. The unit is the APEX value. Ordinarily is given in the range of 

00.00 to 99.99, but it is not limited to this range. 

Tag = 37381 (9205.H) 

Type = RATIONAL 

Count = 1 

Default = none 

SubjectDistance 

The distance to the subject, given in meters. 

Tag = 37382 (9206.H) 

Type = RATIONAL 

Count = 1 

Default = none 

MeteringMode 

The metering mode. 

Tag = 37383 (9207.H) 

Type = SHORT 

Count = 1 

Default = 0 

0 = unknown 

1 ' -Average • 

2 = CenterWeightedAverage 

3 = Spot 

4 = MultiSpot 

5 = Pattern 

6 = Partial 

7 to 254 = reserved 

255 = other 

LigbtSource 

The kind of light source. 

Tag = 37384 (9208.H) 

• 
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Count - 1 

Default = none 

Ma x~ p ertur e Va./ u e 

The smallest F number of the lens¯ The unit is the APEX value. Ordmaril~ itis given in the range of 

00.00 to 99.99, but it is not limited to this range. 

Tag = 37381 (9205.H) 

Type = RATIONAL ~ 

Count = 1 

Default = none 

Subject~Distance 

The distance to the subject, given in meters¯ 

Tag = 37382 (9206.H) 

Type = RATIONAL 

Count = 1 

Default = none 

MetezCngMode 

The metering mode. 

Tag 

Type 

Count 

Default 

0 

2 

3 

4 

6 

37383 (9207.H) 

SHORT 

1 

0 

= unknown 

’= :Ave-rage :. ~.. 

= CenteNVeightedAverage 

= Spot 

= MultiSpot 

= Pattern 

= Partial 

7to254 = reserved 

255 = other 

The kind Of light source. 

Tag = 37384 (9208.H) 
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Type = SHORT 

Count = 1 

Default = 0 

0 = unknown 

1 = Daylight 

2 = Fluorescent 

3 = Tungsten 

17 = Standard light A 

18 = Standard light B. 

19 = Standard light C 

20 = D55 

21 = D65 

22 = D75 

23 to 254 = reserved 

255 = other 

Flash 

This tag is recorded when an image is taken using a strobe light (flash). Bit 0 indicateSthe flash firing 

status, and bits 1 and 2 indicate the flash return status (see Fig. 10). 

MSB LSB 

7 6 5 4 3 

Flash firing status 

Flash return status 

Fig. 10 Bit Coding of the Flash Tag 

Tag = 37385 (9209. H) 

Type = SHORT 

Count = 1 

Values for bit 0 indicating whether the flash fired. 

Ob = Flash did not fire. 

1 b = Flash fired. 

Values for bits 1 and 2 indicating the status of returned light. 

00b = No strobe return detection function 

Olb = reserved 

10b = Strobe return light not detected. 

llb = Strobe return light. detected. 
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Type = SHORT 

Count = 1 . ’ ’:- .... 

Default = 0 , 

0 = unknown 

1 = Daylight 

2 = Fluorescent 

3 = Tungsten 

17 = Standard lightA 

¯ . 18 " - Standard lightB: , .... . . .. ." ¯ 

19 = Standard light C 

20 = D55 

21 : D65 

22 = D75 

23 to 254 = reserved , " -; 

255 = other 

Flash 

This tag is recorded when an image is taken using a strobe light (flash). Bit 0 ~dicates the flashi~, ing 

status, and bits 1 and 2 indicate the flash return status (see Fig. 10). 

MSB LSB 

~ 
] ~ Flash firing status 

.... " ’ " " ¯ ’ "~.Fiasl~r~turns~at~s 

Fig. 10 Bit Coding of the Flash Tag 

Tag = 37385 (9209.H) 

Type = SHORT 

Count = 1 

Values for bit 0 indicating whether the flash fired. 

0b = Flash did not fire. 

lb = Flash fired. 

Values for bits 1 and 2 indicating the status of returned light. 

00b = No strobe return detection function 

01b = reserved :    ¯.... 

10b = Strobe return light not detected. ,- .:. 

11b = Strobe return light.detec.~ed. 
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Resulting Flash tag values. 

0000.H = Flash did not fire. 

0001.H = Flash fired. 

0005.H = Strobe return light not detected. 

0007.H = Strobe return light detected. 

Other = reserved 

FocalLength 

The actual focal length of the lens, in mm. Conversion is not made to the focal length of a 35 mm film 

camera. 

Tag = 37386 (920A.H) 

Type = RATIONAL 

Count = 1 

Default = none 

FNumher 

The F number. 

Tag 7 33437 (829D.H) 

Type = RATIONAL 

Count = 1 

Default = none 

ExposureProgram 

The class of the program used by the camera toset exposure when the picture is taken. The tag values 

are as follows. 

Tag = 34850 (8822. H) 

Type = SHORT 

Count = 1 

Default = 0 

0 = Not defined 

1 = Manual 

2 = Normal program 

3 = Aperture priority 

4 = •I . • Shutter priority • 

5 = Creative program (biased toward depth of field) 

6 = Action program (biased toward fast shutter speed)

7 = Portrait mode (for closeup photos with the batkgro'und-out oflobu4.
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Resulting Flash tag values. 

0000.H = Flash did notfire. 

0001.H = Flash fired¯ 

0005.H = Strobe return light not detected. 

0007.H = Strobe return light detected. 

Other = reserved 

The actual focal length of the lens, in ram. Conversion is not made to the focal length of a 35 mm film 

camera. 

Tag = 37386 (920/kH) 

Type = RATIONAL 

Count = 1 

Default = none 

FNumber 

The F number¯ 

Tag = 33437 (829D.H) 

T~’pe = RATIONAL 

Count = 1 

Default = none 

J~.~posu.reP~ogzw m ¯ .~ 

The class of the program used by the camera t£. ,set expo.sure when the picture is taken. The tag values 

are as follows. 

Tag = 34850 (8822.H) 

Type ¯ = SHORT ’ 

Count = 1 . 

Default = 0 

0 = Not defined "- ," ’" ¯ 

1 = Manual 

2 = Normal program 

3 = Aperture priority . ".. :~ ~ :’ ’-" 

4 = Shutter priority 

5 = Creative program (biased toward depth of field) 

" 6 = Action program (biased toward fast shutter speed):" 

7 = Portrait mode (for closeup photos with the ba(~kgrSund..out of,focUg) " 
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8 = Landscape mode (for landscape photos with the background in focus) 

9 to 255 = reserved 

SpectralSensitivity 

Indicates the spectral sensitivity of each channel of the camera used. The tag value is an ASCII string 

compatible with the standare developed by the ASTM Technical committee. 

Tag = 34852 (8824.H) 

Type = ASCII 

Count = Any 

Default = none 

ISOSpeedRatings 

Indicates the ISO Speed and ISO Latitude of the camera or input device as specified in ISO 12232xiii. 

Tag = 34855 (8827.H) 

Type = SHORT 

Count = Any 

Default = none 

OECF 

Indicates the Opto-Electoric Conversion Function (OECF) specified in ISO 14524'.. OECF is the 

relationship between the camera optical input and the image values. 

Tag = 34856 (8828.H) 

Type = UNDEFINED 

Count = ANY 

Default = none 

When this tag records an OECF of m rows and p columns, the values are as in Fig. 11. 

Length Type Meanin 
2 • SHORT - - Columns = n 
2 SHORT Rows = m . 

Any • ASCII , 0th row item name (NULL terminated) _ . 

Any ASCII n-1th row item name (NULL terminated) . 
8 RATIONAL ,. OECF value [0,0] ' - 

8 RATIONAL , OECF value [n-1,0] .. 
8 RATIONAL OECF value [0,m-1 

8 RATIONAL OECF value [n-1,m-1] 

Fig. 11 OECF Description 

- 49 --

ADOBE - Exhibit 1008, page 58 

8 = Landscape mode (for landscape photos with the background in focus) 

9to255 = reserved 

~pec~ra]~qensit~’v~ty 

Indicates the spectral sensitivity of each chan.nel of the camera.~ed. The tag value is an ASCII string 

compatible with the standard~i developed by the ASTM Technical committee. 

Tag = 34852 (8824.H) . "-" ~’ 

Type = ASCII 

Count = Any 

Default = none 

ISO SpeedR~ tings 

Indicates the ISO Speed and ISO Latitude of the camera or mput device as specified in ISO 12232~i~. 

Tag = 34855 (8827.H) 

Type = SHORT 

Count = Any 

Default = none 

OECF 

Indicates the Opto-Electoric Conversion Function (OECF) specified in ISO 14524~v.. OECF is the 

relationship between the camera optical input and the image values. 

Tag = 34856 (8828¯H) 

Type = UNDEFINED 

Count = ANY 

Default = none 

When this tag records an OECFof m rows and n columns, the values ar~ as in Fig. 11. 

Length 
2 
2 

Any 
: 

Any 
8 

8 
8 

8 

-Type 
SHORT 
SHORT 
ASCII 

: 

ASCII 
RATIONAL 

: 
RATIONAL 
RATIONAL 

: 

RATIONAL 

¯ ,. " .., Meaninq        .,-. 
Columns=n 

Rows = m 

, Oth row item name (NULL terminated) 

n-lth row item name (NULL terminated) 

,. OECF value [0,0] ÷ . . 

OECE" value In.l,0] ..... -., : 

OECF value [O,m-1] 

OECF value [n-l,m-1] 

Fig. 11 OECF Description 
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Table 9 gives a simple example: 

Table 9 Example of Exposure and RGB Output Level 

Camera log Aperture R Output Level G Output Level B Output Level 
-3.0 10.2 12.4 8.9 
-2.0 48.1 47.5 48.3 
-1.0 150.2 152.0 149.8 

FlashEnergy 

Indicates the strobe energy at the time the image is captured, as measured in Beam Candle Power 

Seconds (BCPS). 

Tag = 41483 (A20B.H) 

Type = RATIONAL 

Count = 1 

Default = none 

SpatialFrequencyResponse 

This tag records the camera or input device spatial frequency table and SFR values in the direetion of 

image width, image height, and diagonal direction, as specified in ISO 12233'. 

Tag = 41484 (A20CH) 

Type = UNDEFINED 

Count • = ANY 

Default = none 

When the spatial frequency response for m rows and n columns is recorded, the values are as shown 
• ; . 

in Fig. 12. 

Length Tvae Meanin 
2 . • SHORT • Columns = n 
2 . SHORT Rows = m 

Any ASCII 0th row item name (NULL terminated) 

Any ASCII -6-1th row item name (NULL terminated),
8 RATIONAL SFR value [0,0] 

8 RATIONAL • .SFR value [n-1,0.1 : . _ 
8 RATIONAL SFR value [0,m-1] 

8 RATIONAL SFR value [n-1,m-1] 

Fig. 12 Spatial Frequency Response Description 
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Table 9 gives a simple example:" ~ ...... ’ ¯ . : " 

Table 9 Example of Exposure and RGB Output Level 

Camera log Aperture R Output Level G Output Level 
-3.0 10.2 12.4 
-2.0 48.1 47.5 

¯ 
-1.0 " ¯ I5’0.2 152.0 " 

B Output Level 
8.9 
48.3 
14918 

~ashEne~gy 

Indicates the strobe energy at the time the image ~s captured, as measured in Beam Candle Power 

Seconds (BCPS).                                                      . 

Tag = 41483 (A20B.H) 

Type = RATIONAL 

Count = 1 

Default = none ,’ " -,’ .... ’o ," ,: 

SpatiaLk~equea~cyRespo~se 

This tag records the camera or input device spatial frequency table and SFR values’in the diredtion of 

image width, image height, and diagonal direction 

Tag = 41484 (A20CH) 

Type = UNDEFINED 

¯ :Cou~t " = ANY 

as specified in ISO 12233~. " :         --" 

Default = none 

When the spatial frequency response for m rows and n columns is recorded, the ~alues are as shown 
.. .; :: ~ :’ 

in Fig. 12. 

Length 
2.: 
2 

Any 
: 

Any 
8 

8 

8 

Type 
SHORT 
SHORT 
ASCII 

: 

ASCII 
RATIONAL 

: 

RATIONAL 
RATIONAL 

: 

RATIONAL 

Meaning 
.. Columns = n , ., , 

Rows = m 

Oth row item name (NULL terminated) 
: 

¯ r{-lth row item name (NULL terminate~); 
SFR value [0,0]     . 

: 

’SER Value [ml,0.] :. 
SFR va!u.e,[0,m~l] 

~’ SFR value [n-l,m-1] .. , 

Fig. 12 Spatial Frequency Response Description" 
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Table 10 gives a simple example. 

Table 10 Example of Spatial Frequency Respcnse . 

.• Spatial'FreqUency. (Iw/ph) ' Along Image Width - ' Along Image Height,
1.00 1.00 

0.2 0.90 0.95 
0.3 0.80 0.85:. ' 

FocalPlaneXResolution 

Indicates the number of pixels in the image width (X) direction per FocalPlaneResolutionUnit op the 

camera focal plane. 

Tag = 41486 (A20E.H) 

Type = RATIONAL 

Count = 1 

Default = none 

FocalPlaneYResolution 

Indicates the number of pixels in the image height (Y) direction per FocalPlaneResolutionUnit on the 

camera focal plane. 

Tag = 41487 (A20Ftl) 

Type = RATIONAL 

Count = 1.

Default = none 

FocalPlaneResolution Unit 

Indicates the unit for measuring FocalPlaneXResolution and, FocalI"laneYResolution. This value is 

the same as the ResolutionUnit. 

Tag = 41488 (A210. H) 

Type = SHORT 

Count = 1 

Default = 2 (inch) 

Note on use of tags concerning focal plane resolution 

These tags record the actual focal plane resolutions of the main image which is written as a file affer 

processing instead of the pixel reslution of the' image sensor -in the. camera. It should be. noted 

carefully that the data from the image sensor is resampled. .. . 

These tags are used at the same time as a FocalLength tag when the angle of field of the recorded 

image is to be calculated precisely. 
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Table 10 gives a simple example. - ..... ̄ ..... .. 

.... ¯ .o=" .,. -, o" .:. .Table 10 Example of Spatial Frequency Respbnse .... 

Spatial~Fr~’q~ency (Iw/ph) Along Image Width -. : .Along Image Height; 
:. 1.00 . 1.00 

0.2 ...... 0.90 0.95 
0.3 0.80 0.85,’.:,. ,, 

FocalPlaneXResolution 

Indicates the number ofpixels in the image width (X) direction per FocalPlaneRes.olution Unit on the 

camera focal plane. 

Tag = 41486 (A20E.H) . ¯ 

Type ,.= RATIONAL ......... ¯ o 

Count = 1 . :. . 

none Default                                                .: .... .: 

FocMPlane YResolution 

Indicates the number of pixels in the image height (Y) direction per FocalPlaneResolutionUnit on the 

camera focal plane.                                                           : 

Tag = .41487 (A20~:H) 

Type = RATIONAL 

Count = 1. 

Default = none 

Foc alPlan eResol u tio n Unit 

Indicates the unit for measuring FocalPlaneXR~solutionand.Focal.PlaneYResolution. This value is 

the same as the ResolutionUnit. 

Tag = 41488 (A210.H) 

Type = SHORT 

Count = 1 

Default = 2 (inch) 

Note on use of tags concerning focal plane resolution 

These tags record the actualfocal plane resolutions of the main image which is written as a file aft’~’r 

processing .instead of the pixel.reslution of, tha image sensg..r-in ,the: camera. It should be. noted 

carefully that the data from the image sensor is resampled. 

These tags are used at the same time as a FocalLength tag when the angle of fi~ld 6f the recorded 

image is to be calculated precisely. 
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SubjectLocation 

Indicates the location of the main subject in the scene. The value of this tag represents the pixel at 

the center of the main subject relative to the left edge, prior to rotation processing as per the Rotation 

tag. The first value indicate's the X column number and second indicates the Y row number. 

Tag = 41492 (A214.H) 

Type = SHORT 

Count = 2 

Default = ' none 

Exposurelndex 

Indicates the exposure index selected on the camera or input device at the time the image is captured. 

Tag = 41493 (A215. H) 

Type = RATIONAL 

Count = 1 

Default = none 

SensingMethod 

Indicates the image sensor type on the camera or input device. The values are as follows. 

Tag = 41495 (A217.H) 

Type = SHORT 

Count = 1 

Default = none 

1 = Not defined 

2 = One-chip color area sensor 

3 = Two-chip color area sensor 

4 = Three-chip color area sensor 

5 = Color sequential area sensor 

7 = Trilinear sensor 

8 = Color sequential linear sensor 

Other = reserved 

FileSourre.

Indicates the image source. If a DSC recorded the image, this tag value of this tag alWays be -set to .3, 

indicating that the image was recorded on a 'DSC.' 

Tag . 4 1 7 2 8 (A300, 1) 

Type = UNDEFINED 

Count = 1 
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SubjectJLocation . , . ~ . 

Indicates the location of the main subject in the scene. The value of this tag represents the pixel at 

the center of the mam.subject relative tothe left edge, prior to rotation processing as per the Rotation 

tag. The first value indicate’s the X column number and second indicates the Y row number. 

Tag = 41492 (A214.H) 

Type = SHORT 

Count = 2 

Default = " none 

Exposure!ndex 

Indicates the exposure index selected on the camera or input device at the timethe ’image is captured. 

Tag = 41493 (A215.H) 

Type = RATIONAL 

Count = 1 

Default = none 

,,qensingMethod 

Indicates the image sensor type on the camera or input device. The values ar~ as follows. 

Tag = 41495 (A217.H) - 

Type = SHORT 

Count = 1 

Default 

1 

3 

4 

5 

7 

8 

Other: 

= none 

Not defined 

One-chip color area sensor 

Two-chip color area sensor 

~ Three-chip color area sensor 

Color sequential area sensor 

Trilinear sensor 

Color sequential linear sensor 

reserved 

~ndicates the image source¯ If aDSC recorded theimage, this tag value of this tag alw~ys be set to3, 

indicating that the image was recorded on a:DSC.~ ’ " " ’ ~. " . : .... ’ ’ ’~ ’ ,:"~ " " ¯ - 

.. ¯ ,T.ag , . =.41728 (A.300.~H) 

Type = UNDEFINED 

Count = 1 
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Default = 3 

3 = DSC 

Other = reserved 

SceneType 

Indicates the type of scene. If a DSC recorded the image, this tag value must always be set to 1, 

indicating that the image was directly photographed. 

Tag = 41729 (A301.H)

Type = UNDEFINED 

Count = 1 

Default = 1

1 = A directly photographed image 

Other = reserved 

CFAPa ttern 

Indicates the color filter array (CFA) geometric pattern of the image sensor when a one-chip color 

area sensor is used. It does not apply to all sensing methods. 

Tag = 41730 (A302. H) 

Type = UNDEFINED 

Count = ANY 

Fig. 13 shows how a CFA pattern is recorded for a one-chip color area sensor when the color filter 

array is repeated in m x n (vertical x lateral) pixel units. 

Length Tvae Meanin 
2 SHORT Horizontal repeat pixel unit = n 
2 SHORT Vertical repeat pixel unit = m 
1 WORD CFA value [0.0] 

1 WORD CFA value [n-1.0] 
1 WORD CFA value [0.m-1] 

1 WORD CFA value [n-1.m-1] 

Fig. 13 CFA Pattern Description 
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= DSC 

Other = reserved ...... 

,..%ene]Jvpe " ~ 

Indicates the type of scene. If a DSC recorded the image, this:tag value must always be set to 1, 

indicating that the image was directly photographe&          ~, - 

Tag = 41729 (A301.H) ~ ~ 
.- .,-.. 

Type     = UNDEFINED . 

Count = 1 

Default = 1 

1 = A directly photographed image 

Other = reserved 

CFAPa ttern 

Indicates the color i~flter array (CFA) geometric pattern of the image sensor when a one-chip color 

area sensor is used. It does not apply to all sensing ~aethods. 

Tag = 41730 (A302.H) . . 

Type = UNDEFINED 

Count, = ANY 

Fig. 13 shows how a CFA pattern is recorded for a one-chip color area sensor when the color filter 

array is repeated in m x n (vertical x lateral) pixel units. 

Length 
2 
2 
1 
: 

1 
1 

1 

Type 
SHORT 
SHORT 
WORD 

WORD 
.WORD 

WORD 

Meaning 
Horizontal repeat pixel unit = n 
Vertical repeat pixel unit = m 

CFA value [0.0] 

CFA value [n-l.0] 
CFA value [0.m-1] 

CFA value [n-l.m-1] 

Fig. 13 CFA Pattern Description 
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The relation of color filter color to CFA value is shown in Table 11. 

Table 11 Color Filter Color and CFA Value 

Filter Color CFA Value 

RED 00.H 

GREEN 01.H 
BLUE 02.H 
CYAN 03.H 

MAGENTA • 04.H " 
YELLOW 05.H 

WHITE 06.H 

For example, when the CFA pattern values are {0002.H, 0002.H, 01.H, 00.11, 02.11, 01.H}, the color 

filter array is as shown in Fig. 14. 

G R G R 

B G B G 

G R G R 

B G B G 

Fig. 14 Color Filter Array 
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The relation of color filter color to CFA value is shown in T~ble 11. 

Table 11 Color Filter Color and CFA Value 

Filter Color I CFA Value 

RED 00.H 

GREEN 01.H 

, .BLUE 02.H 

CYAN 03.H 

MAGENTA " 04.H". 

YELLOW 05.H 

WHITE 06.H 

For ex~imple, when the CFA pattern values are {0002.H, 0002.H, 01.H, 00.H, 02.H, 01.H}, the color 

filter array is as shown in Fig. 14. 

G 

B 

G 

R G R ........ 

G B G ........ 

R G R ........ 

G B -G. . ........ 

Fig. 14 Color Filter Array 
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2.6.6. GPS Attribute Information s. .0 

The attribute information (field names and codes) recorded in the GPS Info IFD is given in Table 12, 

followed by an explanation of the contents. 

Table 12 GPS Attribute .Information 

Tag Name 

. „ 

Field Name 
, . Tag ID • ' - 

Type 
• 
Count 

Dec Hex

A. Tags Relating to GPS 

GPS tag version GPSVersionlD 0 0 BYTE `'4` 
North or South Latitude GPSLatitudeRef 1 1 ASCII . 2 
Latitude GPSLatitude 2 2 RATIONAL 3 
East or West Longitude GPSLongitudeRef 3 3 , ASCII . 2-
Longitude GPSLongitude 4 4 RATIONAL 3 
Altitude reference GPSAltitudeRef 5 5 'BYTE  1 
Attitude GPSAltitude 6 6 RATIONAL 1 
GPS time (atomic clock) GPSTimeStamp 7 7 RATIONAL 3 
GPS satellites used for measurement GPSSatellites 8 8 ASCII Any 
GPS receiver status GPSStatus 9 9 ASCII 2 
GPS measurement mode GPSMeasureMode 10 A ASCII • 2 
Measurement precision GPSDOP 11 B RATIONAL 1 

• Speed unit  • GPSSpeedRef • 1.2 C . ASCII. 
Speed of GPS receiver GPSSpeed 13 D RATIONAL 1 
Reference for direction of movement GPSTrackRef 14 E ' ASCII 2 • 
Direction of movement GPSTrack 15 F RATIONAL 1 
Reference for direction of image GPSImgDirectionRef 16 10 ASCII 2 
Direction of image GPSImgDirection 17 11 RATIONAL 1 
Geodetic survey data used GPSMapDatum 18 12 ASCII Any 
Reference for latitude of destination GPSDestLatitudeRef 19 13 ASCII 2 
Latitude of destination GPSDestLatitude 20 14 RATIONAL 3 
Reference for longitude of destination GPSDestLongitudeRef 21 15 ASCII • 2 
Longitude of destination GPSDestLongitude 22 16 RATIONAL 3 
Reference for bearing of destination GPSDestBearingRef 23 17 ' ' ASCII 2 
Bearing of destination GPSDestBearing 24 ,18 . RATIONAL 1 
Reference for distance to destination GPSDestDistanceRef 25 19 ASCII 2 
Distance to destination GPSDestDistance 26 1A • RATIONAL - 1
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2.6.6. GPSAttribute Information .., .... ̄ .... 

The attribute mformation (field names and codes) recorded in the GPS Info IFD is given in Table !.2, 

followed by an explanation of the contents. 

Table 12 GPS Attribute .Information 

Tag Name Fi’eld Name 

A. Tags Relating to GPS 

GPS tag version 

North or South Latitude 

Latitude 

East or West Longitude 

Longitude 

Altitude reference 

Altitude 

GPS time (atomic clock) 
GPS satellites used for measurement 

GPS receiver status 

GPS measurement mode 
Measurement precision 

.... ¯ Speed unit , ¯ , " 

Speed of GPS receiver 

Reference for direction of movement 

Direction of movement 
Reference for direction of image 

Direction of image 

Geodetic survey data used 

Reference for latitude of destination 

Latitude of destination 
Reference for longitude of destination 
Longitude of destination 

Reference for bearing of destination 

Bearing of destination 

Reference for distance to destination 

Distance to destination 

GPSVersionlD 
GPSLatitudeRef 
GPSLatitude 
GPSLongitudeRef 
GPSLongitude 
GPSAItitudeRef 
GPSAItitude 
GPST~meStamp 
GPSSateIlites 
GPSStatus 
GPSMeasureMode 
GPSDOP 
GPSSpeedRef 
GPSSpeed 
GPSTrackRef 
GPSTrack 
GPSImgDirectionRef 
GPSImgDirection 
GPSMapDatum 
GPSDestLatitudeRef 
GPSDestLatitude 
GPSDestLongitudeRef 
GPSDestLongitude 
GPSDestBearingRef 
GPSDestBearing 
GPSDestDistanceRef 
GPSDestDistance 

,. Tag ID, 

Dec Hex 

0 0 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
10 A 
11 B 
1.2 C 
13 D 
14 E 

a~r[~ 

ASCII 

RAT|ONAL 

¯ ASCII 

RATIONAL 

BYTE 

RATIONAL 

¯ ’ Ri~TIONAL 
ASCII 

ASCII 
ASCII " " 

RATIONAL 

¯ ASCII. " 

RATIONAL 

’ ASCII 
15 F RATI ONAL 
16 10 ASCII 

17 11 RATIONAL 

18 12 ASCII 

19 13 ASCII 

20 14 RATIONAL 
21 15 ASCII 
22 16 RATIONAL 

23 17 ’ ASCII 

24 ,18. RATIONAL 

25 t 9 ASCII 

26 1A RATIONAL 

Count 

3 

1 

3 

Any 

2 

1 

1 
2 

1 
2 

Any 

2 

3 

3 

2 

1 

2 

1 
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A. Tags Relating to GPS 

GPSVersionlD 

Indicates the version of GPSInfoIFD. The version is given as 2.0.0.0. This tag is mandatory when 

GPSInfo tag is present. (Note: The GPSVersionlD tag is given in 'bytes, unlike the ExifVersion tag. 

When the version is 2.0.0.0, the tag value is 02000000.H.) 

Tag = 0 (0.H) 

.Type = BYTE 

Count = 4 

Default = 2.0.0.0 

2.0.0.0 =.  Version 2.0 

Other = reserved 

GPSLatitudeRef 

Indicates whether the latitude is north or south latitude. The ASCII value 'N' indicates north. latitude, 

and 'S' is south latitude. 

Tag = 1 (1.H) 

Type = ASCII 

Count = 2 

Default . = none 

'N' =.. North latitude 

'S' South latitude 

Other = reserved 

GPSLatitude 

Indicates the latitude. The latitude is expressed as three RATIONAL values giving the degrees, 

minutes, and seconds, respectively. When degrees, minutes and seconds are expressed, the format is 

dd/l,mm/1,ss/1. When degrees and minutes are used and, for example, fractions of minutes are given 

up to two decimal places, the format is dd/l,mmmm/100,0/1. 

Tag = 2 (2.H) 

Type = RATIONAL 

Count = 3 

Default = none 

GPSLongitudeRef 

Indicates whether the longitude is east or west longitude. ASCII 'E' indicates east longitude, and 'W' 
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A. Tags Relating to GPS 

GPSVersionlD ":: ’ ....... ’ ......... " : ’ ’ 

Indicates the version of GPSInfolFD. The version is given as 2.0.0.0. This tag is mandatory when 

GPSIn£o tag is present. (Note: The GPsve~sionID tag is given in ¯bytes, unlike the ExifVersion tag. 

When the version is .2.0.0.0, the tag.value is 02000000.H.) 

"~ag = 0 (0~H) 

.Type = BYTE " " 

Count = 4 

Default = 2.0.0.0 

2.0.0.0 .--. Version 2.0 

Other = reserved 

GPsLatitudeRef " . 

¯ Indicates whether the latitude is north or south latitude. The ASCII value ’N’ indicates north, latitude, 

and ’S’ is south latitude. .. . : 

Tag = 1 (1.H) 

Type = ASCII 

Count = 2 . ’- 

Default . = none 

’N’ =... North latitude 

’S’ = South latitude 

Other = reserved 

GPSLatitude 

Indicates the latitude. The latitude is expressed as three RATIONAL values giving the degrees, 

minutes, and seconds, respectively. When degrees, minutes and seconds are expressed, the format is 

dd]l,mm/1,ss/1. When degrees and minutes are used and, for example, fractions of minutes are given 

up to two decimal places, the format is dd/1,mmmm/100,0/1. 

Tag = 2 (2.H) 

Type = RATIONAL 

Count = 3 

Default = none 

GPSZongitudeRef 

Indicates whether the longitude is east or west longitude. ASCII ’E’ indicates east longitude, and ’W’ 
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is west longitude. 

Tag = 3 (3.H) 

Type = ASCII 

Count = 2 

Default = none 

'E' = East longitude 

W' = West longitude 

Other = reserved 

GPSLongitude 

Indicates the longitude. The longitude is expressed as three RATIONAL values giving the degrees, 

minutes, and seconds, respectively. When degrees, minutes and seconds are expressed, the format is 

ddd/1,mm/1,ss/1. When degrees and minutes are used and, for example, fractions of minutes are given 

up to two decimal places, the format is ddd/l,mmmm/100,0/1. 

Tag = 4 (4.H) 

Type = RATIONAL 

Count = 3 

Default = none 

GPSAltitudeRef 

Indicates the altitude used as the reference altitude. In this version the reference altitude is sea level, 

so this tag must be set to 0. The reference unit is meters. Note that this tag is BYTE type, unlike other 

reference tags. 

Tag = 5 (5.H) 

Type = BYTE 

Count = 1 

Default = 0 

0 = Sea level 

Other = reserved 

GPSAltitude 

Indicates the altitude based on the reference in GPSAltitudeRef. Altitude is expressed as one 

RATIONAL value. The reference unit is meters. 

Tag = 6 (6.H) 

Type = RATIONAL 

Count = 1 

Default = none 
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is west longitude. 

Tag = 3 (3.H) 

Type = ASCII 

Count = 2 

Default = none 

’E’ = East longitude 

~V’ = West longitude 

Other = reserved 

GPSLongftude 
.o 

Indicates. the longitude¯ The longitude is expressed as three ~TIONAI_ values giving the degrees, 

minutes, and seconds, respectively. When degrees, minutes and seconds are expressed, the format is 

dddll,mm/1,ss/1. When degrees and minutes are used and, for example, fractions of minutes are given 

up to two decimal places, the format is ddd/1,mmmm/lO0,O/1. 

Tag = 4 (4.H) 

Type = RATIONAL 

Count = 3 

Default = none 

GPSAltitudeRef 

Indicates the altitude used as the reference altitude. In this version the reference altitude is sea level, 

so this tag must be set to 0. The reference unit is meters. Note that this tag is BYTE type, unlike other 

reference tags. 

Tag = 5 (5.H) 

Type = BYTE 

Count = 1 

Default = 0 

0 = Sea level 

Other = reserved 

GPSAltitude 

Indicates the altitude based on the reference 

RATIONAl value. The reference unit is meters. 

Tag = 6 (6.H) 

Type = RATIONAL 

Count = 1 

Default = none 

in GPSAltitudeRe£ Altitude is expressed as one 
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GPSTimeStamp 

Indicates the time as UTC (Coordinated Universal Time). TimeStamp is expressed as three 

RATIONAL values giving the hour, minute, and second. 

Tag = 7 (7.H) 

Type = RATIONAL 

Count = 3 

Default = none 

GPSSatellites 

Indicates the GPS satellites used for measurements. This tag can be used to describe the number of 

satellites, their IIThumber, angle of elev'atien, azimuth, SNR and other information in ASCII notation. 

The format is hot specified. If the GPS receiver is incapable of taking Measurements, value of the tag 

must be set to NULL.

Tag = 8 (8.H) 

Type = ASCII 

Count = Any 

Default = none 

GPSStatus 

Indicates the status of the GPS receiver when the image is recorded. 'A' means measurement is in 

pi-ogress, and 'V' means the measurementis interrupted. 

Tag = 9 (9.H) 

Type = ASCII 

Count = 2 

Default = none 

'A' = Measurement in progress 

'V' = Measurement interrupted 

Other = reserved 

GPSMeasureMode 

Indicates the GPS measurement mode. '2' means two-dimensional measurement and '3' means three-

dimensional measurement is in progress. 

Tag = 10 (A. H) 

Type = ASCII 

Count = 2 

Default = none 

'2' = 2-dimensional measurement 
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GP~e~amp 

Indicates the time .as UTC (Coordinated Universal 

RATIONAL values giving the hour, minute, and second. 

Tag = 7 (7.H) 

Type = RATIONAL 

Count = 3 

Default = none 

Time). TimeStamp expressed as three 

GPSSatellites 

Indicates the GPS satellites used for measurements. This tag can be used to describe the number of 

satemtes, theiriDhumber, angle Of elevatisn, azimuth; SNR an~[ ~ther info~m~tionin ASCII notation. 

Th~ format is not Specffzed. If~he GPS receiv~r is incapable of takingi~easuiements, value of thetag 

must be set tb NULL." 

Tag = 8 (8.H) 

Type = ASCII 

Count = Any 

Default = none 

GPSStatus 

Indicates the status of the GPS receiver when the image is recorded. %’ means measurement is in 

P~ogress, a~d ’V; mear~s £he measurementis interrupted. ¯ ’ 

" Tag = 9 .H ; ’ " " ...... ’ 

Type = ASCII 

Count = 2 

Default = none 

,A0 = Measurement in progress 

’V’ 

Other 

= Measurement interrupted 

= reserved 

GPSMeasureMode 

Indicates the GPS measurement mode. ’2’ means two-dimensional measurement and ’3’ means three- 

dimensibnai measurement is in p~ogress.                        " 

Tag = 10(A.H) 

Type = ASCII 

Count = 2 

Default = none 

’2’ = 2-dimensional measurement 
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'3' = 3-dimensional measurement 

Other = reserved 

GPSDOP 

Indicates the GPS DOP (data degree of precision). An HDOP value is written during two-diniensional 

measurement, and PDOP during three-dimensional measurement. 

Tag = 11 (B.H) 

Type = RATIONAL 

Count = 1 

Default = none 

GPSSpeedRef 

Indicates the unit used to express the GPS receiver speed_ of movement. 'K"1VP and 'N' represents 

kilometers per hour,miles per hour, and knots. 

Tag = 12 (C.H) 

Type = ASCII 

Count = 2 

Default = 'K' 

'K' = Kilometers per hour 

'M' = Miles per hour 

'N' = Knots 

Other = reserved 

GPSSpeed 

Indicates the speed of GPS receiver movement. 

Tag = 13 (D.H) 

Type = RATIONAL 

Count = 1 

Default = none 

GPSD-ackRef 

Indicates the reference for giving the direction of GPS receiver movement. 'T' denotes true direction 

and 'M' is magnetic direction. 

Tag = 14 (E.H) 

Type = ASCII 

Count = -2 

Default = 'T' 
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’3’ 

Other 

GPSDOP 

= 3-dimensional measurement 

= reserved 

Indicates the GPS DOP (data degree of precision). An H:DOP value is written during two-di~enslona~ 

measurement, and PDOP during .three-dimensioni~l n~easurement.    -.".. 

Tag = 11 (B.H) 

Type = RATIONAL 

Count = 1 

Default = none 

GPSSpeedRe, t" .’ ~ . .... ". 

Indicates the unit used to express the GPS receiver speed, of movement. ’K’ ’M: and ’N’ .represdnts 

kilometers per hour, miles per hour, and knots. ’ = 

Tag = 12 (C.H) ¯ . 

Type = ASCII 

Count = 2 

Default = ’K’ 

’K’ = Kilometers per hour " 

’M’ = Miles per hour 

’N’ = Knots .... ’’ 

Other = reserved 

GP,.qSpeed                          . 

Indicates the speed of GPS receiver movement. 

Tag = 13 (D.H) 

Type = RATIONAL 

Count = 1 

Default = none 

GP,,q]}’ackRe, f" 

Indicates.the reference for giving the direction of GPS receiver movement,r ’T’ denotes true direction 

and ’M’ is magnetic direction.                                        " 

Tag = 14 (E.H) 

Type = ASCII 

Count = 2 

Default = ’T’ 
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'T' = True direction 

= Magnetic direction 

Other = reserved 

GPSTrack 

Indicates the direction of GPS receiver movement. The range of values is from 0.00 to 359.99. 

Tag = 15 (F.H) 

Type = RATIONAL 

Count = 1 

Default = none 

GPSImgDirectionRef 

Indicates the reference for giving the direction of the image when it is captured. 'T' denotes true 

direction and 'M' is magnetic direction. 

Tag = 16 (10.H) 

Type = ASCII 

Count = 2 

Default = 'T' 

'T' = True direction 

'M' = Magnetic direction 

Other = reserved 

GPSImgDirection 

Indicates the direction of the image when it was captured. The range of values is from 0.00 to 359.99. 

Tag = 17 (11.H) 

Type = RATIONAL 

Count = 1 

Default = none 

GPSMapDatum 

Indicates the geodetic survey data used by the GPS receiver. If the survey data is restricted to JaPan, 

the value of this tag is 'TOKYO' or 'WGS-84'. If a GPS Info tag is recorded, it is strongly recommended 

that this tag be recorded. 

Tag = 18 (12.H) • 

Type = ASCII • 

Count = Any 

Default = none 
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’T’ = True direction 

’M’ = Magnetic direction 

Other = reserved 

Indicates the direction of GPS receiver movement. The range of values is from 0.00 to 359.99. 

Tag = 15 (F.H) 

Type = RATIONAL 

Count = 1 

Default = none 

GPSlmgDfrectfonRe2" 

Indicates the reference for ,giving the direction of the image when it is captured¯ ’T’ denotes true 

direction and ’M’ is magnetic direction. ¯. : 

Tag = 16 (10.H) 

Type = ASCII 

Count = 2 

Default = ’T’ 

’T’ ¯ = True direction 

’M’ ’ = Magnetic di(ection 

Other = reserved 

GPSImgDirection 

Tag 

Type 

Count = 

Default = 

Indicates the direction of the image when it was captured. The range of values is from 0.00 to 359.99¯ 

= 17 (11.H) 

= RATIONAL 

none                                                                                              . 

. GPSMapDatum 

Indicates the geodetic survey data used by the GPS receiver. If the survey data is restricted to JaSper, 

the value of this tag is ’TOKYO’ or ’WG$-84’. If;a aP~Zn~’o tag is recorded, it is strongly ree0mmended 

that this tag be recorded. 

Tag = 18 (12.H) 

Type = ASCII 

Count = Any 

Default = none 
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GPSDestLatitudeRef 

Indicates whether the latitude of the destination point is north or south latitude. The ASCII value 'N' 

indicates north latitude, and 'S' is south latitude. 

Tag = 19 (13.H) 

Type = ASCII 

Count = 2 

Default = hone 

'N' = North latitude 

'S' = Sourth latitude 

Other = reserved 

GPSDestLatitude 

Indicates the latitude of the destination point. The latitude is expressed as three RATIONAL values 

giving the degrees, minutes, and seconds, respectively. When degrees, minutes and seconds are 

expressed, the format is ddamm/1,ss/1. When degrees and minutes are used and, for example, 

fractions of minutes are given up to two decimal places, the format is dd/1,mmmm/100,0/1.. 

Tag = 20 (14.H) 

Type = RATIONAL 

Count = 3 

Default = none 

GPSDestLongitudeRef 

Indicates whether the longitude of the destination point is east or west longitude. ASCII 'E' indicates 

east longitude, and W is west longitude. 

Tag = 21 (15.H) 

Type = ASCII 

Count = 2 

Default = none 

'E' = East longitude 

W' = West longitude 

Other = reserved 

GPSDestLongitude 

Indicates the longitude of the destination point. The longitude is expressed as three RATIONAL values 

giving the degrees, minutes, and seconds, respectively. When degrees, minutes and, seponds.are 

expressed, the format is ddd/l,mm/1,ss/1. When degrees and minutes are used and, for example, 

fractions of minutes are given up to two decimal places, the format is ddd/1,mmnini/100,0/1. 
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GPSDest£a tJ" tu deJ~eJ" ¯ : . 

Indicates whether the latitude of the destination poLnt is north or south latitude.= ~ne ASCII value ’N’ 

indicates north latitude, and ’S’ is south latitude. 

Tag = 19 (13.H) 

Type = ASCII 

Count = 2 

Default = non~ 

’N’ = North latitude 

’S’ = Sourth latitude 

Other = reserved 

GPSDestLata’tude 

Indicates the latitude of the destination point. The latitude is expressed as three RATIONAL values 

giving the degrees, minutes, and seconds, respectively. When degrees, minutes and seconds are 

expressed, the format is dd]l,mm/1,ss/1. When degrees and minutes are used and, for example, 

fractions of minutes are given up to two decimal places, the format is dd/1,mmmm/100,0/1.. 

Tag = 20 (14,H) 

Type = RATIONAL 

Count = 3 

Default = none 

GPSDestLongitudeRef 

Indicates whether the longitude of the destination point is east or west longitude. ASCII ’E’ indicates 

east longitude, and W is west longitude. 

Tag = :~1 (15.H) 

Type = ASCII 

Count = 2 

Default = none 

’E’ = East longitude 

~N’ = West longitude 

Other = reserved 

GPSDestL~ngltude 

Indicates the longitude of the destination point. The longitude is expressedas three RATIONAL values 

giving the degrees, minutes, and seconds, respectively. When degrees, minutes an, d second~, are 

expressed, the format is ddd/1,mm/1,ss/1. When degrees and minutes are used and, for example, 

fractions of minutes are given up to two decimal places, the f0rmatis d~ld/1;mmn~00,0i1. " : ’ 
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Tag = 22 (16.H) 

Type = RATIONAL 

Count = 3 

Default = none 

GPSDestBearingRef 

Indicates the reference used for giving the bearing to the destination point. T' denotes true direction 

and 'M' is magnetic direction. 

Tag = 23 (17.H) 

Type = ASCII 

Count = 2 

Default = 'T' 

'T' = True direction 

'M' = Magnetic direction 

Other = reserved 

GPSDestBearing 

Indicates the bearing to the destination point. The range of values is from 0.00 to 359.99. 

Tag = 24 (18.H) 

Type = RATIONAL 

Count = 1 

Default = none 

GPSDestDistanCeRef 

Indicates the unit used to express the distance to the destination point. 'K', 'M' and 'N' represent 

kilometers, miles and knots. 

Tag = 25 (19.H) 

Type = ASCII 

Count = 2 

Default 'K' 

'K' = Kilometers 

= Miles 

'N' = Knots 

Other . = reserved 

GPSDestDi stance 

Indicates the distance to the destination point. 
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Tag = 22 (16.H) 

Type ~= RATIONAL 
., ,. 

Count = 3 

Default = none 

,: 

GPSDestBearingRef 

Indicates the reference used for giving the ~bearing to the destination point, q" denotes true..direction 

and ’M’ is magnetic direction. 

Tag = 23 (17.H) 

Type = ASCII 

Count = 2 

Default = ’T’ 

’T’ 

Other 

= True direction 
:! 

= Magnetic direction 

= reserved 

GPSDestBearing 

Indicates the bearing to the destination point. The range of values is from 0.00 to 3~59.99. 

Tag ; 24 (18.H) 

Type = RATIONAL 

Count = 1 

Default = none " ¯ 

" GPSDestDistan~eRef 

Indicates the unit used to express the distance to the destination point. ,K’, IM’ and ’N’ represent 

kilometers, miles and knots. 

Tag = 25 (19.H) 

Type = ASCII 

Count = 2 

Default ~= ’K’ 

’K’ = Kilometers 

’M’.- = Miles 

’N’ = Knots 

Other = reserved 

GPSDestDistance 

Indicates the distance to the destination point. 
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Tag = 26 (1A.H) 

Type = RATIONAL 

Count = 1 

Default = none 

Note: When the tag Type is ASCII, it must be terminated with NULL. 

It must be noted carefully that since the value count includes the terminator NULL, the total count is 

the number of data+l. For example, GPSLatitudeRef cannot have any values other than Type ASCII 

'N' or 'S'; but because the terminator NULL is added, the value of N is 2. 
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Tag = 26 (1AH) 

Type = RATIONAL 

Count = 1 

Default = none 

.Note: Whenthe tag Type is ASCII, it must be terminated with NULL. 

It must be noted carefully that since the valuecount i~cludes the terminato~ NULL, the total count is 

the number of data+l. For example, GPSLatitudeRe£cannot have any values other than TyPe ASCII 

’N’ or ’S’; but because the terminatoit NULL is added, the value of N is 2. 
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2.6.7. Tag Support Levels 

The tags and their support levels are given here. 

A. Primary Image (0th IFD) Support Levels 

The support levels of primary image (0th IFD) tags are given in Table 13 Table 14 and Table 15. 

Table 13 Tag Support Levels (1) - 0th IFD TIFF Tags - 

. . 
Tag Name 

. 
Field Name

• 
Tag ID Uncompressed Compresse 

.4 .Dec Hex Chunky Planar YCC 

Image width ImageWidth 256 100 M M M 

O
K

°
 

0 
K

c
- 

0 
z
z
O

O
O

7
:1

O
2
:1

K
c
—

K
g
z
z
(—

x
s
z
x
 

Image height ImageLength 257 101 M M M 
Number of bits per component BitsPerSample 258 102 M M M 
Compression scheme Compression 259 103 M M M 
Pixel composition Photometriclnterpretation 262 106 M M M 
Image title ImageDescription 270 10E R R R 
Manufacturer of image input 
equipment Make 271 10F R R R 

Model of image input equipment Model 272 110 R R R 
Image data location StripOffsets 273 111 M M M 
Orientation of image Orientation 274 112 R R R 
Number of components SamplesPerPixel 277 115 M M M 
Number of rows per strip RowsPerStrip 278 116 M M M 
Bytes per compressed strip StripByteCounts 279 117 M M M 
Image resolution in width direction XResolution 282 11A M M M 
Image resolution in height direction YResolution 283 11B M M M 
Image data arrangement PlanarConfiguration 284 11C O M O 
Unit of X and Y resolution ResolutionUnit 296 128 M M M 
Transfer function TransferFunction 301 12D R R R 
Software used Software 305 131 O O O 
File change date and time DateTime 306 132 R R R 
Person who created the image Artist 315 13B O O O 
White point chromaticity WhitePoint 318 13E O O O 
Chromaticities of primaries PrimaryChromaticities 319 13F O O O 
Offset to JPEG SOI JPEGInterchangeFormat 513 201 N N N • 
Bytes of JPEG data JPEGInterchangeFormatLength 514 202 N N N 
Color space transformation matrix 
coefficients 

YCbCrCoefficients 529 211 N N O 

Subsampling ratio of Y.to C YCbCrSubSampling 530 212 N N M 
Y and C positioning YCbCrPositioning 531 213 N N M 
Pair of black and white reference 
values ReferenceBlackWhite 532 214 O O O 

Copyright holder Copyright 33432 8298 O O O 
Exif tag Exif IFD Pointer 34665 8769 M M M 
GPS tag GPSInfo IFD Pointer 34853 8825 O - O O 

Notation 
M : Mandatory (must be recorded) 
R : Conditionally mandatory (must be recorded if hardware permits) 
O : Optional 
N : Not recorded 
J : Included in JPEG marker and so not recorded 
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2.6.7. Tag Support Levels 

The tags and their support levels are given here. 

A. Primary Image (0th Il~D) Suppert 

The support levels of primary ima.ge (0th IFD) tags. are given in Table 13, Table 14 and Table 

Table 13 Tag Suppqrt Levels (1) - 0th IFD TIFF Tags - 

T’~g Name Field Name 

Image width 
Image height 
Number of bits per component 
Compression scheme 
Pixel composition 

ImageWidth 
ImageLength 
BitsPerSample 
Compression 
Photometriclnterpretation 

Tag ID 

Dec Hex 

Uncompressed. 

Chunky Planar YCC 

M M M 

M M M 

M M M 

M M M 

M M M 

R R 

R R 

R R 

M M 

R R 

M M 

M M 

M M 

M M 

M M 

M O 

M M 

R R 

O O 

R R 

O O 

O O 

O O 

N N N 

N N N 

N N O 

N N M 

N N M 

O O O 

O O O 

M M M 

O -O O 

Image title 
Manufacturer of image input 
equipment 
Model of image input equipment 
Image data location 
Orientation of image 
Number of components 
Number of .rows per strip 
Bytes per compressed strip 
Image resolution in width direction 
Image resolution in height direction 
Image data arrangement 
Unit of X and Y resolution 
Transfer function 
Software Used 
File change date and time 
Person who created the .image 
White point chromaticity 
Chromaticities of primaries 

ImageDescription 

Make 

Model 

StripOffsets 

Orientation 

SamplesPerPixel 

RowsPerStdp 

StripByteCounts 

XResolution 

YResolution 

PlanarConfiguration 

ResolutionUnit 

TransferFunction 

Software 

DateTime 

Artist 

WhitePoint 

PrimaryChromaticities 

256 100 
257 101 
258 102 
259 103 
262 106 

Offset to JPEG SOl 

Bytes of JPEG data 
Color space transformation matrix 
coefficients 
Subsampling ratio of Y.to C 

Y and C positioning 
Pair of black and white reference 
values 
Copyright holder 

Exif tag 

GPS tag 

JPEGInterchangeFormat 
JPEGInterchangeFormatLength 

YCbCrCoefficients 

YCbCrSubSampling 
YCbCrPositioning 

ReferenceBlackVVhite 

Copyright 
Exif IFD Pointer 
GPSInfo IFD Pointer 

270 10 E R 

271 10F R 

272 110 R 

273 111 M 

274 112 R 

277 115, M 
278 116 M 

279 117 M 

282 11A M 

283 11B M 

284 11C O 

296 128 M 

301 12D R 

305 131 O 

306 132 R 

315 13B O 

318 13E O 

319 13F O 
513 201 

514 202 

529 211 

530 212 

531 213 

532 214 

33432 8298 
34665 8769 

34853 8825 

Notation 
M : Mandatory (must be recorded) 
R : Conditionally mandatory (must be recorded if hardware permits) 
O : Optional 

N : Not recorded 
J : Included in JPEG marker and so not recorded 

Compresse 
d 

J 
J 
J 
J 
J 
R 

R 

R 
N 
R 
J 
N 
N 
M 
M 
J 
M 
R 
O 
R 
O 
O 
O 
N 
N 

O 

J 
M 

O 

O 
M 
O 
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Table 14 Tag.Supp6rt:Levels (2) - 0th IFD Exif Private Tags • .• 

Tag Name . 
• 

Field Name 
. Tag ID Uncompressed Compresse

d Dec Hex Chunky Planar YCC 

Eiposure time - ExposureTime . 33434 829A O O O O 
F number FNumber - 33437 829D O O O O 
Exposure program • ExposureProgram 34850 8822 O O O O 
Spectral sensitivity SpectralSensitivity 34852 8824 O O O O 
ISO speed ratings ISOSpeedRatings 34855 8827 O O O O 
Optoelectric coefficient OECF , 34856 8828 O O O O 
Exif Version ExifVersion • 36864 9000 M M M M . 
Date and time original image was 
generated 

DateTimeOriginal 36867 9003 O O O o 
Date and time image was made 
digital data DateTimeDigitized 36868 9004 O O O O 

Meaning of each component ComponentsConfiguration 37121 9101 N N N M 
Image.compression mode . CompressedBitsPerPixel 37122 9102 N N N o 
Shutter speed ShutterSpeedValue 37377 9201 O O O O 
Aperture ApertureValue 37378 9202 O O O O 
Brightness BrightnessValue 37379 9203 O O O O 
Exposure bias ExposureBiasValue 37380 9204 O O O O 
Maximum lens aperture MaxApertureValue 37381 9205 O O O O 
Subject distance SubjectDistance 37382 9206 O O O O 
Metering mode MeteringMode 37383 9207 O 'O O O 
Light source LightSource 37384 9208 O .O O • O 
Flash Flash 37385 9209 O O O 'o 
Lens focal length FocalLength " 37386 920A O ' O • " O O 
Manufacturer notes MakerNote 37500 927C O O O O 
User comments UserComment 37510 9286 O O .O O 
DateTime subseconds SubSecTime 37520 9290 O O O O 
DateTimeOriginal subseconds SubSecTimeOriginal 37521  9291 O O O o 
DateTimeDigitized subseconds SubSecTimeDigitized 37522 9292 O O • O • O 
Supported FlashPix version FlashPixVersion 40960 A000 M M M M 
Color space information ColorSpace 40961 A001 M M M .M 
Valid image width PixeIXDimension 40962 A002 N N N .M 
Valid image height PixelYDimension V 40963 A003 N N .N •. , M 
Related audio file RelatedSoundFile 40964 A004 O  O  O '' O 
Flash energy FlashEnergy 41483 A20B O O O O 
Spatial frequency response SpatialFrequencyResponse 41484 A20C O O O o 
Focal plane X resolution FocalPlaneXResolution 41486 A20E O O O o 
Focal plane Y resolution FocalPlaneYResolution 41487 A20F O O O O 
Focal plane resolution unit FocalPlaneResolutionUnit 41488 A210 O O O O 
Subject location SubjectLocation 41492 A214 O O O o 
Exposure index Exposurelndex 41493 A215 O O O O 
Sensing method SensingMethod 41495 A217 O O O O 
File source FileSource 41728 A300 O O O O 
Scene type SceneType 41729 A301 O O O O 
CFA pattern CFAPattern 41730 A302 O O O O 

Notation 
M : Mandatory (must be recorded) 
R : Conditionally mandatory (must be recorded if hardware permits) 
0 : Optional 
N : Not recorded 
J : Included in JPEG marker and so not recorded 
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Table 14 Tag.Suppott:.Li~vels (2) " - 0th !FD Exif Private Tags -.~. 

-Tag Name    ., Field Name. 

Ekposure time 
F number 
Exposure program 
Spectral sensitivity 
ISO speed ratings 
Optoelectric coefficient 
Exif Version 

ExposureTime 
FNumber 
ExposureProgram 
SpectralSensitivity 
ISOSpeedRatings 
OECF 
ExifVersion 

Date and time original image was 
generated 
Date and time image was made 
digital data 
Meaning of each component 
Imagecompression mode 
Shutter speed 
Aperture 
Brightness 
Exposure bias 
Maximum lens aperture 
Subject distance 
Meteriog mode 
Light source 
Flash 
Lens focal length 
Manufacturer no!es 
User comments 
Date’lime subseconds 
DateTimeOriginal subseconds 
DateT~meDigitized subseconds 
Supported FlashPix version 
Color space information 
Valid image width 
Valid image height 
’Related audio file 
Flash energy 
Spatial frequency response 
Focal plane X resolution 
Focal plane Y resolution 
Focal plane resolution unit 
Subject location 
Exposure index 
Sensing method 
File source 
Scene type 
CFA pattern 

DateTimeOriginal 

Date’13meDigitized 

ComponentsConfiguration 
CompressedBitsPer Pixel 
ShutterSpeedValue 
ApertureValue 
BrightnessValue 
ExPosureBiasValue 
MaxApertureValue 
SubjectDistance 
MeteringMode 
LightSource 
Flash 
FocalLength 
MakerNote 
UserComment 
SubSecTime 
SubSecTimeOriginal 
SubSecTimeDigitized 
FlashPixVersion 
ColorSpace 
PixelXDimension 
PixelYDimension 
RelatedSoundFile 
FlashEnergy 
SpatialFrequencyResponse 
FocalPlaneXResolution 
FocaIPlaneYResolution 
FocalPlaneResolutionU nit 
SubjectLocation 
Exposurelndex 
SensingMethod 
FileSource 
SceneType 
CFAPattern 

Tag ID 

Dec Hex 

33434 829A 
33437 829D 
34850 8822 
34852 8824 
34855 8827 

¯ 34856 8828 
36864 9000 

36867 9003 

36868 9004 

37121 9101 
37122 9102 
37377 9201 
37378 9202 
37379 9203 
37380 9204 
37381 9205 
37382 9206 
37383 9207 
37384 9208 
37385 9209 
37386 920A 
37500 927C 
37510 9286 
37520 9290 
37521 9291 
37522 9292 
40960 A000 
40961 A001 
40962 A002 
40963 A003 
40964 A004 
41483 A20B 
41484 A20C 
41486 A20E 
41487 A20F 
41488 A210 
41492 A214 
41493 A215 
41495 A217 
41728 A300 
41729 A301 
41730 A302 

Unc?mpressed 

Chunky Planar YCC 

O O O 
O O O 
O O O 
O O O 
0 0 0 
0 0 0 
M M M 

0 0 0 

0 0 0 

N N N 
N N N 
0 0 0 
0 0 0 
0 0 0 
o o o 
o o o 
o o o 
o o o 
0 O" 0 
o o o 
0 ’ O’ 0 
0 0 0 
0 0 .0 
0 0 0 
0 " 0 ’ 0 
0 0 0 
M M M 
M M M. 
N "N .N 
N N ~R., 
o o o 
o o o 
o o o 
o o o 
o o o 
o o o 
o o o 
o o o 
o o o 
o o o 
o o o 
o o o 

Notation 
M : Mandatory (must be recorded) 
R : Conditionally mandatory (must be recorded if hardware permits) 
O : Optional 
N : Not recorded 
J : Included in JPEG marker and so notrecorded 
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O 
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O 
O 
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O 
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: O 
O 
O 
O 
O 
O 
O 
O 

M 
.M 
,M 
M 
O 

"O 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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Table 15 Tag Support LevelS (3) - 0th IFD GPS Info Tags - 

Tag Name Field Name 
Tag ID Uncompressed Comp—

ressedDec Hex Chunky Planar YCC 

GPS tag version GPSVersionlD • 0 ,0 0 0 0 0 
North or South Latitude GPSLatitudeRef 1. 1 - 0 0 0 0 
Latitude GPSLatitude 2 2 0 0 0 0 
East or West Longitude GPSLongitudeRef 3 3 0 0 0 0 
Longitude , .. • GPSLongitude 4 4 0 0 0 0 
Altitude reference - GPSAltitudeRef 5 ' 5 0 0 0 0 
Altitude GPSAltitude 6 6 0 0 0 0 
GPS time (atomic clock) GPSTimeStamp 7 7 0 0 ,0 0 
GPS satellites used for measurement GPSSatellites 8 8 0 0 0 0 
GPS receiver status GPSStatus 9 9 0 0 0 0 
GPS measurement mode GPSMeasureMode 10 A 0 0 0 0 
Measurement precision GPSDOP . 11 B 0 0 0 0 
Speed unit . GPSSpeedRef 12 . C 0 0 0 0 
Speed of GPS receiver  GPSSpeed 13 D 0 0 0 0 
Reference for direction of movement GPSTrackRef 14 E 0 0 0 0 
Direction of movement GPSTrack 15 F 0 0 0 0 
Reference for direction of image GPSImgDirectionRef 16 10 0 0 0 0 
Direction of image GPSImgDirection 17 11 0 0 0 0 
Geodetic survey data used GPSMapDatum 18 12 0 0 0 0 
Reference for latitude of destination GPSDestLatitudeRef 19 13 0 0 0 0 
Latitude of destination GPSDestlatitude 20 14 0 0 0 0 
Reference for longitude of destination GPSDestLongitudeRef 21 15 0 0 0 0 
Longitude of destination GPSDestLongitude 22 16 0 0 0 0 
Reference for bearing of destination GPSDestBearingRef 23 17 0 0 0 0 
Bearing of destination GPSDestBearing 24 18 0 0 0 0 
Reference for distance to destination GPSDestDistanceRef 25 . 19 0 0 0 0 
Distance to destination GPSDestDistance 26 1A 0 .0 0 0 

Notation 
M : Mandatory (must be recorded) 
R : Conditionally mandatory (must be recorded if hardware permits) 
O : Optional 
N : Not recorded 
J : Included in JPEG marker and so not recorded 
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Table 15 Tag Support Level~ (3) - 0th IFD GPS Info Tags - 

Tag Name 

GPS tag version 
North or South Latitude 
Latitude 
East or West Longitude 
Longitude 
Altitude reference 
Altitude 
GPS time (atomic clock) 

Field Name 

GPSVersionlD 
GPSLatitudeRef 
GPSLatitude 
GPSLongitudeRef 

’ GPSLongitude 
GPSAItitudeRef 
GPSAItitude 
GPSTimeStamp 

Tag ID 

GPS satellites used for measurement 

GPS receiver status 

GPS measurement mode 

Measurement precision 

Speed unit 

Speed of GPS receiver 

Reference for direction of movement 

Direction of movement 

Reference for direction of image 

GPSSatellites 

GPSStatus 

GPSMeasureMode 

GPSDOP 

GPSSpeedRef 

GPSSpeed 

GPSTrackRef 

GPSTrack 

GPSImgDirectionRef 

De~ Hex 

0 ~0 

2 2 
3 3 
4 4 
5 ’5 
6 6 
7 7 

8 O 
9 O 
A O 
B O 

¯ C O 
D O 
E O 
F O 
10 O 

Direction of image 
Geodetic survey data used 
Reference for latitude of destination . 
Latitude of destination 
Reference for longitude of destination 
Longitude of destination 
Reference for bearing of destination 
Bearing of destination 
Reference for distance to destination 
Distance to destination 

GPSImgDirection 
GPSMapDatum 
GPSDestLatitudeRef 
GPSDestLatitude 
GPSDestLongitudeRef 
GPSDestLongitude 
GPSDestBearingRef 
GPSDestBearing 
GPSDestDistanceRef 
GPSDestDistance 

8 

9 

10 

11 

12 

i3 

14 

15 

16 

11 

12 

13 

14 

15 

16 

17 

18 

19 

1A 

Uncompressed    Comp- 

Chunlo/ Planar YCC ressed 

O O O. O 
O O O O 
O O O O 
O O O O 
O O O O 
O O O O 
O O O O 
O O ’O O 

O O O 
O O O 
O O O 
O O O 
O O O 
O O O 
O O O 
O O O 
O O O 

O O O O 
O O O O 
O O O O 
O O O O 
O O O O 
O O O O 
O O O O 
O O O O 
O O O O 
0 .0 0 0 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Notation 
M : Mandaton/(must be recorded) 
R : Conditionally mandaton/(must be recorded if hardware permits) 
O : Optional 
N : Not recorded 
J : Included in JPEG marker and so not recorded 
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B. Thumbnail (1st IFD) Support Levels 

The support levels of thumbnail (1st IFD) tags are shown in Table 16. 

Table 16 Tag Support Levels (4) - 1st IFD TIFF Tag - 

Tag Name Field Name . 
, Tag ID Uncompressed Compresse 

d • Dec Hex Chunky Planar YCC 
Image width ImageVVidth ' - 256 100 M M M J 
Image height ImageLength 257 101 . M M M J 
Number of bits per component BitsPerSample ' 258 102 M • M M J 
Compression scheme Compression 259 103 M M M M 
Pixel composition  Photometriclnterpretation .262 , 106 M M M • J 
Image title ImageDescription 270 ipE o o o O 
Manufacturer of image input Make equipment 271 10F O O O O 

Model of image input equipment Model 272 .110 O .O O - O 
Image data location StripOffsets 273 111 M M M N 
Orientation of image Orientation 274 112 O O O O 
Number of components SamplesPerPixel 277 115 M M M J 
Number of rows per strip RowsPerStrip 278 116 M M M N 
Bytes per compressed strip StripByteCounts 279 117 M M M N 
Image resolution in width direction XResolution 282 11A M M M M 
Image resolution in height direction YResolution . 283 11B M M M M 
Image data arrangement PlanarConfiguration 284 11C O M O J 
Unit of X and Y resolution ResolutionUnit 296 128 M M M M 
Transfer function TransferFunction 301  12D O O O O 
Software used Software 305 131 O O O O 
File change date and time DateTime 306 132 O O • O O 
Person who created the image Artist 315 13B O O O O 
White point chromaticity WhitePoint 318 13E O O O O 
Chromaticities of primaries PrimaryChromaticities 319 13F O O O O 
Offset to JPEG SOI . JPEGInterchangeFormat 513 201 N N N M 
Bytes of JPEG data • JPEGInterchangeFormatLength 514 202 N N N M 
Color space transformation matrix YCbCrCoefficients 
coefficients 529 211 N N O O 

Subsampling ratio of Y to C YCbCrSubSampling 530 212 N N M J 
Y and C positioning YCbCrPositioning 531 213 N N O O 
Pair of black and white reference ReferenceBlackWhite values 532 214 O O O O 

Copyright holder Copyright 33432 8298 O - O O O 
Exif tag Exif IFD Pointer 34665 8769 O O O. O 
GPS tag GPSInfo IFD Pointer 34853 8825 O O O O 

Notation 
M : Mandatory (must be recorded) 
R : Conditionally mandatory (must be recorded if hardware permits) 
O : Optional 
N : Not recorded 
J : Included in JPEG marker and so not recorded 
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B. Thumbnail (lst IFD) Support Levels            ¯ 

The support levels of thumbnail (lst IFD) tags are shown in Table 36. 

Table 16 Tag support Levels (4) 

Tag Name Field Name 

ImageWidth 
ImageLength 
BitsPerSample 
Compression 
Photometriclnterpretation. 

- 1st IFD TIFF Tag - 

Image width 
Image height 
!Number of bits per component 
Compression scheme 
Pixel composition 

ImageDescription 

Make 

Model 
StripOffsets 
Orientation 
SamplesPerPixel 
RowsPerStrip 
StripByteCounts 
XResolution 
YResolution 
PlanarConfiguration 
Resolution.Unit 
TransferFunction 
Software 
DateTime 
Artist 
WhitePoint 
Prima~Chromaticities 

Tag ID 

Dec Hex 

Uncomp~’essed 

Chunky Planar YCC 

Image title 
Manufacturer of image input 
equipment 
Model of image input equipment 
Image data location 
Orientation of image 
Number of components 
Number of rows per strip 
Bytes per compressed strip 
Image resolution in width direction 
Image resolution in height direction 
Image data arrangement 
Unit of X and Y resolution 
Transfer function 
Software used 
File change date and time 
Person who created the image 
White point chromaticity 
Chromaticities of primaries 

JPEGInterchangeFormat 
JPEGInterchangeFormatLength 

YCbCrCoefficients 

YCbCrSubSampling 

YCbCrPositioning 

ReferenceBlackWhite 

Copyright 
Exif IFD Pointer 
GPSlnfo IFD Pointer 

Offset to JPEG SOl . 
Bytes of JPEG data 
Color space transformation matrix 
coefficients 
Subsampling ratio of Y to C 

Y and C positioning 
Pair of black and white reference 
values 
Copyright holder 

Exif tag 

GPS tag 

Notation 

256 100 

257 101 

258 102 

259 103 

.262 106 

M : Mahdatory (must be recorded) 
R : Conditionally mandatory (must be recorded if hardware pen~its) 
O : Optional 
N : Not recorded 
J : Included in JPEG marker and so not recorded 

270 10E 

271 10F 

272 .110 

273 111 

274 112 

277 115 

278 116 
279 117 

282 11A 

¯ 283 11B 

284 11C 

296 128 

301 12D 

305 131 

306 132 

315 13B 

318 13E 

319 13F 

513 201 
514 202 

529 211 

530 212 

531 213 

532 214 

33432 8298 

34665 8769 

34853 8825 

¯ M M M 

M M M 
M M M 

M M M 
M M M 

O O O 

O O O 

O .O O 
M M M 
O O O 
M M M 
M M M 
M M M 

.M ¯ M M 

M M M 
0 M 0 

M M M 
0 0 0 

0 0 0 

O O" O 

O O O 
, O O O 
O O O 
N N N 
N N N 

N N O 

N N M 
N N O 

O O O 

O - O O 

O O O" 
O O O 

Compresse 
d 

J 

J 

J 

M 

J 

O 

O 

-O 

N 

O 

J 

N 
N 
M 

M 
J 

M 
O 

O 

O 

O 

O 

O 
M 
M 

O 

J 

O 

O 

O 

O 

O 
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2.7. JPEG Marker Segments Used in Exif 

In addition to the compressed data (entropy coded data), a compressed file contains one each of the 

marker segments APP1, DQT, DHT, SOF and SOS. The compressed data begins with an SOI and 

ends with an.EOI marker A restart marker (DRI, RSTm) can be.inserted optionally. Another option is 

to have two or more APP2 marker segments. APPn other than APP1 and APP2 or COM segments are 

not used by EXif. However Exif readers should be designed skip over unknown APPn and COM. 

APP1 must be recorded immediately after SOI, and if there is an APP2 it follows after APP1. DQT, 

DHT, DRI and SOF come after APP2 and before SOS, in any order. 

The marker segments used in Exif are listed in Table 17. 

Table 17 Marker Segments 

Marker Name Marker Code Description 
SOI Start of Image FFD8.H Start of compressed data 

APP1 Application Segment 1 FFE1.H Exif attribute information 
APP2 Application Segment 2 FFE2.H Exif extended data 
DQT Define Quantization Table FFDB.H Quantization table definition 
DHT Define Huffman Table FFC4.H Huffman table definition 
DRI Define Restart Interval . FFDD.H Restart interval definition 
SOF Start of Frame FFC0.H Parameter data relating to frame 
SOS Start of Scan ' FFDA.H Parameters relating to components ' 
EOI End of Image FFD9.H End of compressed data • 

The data structures of markers defined in JPEG Baseline DCT and.uged in Exif compressed files, as 

well as the APP1 and APP2 data structures defined specifically for this standard, are explained 

below. 

2.7.1., JPEG Marker Segmehts 

The data structure of JPEG marker segments other than APP1 and APP2 is noted below.-

A. Start of compressed data (SOI: Start of Image) 

SOI is a marker code indicating the start of compressed data (see Fig. 15): 

Address Offset Code 
(Hex) (Hex) 

+00 
+01 

FF 

Meaning 

Marker Prefix 
D8 SOI 

Fig. 15 SOI Structure 
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2.7. JPEG Marker Segments Used in Exif, °-" ’’ ...... ’ " :: " 

In addition to the compressed data (en.tropy coded data), a compressed file contains one each of the 

marker segments APP1, .DQT, DHT, SOF and SOS. The compressed data begins with an SOI .¯and 

ends With an EOI marker: A restartmarke~ (DRI, RSTm) can be.inserted optionally. Another option is 

to .have two or more APP2 marker segments. APPn other ~han AP.P1 and APP2 Or COM segments are 

not used by E~if. However Exif ~eaders should be designed skip over unknown APPn and coM. 

APP1 must be recorded immediately after SOI, and if there is an APP2 it follows after APP1. DQT, 

DHT, DRI and SOF come after APP2 and before SOS, in any order.                             ~ 

The marker segments used in Exif are listed in Table 17. 

Table 17 Marker Segments 

Marker Name 
SOl Start of Image 

APP1 Application Segment 1 
APP2 Application Segment 2 
DQT Define Quantization Table 
DHT Define Huffman Table 
DRI Define Restart Interval 
SOF Start of Frame 
SOS Start of Scan ¯ 
EOI End of Image 

Marker Code 
FFD8.H 
FFE1.H 
FFE2.H 
FFDB.H 
FFC4.H 
FFDD.H 
FFC0.H 
FFDA.H 
FFD9.H 

Description 
Start of compressed data 
Exif attribute information : 
Exif extended data 
Quantization table definition 
Huffman table definition 
Restart interval definition 
Parameter data relating to frame 
Parameters relating to components " 
End of compressed data 

The data structures of markers defmed in JPEG Baseline DCT and~sed in Exif compressed files, as 

well as theAPl~l and APP2 data structures defined specifically for this standard, are explame(~ 

below. 

The data struc~u:re ~)f JPEG ma~l(er Segments other than APP 1 a~d APP2 is noted below."       " 

A. Start of compressed data (SOI: Start of Image) " " : ’ ’ " " " .... "" ’.~ 

SOI is a marker code indicating the start of compressed data (see Fig. 15)i ....... : 

Address Offset Code Meaning 

(Hex) (Hex) 
+00 /    FF Marker Prefix 

+01[ D8 SOl 

Fig. 15 SOl Structure 

-68- 

ADOBE - Exhibit 1008, page 77



B. Quantization table definition (DQT: Define Quantization Table) 

DQT is a marker code defining a quantization table. 

As many as three kinds of tables can be recorded with a precision -of 8 bits (Pq=0). All quantization 

tables must be defined - in one DQT marker segment; recording of multiple DQT markers is not 

allowed. The table may have any values (see Fig. 16). DQT, DHT, DRI and SOF may line up in any 

order, but must be recorded after APP I (or APP2 if any) and before SOS. 

Address Offset 

(Hex) 

+00 

+01 

+02 

+04 
+05 

+45 

+46 

+86 

+87 

.Code 

(Hex) 

Meaning 

FF Marker Prefix 

DB DQT 
00 

C5 
Length of field 

2+(1+64)*3=197 (Bytes) 
00 Y: Pq=0, Nq=0 

•
. 

• 

• Quantization table Y:Q0 

• 

Quantization table Y:Q63 
01 Cb: Pq=0, Nq=1 

. Quantization table Cb:Q0 

• 

Quantization table Cb:Q63 
02 Cr: Pq=0, Nq=1

•. 

• . 

Quantization table Cr:Q0 

. 
• 

Quantization table Cr:Q63 • 

Fig. 16 DQT Structure (with three quantization tables) 
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B. Quantization table definition (DQT: Define Quantization Table) 

DQT is a marker code defining a quantization table. 

As many as three kinds of tables can be recorded with a precision-of 8 bits (Pq=0). All quantization 

tables must be definedin one DQT marker segment; recording of multiple DQT markers is not 

allowed. The table may.have any values (see Fig. 16). DQT, DHT, DRI and SOF. may line up.in any 

order, but must be recorded after APP1 (or APP2 if any): and before SOS. 

Address Offset 

(Hex) 

+00 

+01 

+02 

+04 

+05 

+45 

+46 

+86 

+87 

,Code 

(Hex) 

FF 

DB 

00. 
C5 
00 

: 

: 

: 

: 

01 

: 

: 

: 

: 

. 02 
: 

: 

: 

Meaning . . 

Marker Prefix 

DQT 

Length of field 

2+(1 +64)’3=197 (Bytes) 

Y: Pq=0, Nq=0 

Quantization table Y:Q0 

Quan’dzation table Y!Q63 

Cb: Pq:--0, Nq=l 

Quantization table Cb:Q0 

Quantization table Cb:Q63 

Cr: Pq=0, Nq=l 

Quantization table Cr:Q0 

Quantization table Cr:Q63 ¯ 

Fig. 16 DQT Structure (with three quantization tables) 
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C. Huffman table definition (DHT: Define Huffman Table) 

DHT is a marker code defining a Huffman table. 

In this standard a single component shall have a Huffman table consisting of a set of DC and AC, and 

each component must be mapped to one or another of the Huffman tables defined by DHT. All 

Huffman tables must be recorded in one DHT marker segment; recording of multiple DHT markers is 

not allowed. A Huffman table may have.any values, or the JPEG reference values may be used as the 

base table (see Fig. 17). 

DQT, DHT, DRI and SOF may line up in any order, but must be recorded after APP I. (or APP2 if any) 

and before SOS. 

Address Offset 

(Hex) 
+00 

+01 

+02 

+04 

+05 

+21 

+22 

+D4 

+D5 

+F1 

+F2 

Code 

(Hex) 

Meaning 

FF Marker Prefix 

C4 DHT 

01 

A2 

Length of field 
2+(1+16+12+1+16+162)*2 

= 418 Bytes 
00 Table number Y-DC: 00 

• . DHT parameter 

10  Table number Y-AC: 10 

• . DHT parameter 

01 Table number C-DC: 01 

• . DHT parameter 

11 Table number C-AC: 11 

• . DHT parameter 

Fig. 17 DHT Structure 
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C. Huffman table definition (DHT: Define Huffman Table) 

DHT is a marker code defining a Huffman table. 

In this standard a single component shall have a Huffman table consisting of a set of DC and AC, anal 

each component must .be mapped to one or another of the Huffman tables defined by DHT. All 

Huffman tables must be recorded in one DHT marker Segment; recording of multiple DHT markers is 

not allowed. A Huffman table may have,any values, or the JPEG reference values may be used as the 

base table (see Fig.. 17). 

DQT, DHT; DRI and SOF may line up in any order, but must be recorded after APP1 (or APP2 if any) 

and before SOS. 

Address Offset 

(Hex) 

+00 
,o~ 
+02 

+04 

+05 

+21 

+22 

+D4 

+D5 

+F1 

+F2 

Code 

(Hex) 

FF 

C4 

01 

00 

Mean.ing 

Marker Prefix 

DHT. 

Length of field 

2+(1+16+12+1+16+162)’2 
= 418 Bytes 

Table number Y-DC : 00 

DHT parameter 

Table number Y-AC : 10 

DHT parameter 

Table number C-DC : 01 

DHT parameter 

Table number C-AC : 11 

DHT parameter 

Fig. 17 DHT Structure 
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D. Restart interval definition (DRI: Define Restart Interval) 

DRI is a marker defining the intervals at which restart markers are inserted (see Fig: 18). The 

recording of DRI and insertion of restart markers are optional. If restart markers are inserted, DRI 

shall be recorded and its values shall be 4 MCU (Minimum Coding Unit), i.e., 64 pixel units, 

regardless of whether 4:2:2 or 4:2:0 is used for color sampling (see Appendix F). Only one DRI shall be 

recorded. 

DQT, DHT, DRI and SOF may line up in any order, but must be recorded after APP1 (or APP2 if any) 

and before SOS. 

Address Offset 

(Hex) 

+00 

+00 
+02 

+04 

Code 

(Hex) 

Meaning 

FF Marker Prefix 

DD DRI 
00 Length of field 

2+2 = 4 (Bytes) 
XX 
YY 

00 
04 

Fig. 18 DRI. Structure • 
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D. Restart interval definition (DRI: Define Restart Interval)                    = 

DRI is a marker defining.~e intervals at whichrestart markers are inserted (see Fig. 18). The 

recording of DRI and insertion of restart markers are optional. If restart markers are inserted, DRI 

shall be recorded and-its values shall be 4 MCU (Minimum Coding Unit), i.e., 64 pixel units,.. 

regardless of whether 4:2:2 or 4:2:0 is used for color sampling (see Appendix F). Only one DRI shall be 

recorded. 

DQT, DHT, DRI and SOF may line up in any order, but must be recorded after APP1 (or APP2 if any) 

and before SOS.                              -~ 

Address Offset 

(Hex) 

+00 

+00 

+02 

+O4 

Code 

(Hex) 

FF " Ma~ker Prefix 

DD DRI 

O0 Length of field 

2+2 = 4 (Bytes) 

XX .. 00 

YY 04 

Meaning 

Fig. 18 DRI.Structure 
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E. Frame header (SOF: Start of Frame) • 

SOF is a marker code indicating the start of a frame segment and giving various parameters for that 

frame (see Fig. 19). 

DQT, DHT, DRI and SOF may line up in any order, but must be recorded after APP1 (or APP2 if any) 
. • • 

and before SOS. 

Address Offset 

(Hex) 

+00 

+00 

+02 

+04 

+05 

+07 

+09 

+0A 

+0B 

+0C 

+0D 

+0E 

+0F 

+10 

+11 

+12 

Code • 

(Hex) 

Meaning 

FF Marker Prefix 

CO SOF 

00 

11 

Length of field 

2+1+2+2+1+2*3 = 17 (Bytes) 

08 Data precision (bits) 

XX 

YY 

Vertical lines 

XXYY (Hex) lines 

\MN 

ZZ 

Horizontal lines 

WWZZ (Hex) pixels 

03 Components 

01 Component number (1:Y) 

21or22 HO = 2, V0 = 1(4:2:2) or 2(4:2:0) 

00 Quantization designation 

02  Component number (2:Cb) 
11 H1 =1, V1 = 1 

01 Quantization designation 

03 Component number (3:Cr) 

11 H2 =1, V2 = 1 • 

02 Quantization designation 

Fig. 19 SOF Structure 
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E. Frame header (SOF: Start 

SOF is a maYker code indicating the start of a frame segment and giving various parameters for that 

frame (see Fig. 19). , 

DQT, DHT, DRI and SOF may line up in any order, but must be recorded after APP1 (or APP2 if ~ny) 

ahd before SOS.                                                       ’ 

Address Offset 

(Hex) 

+00 

+00 

+02 

+04 

+05 

+07 

+09 

+0A 

+0B 

+0C 

+0D 

+0E 

+OF 

+10 

+11 

+12 

Code 

(Hex) 

FF 

CO 

00 

11 

08 

YY 

ZZ 

O3 

01 

21or22 

00 

02 

11 

01 

03 

11 

O2 

Meaning 

Marker Prefix 

SOF 

Length of field 

2+1+2+2+1+2"3 = 17 (Bytes) 

Data precision (bits) 

Vertical lines 

XXYY (Hex) lines 

Horizontal lines 

VWVZZ (Hex) pixels 

Components 

Component number (I:Y) . 

H0 = 2, V0 = 1(4:2:2) or 2(4:2:0) 

Quantization designation 

Component number (2:Cb) 

H1 =1, V1 = 1 

Quantization designation 

Component number (3:Cr) 

H2=1, V2=1 ¯ 

Quantization designation 

Fig. 19 SOF Structure 
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F. Scan header (SOS: Start of Scan) , 

SOS is a marker,code giving various scan-related parameters (see Fig. 20). 

Address Offset ." Code 

(Hex) (Hex) 
+00 

+00.
+02 

+04 
+05 

+06 
+07 

+08 
+09 
+0A 
+0B 
+0C 

+0D 

Meaning 

FF Marker Prefix 

' DA SOS 
00 
0C 

Length of field 

2+1+3*2+3 = 12 (Bytes) 
03 Components in scan 
01 Component selector Y : 01 

00 Huffman table selector Y : 00 
02 . Component selector Cb : 02 
11 Huffman table selector C: 11 
03 Component selector Cr : 03 
11 Huffman table selector C : 11 
00 'Scan start position in block 
3F Scan end position in block 

00 Successive approximation 
' Bit position 

Fig. 20 SOS Structure 

G. Compressed data 

Compressed data is byte data block interleaved at the required ratio of Y:Cb:Cr and Huffman encoded. 

An EOB (End of Block) is inserted in each block when the last value of its DCT coefficient is 0. If 

restart marker insertion is defined in DRI, restart markers are inserted at 4 MCU intervals. 

H. End of compressed data (EOI : End of Image) 

EOI is a marker code indicating the end of entropy coded'data, and is paired with SOI (see Fig. 21). No 

specification is made regarding data arrays that come after EOI. 

Address Offset 
(Hex) 

+00 
+01 

Code 
(Hex) 

Meaning 

FF Marker Prefix 

D9 EOI ' ' ' ' 

Fig. 21 EOI Structure 
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F. Scan header (SOS: Start of Scan) , ’ , ~ ’ ’ 

SOS is a marker.code giving various scan-related parameters (see Fig. 20). 

Address Offset 

(Hex) 

+00 

+00 

+02 

+04 

+05 

+06 

+07 

+08 

+09 

+0A 

SOB 

+0C 

+0D 

, , Code 

(Hex) 

FF 

¯ DA 

00 

0C 

O3 

01 

00 

02 

11 

03 

11 

00 

3F 

00 

Meaning 

Marker Prefix 

SOS 

Length of field 

2+1+3"2+3 = 12 (Bytes) 

Components in scan 

Component selector Y : 01 

Huffrnan table selector Y : 00 

Component selector Cb : 02 

Huffman table selector C : 11 

Component selector Cr : 03 

Huffman table selector C : 11 

"Scan start position in block 

Scan end position in block 

succ, essive, approximation 
Bit position 

Fig. 20 SOS Structu~’e 

G. Compressed data 

Compressed data is byte data block interleavedat the required ratio of Y:Cb:Cr a~d Huffman encoded¯ 

An EOB (End of Block) is inserted in each block when the last ~alueoof its DCT coefficient is 0. If 

restart marker insertion is defined in DRI, restart markers are inserted at 4 MCU intervals. 

H. End of compressed data (EOI : End of Image) ¯ ., 

EOI is a marker code indicating the end of entropy coded:data, and is paired with SOI (see Fig. 21). No 

specification is made regarding data arrays that come after EOI. 

Address Offset 

(Hex) 

+00 

+01 ’ 

Code 

(Hex) 

FF 

D9 

Meaning 

Marker Prefix 

EOI ’ 

Fig. 21 EOI Structure 
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2.7.2. Internal Structure of APP1 in Compressed Data 

APP1 consists of an APP1 marker indicating that it is an application area, a length code indicating its 

size, and primary image attribute information patterned after the TIFF structure. The APP1 segment 

cannot record more than 64 Kbytes, a limitation that must be kept in mind when recordingthumbnail 

images. 

APP1 also records attribute information for JPEG compressed images. The.features of this marker 

segment are described below. 

A. Order of APP1 recording 

APP1 is recorded immediately after the SOI marker indicating the start.of the file (see Fig.. 6). 

B. APP1 internal structure 

APP1 consists of an APP1 marker, Exif ID code and the attribute information itself (see Fig. 22). 

Address Offset 

(Hex) 

+00. 

+01 

+02 

+04 

+05 

+06 

+07 

+08 

+09 

+0A 

C. Exif ID code 

Code 

(Hex) 

Meaning 

FF Marker Prefix 

El APP1 

Length of field 

45  'E'

78 y 
69 'i' 

66. 'f 

00 NULL 

00 Padding 

Attribute information 

Fig. 22 Basic Structure of APP1 Marker Segment 

The Exif ID code indicates that the APP1 segment internally is Exif format. After a 4-byte code, 00.H 

is recorded in 2 bytes. The reason for recording this code is to avoid duplication with other 

applications making use. of JPEG application marker segments (APPn). 
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2.7.2. Internal Structure of APP1 in Compressed Data 

APP 1 consists of an APP 1 marker indicating that it is an application area, a length code indicating its 

size, and primary image attribute information patterned after the TIFF structure. The APP1 segment 

cannot record more than 64 Kbytes, a limitationthat must be kept in mind when recording.,thumbnail 

images. 

APP1 also records attribute information for JpEG compressed, images. The.features of this marker 

segment are described below.                   " 

A. Order of APPI recording 

APP 1 is recorded immediately after the SOI ¯marker indicating the startof the £fle (see Fig.¯ 6). 

B. APPI internal structure 

APP1 consists of an APP1 marker, Exif ID code and the attribute information itself (see Fig. 22). 

Address Offset 

(Hex) 
+00¯ 

+01 

+02 

+O4 
+05 
+06 
+07 
+08 
+09 
+0A 

Code 

(Hex) 

Meanir~g .... 

FF Marker Prefix 

E1 APP1 

Length of field 

45 ’E’ 

78 ’x’ 

69 T 

66. ’f 

00 NULL 

00 Padding. 

Attribute information 

Fig. 22 Basic Structure of APP1 Marker Segment 

C. Exif ID code 

The Exif ID code indicates that ~he APP1 segment internally is Exif format./~ter a 4-byte code, 00.H 

is recorded in 2 bytes: The reason for recording¯ this code is to avoid duplication with other 

applications making use of JPEG application marker segments (APPn). 
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D. Attribute information 

Attribute information is recorded in 2 IFDs (0th IFD, 1st IFD) following the TIFF structure, including 

the File Header. The 0th IFD records compressed image attributes (the image itself). The 1st IFD can 

be used for thumbnail images. 

E. TIFF header 

The TIFF header in APP1 constitutes 8 bytes of data, including the byte order and the Offset of IFD 

indicating the first IFD. The Offset is referenced to the address of the first byte of the Byte Order. For 

example, the Offset of IFD address in the TIFF Header is 4 (see Table 1). 

F. Relation to JPEG marker segments 

Attribute information is recorded in essentially the same format as that used to record uncompressed 

data attribute information. In order to avoid duplication, however, attribute information recorded in a 

JPEG marker segment is not recorded in APP1. . 
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D. Attribute information 

~,ttri~u.te information is recorded in 2 IFDs (0th IFD, 1st IFD) follo~wing the TIFF structure, including 

the File Header. The 0th IFD records compressed image attributes (the image itself. The 1st IFD can 

be used for thumbnail images.                                               , . . ..... 

E. TIFF header 

The TIFF header in APP1 constitutes 8 bytes of data, including the byte order and the Offset of IFD 

indicating the first IFD. The Offset is referenced to the address of the first byte of the Byte Order. For~ 

example,, the Offset ofIFD addr.ess ".m the T~IFF Header .is 4(see Table 1).       . 

.: 

F. Relation to JPEG marker segments 

Attribute information is ~ecorded in essentially the same’ format as that used to record uncompressed 

data attribute information. In order to avoid duplication, however, attribute information recorded in a 

JPEG marker segment¯is not recorded in APP 1. 
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2.7.3. Internal Structure of APP2 in Compressed Data 

APP2 consists of an APP2 marker indicating that it is an'aPplication area, a iength code indicating its 

size, and FlashPix (§ee Appendix F) extensions. If there is' no need to record extensions: this marker 

segment can be omitted. 

There are two kinds of APP2 marker segments for recording FlashPix extensions. 

One is a Contents List Segment recording a storage and stream list making up the extended data. 

One file contains only, one contents list segment. 

The second is a Stream Data Segment storing the data for each of ihe'streams listed in the Contents 

List Segment. If necessary, there can be two or more APP2 marker segments for storing stream data. 

In addition there is an APP2 segment reserved for FlashPix use, which is specified in the FlashPix 

standard. • 

The contents of data that can be recorded as stream data is left for future specification. It may include 

one or more Audio data. 

A. Order of APP2 recording. 

APP2 segments follow after the APP1 segment, in the order of Contents List Segment and Stream 

Data Segments. If there are two or more stream data segments, their order is as given in the contents 

list (see Fig. 6). 
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2.7.3. Internal Structure of APP2 in Compressed Data 

APP2 c(~risis~s’ of an APP2 marker indicatin~ that it is an ’appliCation a~e~; a ~ei~gth code indicating its 

size, a~id FlashPiX(gee Appendix F) extensions. Ifthere is’ no nhed to re~oid extensions; this m~ke~ 

segment can be omitted.                                                 "’ 

There are two kinds of APP2 marker segments for recording FlashPix extensions. 

One is a Contents List Segment recording a storage and ,stream hst making up the.extended data: 

One file contains.only.one contents hst segment.. ¯ ¯ 

The second is a Stream Data Segment Storing the da~a for each of ~he’stream~’ hstedin the Contents 

List Segment. If necessary, there can be two or more APP2 marker segments for sto.ring stream data. 

In addition there is an APP2 segment reserved for,FlashPix use, which is specified in the FlashPix 

standard. 
, _ ’ ~ ~ , . ,~ ,.. ~                                                                                          . 

: ~, 

The contents of data that can be recorded as stream datais left for future specification. It may include 

one or more Audio data¯ 

A. Order of APP2 recording. 

APP2 segments follow after the APP 1 segment, in the order of Contents List Segment and Stream 

Data Segments. If there are two or more stream data segments, their order is as given in the contents 

list (see Fig. 6). 
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B. APP2 internal structure 

APP2 consists of an APP2 marker, ID code (FPXR), and Contentg List or Stream Data (see Fig. 23). 
Address Offset 

(Hex) 
+00 

• +01 
+02 

+04 
+05 

+06 
+07 

+08 
+09 

+0A 

C. FPXR ID code 

Code 
(Hex) 

Meaning 

FF Marker Prefix 

E2 APP2 

Length of field 

46 'F' 
50 '0' 

58 'X' 
52 'R' . 

00 NULL 
00 Version 

Contents. List 
or 

Stream Data , 

Fig. 23 Basic Structure of APP2 Marker Segment,

The FPXR ID code indicates that the APP2 segment contains FPXR data. It is a.4-byte code followed 

by OO.H recorded in 1 byte. The reason for recording this code is to ̀ avoid duplication with other 

applications making use of JPEG applic.ation marker segments (APPn). The subsequent byte gives 

the version number (OO.H). 

D. Contents list structure 

The contents list segment lists the storages and streams to be created when the file is converted to a 

FlashPix image file. The first two bytes give the number of entries. 

The entry fields on the contents list .are as follows. 
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B. APP2 internal structure 

APP2 consists of an APP2 marker, ID code (FPXR): and Contentg List or Stream Data (see Fig. 23). 

Address Offset 

(Hex) 

+00 

¯ +01 

+02 

+04 

+05 

+06 

+07 

+08 

+09 

+0A 

Code Meaning 

(Hex) 
FF Marker Prefix 
E2 APP2 

Length of field 

46 ’F’ 
50 ’P’ 
58 ’X’ 
52 ’R’ 
00 NULL 
00 Version 

Con~ents List 
or 

Stream Data , 

Fig. 23 Basic Structure of APP2 Marker Segment, 

C. FPXR ID code , . ""    , 

The FPXR ID code indicates that th~ APP2 segmentcontains FPXR data. It is a.4-byte code followed 

by 00.H recorded in 1 byte. The reason for recording ~his code is to °a~oid duplication with other 

applications making use of JPEG application marker .segments I(APPn)..The subsequent byte gives 

the version number. (00.H). 

D. Contents list structure ’ ’, 

The contents list segment lists the storages and streams to be created when the £de is converted to a 

FlashPix image file. The first two bytes give the number of entries.             * 

The entry fields on the contents list .are ,as follows. 
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Entity size 

Indicates the size .of the stream,. or else FFFFFFFF.H (in the case of a storage). It is recorded in big 

endian format. 

Default value 

A fixed value not set explicitly in the stream data segment but used as the default for each byte. 

Storage/Stream name 

The name of the storage and stream added for transformation to FlashPix. It is given as the full 

path name from the FlashPix source image object root storage. "1" represents a directory separator 

and must be the first character of the property value. This name is a 16-bit character string from 

the Unicode code page, with NULL termination. It is recorded in little endian format. 

Entity class ID 

The storage ClassID, given only in the case of a. storage entry. It is written as 16-bytes in little 

endian format. 

The data structure of the Contents List Segment is given in Fig. 24. 

Address Offset 
(Hex) 

+00 

+.01 
+02 

+04 
+08 

+09 
+0A 
+0B 

+0C 
+11 
+12 

+12+mo 

+12+mo+no 

Bytes 

(Hex) 
Code 
(Hex) 

Meaning 

' 1 FF Marker Prefix 
. .1 • E2 • APP2 . 

2 . - Length of field. . 
4 "FPXR" 
1 00 NULL 
1 00 Version 
1 01 Contents List 
2 Entry Count 
4 'Entity size 1 
1 ; _ . . .- Default value 0 

mo Storage or Stream name 0 
(no) (Entity Class ID 0) ' 
4 Entity size 1 
1 Default value 1 
mi Storage or Stream name 1 
(m) (Entity Class ID 1) 

. 
. 

• 

. 

. 
4' Entity size I 
1 Default value I 
mi Storage or Stream name I 
(ni) (Entity Class ID I) 

Fig. 24 Contents List Segment Structure 
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Entity size . .. ¯ o 

Indicates .the size.of the stream,, or, else .FFFFFFFF.H (in the ca.s+ of a storage). !t is re.corded.in big 

endian format. ’. ’ " 

Default vMue .... 

A fixed value not set exphcitly in the stream ~ata segment but used as the default for each byte. 

Storage/Stream name 

The name of the storage and stream added for transformation to FlashPix. It is given as the full 

path name from the FlashPix source imag~ bbject root storage. "?’ represents a directory separator 

and must be the first character of the prope.rty value¯ This name is a 16-bit character string from 

the Unicode code page, with NULL termination. It is recorded in little endian format. 

Entity class ID " 

The storage ClassID, given .only in the case of a storage entry. It is writtenas ~6-bytes in little 

endian format. 

The data structure of the Contents List Segment is givez~ in Fig. 241 

Address Offset 

.(Hex) 

" ’ +00 

¯ +,01 
+02 

÷04 

+08 

+09 

+0A 

+0B 

+0C 

+11 

+12 

+12+mo 

+12+mo+no 

Bytes 

(Hex) 
1 

..1 
2 
4 

1 
1 
1 
2 
4 

1 
mo 

(no) 
4 
i 

(n,) 

4o 

(n,) 

Code 

(Hex) 
FF 

¯ E2 

00 

00 

01 

Meaning 

Marker Prefix 

APP2 

Length of field 

"FPXR" 

NULL 

Version 
Contents List 

Entry Count 
’Entity size 1 

: Default value 0 
Storage or Stream name 0 

(Entity ClasslD 0) ’ " " 
Entity size 1 

Default value 1 
Storage or Stream name 1 

(Entity Class ID 1) 

Entity size I 
Default value I 

Storage or Stream name I 

(Entity Class ID I) 

Fig. 24 Contents List Segment Structure 
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E. Stream Data Segment structure ' 

A stream data segment records part or all•of the stream listed in the contents list segment. Because of 

the 64-Kbyte size limit of a JPEG marker segment, a stream longer than this must be recorded in two 

or more stream data segments. Instead of writing stream data directly in multiple stream data 

segments, the segments may be filled based on a fixed defaylt. A stream-data segment contains the 

following data. 

Index into Contents Lists 

The order of entries recorded in a contents list segment starting from 

Offset into the full FlashPix stream-

The offset to the first byte of stream data in the FlashPix stream. 

Stream Data 

The actual data stream recorded as extended data in the transformation to FlashPix. The length 

of this data is indicated by the length code in the stream data segment. 

The data structure of a Stream Data Segment is given in Fig. 25. 

Address Offset 

(Hex) 
+00 

+01 

+02 

+04 

+08 

+09 

+0A 

+0B 

+0C 

+11 

Bytes 

(Hex) 

Code 

(Hex) 
Meaning 

1 FF Marker Prefix 

1 E2 APP2 

2 Length of field 

4 "FPXR" 

1 00 NULL 

1 00 Version 

1 02 Stream Data 

2 N Index to Contents List 

4 (Offset) Offset to FlashPix stream 

Variable (value) Stream Data 

Fig. 25 Stream Data Segment Structure 
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E. Stream Data Segment structure" 

A stream data segment records part or all:of the stream list~din the contents list segment. Because of 

the 64-Kbyte size limit of a J-PEG marker segment, a stream longer than this must be recorded in two 

or more stream data segments. Instead of writing stream data directly in multiple stream data 

segments, the segments may be filled .based on a fixeddefault. A.stred~n-data ~egment contains the 

following data 

Index into Contents lasts 

The order of entries recorded in a.contents list’ segment starting from 

Ot~set into the full FlashPix strea~ o               . 

Theoffset to the first byte of stream data in the FlashPix stream.         ~ 

S~eam Da~a 

The actual data stream recorded as extended data in the transformation to FlashPix. The length 

of this data is indicated by the length code in the stream data segment. 

The data structure of a Stream Data Segment is given in Fig. 25. 

Address Offset 

(Hex) 
+00 

+01 

+02 

+04 

+08 

+09 

+0A 

+0B 

+0C. 

+11 

Bytes 

(Rex) 
1 

1 

2 

4 

1 

1 

1 

2 

4 

Variable 

Code Meaning 

(Hex) 

FF Marker Prefix 

E2 APP2 

Length of field 

"FPXR" 

00 NULL 

00 Version 

02 Stream Data 

N Index to Contents List 

(Offset) Offset to FlashPix stream 

(value) Stream Data 

Fig. 25 Stream Data Segment Structure 
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F. Reserved Segment (Reserved for future use by the MasbPix format) 

This marker segment is reserved for future use. An example is given in Fig. 26. 

Address Offset 

(Hex) 
+00 

+01 

+02 

+04 

+08 

+09 
+0A 
+0B 

Bytes 

(Hex) 

. Code 

(Hex) 
Meaning.

1 FF Marker Prefix 

1 E2 APP2 

2 Length of field 

4 "FPXR" 
1 00 NULL 

1 00 Version 
1 03 Reserved for FlashPix• 

. 
• 

. 
• 

Fig. 26 Structure of Data Segment Reserved for FlashPix 
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F. Reserved Segment (Reserved for future use by the FlashPix format) 

This marker~ se, gment is reserved for future use. An example is given in Fig. 

Address Offset 
(Hex) 

+00 

+01 
+02 
+04 

¯ +08 
+09 
+0A 
+0B 

¯ (Hex) 

2 

4 

1 ’ 

¯ Code 

(Hex) 

FF 

E2 

Meaning.- 

Marker Prefix 

APP2 

Length of field 

"FPXR" 

00 NULL 
00 Version 
03 " Reserved for FlashPix:. 

: 

: 

Fig. 26 Structure of Data Segment Reserved for FlashPix 
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2.8. Data Description 

2.8.1. Stipulations on Compressed Image Size 

The JPEG format is adopted for compressed images. Since JPEG compresses images in blocks of 8 x 8 

pixels, preferably the pixel number set as the width and height of the image should be exact multiples 

of the MCU (multiples of 16 for width, and multiples of 8 for height if Y:Cb:Cr = 4:2:2, or 16 if Y:Cb:Cr 

= 4:2:0). It is not required, however, that all image data be fit within this range. 

If a restart marker is inserted every 4 MCU for the sake of transformation to FlashPix, the width of 

the image must be an exact multiple of 4 MCU (64 pixels). There is no such restriction on height. 

Specifications on inserting data to adjust the recorded image size relative to the valid image size, or 

padding, are given below. 

A. Image size recording procedure in the Exif writer ' 

An Exif writer shall record a compressed image with the image width information and height 

information set in accord with the stipulations below, and padded as necessary. 

When the image is padded in the direction of width, the padding data must be appended at the right 

edge. Padding in the direction of height must be appended at the bottom edge. 
• 

The data used for padding is not specified. 

Stipulations on image width 

Image width information consists of the valid image width tag (PixeDiDimension), SOF marker 

information, and JPEG compressed data. Of these three, the recording of a valid image width tag is 

mandatory. 

Image width is padded to the right in the following cases. The value used for padding is not specified. 

• When the image width is not an exact multiple of 16 and the JPEG block has unused capacity to be 

filled. 

• When the image width is not a multiple of 64 and the insufficiency must be made up in order to 

insert restart markers. 
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2.8. Data Description 

2.8.1. Stipulations on Compressed Image Size 

The JPEG format is adopted for compressed images. Since JPEG compresses images in blocks of 8 x 8 

pixels, preferably the pixel number set as the width and height of the image should be exact multiples 

of the MCU (multiples of 16 for width, and multiples of 8 for height if½:Cb:Cr = 4:2:2, or 16 ifY:Cb:Cr 

= 4:2:0). It is not required, however, that all ..nnage data be fit within this range. 

If a restart marker is inserted every 4 MCU for the sake of transformation to FlashPix, the width of 

the image must be an exact multiple of 4 MCU (64 pixels). There is ~/o such restriction on height. 

Specifications on inserting da~a to adjust the recorded image size relative to the valid image size, or 

padding, are given below. 

A. Image size recording procedure in the Exif writer ’ 

An Exif writer shall record a compressed image with the image width information and height 

information set in accord with the. stipulations below,, ,and padded as necessary. 

When the image is padded in the directibn of width, the padding data must be appended at the right 

edge. Padding in the ’direction of height must be appended at thebottom edge. 

The data used for padding is not specified. 

Stipulations on image width 

Image width information consists of the valid image width tag (PlxelX_Diz~ension), SOF marker 

mformation, and JPEG compressed data.. Of these .three, the recording of a valid image width tag is 

mandatory. 

Image width is padded to the right in the following cases. The value used for padding is not specified. 

¯ When the image width is not an exact multiple of 16 and the JPEG block has unused capacity to be 

filled¯ 

¯ When the imag~ width is not a multiple of 64 and the insuflicie-ncy must be made. up in ~rder.to 

insert restart markers. ~:            :.~ 
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The method of describing the various image width data with and without padding is given' in Fig. 27. 

It must be noted carefully that the value of SOF is used in some cases to describe the valid image 

width, and in others to describe the image width after padding. 

Padding in 
ultiple of 64 9

X=multiple of 16 ? 

Yes 

Yes 

Yes

A 
PixelXDimension = X 

SOF.X= X 

Padding in 
multiple of 16 

X=multiple of 64 ? 

Padding in -
multiple of 64 

X pad = Padding width 

Yes 

PixelXDimension = X 
SOF.X= X 

ad larger than 16 ? 

N 

PixelXDimension = X,

SOF.X=X+XPad 

JPEG Compression X: Valid image width 
SOF.X : Holizontal line value in SOF 
PixelXDimension : PixelXDimension tag value 

Fig. 27 Image Data Width Description 

Table 18 gives examples of information recorded in the direction of image width and padding data 

width, for each of cases A, B, and C of Fig. 27. . 
. • . 

Table 18 Typical Width Direction Information and Padding Data 

Valid Image Width PixelXDimension SOF Information Compressed Data Padding Width 
A . 640 • • 640 = ' 640 '-' • '640 • .0 .,
B 634 634 634 640 6 (< 1MCV) 
C 620 620 640 640 " ' 20 (> 1MCU) 
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The method Of describing the various image width data with and without pa.dding is given’m Fig. 27. 

It must be noted carefully that the value of SOF is used in some cases to describe the valid image 

width, and in others to describe the image width after padding. 

No 

~ ltiple of 16 ? 

Yes~ 

A, 

Yes 

Padding in 
multiple of 16 

B 

.Padding in 
multiple of 64 
= Padding width 

PixelXDimension = X 
SOF.X = X 

I JPEG Compression I 

I 
l PixelXDimension = X 

I SOF.X = X 
PixelXDimension = X . 

SOF.X = X + 

I 

X: Valid image width 
SOF.X : Holizontal line value in SOF 
PixelXDimension ¯ PixelXDimension tag value 

¯ Fig. 27 Image Data Width Description . 

Table 18 gives examples of information recorded in the direction of image width and padding data 

for each of cases A, B, ~nd�~f Fig.27.     : ; ’ : " " 

’ :l:~ble 18 Typical Widtl~’Direction Information and Padding D~ta 

ValidlmageWidth    PixelXDimension 
A 640. ..’.. 640 
B 634 634 

C 620 620 

SOF Information 

" 640 ’~ .: 
634 
640 

Compressed Data 
’640 ,". ~ 
640 

640 " 

Padding Width 
~oi - .0., 

6 (< 1MCU) 

¯ 20 (> 1MCU) 
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Stipulations on image height 

Image height information consists of the valid image height tag (PixelYDimension), SOF marker • 
information, and JPEG compressed data. Of these three, the recording of a valid image height tag is 

mandatory. 

The image height is padded in the following case._ The padding value is not specified. , 

• When the image height is not an exact multiple of 16 and the JPEG block has unused capacity to be 

filled. 

Insertion of a restart marker does not require padding. The method of recording the various image 

height data with and without padding is given in Fig: 28. The SOF marker always has the same value 

as the effective image height tag. 

X=mukiple of 16 ? 

Yes 

N

V 
B,C 

Padding in 
multiple of 64 ? 

PixelYDimension = Y 
SOF.Y = Y 

V 
JPEG Compression Y. : Valid Image length 

SOF.Y : Vertical line value iri SOF 
PixelYDimension : PixelYDimension value 

Fig. 28 Image Data Height Description 

Table 19 gives examples of information recorded in the direction of image height and padding data 

height, for each of cases A, B, and C of Fig. 28. 

Table 19 Typical Height Direction Information and Padding Data (when Y:Cb:Cr = 4:2:2) 

Valid Image Height Valid Image Height Tag SOF Information Compressed Data Padding Height 
A 480 480 480 480 0 
B 474 474 474 480 • 6 (< 1MCU) 
C 460 460 460 464 4 (< 1MCU) 
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Stipulations on image height ’ . .... ~ , " ..... 

Im.a, ge h,e!ght information consists .of. the valid image height, tag .... (PixelYDimension),. SOF marker 

information, and d-PEG comP.ressed data. Of these three,’thd rdcording of a valid image height tag is 

mandatory¯                    ;            -~,                       ’. 

The image height is padded in the following case.. The padding value is not specified. 

When the image height is not an exact multiple of 16 and the JPEG block has unused capacity to be 

filled. 

’ Insertion of a restart marker does not require padding. Th~ method of r.e~cording the various image 

height data with and without padding is given in Fi9: 28. The SOF marker al~vays has the same value 

as the effective image height tag. 

~ N0". 

Yes A 

Padding in 
multiple of 64 ? 

I 
PixelYDimension = Y 

SOF.Y = Y 

"[ JPEG ,Co’mpressl;i SOF.Y 
PixelYDimension 

¯ Valid Image length 
¯ Vertical line value iri SOF 
¯ PixelYDimension value 

Fig. 28 Image Data Height Description 

Table 19 gives examples of information recorded in the direction of image height and padding data 

height, for each of cases A, B, and C of Fig. 28. 

Table 19 Typical Height Direction Information and Padding Data (when Y:Cb:Cr = 4:2:2) 

Valid Image Height 
A 480 
B 474 

C 460 

Valid Image Height Tag 
480 
474 

460 

SOF Information 
480 
474 

460 

Compressed Data 
480 
480 

464 

Padding Height 
o 

6 ~< 1MCU) 
4 (< 1MCU) 
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B. Image size reproduction procedure in the Exif reader 

It is recommended that the Exif reader (and in particular, dedicated software) follow the procedure 

shown in Fig. 29 for reproducing images. First it expands the image based on the SOF information. 

Next it trims the image on the right and lower edges in accord with information in the valid image 

width tag and height tag, and reproduces the valid image data. If the SOF information and the valid 

image width and height tag information are the same, trimming is unnecessary. 

JPEG Decompression . 
based on SOF.X, SOF.Y 

ixelX/YDimension 
= SOF.X,SOF.Y ? 

Yes 
Trimming with 

PixelX/YDimension 

Fig. 29 Procedure for Image Data Reproduction 

Some off-the-shelf software lacks a function for handling valid. image width and height tags. If the 

valid image width differs from the number of horizontal pixels recorded in the SOF, padding data may 

be displayed. The padding sita values should be chosen with this possibility in mind. 
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B. Image size reproduction procedure in the Exif reader 

It is recommended that the Exif reader (and in particular, dedicated software) follow the procedure. 

shown in Fifl. 29 ~or reproducing images. First it expands the image based on the SOF information. 

Next it trims the image on the right and lower e~lges in accord with information in the va~id image 

width tag and height tag, and reproduces the valid image data. If the SOF information and the valid 

image width and height tag information are the same, trimming is unnecessary.~ 

JPEG Decompression 
based on SOF.X, SOF.Y 

No 

Fig. 29 Procedure for Image Data Reproduction 

Some off-the-shelf software lacks a function for handling valid, image width and height tags. If the 

valid image width differs from the number of horizontal pixels recorded in the SOF, padding data may 

be displayed. The padding d~t~;alu~s should be chosen with this possibility in mind. 
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2.8.2. Stipulations on Thumbnails 

A. Exif writer 

The recording of thumbnail images is an optional specification of the Exif reader. It is therefore 

allowable to have Exif files with and without thumbnails. For details see'section 2.5.5. 

B. Exif reader 

This format is designed so that the primary image will be reproduced intact whether or not thunibnail 

images are recorded in the file. It is assumed that even when ,functions are provided- for viewing 

images on the camera or player, for viewing the process of image transfer from camera to PC, or for 

using thumbnails as an index display in the camera software or other image software, there will still 

be cases where the file is viewed without thumbnails. The creation and displaying of thumbnails can 

therefore be performed or not at the discretion of the user. 

2.8.3. File Name Stipulations 

A. Exif writer 

The file name and characters used for file names are not specified, other than to stipulate the use of 

ASCII alphanumerics. (File names in Japanese or other character sets are not to be used.) File names 

shall be 8 characters or fewer, not including the extension. (Long file names are not to be used.). .The 

file name extensions are ".JPG" for compressed data files and ".TIF" for uncompressed data files. 

2.8.4. Byte Order Stipulations 

A. Exif Reader 

It is recommended that the Exif reader be able to reproduce Exif files recorded in both little endian 

and big endian formats. 

— 85 - 

ADOBE - Exhibit 1008, page 94 

2.8.2. Stipulations on Thumbnails 

A. Exif writer 

The recording of thumbnail images is an optional specification of the Exif reader. It is therefore 

allowable to have Exif files with and without thumbnails. For details see’section 2,5.5. 

B. Exif reader 

This format is designed so that the primary image will be reproduced intact whether or not thumbnail 

images are recorded in the file. It is assumed that even when .functions are. provided for viewing 

images on the camera or player, for viewing the process of image transfer from camera to PC, or for 

using thumbnails as an index display in the camera software or other image software, there will still 

be cases where the file is viewed without thumbnails. The creation and displaying of thumSnails can 

therefore be performed or not at the discretion of the user. 

2.8.3. File Name Stipulations 

A. Exif writer 

The file name and characters used for file names are not sp.eeified, other than to stipulate the use of 

ASCII alphanumerics. (File names in Japanese or other character sets are not to be used.) File names 

shall be 8 characters or fewer, not including the extension. (]-o.ng file names are not to be used.).The 

file name extensions are ".JPG, for compressed data files and ".T!F" fo.r uncompressed data files. 

2.8.4. Byte Order Stipulations 

A. Exif Reader 

It is recommended that the Exif reader be able to reproduce Exif files recorded in both little endian 

and big endian formats.                                ’ ’ 
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3. Exif Audio File Specification 

3.1. Outline of the Exif Audio File Specification 

This chapter gives details of the audio file specification, covering the following items: 

• Format version definition, 

• Specifications relating to audio data, 

• Basic structure of audio data, 

• Chunks, 

• File naming conventions. 

3.2. Format Version 

The version of the format specified here is recorded as 4 bytes (see section 3.6.3). The address bytes 

are recorded as Al, A2, Bl, B2, starting with the lowest number. Al and A2 store the upper part of the 

standard version, with the lower part stored in B1 and B2. When changes are.rnade to the version 

number of this standard, the following rules apply: 

• When the changes are such that data readers can properly recognize conventional information and 

skip the data that was recorded using newly added functions, the lower part of the version (B1, B2) 

is changed, 

• When there is a possibility that a data reader implementing the old standard may operate incorrectly 

due to the new specifications, the upper part of the version (Al, A2) is changed. 

Players should be able to play back files of versions earlier than the supported standard. 

3.3. Definition of Terms 

Terms and notation are used as follows in this standard: 

• Text enclosed in " " is a character string, and " "Z means a character string ending in NULL (00.H), 

• ".H" appended to a numerical value means it is hexadecimal notation. 

• Unless otherwise indicated, other numerical values are given in decimal notation. 
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3.1. Outline of the Exif Audio File Specification 

This chapter gives details of the audio i~ile specification, covering the following items: 

¯ ..Format version definition, 

¯ Specifications relating to audio data, 

¯ Basic structure of audio data, 

¯ Chunks, 

¯ File naming conventions. 

3.2. Format Version 

The version of the format specified here is recorded as 4 bytes (see section 3.6.3). The address bytes 

are recorded as A1, A2, B 1, B2, starting with the lowest number. Ar and A2 ~tore the upperpart of th~ 

standard version, with the lower part stored in B1 and B2. When changes aremade to the versi~)n 

number of this standard, the following rules apply: 

¯ When the changes are such that data readers can properly recognize conventional information and 

skip the data that was recorded using newly added functions, the lower part of the version (B1, B2) 

is changed, 

¯ When there is a possibility that a data reader implementing the old standard may operate in,c.Orrectly 

due to the new specifications, the upper part of the version (A1, A2) is changed. 

Players should be able to play back files of versions earlier than the supported standard. 

3.3. Definition of Terms 

Terms and notation are used as follows in this standard: 

¯ Text enclosed in .... is a character string, and .... Z means a character string ending in NULL (00.H), 

¯ ".H" appended to a numerical value means it is hexadecimal notation. 

¯ Unless otherwise indicated, other numerical values are given in decimal notation. 
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3.4. Specifications Relating to. Audio Data

3.4.1. Sampling Frequency 

The sampling frequency shall be any of 8.000 kHz, 11:025 kHz, 22.050 kHz or 44.100 kHz. Only 8.000 

kHz shall be used for µ—LAW PCM in accord with ITU-T G.711. 

3.4.2. Bit Size 

The bit size shall be 8 bits or 16 bits. Only 8 bits shall be used for µ-LAW PCM in accord with ITU-T 

G.711; and only 4 bits shall be used for IMA-ADPCM in accord with the IMA (Interactive Multimedia 

Association) specification. 

3.4.3. Channels 

The number of channels is either monaural or stereo (2 ch). 

3.4.4. Compression Schemes 

The following three compressions schemes are specified here: 

• Uncompressed audio data: PCM , 

• Uncompressed audio data: µ-Law PCM (conforming to ITU-T G.711") , 

• Compressed data: IMA-ADPCM v' 
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3.4, Specifications Relating :to. Audio Data. 

3.4.1. Sampling Frequency . ,- 

The sampling frequency shall be any of 8.000 kHz, 11.025 kI~Iz, 22.050’kHz or 44.100 kHz. Only 8.000 

kHz shall be used for ~-LAW PCM in accord with ITU-T G.711. 

3.4.2. Bit Size      ’ 

The bit size shall be 8 bits or 16 bits. Only 8 bits shall be used for ~-LAW.PCM in accord w, ith ITU.T 

G.711; and only 4 bits shall be used for IMA-ADPCM in accord with the IMA (Interactive Multimedia 

Association) specification. 

3.4.3. Channels 

The number of channels is either monaural or stereo (2 ch). 

3.4.4. Compression Schemes 

The following three compressions schemes are specified here: 

¯ Uncompressed audio data: PCM, 

¯ Uncompressed audio data: p.-Law PCM(conforming to ITU-T G.711 ~), 

¯ Compressed data: IMA-ADPCMv"~. 
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3.5. Basic Structure of Audio Data.

Exif audio files are based on the RIFF WAVE Form Audio File format adopted as a Windows' 

standard audio file format, with the addition of various DSC attribute information as needed. Exif 

audio files are data-compatible with WAVE Form Audio files and can be played .on accessories 

supplied with Windows"'. 

Of the general attribute information required by DSC applications, the common attributes are 

recorded on an INFO list, and the Exif-specific attributes are recorded in Exif chunks. The Exif 

chunks are provided to enable the addition of information as necessary, taking advantage of chunk 

extensibility. The method of recording data in the Exif-specific chunks is patterned after that for the 

INFO list. 
r • 

3.5.1. Basic Structure of WAVE Form Audio Files 

The WAVE Form Audio File format is based on the RIFF (Resource Interchange File Format) tagged 

file structure. 

A RIFF file consists of basic data blocks called chunks. 

(1) Chunk 

Using C language syntax, a chunk can be defined as a structure, like that in Equation 1. .The chunk 

structure can also be expressed in graphical form as in Fig. 30. 

typedef struct { 

Unsigned long cklD; // 4-character code 

unsigned long ckSize; // Size of member <ckData> 

unsigned char ckData[ckSize]; // The data in the chunk 

} CK; - - - [Equation 1] 

Address Offset Meaning 
(Hex) 

+00 

+04 

+08 

cklD (4 Bytes) 

ckSize (4 Bytes) 

ckData[ckSize] 

Fig. 30 Chunk Structure 
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Exif audio files are based on the RIFF WAVE .Form Audio File format ~ adopted as a WindowsTM 

standard audio f"ile format, with the addition of various DSC attr.ibute inform,.ation as .needed..Exif 

audio files are data-compatible with WAVE Form Audio files and can be .pla, yed .on acce..ssories 
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Of the general attribute information required by DSC applications, the common attributes are 

.recorded onan tNFO list, and the Exif-specific attributes are recorded in Exif chunks. The Exif 

chunks are provided to enable the addition of information as necessary, taking advantage of chunk 
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3.5.1. Basic Structure of WAVE Form Audio Files 

The WAVE Form Audio File format is based on the RIFF (Resource Interchange File Format) tagged 

file structure.                                           " 

A RIFFfile consists of basic data blocks called chunks. 

(1) Chunk 

Using C.language syntax, a chunk can be def"med as a structure, like that in Equation 1.,:The chunk 

structure can also be expressed in graphical form as in Fig. 30. 

typedef struct { 

Unsigned long cklD; //4-character code 

unsigned long ckSize; fl Size of member <ckData> 

unsigned char ckData[ckSize]; //The data in the chunk 

} CK; - - - [Equation 1] 

Address Offset 
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+04 

+08 

Meaning 

cklD (4 Bytes) 

ckSize (4 Bytes) 

ckData[ckSize] 

Fig. 30 Chunk Structure 
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Explanation 

• ckID (chunk ID, a 4-character code) consists of from one to four ASCII alphanumerics, left-

justified and filled with blank characters if less than four characters in length. Blanks cannot 

be inserted between characters. This four-character code identifies the contents of the chunk 

data, described later. Software processing the chunk is allowed to skip a chunk with an 

unknown chunk ID. 

• ckSize (chunk Size) is a 32-bit unsigned integer giving the size (bytes) of the ckData[ckSize] 

(chunk Data). This' size does not include padding bytes following the cklD, ckSize itself and 

ckData. The byte order is little endian (LSB first, MSB last). In the case of RIFF files, values of 

more than one byte are all written in little endian order. If two or more chunks follow in 

sequence, the value of chSize must be read properly in order to know the start address (cklD) of 

the next chunk. 

• ckData[ckSize] (chunk Data) is the actual data included in that chunk, and may be recorded as 

binary data of either fixed length or variable length. The start of ckData is aligned with the 

RIFF file start position in word (16-bit) units. If the data size is an odd number of bytes, a 

padding byte with the value '0' is appended after the ckData. This padding byte is not included 

in the ckSize (chunk Size). 

• ckData[ckSize] (chunk Data) can itself have a particular structure rather than being a simple 

byte array. That is, ckData itself can include a chunk (sub-chunk). In other words, chunks can 

be arranged hierarchically. Only certain chunks are allowed to contain sub-chunks. These are 

the RIFFchunk and LISTchunk described later below. Generally two or more sub-chunks may 

be contained in these chunks. All other chunks store only one binary data element in the 

ckData. 
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Explanation 

¯ ckI1) (chunk ID, a 4-character code) consists of from one to four ASCII alphanumerics, leh- 

justified and filled with blank characters if less than four characters in length. BlanKs cannot 

be inser.ted between characters. This four-character code identifies the contents of the chunk 

data, described later. Software processmg the chunk is allowed to skip a chunk with an 

unknown chunk ID. 

ckSizo (chunk Size) is a 32-bit unsigned integer giving the size (bytes) of the ckData[ckSize] 

(chunk Data). This size does not include padding bytes following the ckID, ckSize itself and 

ckl)ata. The byte order is httle endian (LSB first, MSB last). In the case of RIFFffles, values of 

more thai one byte are all written in little endian order. If two or more chunks follow in 

sequence, the value of chSize must be read properly in order to know the start address (ckID) of 

the next chunk.                  ’ " 

ckData[ckSize] (chunk Data) is the actual data included in that chunk, and may be recorded as 

binary data of either fixed length or variable length. The start of ckData is aligned with the 

RIFFfile start position in word (16-bit) units, if the data size is an odd number 0f bytes, a 

padding byte with the value ’0’ is appended after the ckData. This padding byte is not included 

in the ckSlze (chunk Size). 

ckl)ata[ckSize] (chunk Data) can itself have a particular structure rather than being a simple 

byte array. That is, ckl)ata itself can include a chunk (sub-chunk). In other words, chunks can 

be arranged hierarchically. Only certain chunks are allowed to ~ontain sub-chunks. These are 

the RIFFchunk and LISTchunk described later below. Generally two or more sub-chunks may 

be contained in these chunks. All other chunks store only one binary data element in the 

ckData. 
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(2) RIFF Form 

A "R/FFform" is a chunk with "RIFF' as its chunkID,(ckID); it is also used to meana file format with 

the, RIFF.  structure (RIFFfile). 

A "RIFF chunk" ckData (chunk data) consists of a 4-character • code at the beginning called the 

formType (form type), followed by a sub-chunk. 

A RIFFchunk is at the top of the chunk hierarchy. A RIFFform must have this chunk, but can have 

only one. All other chunks are sub-chunks of the RIFFchunk. 

A form type is generally a code identifying the data contents, among other things. It is also possible to 

tell from this code what kind of sub-chunk a chunk contains. A form type must be registered. A 

registered form type is written in all upper-case letters. 

Along with a form type, a chunk ID (cklD) must also be registered. A chunk ID in all upper-case 

letters indicates a general-purpose chunk that can be used with various form types. A chunk ID used 

with a specific form type is written in all lower-case letters. 

An illustration of the RIFFchunk is given in Fig. 31. 

Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+08 

+0C 

Code 

(Hex) 

Meaning 

52 

49 "RIFF" 
46 (cklD) 

46

ckSize 
(4 Bytes) 

formType 
(4 Bytes) 

Subchunk 1 

Subchunk 2 

• 

Fig. 31 RIFF Chunk Structure 

RIFF chunk 
ckData [ckSize] 
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(2) RIFF Form 

A "RIFFform" is a chunk with "RIF1~ as its chunk ID (ckID); it is also used to mean a iVfle format with 

the RIFF structure ( RIFF fil. e ). . 

A "RIFF chunk" ckData (chunk data) c0nsists.of a 4-charactercode at the beginning called the 

£orml)/pe (form type), followed by a sub-chunk. ~’ .~ 

A RIFFchunk is at the top of the chunk hierarchy. A RIFFform must have~his chunk, but can have 
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A form type is generally a code identifying the dat~ contents, among other things. It i~ also ~ossible to 
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Along with a form type, a chunk ID (ckID) must also be registered. A chunk ID in all upper-case 

letters indicates a general-purpose chunk that can be used with various form types. A chunk ID used 

with a specific form type is written in all lower-case letters. 

An illustration of the RIFFchunk is given in Fig. 31. 
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+02 46 

+03. 46 

+04 

+08 
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Meaning 

"RIFF" 
(cklD) 

. ckSize 
(4 B~e~). 

formType 

(4 B~es) 

Subchunkl 

Subchunk 2 

: 

: 

: 

RIFF chunk 
ckData [ckSize] 

Fig. 31 RIFF Chunk Structure 
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Note: 

Representative form types are given in Table 20. These .are written in all upper-case letters because 

they are registered form types. 

Table 20 Representative Form Types 

Form Type • . Name 

PAL Palette file form 
RDIB RIFF DIB (Device Independent Bitmap) form 
RMID, RIFF MIDI form
RMMP RIFF multimedia movie form 
WAVE WAVE Form Audio File format 
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Note: " ., :-.: .. 

Representative form types aregivenin T~ble 20. These.are written in all upper-case letters because 

they are registered form types.                                                   "    . . 

Table 20 Representative Form Types 

Form Type 

PAL 
RDIB 
RMID; 
RMMP 
WAVE 

. Name 

Palette file form 

RIFF DIB (Device Indep’endent Bitmap) form 
RIFF MIDI form 
RIFF multimedia movie form 
WAVE Form Audio File format 
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(3) WAVE Form Audio File Format 

The WAVE Form is one kind of RIFF form. It, is a file. for handling digitalized sound data. The form 

type is WAVE, in upper-case letters. 

The file extension for a WAVEForm Audio File is ".WAV". 

The data structure of the WAVE Form Audio.File format is shown in Fig. 32. 

As is evident from Fig. 32; the chunk data (ckData [ckSize]) of a RIFF chunk genetally consists of 

the form Type ("WAVE'), fmt-ck (format chunk), fact-ck (fact chunk), and data-ck.(dka chunk). fmt-ck 

and data-ck are mandatory chunks, but, fact-ck may be mandatory or not, depending on the format 

type (audio coding format) of the WAVE Form. 

In addition to these, optional sub-chunks may be recorded and can store various attribute information. 

These optional sub-chunks are not shown in Fig. 32. 

Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+08 

+09 

+0A 

+0B 
+0C 

Code 

(Hex) 

Meaning 

52 

49 "RIFF" 
46 (cklD) 

46 
ckSize 

(4 Bytes) 
57 

41 'WAVE" 
56 (formType) 

45 

fmt-ck 

fact-ck 

data-ck 

Meaning 

"fmt" 

ckSize(4 Bytes) 
ckData[ckSize] 

"fact" 

ckSize(4 Bytes) 

ckData [ckSize] 

"data" 

ckSize(4 Bytes) 

ckData [ckSize] 

Fig. 32 Data Structure of the WAVE Form Audio File Format 

ckData 
[ckSize] of 

RIFF 
chunk 
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(3) WAVE Form Audio File Format ¯ ¯ ¯ 

The WAVEFor.m is one kind of RIFFform. It.is a filelfor handling digitalized sound data. The form 

type is WAVE, in upper-case letters. 

The file extension for a WAVEForm Audio File is ".WAV". 

The data structure of the WAVEForm/~udio:File format is shown in Fig. 32. 

As is evident from Fig. 32, the chunk data (cldgata [ckSize]) of a RIFFchunk gene~allycofisists of 

.the formIj,pe C WAVE’), £mt-cl~ (format. chunk), £act-ck (fact chunk), ~nd data-ck.(di~ta chunk). £mt-ck 

and data-ck are mandatory chunks, bu.t. t’act-ck, may be mandatory or not, depen~ling On the format 

type (audio coding format) of the WAVEForm. 

In addition to these, optional sub-chunks may be recorded and can store various attribute information. 

These optional sub-chunks are not shown in Fig. 32. 

Address Offset Code 

(Hex) (Hex) 

+00 52 

+01 49 

+02 46 

+03 46 

+04 

+08 

+09 

+0A 

+0B 

+0C 

57 

41 

56 

45 

Meaning Meaning 

"RIFF" 

(cklD) 

ckSize 

(4 B:es) 

’WAVE" 
(formType) 

fmt-ck 

fact-ck 

¯ data-ck 

"fmt" 

ckSize(4 Bytes) 

ckData[ckSize] 

"fact" 

ckSize(4 Bytes) 

ckData [ckSize] 

"data" 

ckSize(4 Bytes) 

ckData [ckSize] 

Fig. 32 Data Structure of the WAVE Form Audio File Format 

ckData 
[ckSize] of 

RIFF 
chunk 
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<fmt-ck> 

fmt-ck (format chunk) contains format information designating the format of audio data included in 

the data-ck (data chunk) described later below. The cklD (chunk ID) of fmt-ck is "fmt." 

"fmt " is 3 characters long, so a blank character. (20.H) goes at the end: 

fmt-ck is mandatory and must always be recorded before data-ck.' 

Since fmt-ck has the chunk structure, ckSize and ckData[ckSize] are included as its members; but the 

contents of the ckData depend on the format type (audio coding format). This ckData consists of the 

structure given in Equation 2, and the byte array given in Equation 3. 

struct( 

unsigned int wFormatTag; // Format type .• 

unsigned int nChannels; /I Number of channels 

unsigned long nSamplesPerSec; // Sampling rate 

unsignrd long .nAvgBytesPerSec; I/ Average bytes per second 

unsigned int nBlockAlign; // Block alignment. 

unsigned int wBitsPerSample; // Bits per sample 

unsigned int cbSize; // Additional bytes 

} WAVEFORMATEX; - 2] 

unsigned char extByte[cbSize]; • • // Additional byte array- - --[Equation 3] 
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<fmt-ck> 

£mt-ck (format chunk) contains format information designating the ,format of audio data included in 

the dats-cl~ (data chdnk) described later below. The cklD (chunk ID) of £mt-dk is "fmt." " 

"fret" is 3 characters long, so a blank character. (20.H)goes at the end. . 

£mt-ck is mandatory and must always be recorded before dat~-ck.~ 

Since £mt-ck has the chunk structure, ckSize and cl<Data[ckSize] are included as its members; but the 

contents of the ckData depend on the format type (audio coding format): .This ckDataconsists of the 

structure given in Equation 2, and the byte array given in Equation 3. 

s!ruct{ 

unsigned int ¯ wFormatTag; 

unsigned int 

unsigned long 

unsignrd long 

.unsigned int 

nChannels; 

n,Samp]esPerSec; 

~AvgBytesPerS~c; 

.nBIockAlign; 

unsigned int 

unsigned int 

} WAVEFORMATEX; 

unsigned char extByte[cbSize]; 

wBitsPerSample; 

’ cbSize; 

II Format type. 

II Number of channels 

//Sampling rate 

II Average bytes per second 

//Block alignment 

II Bits per sample 

//Additional bytes 

¯//Additional byte array~ 

---[Equation 2] 

---[Equation 3] 
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The meaning of each member of the format information is given in Table 21. 

Table 21 Format Information Members 

Member ' ,- ' Description' - - " 
wFormatTag • An unsigned 16-bit integer indicating the format type (audio coding format) of the 

WAVE Form. Typical format types are given below. .. 

PCM (Pulse Code Modulation) format: 0001.H 
µ-Law format (ITU-T G.711): opo7.H
IMA-ADPCM (DVI-ADPCM) format: 0011.H 

nChannels An unsigned 16-bit, integer indicating the number of channels. Monaural is 1 and 
stereo is 2. 

nSamplesPerSec An unsigned 32-bit integer indicating the sampling rate (samples per second). Audio 
is played in each channel at this rate. 
In PCM format the common values of this member are 8.0kHz, 11.025kHz, 22.05kHz, 
and 44.1kHz. 

nAvgBytesPerSec An unsigned 32-bit integer indicating the average bytes per second, a value 
transferred to the data in data-ck. • , 
In PCM format, nAvgBytesPerSec is equivalent to the equation below. 

nChannels * wBitsPerSample/8 
nBlockAlign An unsigned 16-bit integer indicating the (byte unit) block alignment in data-ck. In 

PCM format, nBlockAlign is equivalent to the equation below. , , 

nChannels *wBitsPerSample/8 - • 
wBitsPerSample An unsigned 16-bit integer indicating the bits per sample of each channel. 

In PCM format, this value is 8 or 16. 
In the case of compressed sound data, when this value cannot be defined it becomes 
'0'. 

cbSize 

- 

An unsigned 16-bit integer indicating the size (in bytes) of the additional format 
information extByte[cbSize] appended after the WAVEFORMATEX structure. This 
information is used to store attributes added in non-PCM formats. If additional 
information is not needed, it becomes '0'. 
In PCM format, this member is not needed (the cbSize field itself is not necessary). 

extByte[cbSize] A byte array representing the additional format information appended after the 
WAVEFORMATEX structure. 
The meaning of this information depends on the format type. If the value of cbSize is 
0, this field does not exist. 
In PCM format, both the cbSize field and extByteicbSizej field are unnecessary. 
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The meaning of each member of the format information is given in Table 21. 

~ .. ,, Table 21 Format Information-Members 

Member 
wFormatTag. 

nChannels 

nSamplesPerSec 

nAvgBytesPerSec 

nBIockAlign 

wBitsPerSample 

cbSize 

extByte[cbSize] 

An unsigned 16-bit integer indicating the format type (audio coding format) of the 
WAVE Form. Typical format types are given below.                     .. 

PCM (Pulse Code Modulation) format: 0001.H 
p.-Law f.ormat (ITU-T G.711): 0007.H . 

IMA-ADPCM (DVI-ADPCM)format: 0(~11.H " 

An unsigned 16-.bit, integer indicating the number 0f chann.els..Monau.ral is 1 and 
stereo is 2. 
An unsig .ned 32-bit integer indicating the sampling rate (samples per second). Audio 
is played in each channel at this rate. 
In PCM format the common values ofthis member are 8.0kHz, 11.025kHz, 22.05kHz, 
and 44. lkHz. 
An unsigned 32-bit integer indicating the average bytes per second, a value 
transferred to the data in data-ck.               ¯ ¯            .. 
In PCM format, nAvgBytesPerSec is equivaler~t i~ the equation’beiow. 

nChannels * wBitsPerSample/8 
An unsigned 16-bit integer indicating the (byte unit) block alignment in data-ck. In 
PCM format, nBIockAlign is equivalent to the equation below. , 

nChannels * wBitsPerSamplel8 
An unsigned 16-bit integer indicating the bits per sample of each channel. 
In PCM format, this value is 8 or 16. 
In the case of compressed sound data, when this value cannot be defined it becomes 
’0’. 
An unsigned 16-bit integer indicating the size (in bytes) of the additional format 
information extByte[cbSize] appended after the WAVEFORMATEX structure. This 
information is used to store attributes added in non-PCM formats. If additional 
information is not needed, it becomes ’0’. 
In PCM format, this member is not needed (the cbSize field itself is not necessary). 
A byte array representing the additional format information appended after the 
WAVEFORMATEX structure. 
The meaning of this information depends on the format type. If the value of cbSize is 
0, this field does not exist. 
In PCM format, both the cbSize field and extByte[cbSize] field are unnecessary. 
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The fmt-ck structure can be illustrated as in Fig. 33. 

Address Offset 
(Hex) 

+00 
+01 
+02 
+03 
+04 

+08 

+0A 

+0C 

+10 

+14 

+16 

+18 

+1A 

Code 
(Hex) 

Meaning 

66 
6D "fmt" 
74 (cklD) 

20 
ckSize 

• (4 Bytes) 
wformatTag 
(2 Bytes) 

. nChannels_ 
(2 Bytes) 

• nSamplesPerSec 
(4 Bytes) 

nAvgBytesPerSec 
(4 Bytes) 

nBlockAlign 
(2 Bytes) 

wBitsPerSample 
(2 Bytes): 

cbsize 
(2 Bytes) 

• • extByte[cbSize] 

WAVEFORMATEX 
Structure 
(18 Bytes) 

Additional Byte
Arrays 

Fig. 33 fmt-ck Structure 

ckData[ckSize] 
of fmt-ck 

• 
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The .fmt-ck structure can be illustrated as in Fig. 33. 

Address Offset 

(Hex) 

+00 
+01¯ 

+02 

+03 

+04 

+08 

+0A 

+0C. 

+10 

~+14 

+16 

+18 

+IA 

Code 

(Hex) 

66 

6D 

74 

20 

Meaning 

"fmt" 
(cklO) 

ckSize 

(~4 Bytes) 
wformatTag 

(2 Bytes) 
nChannels 

(2 Bytes) 
nSamplesPerSec 

(4 Bytes) 
nAvgBytesPerSec 

(~4 Bytes) 
nBIockAlign 

(2 Bytes) 
wBitsPerSample 

(2 Bytes): 
cbsize 

(2 Bytes) 

extByte[cbSize] 

WAVEFORMATEX 
°. Structure 

(18 Bytes) 

Additional Byt 

Arrays 

Fig. 33 fmt-ck Structure 

ckData[ckSize] 
of fmt-ck ¯ 
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<fact-ck> 

fact-ck (fact chunk) is used to store file-dependent information relating to the WAVE file contents. The 

cklD (chunk ID) of fact-ck is "fact". 

It is assumed that fact-ck will be extended in the future to store information needed by WAVEfiles at 

that time, but currently only one information member is defined. 

The information that can be stored in fact-ck at the present time is defined in, [Equation 4]. 

unsigned long- dwSampleLength; // Sample length - - - [Equation 4] 

Table 22 fact-ck Member'

Member Description 

dwSampleLength 

An unsigned 32-bit integer indicating the number of audio data samples (sample 
length). 
When this information is combined' with nSamplePerSec in fmt-ck, the data length 
can be expressed in seconds (recording time). 

Since the only information defined presently is dwSampleLength, the value of ckSize (chunk Size) for 

fact-ck is '00000004.ff; but ckSize may change in the future as information is added (in which case it 

will be larger than '00000004.H'). Programs must be able to skip over fields they cannot interpret and 

go on to process the next chunk. For this reason the capability of correctly reading the value of ckSize 

is a necessary requirement. 

The structure of fact-ck is illustrated in Fig. 34. The value of ckSize is fixed at '00000004.H' (this 

value is used in Write processing). 

Address Offset Code Meaning 

(Hex) (Hex) 
+00 66 
+01 61 "fact" 
+02 63 (ckID) 

+03 74 
+04 04 
+05 00 00000004.H 
+06 00 (ckSize) 
+07 

+08 
00 

dwSampleLength 
(4 Bytes) ckData[ckSize] 

Fig. 34 fact-ck Structure 
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<fact-ck> ., ..... ~ ..... . ¯ ¯ ~ 

_fact-ck (fact chunk) is used to store file-dependent information relating to the WAVEfile contents. The 

cklD (chunk ID) of fac~-ck is "fact".                                     :     " 

It is assumed that fact-ck will be extended in the future to store mformatlon needed by WAVEfiles at 

that time, but currently only one information member is defined. 

The information that can be stored in fact-ck at the present time is dei~med in [Equation 4]. 

unsigned.long- dwSampleLength;              II Sample length - - - [Equation 4] 

Table 22 fact-ck Member’ 

Member : Description 

An unsigned 32-bit integer i.ndicating the number of audio data samples (sample 
length).                        " 

dwSampleLength When this information" is combinedwi~h nSamplePe~Sec in fmt-ck, the data length 
¯ ’ can be expressed in seconds (recording time). 

Since the 0nly information defined presently is dwSampleLength, the value of ckSize (chunk Size) for 

fact-ck is ’00000004.H’; but ckSize may change in the future¯ as information isadded (in which case it 

will be larger than ’00000004.H’). Programs must be .able to skip over fields they cannot interpret and 

go on to process the next chunk. For this reason the ~apability of correctly reading the Value of ckSlze 

is a necessary requirement. 

The structure of fact-ck is illustrated in Fig. 34. The value of ckSize is fixed at ’00000004.H’ (this 

value is used in Write processing). 

Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+05 

+06 

+07 

+08 

Code 

(Hex), 

66 

61 

63 

74 

04 

00 

00 

00 

Meaning 

"fac~’ 
(cklD) 

00000004.H 
(ckSize) 

dwSampleLength 
(4 Bytes) ~ ckData[ckSize] 

Fig. 34 fact-ck Structure 
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<data-ck> 

data-ck (data chunk) is a chunk for. storing audio data. Its cklD (chunk ID) is "data". 

The ckData (chunk Data) of data-ck consists of the audio data only. In some cases the chunk is filled 

out with padding bytes. 

The audio data is coded based on the format type. The information in fmt-ck is used when the audio 

data is played back. 

The ckSize (chunk Size) of data-ck is the size of the coded audio data only. The structure of data-ck is 

illustrated in Fig. 35. 

Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+08 

Code 

(Hex) 

Meaning 

64 

"data" 
(cklD) 

61 

74 

61 

ckSize 
(4 Bytes) 

ckData[ckSizej 

Size of audio data 

Coded audio data 

Fig. 35 data-ck Structure 
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<data-ck> .... 

data-ck (data chunk) is a chunk for. storing audio data. Its cklD (chunk ID) is ’-’data". 

The c~ata (chunk Data) of d~ta-ckconsists of the audio data only. in some cases the chunk is f~flled 

out with padding bytes. 

The audio data is coded based On the format type..The reformation in £mt-ctz i~ used when the audib 

data is played back.                                                            ¯ 

The ckSize (chunk Size) of dsts-ck is the size of the coded audio data only. The structure of data-ck is 

illustrated m Fig. 35.                                 ’ ’:                      " 

Address Offset Code 

(Hex) (Hex) 

+00 64 

+01 61 

+02 74 

+03 61 

+04 

+08 

Meaning 

"data" 

(cklD) 

ckSize 
(4 Bytes) 

,_ S.iz~ Of audio data 

ckData[ckSize] 

Fig. 35 data-ck Structure 

,- Coded audio da~a 
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3.5.2. Basic Structure of PCM Audio Data 

PCM audio data has linear quantization (A/D conversion) 'characteristics; and is -not encoded for 

compression. It therefore does not need to be decompressed for playback, but can simply, be played by 

reading it directly. 

The basic structure of audio data when the format type is PCM (Pulse .Code. Modulation) format is 

shown in Fig. 36. 

Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+08 

+09 

+0A 

+0B 

+0C 

+24 

Code 

(Hex) 

Meaning 

52 

"RIFF" 
(cklD) 

. 

49 

46 

46 

ckSize 
(4 Bytes) 

57 

41 'WAVE" 
56 ' (formType) • 

45 

fmt-ck 
(24 Bytes) 

data-ck 

PCM format information 
(size is 24 bytes fixed) ... 

PCM format audio data 

Fig. 36 Basic Structure of PCM Format 
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3.5.2. Basic Structure of PCM Audio Data 

PCM audio data has’ line,it, quantizatibn (A/D conversion) ,characteristics;- and is~ not .hncoded for 

compression. It therefore does not need to be decompressed for playback, but can simply, be played by 

reading it directly. ¯                                                    .... :. .. . ~ 

The basic structure of audio .da, ta.when the format type is PCM (Pulse ¯Code.Modulation). format is 

shown in Fig. 36. 

Address Offs~ Code 

(Hex) (He~ 

+00 52 

+01 49 

+02 46 

+03 46 

+04 

+O8 

+09 

+0A 

+0B 

+0C 

+24 

57 

41 

56 

45 

Meaning 

"RIFF" 
(cklD) 

ckSize 
(4 Bytes) 

’WAVE" 
’ (formType) 

fmt-ck 
(24 Bytes) 

data-ck 

PCM format information 
(size is 24 bytes fixed) .._ 

PCM format audio data 

Fig. 36 Basic Structure of PCM Format 
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The specific values stored in fmt-ck in the case of PCM format are as shown in Table 23. 

Table 23 PCM Format fmt-ck Infoimation 

PCM (Pulse Code Modulation) Format 

Members 
_ 

Code 

ckSize (fmt-ck) 00000010.H (16 Bytes, since cbSize is unnecessary) , 

wFormatTag . 0001.H (PCM format) • , 

nChannels 
The values of each mode are as follows. 

0001.H (monaural) or 0002.H (stereo) 
. 

nSamplesPerSec 

. 
The values of each mode are as follows. 

00001F40.H (8.0 kHz)  , 
00002B11.H (11.025 kHz) 
00005622.H (22.05 kHz) 
0000AC44.H (44.10 kHz) 

- • 

nAvgBytesPerSec 

The values of each mode are as follows. 
00001F40.H (8.0 kHz, 8-bit monaural) 
00003E80.H (8.0 kHz, 8-bit stereo) 
00003E80.H (8.0 kHz, 16-bit monaural) 
00007D00.H (8.0 kHz, 16-bit stereo) 
00002B11:H (11.025 kHz, 8-bit monaural) • 
00005622.H (11.025 kHz, 8-bit stereo) 
00005622.H (11.025 kHz, 16-bit monaural) 
0000AC44.H (11.025 kHz, 16-bit stereo)
00005622.H (22.05 kHz, 8-bit monaural) 
0000AC44.H (22.05 kHz, 8-bit stereo)
0000AC44.H (22.05 kHz, 16-bit monaural)
00015888.H (22.05 kHz, 16-bit stereo) 
0000AC44.H (44.10 kHz, 8-bit monaural) . 
00015888.H (44.10 kHz, 8-bit stereo) 
00015888.H (44.10 kHz, 16-bit monaural) 
0002B110.H (44.10 kHz, 16-bit stereo) 

Definition: nSamplesPerSec "'nBlock,iNlign 

. 

r. 

-

- 

• 

. 

nBlockAlign

,

. . 
. . 

The values of each mode are as follows. , 
0001.H (8-bit monaural) - 
0002.H(8-bit stereo) 
0002.H (16-bit monaural) 
0004.H (16-bit stereo)

Definition: nChannels " wBitsPerSample/a '; 

. 

. 

wBitsPerSample 
The values of each mode are as follows. ' 

0008.H (8bit) or 0010.H (16bit) , ,-, 

cbSize Not used ' 
extByte[cbSize] Not used
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Th~ specific Valaes stored:in £mt:Ck in the cas~ Of PCM format are ag shown in Table 23. 

Table 23 PCM Format frnt-ck Info’rmation            ’ ’ 

PCM (Pulse Code Modulation). Format 
-II 

Members 

ckSize (frnt-ck) 

wFormatTag 

Code 

00000010.H (16 Bytes, since cbSize is unnecessary) 

0001.H (PCM format) 

The values of each mode are as follows. 
nChannels 

0001.H (monaural) or 0002.H (stereo) 

nSamplesPerSec 

nAvgBytesPerSec 

nBIockAlign 

The values of each m~de are as follows. 
00001F40.H (8.0 kHz) 
00002B11.H (11.025 kHz) 
00005622.H (22.05 kHz) 
0000AC44. H (44.10 kHz) 

The values of each mode are as follows. 
00001F40.H (8.0 kHz, 8-bit monaural) 
00003E80.H (8.0 kHz, 8-bit stereo) 
00003E80.H (8.0 kHz, 16-bit monaural) 
00007D00.H (8.0 kHz, 16-bit stereo) 
00002B11:H (11.025 kHz, 8-bit monaural) 

.00005622.H (11.025 kHz, 8-bit stereo) 
00005622.H (11.025 kHz, 16-bit monaural) 
0000AC44.H (11.025 kHz, 16-bit stereo) 
00005622.H (22.05 kHz, 8-bit monaural) 
0000AC44.H (22.05 kHz, 8-bR stereo) 
0000AC44.H (22.05 kHz, 16-bit monaural) 
00015888. H (22..05 kHz, 16-bit stereo) 
0000AC44.H (44.10 kHz, 8-bit monaural) 
00015888.H (44.10 kHz, 8-bit stereo) 
00015888.H (44.10 kHz, 16-bit monaural) 
0002B110.H (44.10 kHz, 16-bit stereo) 

Definition: nSamplesPerSec* nBIockAlign 

The values o(each mode are asfollows. 
0001.H (8-bit monaural) -. ¯ 
0002. H(8-bit stereo) 
0002.H (16-bit monaural) 
0004.H (16-bit stereo) 

D,efinition: nChannels, wBitsPerSampl:elS . . .: . . .. 

The values of each mode are as follows.,           ., 
wBitsPerSample 

0008.H (8bit) or 0010.H (16bit) ",. ....... . . , 

cbSize Not used 

extByte[cbSize] Not used 
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In the case of PCM format audio data; the data format of each sample is 8-bit or 16-bit integer. These 

sample data formats and their values are given in Table 24. 

Table 24 Sample Data Formats and Values 

Sample Size - Data Format Minimum • Intermediate Maximum 

8-bit PCM 
Unsigned 

Integer 0 (00.H) 128 (80.H) 255 (FF.H) 

16-bit PCM Signed Integer -32768 (8000.H) 0 (0000.H) 32767 (7FFF.H) 

The PCM format audio data contained in data-ck is packed as shown in Fig. 37. Here the left-hand 

byte stores the lower address and the right-hand byte holds the upper address. 

8-bit monaural PCM 

Sample 0 Sample 1 Sample 2 Sample 3 

Channel 0 Channel 0 Channel 0 Channel 0 

Byte 0 

8-bit stereo PCM 

Sample 0 

Byte 1 - Byte 2 

Sample 1 

Byte 3 

Channel 0 Channel 1 Channel 0 Channel 1 
(left) (right) (left)  (right) 

Byte 0 Byte 1 

16-bit monaural PCM 

Sample 0 

Byte 2 

Sample 1 

Byte 3 

Channel 0 - Channel 0 Channel 0 Channel 0 
Lower Byte Upper Byte Lower Byte Upper Byte 

Byte 0 

16-bit stereo PCM 

Byte 1 

Sample 0 

Byte 2 Byte 3 

Channel 0 . Channel 0 Channel 1 Channel.1 
(left) (left) (right) - , (right) . 

Lower Byte Upper Byte Lower.Byte. Upper Byte_ 

Byte 0 Byte 1 Byte 2 

-Fig. 37 Packing of PCM Audio Data 

Byte 3 
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In the case of PCM format audio data,: the data format of each sample is 8-bit or 16-bit integer. These 

sample data formats and their values are given in Table 24. 

Sample Size 

8-bit PCM 

16-bit PCM 

Table 24 

- Data Format 

Unsigned 

Integer 
Signed Integer 

Sample Data Formats and Values 

Minimum ¯ Intermediate 

0 (00.H) ¯ 128 (S0.H) 

-32768 (8000.H) 0 (0000.H) 

Maximum 

255 (FF. H) 

32767 (7FFF.H) 

The PCM format audio data contained in data-ck is packed .as shown in Fig. 37. Here the left-hand 

byte stores the lower address and the right-hand byte holds the upper address. 

8-bit monaural PCM 

Sample 0 Sample 1 Sample 2 Sara’pie 3 

Channel 0 Channel 0 Channel 0 " Channel 0 

Byte 0 Byte 1 - Byte 2 Byte 3 

8-bit stereo PCM 

Samile 

Channel 0 

(left) 

Byte 0 

16-bit monaural PCM 

SamIle Channel 0 
Lower ,Byte 

Byte 0 

16-bit stereo PCM 

Channel 0 
(left) 

Lower Byte 

Byte 0 

0 

Channel 1 
(right) 

Byte 1 

Sam I~ 1 

Channel 0 

(left)    .     . 

Byte 2 

Channel 1 
(right) 

- Byte 3 

Channel 0 
Upper Byte 

Byte 1 

" ¯ -. Sam|tel’ 

Channel 0 | Channel 0 
Lower Byte 

/ 
Upper Byte 

/ 

Byte 2 Byte 3 

Sam~)le0 ~ ¯ ¯ 

Channel 0 / Channel 1 .Channel.1 
(]e~) 

/ 
(right) .:     - ,, (right) . 

Upper Byte 
| 

Lower,Byte. Upper Byte., 

Byte 1 Byte 2 Byte 3 

-Fig. 37 Packing of.PCM Audio.Data 
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3.5.3. Basic Structure of 'µ-Law Audio Data 

Each of the audio data samples of µ-Law audio data has nonlinear (logarithmic) quantization 

characteristics. For this reason 16 bits of data can be represented in an 8-bit size. In playback, either 

the data is first converted to linear 16-bit data and then put through a linear D/A converter, or else 

the analog signal is derived by going through an 8-bit nonlinear D/A converter with characteristics 

opposite the µ-Law quantization characteristics. Details of the nonlinear quantization characteristics 

and of the conversion between 8-bit µ-Law data and 16-bit linear data are given in the ITU-T G.711' 

standard. 

When the format type is µ-Law (ITU-T G.711) format, the basic structure is expressed as in Fig. 38. 

The two differences from PCM format are the larger size of fmt-ck (the cbSize file exists) and the 

existence of fact-ck. 

Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+08 

+09 

+0A 

+0B 

+0C 

+26 

+32 

Code 

(Hex) 

Meaning

52 

49 "RIFF" 
46 (cklD) 

46 

ckSize 
(4 Bytes) 

57 

• 41 'WAVE" 
56 (formType) • 

45 

fmt-ck 
. (26 Bytes) 

fact-ck . 
. (12 Bytes) 

data-ck 

µ-Law format information (size is 
26 bytes, fixed) 

Samples per channel-unit block 
(µ-Law format) 

PCM format audib data 

Fig. 38 Basic Structure of µ-Law Format 
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3.5.3: Basic Structureof -Law Audio Data 

Each of the audio data samples of ~-Law audio data has nonlinear (logarithmic) quantization 

characteristics. For this reason 16 bits of data can be represented in an 8-bit size. In playback, either 

the data is first converted to linear 16-bit data and then put through a linear D/A converter, or else 

the analog signal is derived by going through an 8-bit nonlinear D/A converter with characteristics 

opposite the p-Law quantization characteristics. Details of the nonlinear quantization characteristics 

and of the conversion between 8-bit ~-Law data and 16-bit linear data are given in the ITU-T G. 711 

standard. 

When the format type is ~-Law (ITU-T G.711) format, the basic Structure is expressed as in Fig. 38. 

The two differences from PCM format are thelarger size of £mt-ck (the cbsize file e~ists) and the 

existence of £act-ck. 

Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+08 

+09 

+0A 

+0B 

+0C 

+26 

+32 

Code 

(Hex) 

52 

49 

46 

46 

57 

"41 

56 

45 

Meaning " 

"RIFF" 
(cklD) 

ckSize 
(4 Bytes) 

’~NAVE" 
(formType) 

fmt-ck 
(26 Bytes) 

fact-ck 
(12 Bytes) 

data-ok 

i~-Law format information (size is 
" 26 bytes, fixed)                ’. 

Samples per channel-unit block 
(l~-Law format) 

,- PCM format audib data 

Fig. 38 Basic~ Structure of I~-Law Format 
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The specific values of the information stored in fmt-ck and fact-ck in the case• of the µ-Law format are 

given in Table 25. 

Table 25 fmt-ck and fact-ck Information in µ-Law Format 

µ-Law (ITU-T G.711) Format- ' S 
. •• 

Members' • ' ,  Code ' ' 

ckSize(fmt-ck) ' 00000012.H (18.byteS, WAVEFORMATEX only)

wFormatTag , 0007.H (µ-Law format) 

nChannels The values of each mode are as follows. 
0001.H (monaural) or 0002.H (stereo) 

nSarriplesPerSec 00001F40.H (8.0kHz) 

.  nAvgBytesPerSec 

The values of each made are as follows. 

. . 00001F40.H (8.0kHz, 8-bit monaural) 
00003E80.H (8.0kHz,-8-bit stereo) ' '

Definition: nSamplesPerSec * nBlockAlign 

nBlockAlign 

The values of each mode are as follows. 
0001.H (8bit monaural) 
0002.H (8bit stereo) 

Definition: nChannels " wBitsPerSample/8 ' 
wBitsPerSample 0008.H (8bit) , 

cbSize 0000.H (extByte[cbSize] does not exist)

extByte(cbSize] Not used 

dwSampleLength 
It is recommended that the actual number of samples that can be played 
be recorded here. 
Definition: (ckSize_of_data-ck) / nBlockAlign - 

The µ-Law audio data contained in data-ck is packed as shown in Fig. 39. Here the left-hand byte 

stores the lower address and the right-hand byte holds the upper address. - 

µ-Law monaural 

Sample 0 Sample 1 `Sample 2 Sample 3 

Channel 0 Channel '0 
, 
Channel 0 Channel 0 

Byte 0 

µ-Law stereo 

Sample 0 

e1 Byte 2 
t 

Sam le 1 

Byte 3 

.. ... . 

Channel 0 Channel 1 Channel 0 Channel 1 
(left) (right) (left) (right) 

Byte 0 Byte 1 Byte 2 

Fig. 39 Packing of µ-Law Audio Data 

Byte 3 
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The specific values of the information stored in£mt,ck and £act:ckin, the case of.the ~-Law format are 

given in Table 25. 

,Table 25 fmt-ckand fact-ck Information in i~-Law Format        , 

i~-Law (iTU,T G711) Format- 

Members’- 

ckSize(fmt-ck) ’ 

wFormatTag, . . 

nChannels 

nSamplesPerSec 

.nAvgBytesPerSec .. 

nBIockAlign 

wBitsPerSample 

cbSize 

extByte[cbSize] 

dwSampleLength 

00000012. H (18 .bytes, WAVEFORMATEX only) 

0007.H (l~-l:aw {o.rmat) .... 

The values of each mode are as follows. 

0001.H (monaural) or 0002.H (stereo) 

00001F40.H (8.0kHz) 

The values of each m6de are as follows.        ’ " 

. 00001F40.H (8.,0kHz, 8-bit monaural) 
".-- 00003E80.H (8.0kHz,8-bitstereo)’ " -.,      : .... 
Definition: nSamplesPerSec * nBIockAlign 
The values of each mode are as follows. 

0001.H (8bit monaural) 
0002.H (8bit stereo) 

Definition: nChannels * wBitsPerSample/8 

0008.H (8bit)                               ,. 

0000.H (extByte[cbSize] does not exist) 

Not used 

It is recommended that the actual number of samples that can be played 
be recorded here.                                ’ . 

Definition: (ckSize_of_data-ck) / nBIockAlign .... 

The t~-Law audio data contained in data-ck is packed as shown in Fig. 39. Here the left-hand byte 

stores the lower address and the right-hand byte holds the upper address.    ’~ - 

I~-Law monaural 

Sample 0 

Channel0 

Byte 0 

’ : Sam’pl~’:i ..."". "Sample 2 ’ Sample 3 

Channeli0. :..: . :,..~3h.~nne, 0 Channel 0 

". B,~e 1 Byte 2 ..... Byte 3 

i~-Law stereo 

Sami!e 0 

Channel 0 Channel 1 
(left) (right) 

Byte 0 Byte 1 

SamIle 1 
. 

Channel 0 | Cha.nnel 1 
(left) 

~ 

(nght) 

Byte 2 Byte 3 

Fig. 39 Packing of p.-Law Audio Data 
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3.5.4. Basic Structure of IMA-ADPCM Audio Data

IMA-ADPCM audio data is 4-bit data obtained by compressing 16-bit linear .PCM audio data. IMA-

ADPCM, as seen in its other name DVI-ADPCM, uses a compression algorithm originally developed 

by the Intel DVI Group (DVI: Digital Video Interactive). It was later adopted by the IMA (Interactive 

Multimedia Association) as a standard audio data format. 

Details of the -IMA-ADPCM algorithm are given in the IMA Digital Audio Doc-Pac' and other 

' documents. 

When the format type is IMA-ADPCM (DVI-ADPCM), the basic structure is as shown in. Fig.'40. - 

A fact-ck is recorded as with the µ-Law format, but a difference from that format is the larger fmt-ck 

size (in addition to a cbSize field there is a wSamplesPerBlock field). 

Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+08 

+09 

+0A 

+0B 

+0C 

+28 

+34 

Code 

(Hex) 

Meaning 

52 - 

49 "RIFF" 
46 (cklD) . 

46 . 

ckSize 
(4 Bytes) 

57

41 'WAVE"
56 (formType) 

45 

fmt-ck 
(28 Bytes) 

fact-ck 
- (12 Bytes) 

data-ck 

IMA-ADPCM' format _information (size is 28 
bytes fixed) 

Samples per channel-unit block 
(IMA-ADPCM format) 

PCM forrriat audio data

Fig. 40 Basic Structure of IMA-ADPCM Format 
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3. 5:4. ;Basic Structure of IMA:ADPCM  Audio Data 

IMA-ADPCM audio data is 4-bit data obtained by compressing 16-bit linear P~M audio da’ta. IMA. 

ADPCM, as seen in its other name DVI-ADPCM, uses a compression algorithm originally developed 

by the Intel DVI Group (DVI: Digital Video Intera.ctiv.e). It was later adopted by the IMA (Interactive 

Multimedia Association) as a standard audio data format¯ 

Details of theIMA-ADPCM algorithm are given-in the IMA Digital Audio Doc-Pac~ and other 

¯ documents. 

When the format type is IMA-ADPCM (DVI-ADPCM): the basic structure is as shown in Fig.i,~0. 

A t’act-ck is recorded as With the ~.-Law format; .but a difference ~om that format is the larger 

size (in addition to a cbSize field there is a wSamplesPerBIock field)... 

Address Offset Code Meaning 

(Hex) (Hex) . ~ 

+00 52 .. 

+01 49 "RII~F’; . 

+02 46 (cklDi 

+03 46 

+04 

+08 

+09 

+0A 

+0B 

+0C 

+28 

+34 

57 

41 

56 

45 

ckSize 
(4 Bytes), 

fmt-ck 
(28 Bytes), 

fact-ck 
. . (12 Bytes) 

data-ck 

IMA-ADP(~M’ format ~information (size is 28 
bytes, fixed)     . . 

Samples per channel-unit block 
(IMA-ADPCM format) 

PCM formataudio data°          :.    .:, 

Fig. 40 Basic Structure of IMA-ADPCM Format 

- 103- 

ADOBE - Exhibit 1008, page 112



The specific values of the information, stored in fmt-ck-and fact-ck in the case of the IMA-ADPCM 

format are given in Table 26 and Table 27. 

Table 26 IMA-ADPCM Format fmt-ck and fact-ck Information (1) 

IMA-ADPCM (DVI-ADPCM) Format 

Members Code 

ckSize(fmt-ck) 00000014.H (20 bytes) 

wFormatTag 0011.H (IMA-ADPCM format) 

nChannels 0001.H (monaural) or 0002.H (stereo) 

nSamplesPerSec 

The values of each mode are as follows. 
00001F40.H (8.0 kHz) 
00002B11.H (11.025 Hz) 
00005622.H (22.050 Hz) 
0000AC44.H (44.10 Hz) 

nAvgBytesPerSec 

The values of each mode are as follows. 
00000FD7.H (8.0 kHz, 4-bit monaural) 
00001FAE.H (8.0 kHz, 4-bit stereo) 
000015D4.H (11.025 kHz, 4-bit monaural) , 
00002BA9.H (11.025 kHz, 4-bit stereo) 
00002B5C.H (22.05 kHz, 4-bit monaural) . 
000056B9.H (22.05 kHz, 4:bit stereo) 
0000566D.H (44.10 kHz, 4-bit monaural).
0000ACDB.H (44.10 kHz, 4-bit stereo) 

Definition: nSamplesPerSec*nBlockAlign/wSamplesPerBlock 

nBlockAlign - 

The values of each mode are as follows. . 
0100.H (8.0 kHz, 4-bit monaural) , . . 
0200.H (8.0 kHz, 4-bit stereo)
0100.H (11.025 kHz, 4-bit monaural) ' r -
0200.H (11.025 kHz, 4-bit stereo) .. . 
0200.H (22.05 kHz, 4-bit monaural) _ 
0400.14(22.05 kHz, 4-bit stereo) 
0400.H (44.10 kHz, 4-bit monaural) .. .
0800.H (44.10-kHz, 4-bit stereo) . .. 

Although the definition is (N+1) * 4 * nChannels, the use of 
256 * nChannels * max (1.,nSamplesPerSec / 11.025kHz)

is recommended. 

wBitsPerSample 0004.H (4 bits) ' . .

cbSize 0002.H . 
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The specific values of the information.stored in .fmt-ck-and £act-ck in .the case of the IMA-ADPCM 

format are given in Table 26 and Table 27. 

IMA-ADPCM (DVI-ADPCM) Format 

Members 

ckSize(fmt-ck) 

wFormatTag 

nChannels 

nSamplesPerSec 

nAvgBytesPerSec 

nBIockAlign    , . 

¯ Tabl~ 26 IMA:ADPCM Format frnt-cl~ and fact-ck Information (1) 

Code 

00000014.H (20 bytes) 

0011.H (IMA-ADPCM format) 

0001.H (monaural) or 0002.H (stereo) 

The values of each mode are as follows. 
00001F40.H (8.0 kHz) 
00002B11.H (11.025 Hz) 
00005622.H (22.050 Hz) 
0000AC44. H (44.10 Hz) 

The values of each mode are as follows. 

00000FD7.H (8.0 kHz, 4-bit monaur.al) 
00001FAE.H (8.0 kHz, 4-bit stereo) 
000015D4.H (11.025 kHz, 4-bit monaural) 
00002BA9.H (11.025 kHz, 4-bit stereo) 
00002B5C.H (22.05 kHz, 4-bit monaural) 
000056B9.H (22.05 kHz, 4:bit stereo) 
0000566D.H (44.10 kHz, 4-bit monaural). 
0000ACDB. H (44.10 kHz, 4-bit stereg) 

Definition: nSamplesPerSec*n BlockAlign/wSamplesPerBIock 
The values of each mode are as follows.        ’ 

0100.H (8.0 kHz, 4-bit mon.aural) 
0200.H (8.0 kHz, 4-bit stereo) .., 
0100.H (11.025 kHz, 4-bit monaural) 
0200.H (11.025 kHz, 4-bit s.tereo) .. 
0200.H (22.05 kHz, 4-bit monaural) " " 

0400.H’(22.05 kRz, :4-bit stereo) 
0400.H (44.10 kHz, 4-bit m~.onaural) ... 
.0800. H (44.10-kHz, 4-bit stereo) . .. 

Although the definition is (N~I) .* 4 * nChannels, the use of 

wBitsPerSample 

cbSize 

256 * nChannels * max (1.,nSamplesPerSec 1 11.025kHz) 
is recommended. 

0004.H (4 bits) ’            ~" ’" 

0002.H 
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Table 27 IMA-ADPCM Format fmt-ck and fact-ck Information (2) 

IMA-ADPCM (DVI-ADPCM) Format 

extByte[cbSize] 

The values of each mode are as follows. 
01F9.H (8.0 kHz, 4-bit monaural) 
01F9.H (8.0 kHz, 4-bit stereo) 
01F9.H (11.025 kHz, 4-bit monaural) 
01F9.H (11.025 kHz, 4 bit stereo) 
03F9.H (22.05 kHz, 4-bit monaural) 
03F9.H (22.05 kHz, 4-bit stereo) 
07F9.H (44.10 kHz, 4-bit monaural) 
07F9.H (44.10 kHz, 4-bit stereo) 

If the definition is, wSamplesPerBlock (an unsigned 16-bit integer 
indicating the samples per channel-unit block), and 

X = (nBlockAlign -(4 • nChannels))* 8 
Y = wBitsPerSample * nChannels . 

then, 
wSamplesPerBlock =(X/Y)+1 

dwSampleLength 

It is recommended that the actual number of samples that can be played 
back be recorded. 
The definition is as follows. 

If X = ckSize_of data-ck/nBlockAlign 
then, 

dwSampleLength = (X+1) * wSamplesPerBlock 

The IMA-ADPCM audio data contained in data-ck is packed as shown in Fig. 41, Fig. 42, and Fig. 43 

when it is recorded. 

A feature of this format is the existence of a header at the start of each block. The header records the 

initial sample value for that block and a step (quantization table) index. The audio data in each 

channel is independent, so the number of header words is the same as the number of channels. 

A header word consists of 4 bytes, and is defined as in [equation 5]. The existence of a header means 

IMA-ADPCM audio data can be played from any block. In other words, random access is possible on a 

per-block basis. 

In Fig. 41 to Fig. 43, the left-hand byte stores the lower address and the right-hand byte holds the 

upper address. 

typedef struct { 

signed int iSamp0; // Initial sample value of the block 

unsigned char bStepTablelndex; // Step table index 

unsigned char bReserved; // reserved byte 

} IMA_ADPCMBLOCKHEADER; - - -[Equation 5] 
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Table 27 IMA-ADPCM Format fmt-ck and fact-ck Information (2) ’ 

IMA-ADPCM (DVI-ADPCM) Format 

extByte[cbSize] 

dwSampleLength 

The values of each mode are as follows. 

01F9.H (8.0 kHz, 4-bit monaural) 
01F9.H (8.0 kHz, 4-bit stereo) 
01F9.H (11.025 kHz, 4-bit monaural) 
01F9.H (11.025 kHz, 4 bit stereo) 
03F9.H (22.05 kHz, 4-bit monaural) ¯ 
03F9.H (22.05 kHz, 4-bit stereo) 
07F9.H (44.10 kHz, 4-bit monaural) 
07F9.H (44.10 kHz, 4-bit stereo) 

If the definition is, wSamplesPerBIock (an unsigned 16-bit integer 
indicating the samples per channel-unit block), and 

X = (nBIockAlign -(4 * nChannels))* 8 
Y = wBitsPerSample * nChannels 

then, 
wSamplesPerBIock =(X/Y)+1 

It is recommended that the actual number of samples that can be played 
back be recorded.                                       : 
The definition is as follows. 

If X = ckSize of data-cldnBIockAlign 
then, 

dwSampleLength = (X+I) * wSamplesPerBIock 

The IMA-ADPCM audio data Contained in data-ck is packed as shown in Fig. 41, Fig. 42, and Fig. 43 

when it is recorded. 

A feature of this format is the existence of a header at the start of each block. The header records the 

initial sample value for that block and a step (quantization table) mdex. The audio data in each 

channel is independent, so the number of header words ~s the same as the number of channels. 

A header word consists of 4 bytes, and is defined as in [equation 5]. The existence of a header means 

IMA-ADPCM audio data can be played from any block. In other words, random access is possible on a 

per-block basis. 

In Fig. 41 to Fig. 43, the left-hand byte stores the lower "address and the right-hand byte hOl~ls the 

upper address. 

typedef struct { 

signed int iSamp0; 

unsigned char bStepTablelndex; 

unsigned char bReserved; 

} IMA_ADPCMBLOCKHEADER; 

II Initial sample value of the block 

//Step table index 

U reserved byte 

---[Equation 5] 
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In Fig. 41 to Fig. 43, N, M, and P have the following significance. 

N = (nBlockAlign/(4*nChannels)) - 1 

M = 0, 1, 2, 3„ N-1 

P=(M*8)+ 1 

Header 

•--- -[Equation 6] 

- -[Equation 7] 

- - -[Equation 8] 

Data 

Header Word Header Word Data Word 0 Data Word 0 
Channel 0 Channel 1 Channel 0 Channel 1 

(left) (right) (left) (right) 

Data (total = N words/Channel ) 

Data Word M Data Word M Data Word N-1 Data Word N-1 
Channel 0 Channel 1 Channel 0 Channel 1 

(left) (right) (left) (right) 

Fig. 41 Packing of IMA-ADPCM Audio Data 

Header Word (4 Bytes) 

Sample 0 
Lower Byte 

Sample 0 
Upper Byte Step Table Index Reserved Byte 

Byte 0 Byte 1 Byte 2 

Fig. 42 Header Word of IMA-ADPCM Audio. Data 

Data Word M (4 Bytes) 

Byte 3 

, . . 

Sample P P+1 P+2 P+3 P+4 P+5 P+6 P+7 
LSB MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB MSB 

Byte 0 Byte 1 Byte 2 

Fig. 43 Data Word M of IMA-ADPCM Audio Data 

Byte 3 
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In Fig. 41 to Fig. 43, N, M, and P have the following significance. 

N = (nBIockAlign/(4*nChannels)) - 1 

M = 0, 1,2. 3, ........ N-1 . . 

P=(M*8)+I 

----[Equation 6] " 

.... [Equation 7] 

---[Equation 8] 

Header Data 

Header Word 
Channel 0 

(left) 

Header Word | Data Word 0 
Channel 1 

/ 

Channel 0 

(rig,ht.) . (left) 

Data Word 0 
Channel 1 

(right) 

Data (total = N words/Channel ) 

Data Word M 
Channel 0 

Cleft) 

Data Word M 
Channel 1 

(right) 

Data Word N-1 
Channel 0 

Data Word N-1 
Channel 1 

(right) 

Fig. 41 Packing of IMA-ADPCM Audio Data 

Sample 0 
Lower Byte 

Byte 0 

Header Word (4 Bytes) 

Sample 0 
Upper Byte 

Step Table Index 

Byte 1 Byte 2 

Reserved Byte 

Byte 3 

Fig. 42 Header Word of IMA-ADPCM Audio. Data 

Sample P     P+I 
LSB MSB LSB MS.B 

Byte 0 

Data WordM (4 Bytes) 

P+2        P+3 I P+4        P+5 

LSB MSB LSB MSBI LSB MSB LSB MSB 

Byte 1 Byte 2 

P+6 P+’~ "~l ,sB MsB, / 
Byte 3 

Fig. 43 Data Word M of IMA-ADPCM Audio Data 
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3.6. Chunks Used 
• • 

• 

The chunks used in Exif audio files are described here. 

3.6.1. WAVE Form Audio File Basic Chunks 

The basic chunks of a WAVE Form Audio File, as is evident from the basic structure of the WAVE file 

shown in Fig. 32, are the four below. 

• RIFF chunk 

• fmt chunk 

• fact chunk 

•'data chunk 

[Additional Explanation] 

• The fmt chunk, fact chunk and data chunk are sub-chunks of the RIFF chunk. A WAVE file 

consists of one RIFFchunk, with specific information recorded in the sub-chunks. 

• Only when the form type is PCM (Pulse Code Modulation) format, the fact chunk is 

unnecessary. With non-PCM formats such as µ-Law and IMA-ADPCM, it is mandatory, which is 

why fact-ck is included in the basic chunks here. 

• It is possible to add other optional sub-chunks as well. 

• At the head of the chunk data (ckData) of the R/FFchunk there is a form type called " WAVE'. 
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3.6. Chunks Used 

The chunks used in Exif audio files are described here. 

3.6.1. WAVE Form Audio File Basic Chunks 

The basic chunks of a WAVE Form Audio File, as is evident from the basic structure of the WAVEfile 

shown in Fig. 32, are the four below. 

¯ RIFF chunk ,. ’ . ¯ 

¯ fmt chunk 

¯ fact chunk 

¯ "data chunk ’ 

[Additional Explanation] 

¯ The fmt chunk,, fact chunk and data chunk are sub-chunks of the RIFFchunk. A WAVE file 

consists of one RIFFchunk, with specific information recorded in the sub-chunks. .. 

Only when the form type. is PCM (Pulse Code Modulation) format, the fact chunk is 

unnecess.ary. With non-PCM formats such as ~t-Law and IMA-ADPCM, it is mandatory, which is 

why £act-ck is included in the basic chunks here. 

¯ It is possible to add other optionalsub-chunks as well. 

¯ At the head of the chunk data (ckData) of th~ RIFFChunk there is a form type Called" WAVE". 
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3.6.2. LIST Chunk and INFO List 

A WAVE form and other R/FFforms store a variety of information in sub-chunks of the R/FFchunk. 

These sub-chunks in many cases are specific to each form type; but there are also general-purpose 

chunks for storing additional information regardless of the data specified for a given form type. 

One of these general-purpose chunks is the LISTchuni. Here.the Use of the LISTcliurik is explained. 

(1) LIST Chunk 

The LIST chunk is a general-purpose chunk that can be used with the files of many different form 

types. The L/STchunk is a pre-registered general-purpose chunk, so its ckID (chunk ID) is written in 

upper-case letters. 

Included in the LIST chunk is a sub-chunk list (series of sub-chunks) and sequence designation. 

The LIST chunk ckData (chunk data) consists of a four-character code at the beginning called a 

listType (list type), followed by the sub-chunk list. 

This structure 'resembles that of the RIFF chunk, but the LIST chunk is always farther down the 

hierarchy than the R/FFchurik. 

The list type is used to identify the list contents. For this reason there are'list types that are used only 

with certain form type . If a list type is encountered that cannot be interpreted, that LIST chunk can 

be ignored. 

The list type must be registered. A general-pUrpose list type that is registered and can be used with 

various form.types,is written in all upper-case letters. 

A list type that can be used only with a specific form type is written in lower-case letters. 
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3.6.2. LIST Chunk and INFO List 

A WAVEform and other RIFFforms store a variety of information in sub-chunks of the RIFFchunk. 

These sub-chunks in many cases are specific to each form type; but there are also generai-purpose 

chunks for storing additional information regardless of the data specified for a given form type. 

One of these general-purpose chunks is the LISTchun~. Here’the ~se Of the LISTcl~urik is explained. 

(1) LIST Chunk 

The LIST chunk is a general-purpose chunk that can be used with the files of many different form 

types. The LISTchunk is a pre-registered general-purpose chunk, so its cklD (chunk !D) is written in 

upper-case letters. 

Included in the LISTchunk is a sub-chunk list (series of sub-chunks) and sequence designation. 

The LIST chunk ckDats (chunk data) consists of a four-character code at the beginning called a 

listType (list type), followed by the sub-chunk list. ’ " ¯ " - 

This s~ructure Yesembles that "of the RIFF chunk, but the LIST chunk is always farther down the 

hierarchy than the RIFFchuhk. : 

The list type is used t0identify the li~t contents. For this r~ason th&~ ar~’list types tha~ areused only 

with certain form type~. If a li’st type "is encountered that cannot be inter~reted, that LISTchunk can 

be ignored. " ° ’ 

The list type must be registered. A general-phrpose list type that is registered andcan be used with 

variou_s fo~m. ,types,is, written in all upper:case letters.             .. 

A list type that can be used only with a specific form type is written in lower-case letters. 
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The LIST chunk structure is illustrated in Fig. 44: 

Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+08 

+0C 

(2) INFO List 

Code 

(Hex) 

Meaning 

4C 

"LIST" 
(cklD) . 

49 

53 

54 

ckSize 
(4 Bytes) 

• listType 
(4 Bytes) 

Subchunk1 

Subchunk2 
Sub-chunk list 

Fig. 44 LIST Chunk Structure 

ckData [ckSize] of 
T LIST chunk 

An "INFO list is a LISTchunk having the registered, general-purpose listType "INFO'. 

The need for information such as title, copyright and comments is similar in each of the form types. 

The INFO list is used for storing these kinds of information. 

The information itself in an INFO list is stored in the sub-chunk lists. These sub-chunks use only 

pre-registered, general-purpose chunks, described later below. 

The INFO list information is supplementary and has no influence on the interpretation of the main 

data, such as WAVE form audio data. It can therefore be skipped without problem. If an unknown 

chunk is included on the INFO list, as when a new chunk has been defined, it is to be ignored. 
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The LISTchunk structure is illustrated in Fig. 44.’                                         ’ 

Address Offset 

(Hex) 

+00 

+01 

+02 

+03 

+04 

+08 

Code 

(Hex) 

4C 

49 

53 

54 

Meaning 

"LIST" 

(cklD). 

ckSize 
(4 Bytes). 

" listType 

(4 Bytes! 

Subchunkl 

Subchunk2 
Sub-chunk list 

ckData [ckSize] of 
LIST chunk 

Fig. 44 LIST ChunkStructure "            , 

(2) INFO List. .. 

An "INFO lis~’ is a LfSTchunk having th’e registered, general-purpose listType 

The need for information such as title, copyright and commen-ts is similar ineach of the form types. 

The INFO list is used for storing these kinds of information. : " _ 

The information itself in an INFO list is stored in th’e sub-chunk lists. "These sub-chunks use only 

pre-registered, general-purpose chunks, described later below. 

The INFO list information is supplementary and has no influence on the interpretation of the mam 

data, such as WAVE form audio data. It can therefore be skipped without problem. If an unknown 

chunk is included on the INFO list, as when a new chunk has been def’med, it is to be ignored. 
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The INFO list chunks currently defined are given in Table 28. These pre-registered chunks.are stored 

as ASCII text strings terminated by NULL (the final byte is '00.H'). 

Table 28 INFO List Chunks 

Channel ID Description 

IARL Archival Location. Indicates where the subject of the file is archived. 
IART Artist. Lists the artist of the original subject of the file. 

ICMS Commissioned. Lists the name of the person or organization that commissioned the 
subject of the file. 

ICMT Comments. Provides general comments about the file or the subject of the file. 
ICOP Copyright. Records the copyright information for the file. 
ICRD Creation date. Indicates the date the subject of the file was created. 
ICRP Cropped. Indicates whether an image has been cropped 
IDIM Dimensions. Specifies the size of the original subject of the file. 

IDPI Dots Per Inch. Stores the dots per inch (DPI) setting of the digitizer used to produce 
the file. 

IENG Engineer. Stores the name of the engineer who worked on the file. 
IGNR Genre. Describes the genre of the original work. 
IKEY Keywords. Provides a list of keywords that refer to the file or subject of the file. 

ILGT Lightness. Describes the changes in lightness settings on the digitizer required to 
produce the file. 

IMED Medium. Describes the original subject of the file, such as, "computer image," 
"drawing," "lithograph," and so forth. 

INAM Name. Stores the title of the subject of the file. 
IPLT Palette Setting. Specifies the number of colors requested when digitizing an image. 

IPRD Product. Specifies the name of the title the file was originally intended for, such as 
"Encyclopedia of Pacific Northwest Geography." 

ISBJ Subject. Describes the file contents, such as "Aerial view of Seattle." 
ISFT Software. Identifies the name of the software package used to create the file. . 

ISHP Sharpness. Identifies the changes in sharpness for the digitizer required to produce 
the file. 

ISRC Source. Identifies the name of the person or organization who supplied the original 
subject of the file. 

ISRF Source Form. Identifies the original form of the material that was digitized, such as 
"slide," "paper," "map," and so forth. 

ITCH Technician. Identifies the technician who digitized the subject file. 
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The INFO fist chunks currently defined are given in Table 28. These pre-registered chunks,are s, tor. ed 

as ASCII text strings terminated by NULL (the final byte is ’00.H’). 

Table 28 INFO List Chunks 

Channel 

IARL 
IART 

ICMS 

ICMT 
ICOP 

ICRD 
ICRP 
IDIM 

IDPI 

IENG 
IGNR 
IKEY 

ILGT 

IMED 

INAM 
IPLT 

IPRD 

ISBJ 
ISFT 

ISHP 

ISRC 

ISRF 

ITCH 

ID Description 

Archival Location. Indicates where the subject of the file is archived. 
Artist. Lists the artist of the original subject of the file. 
Commissioned. Lists the name of the person or organization that commissioned the 

subject of the file. 
Comments. Provides general comments about the file or the subject of the file. 
Cop),right. Records the cop),right information for the file. 
Creation date. Indicates the date the subject of the file was created. 

Cropped. Indicates whether an image has been cropped 
Dimensions. Specifies the size of the original subject of the file. 
Dots Per Inch. Stores the dots per inch (DPI) setting of the digitizer used to produce 
the file. 

Engineer. Stores the name ofthe en£1ineer who worked on the file. 
Genre. Describes the genre of the odginal work. 
Ke),words. Provides a list of ke~twords that refer to the file or subject of the file. 
Lightness. Describes the changes in lightness settings on the digitizer required to 

produce the file. 
Medium. Describes the original subject of the file, such as, "computer image," 

"drawing," "lithograph,I’ and so forth. 
Name. Stores the title of the subject of the file. 
Palette Setting. Specifies the number of colors requested when digitizing an image. 
Product. Specifies the name of the title the file was originally intended for, such as 
"Encyclopedia of Pacific Northwest Geography." 
Subject. Describes the file contents, such as "Aerial view of Seattle." 
Software. Identifies the name of the software package used to create the file.. 
Sharpness. Identifies the changes in sharpness for the digitizer required to produce 
the file. 
Source. Identifies the name of the person or organization who supplied the odginal 
subject of the file. 
Source Form. Identifies the odginal form of the material that was digitized, such as 
"slide," "paper," "map," and so forth. 
Technician. Identifies the technicianwho digitized the suSject file. 
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A typical INFO list is shown in Fig. 45. 

Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+05 

+06 

+07 

+08 

+09 
+OA 

+OB 
+OC 

+1E 

Code 

(Hex) 

Meaning 

4C 

"LIST" 
(ckID) 

49 

53 

54 

40 

00 00000040.H 
00 (ckSize) 

00 

49 

4E "INFO" 
46 (IistType) 

4F 

I NAM-ck 
(18 Bytes) 

ICMT-ck 
(42 Bytes) 

Fig. 45 Typical INFO List 

Code 

(Hex) 

Meaning 

49 

4E 

41 

4D 

"I NAM" 
(ckID) 

OA 

00 

00 

00 

0000000A.H 
(ckSize) 

"Two Trees"Z 
(ckData) 

49 

4E 

41 

4D 

"ICMT" 
(ckID) 

21.

00 

00 

00 

00000021.H 
(ckSize) 

"A picture for 
the opening 

screen"Z 
(ckData) 

The following points need to be observed in using the INFO list. They are explained in reference to Fig. 

45. 

• The 'Z' at the end of the text string information in the INAM and ICMT chunks means NULL 

termination. The actual code appended is '00.H'. 

• The chunk data (ckData) in each chunk must be an even number of bytes. If the data itself is an 

odd number of bytes, it must be padded by one additional byte.

• In the example in Fig. 45, the ICMT chunk has 33 bytes of information including the NULL 

termination, so a padding byte '00.H' must be appended. No padding is necessary with the 

INAM chunk information, since the size including NULL termination is 10 bytes. 

• The value of the chunk size (ckSize) of the ICMT chunk does not include the padding byte. 
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A typical INFO list is shown in-Fig. 45. . ’ 

Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+05 

+06 

+07 

+08 

+09 

+OA 

+OB 

+OC 

+IE 

Code 

(Hex) 

4C 

49 

53 

.54 

40 

00 

00 

00 

49 

4E 

46 

4F 

Meaning 

"LIST" 

(cklD) 

00000040.H 
(ckSize) 

"INFO" 
(listType) 

INAM-ck 
(18 Bytes) 

ICMT-ck 
(42 Bytes) 

Code Meaning 

(Hex) 
¯ 

49 

4E "INAM" 

4i (cklD) " 

4D 

0A 

00 0000000A. ~ ’ 

00 (ckSize) 

00 

"Two Trees"Z 
(ckData) 

4E "ICMT’" 

41 (cklD) 

4D 

:21, 

.00 , 00000021.H 

00 (ckSize) 

00 

"A picture for 
the opening 

screen"Z 
(ckData) 

Fig. 45 Typical INFO List 

The following points need to be Observed in using the iNFO list. They are explained.re, reference to .Fi~9. 

45. 

¯ The ’Z’ at the end of the text string information in the INAMand ICMTchunks me.ans NULL 

termmation. The actual code appended is ’00.H’. 

¯ The chunk data (c/dgat~)in each chunk must be an even number of bytes. If the data itself is an 

¯ " odd number of bytes, it must be padded by one additional byte. 

In the example in Fig. 45, the ICMTchunk has 33 bytes of information in.cluding the NULL 

termination, so a padding byte ’00.H’ must be appended. No padding is necessary with the 

INAMchunk information, since the size including NULL termination is 10 byte~. 

¯ The value of the chunk size (cl~Size) of the ICMT chunk does not include the padding byte. 
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However, the chunk size of the LISTchunk that is its parent chunk must include the padding 

bytes in the sub-chunks. If this rule is not observed, it will not be possible to determine the 

start address of a chunk following after this LISTchunk. 

(3) INFO List used by Exif audio files 

The INFO list used with Exif audio files is as follows. 

The chunks that can be included on the INFO list are those given in Table 28; but of these, only the 

following are used with Exif audio files. 

[Chunks Used with Eicifl 

INAM 

Records the title of the Exif audio file. The title is written in an ASCII string and terminated with 

NULL. Recording this information is optional. 

Ex.) "Exif Audio File Example"Z 

IGNR 

Records the genre of the Exif audio file subject. The genre name is written in an ASCII string and 

terminated with NULL. Recording this information is optional. 

Ex.) "narration"Z 

ICRD 

Records the date the Exif audio file was created. It is written as a fixed-length ASCII string, in the 

format year-month-day. That is, the year, month, and day are separated by a hyphen. The year is four 

digits, while month and day are two digits each. If the number of the month or the day is less than 10, 

the first digit is 0. The order must be year-month-day. Since this information is written as an ASCII 

string, it must be terminated with NULL. This chunk is fixed-length (the chunk data is 11 bytes, and 

a padding byte is added to make it an even byte number). Recording this information is optional. 

Ex.) "1997-04-0TZ (Not'e: =April 8, 1997) 

ICMT 

Records a general comment on the Exif audio.file or its subject. Comments are written in.ASCII text 

terminated with NULL. If there are two or more comments, each statement ends with a period. A 

carriage return or line feed character must not be used. Recording this information is optional. 

Ex.) "Recorded by Digital Still Camera"Z 
: • 
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However, the chunk size of the LISTchunk that is its parentchunk must include the padding 

bytes in the sub-chunks. If this rule is not observed, it will not be possible to determine the 

start address of a chunk following after this LISTchunk. 

(3) INFO List used by Exif audio files 

The INFO list used with Exif audio files is as follows. 

The chunks that can be included on the INFO list are those given in Table 28; but of these; only the 

following are used with Exif audio files. 

[Chunks Used with Exif] 

INAM 

Records the title of the Exif audio file. The title is written in an ASCII string and terminated with 

NULL. Recording this information is optional. 

Ex.) "ExifAudio File Example"Z 

IGNR 

Records the genre of the Exif audio file subject. The genre name is written in an ASCII string and 

terminated with NULL. Recording this mformation is optional. 

Ex.) "narration"Z 

ICRD 

Records the date the Exif audio file was created. It is written as a fixed-length ASCII string; in the 

format year-month-day. Thatis, the year, month, and day are separated by a hyphen. The year is four 

digits, while month and day are two digits each: If tl~e number of the month.or the day is less than 10, 

the first digi..t is 0. The order must be year-month-day. Since this information is written as an ASCII 

string, ’it must be terminated with NULL. This chunk is fixed-length (the chunk data is 11 bytes, and 

padding byte is added to make it an even byte number). Recording this information is optional. 

, Ex.) "1997-04-08"Z (Not~:’--A~ri]8, 1997)              ’.’ "- " ’ ¯ ’ 

ICMT 

Records a general comment on the .Exif audio.file or its subject. Comments are written ip.ASCII text 

terminated with NULL. If there are two or more .comments, each statement ends with a period. A 

carriage ~tdrn o~ line fged character must ~ot be used. Recording this information is optional. 

Ex.i "Recorded by ~igitai Still Camera"z                                      ~ .... " 
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TART 

Records the name of the Exif audio file creator. The name is written in an ASCII string and 

terminated with NULL. Recording this information is optional. 

Ex.) "Taro Yamada"Z 

'COP 

Records copyright information for the Exif audio file. The copyright is written in ASCII text arid 

terminated with NULL. In case of multiple copyright information, each is separated by a semicolon 

followed by one blank space (20.H). Recording this information is optional. 

Ex.) "Copyright Exif Corporation 1997."Z 

[Notes and Additional Information] 

• A camera shall not record chunks other than those listed above. 

• If a camera encounters an unknown chunk when reading the INFO list, it shall skip that chunk. 

It is possible that the INFO list will be expanded in the future, and this provision ensures that 

compatibility will be maintained. 

• Information shall be recorded in accord with the general INFO list stipulations. 

• All the information on the INFO list is optional, and does not have to be recorded. 

• The INFO list used for Exif audio files consists of pre-registered, general-purpose chunks only, 

which means this information can be read by commercial "RIFF Form Reader" software (such 

as the utility software provided with Windows"). 
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/ART 

Records the name of the Exif audio file creator. The name is written in 

terminated with NULL. Recording this information is optional. 

Ex.) "Taro Yamada"Z 

an ASCII string and 

ICOP 

Records copyright information for the Exif audio file. The copyright is written in ASCII text and 

terminated with NULL. In case of multiple copyright information, each is separated by a semicolon 

followed by one blank space (20.H). Recording this information is optional. 

Ex.) "Copyright Exif Corporation 1997."Z 

[Notes and Additional Information] 

¯ A camera shall not record chunks other than those listed above. 

¯ If a camera encounters an unknown chunk when reading the INFO list, it shall skip that chunk. 

It is possible that the INFO list will be expanded in the future, and this provision ensures that 

compatibility will be maintained. 

¯ Information shall be recorded in accord with the general INFO l~ist stipulations. 

All the information on the INFO list is optional, and does not have to be recorded. 

The INFO list used for Exif audio files consists of pre-registered, general-purpose chunks only, 

. which means this information can be read by commercial "RIFF Form Reader" software (such 

as the utility software provided with Wmdows~). 
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3.6.3. Chunks for Attribute Information Specific to Exif Audio Files 

Recording of attribute infoimaiion specificlo Exif audio files is done as follows. 

Exif-specific attributes are those not defined for ordinary WAVE Form Audio Files but only for Exif 

audio files. This is auxiliary information with no influence on interpretation of the audio data itself. 

For this reason an Exif audio file can still be compatible with a standard WAVE Form Audio File. 

The attributes specific to Exif audio files are recorded as follows. 

(1) LIST chunk is used. 

The compatibility noted above is realized by using a pre-registered, general-purpose LIST chunk to 

record the attribute information specific to Exif audio files. Since it can be used with all the LIST 

chunk form types, this chunk can be put in the WAVE Form Audio File: The individual information' is 

recorded in sub-chunks of the LLSTchunk. 

(2) A dedicated list type "exif' is defined. 

The information in the LIST chunk is explicitly labeled as information specific to Exif audio files by 

defining a dedicated list type. The following is used as this list type. 

• Dedicated Exif list type: "exif' (all lower-case letters) 

The attributes specific to Exif audio files cannot be used in the WAVE Form Audio File format, so it is 

all written in lower-case letters. 

Hereafter, the notation "exif list" is used to mean the LISTchunk whose list type is exif. 

(3) A dedicated chunk is defined for each of the attributes. 

Since there are no corresponding existing chunks, a dedicated chunk is defined to record the attribute 

information specific to Exif audio files. The information items and their chunks are described below. 
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3.6.3. Chunks for Attribute Information Specific to Exif Audio Files 

Recording of attribute info~maiioh specific’to Exif audi6 files is done as follows. ’ " " ’ 

Exif-specific attributes are those not defined for ordinary wAvE Form Audio Files but only for’ ~xif 

audio files. This is auxiliary information with no influence on interpretation of the audio data itself. 

For this reason an Exif audio file can still be compatible with a standard WAvE Form Audio File. 

The attributes specific to Exif audio files are recorded as follows. 

(1) LIST chunkis used.                                      . . , 

The compatibility noted above is realized by using a pre-registered, general-purpose LISTchunk to 

record the attribute information specific to Exif audio files. Since it can be used with all the LIST 

chunk form types, this chunk can be put in the WAVE Form Audio File: The individual information’ is 

recorded in sub-chunks of the LISTchunk. 

(2) A dedicated list type "exif" is defined.               " .... 

The information in the LISTchunk is explicitly lal~eled as information spe~ifi~ to Exif audio files by 

defming a dedicated list type. The following is used as this list type. 

¯ Dedicated Exif list type: "exif" (all lower-case letters)           " 

The attributes specific to Exif audio files cannot be used in the WAVE Form Audio File format, so it is 

all written in lower-case letters. 

Hereafter, the notation "exif list" is used to mean the L/STchunk whose li~t type is e~if. 

(3) A dedicated chunk is defined for each of the attributes. 

Since there are no corresponding existing chunks, a dedicated chunk is defined to record the attribute 

information specific to Exif audio files. The information items and their chunks are described below. 

-114- 

ADOBE - Exhibit 1008, page 123



[Information items and chunks] 

ever 

Records the version information (number) of this standard. 

As with Exif image. files;it.is recorded in 4 bytes. The address bytes are recorded as Al, A2, Bl, B2, 

starting with the lowest number. Al and A2 store the upper part of the standard version, with the 

lower part stored in B1 and B2. Al, A2, B1 and B2 are ASCII numerals giving the version number, 

but NULL termination is unnecessary. This chunk is mandatory. 

On the conventions for version, number updating, see section 3.2. 

Ex.) "0200" (Note: =Version 2.00) 

erel 

Records information pointing to an Exif image file related to'the Exif audio file recorded in this chunk. 

Recording this information makes it possible for a camera or application software to map an image to 

sound during playback. 

The relational information consists of the name of the corresponding Exif image file, given as an 8-

character file name plus 3-character extension in ASCII format. The path is not written. Stipulations 

on images are given in section 2.6.5. File naming rules are covered in section 3.7.1. 

The mapping of Exif image files and audio files is done in any of the three ways shown in Table 29. If 

multiple files are mapped to one file as in [2] or [3] of Table 29; the above format is used to record just 

one destination file name. If there are multiple destination files; the first recorded file is given. 

In the case of [2] in Table 29, for the Exif audio file "SND00001.WAV" only "DSC00001.JPG" is given 

as the related image file. When there are three Exif image files "DSC00001.JPG," "DSC00002.JPG" 

and "DSC00003.JPG," the related Exif audio file name for each of them, "SND00001.WAY," is 

indicated. By combining multiple relational information, a variety of playback possibilities can be 

supported. The method of using relational information is left to the implementation on the playback 

side. Since this information is an ASCII character string, it is terminated by NULL. If there is a 

related Exif image file, this chunk is mandatory. 

Ex.) "DSC00001.JPG"Z 
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[Information items and chunks] 

eveF 

Records the ~¢ersion i~f0rmation (number) of this standard. 

As with Exif imagetiles,it.is recorded in 4 bytes~ The address bytes are recorded as A1, A2, B1, B2, 

starting with the lowest number. A1 andA2 store the upper part of the standard version, with the 

lower part stored in B1 and B2. A1, A2, B1 and B2 are ASCII numerals giving the version number, 

but NULL termination is unnecessary. 2;his chunk is mandatory. 

On the conventions for version number updating, see section 3.2. 

Ex.) "0200" (Note: =Version 2.Q0) 

ere] 

Records information pointing ~o ad Exif image file related to’the Exff audio file recorded in this chunk. 

Recording this information makes it possible for a damera or application software to map an image to 

sound during playback. 

The relational information consists of the name of the corresponding Exif image file, given as an 8- 

character file name plus 3-character extension in ASCII format. Thepath is not written. Stipulations 

on images are given in section 2.6.5. File naming rules are covered in section 3.7.1. 

The mapping of Exif image files and audio files is done in any of the three ways shown in Table 29. If 

multiple files are mapped to one file as in [2] or [3] of Table 291 the above format is used to record just 

one destination file name. If there are multiple destination files,’ the first recorded file is given. 

In the case of [2] in Table 29, for the Exif audio file "SND00001.WAV" only "DSC00001.JPG" is given 

as the related image file. When there are three Exif image files "DSC00001.JPG," "DSC00002.JPG,’ 

and "DSC00003.JPG," the related Exif audio file name for each of them, "SND00001.WAV," is 

indicated. By combining multiple relational information, a variety of playback possibilities can be 

supported. The method of using relational information is left to the implementation on the playback 

side. Since this information is an ASCII character string, it is terminated by NULL. If there is a 

related Exff image file, this chunk is mandatory. 

Ex.) "DSCOOOO1.JPG"Z                                                              ,, 
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Table 29 Mapping between Image and Audio Files 

Relationship Exif Image File Exif Audio File 

[1] 1 to 1 DSC00001.JPG >SND00001.WAV 

[2] Many to 1 

DSC00001.JPG SND00001.WA\A 

DSC00002.JPG 

DSC00003.JPG 

[3] 1 to many 

DSC00001.JPG >SND00001.WAV 

SND00002.WAV 

SND00003.WAV 

etim 

Records the time of Exif audio file creation. This is defined as the time the recording of audio data was 

started. Time is expressed as a variable-length ASCII string. In order to conform as closely as possible 

to the Exif image file, time is recorded in the format "hour:minute:second.subsecond," with a colon in 

between each time unit and a period before the subsecond position. 

Hour, minute and second are written as two digits each, with the first digit a zero if the value is one 

digit. Subseconds can be expressed to any desired decimal place. If there is no subsecond information, 

the string ends with a period only. 

The order of time units is hour, minute, second, subsecond. The information is written as an ASCII 

string, so it must be terminated with NULL. Recording this information is optional. 

Ex.) "10:05:10.130"Z 

ecor 

Records the name of the manufacturer of the equipment on which the Exif audio file was created. The 

manufacturer name is written in an ASCII string and terminated with NULL. Recording this 

information is optional. 

Ex.) "Digital Still Camera Corporation"Z 

emdl 

Records the model name of the equipment on which the Exif audio file was created. The model name 

is written in an ASCII string and terminated with NULL. Recording this information is optional. 

Ex.) "DSCamera1000"Z 

emnt 

As with Exif image files, this chunk is used by the writer manufacturer to record design information, 
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Table 29 Mapping between Image and Audio Files 

[1] 

[2] 

[3] 

etim 

Relationship 

1 to1 

Many to 1. 

1 to many 

Exif Image File Exif Audio File 

DSC00001.JPG ~ ~ND00001.WAV] 

DSC00002.JpGDSC00001JPG ~~-SND00001.WAV] 

DSC00003.JPG 

DSO00001.JPG .::~~. SND00001.WAV 

. ~-~, SND00002.WAV 

"~SND00003.WAV 

Records the time of Exif audio file creation. This is defined as the time the recording of audio data was 

started. Time is expressed as a Variable-length ASCII string. In order to conform as closely as possible 

to the Exif image file, time is recorded in the format "hour:minute:second.subsecond," with a colon in 

between each time unit and a period before the subsecond position. 

Hour, minute and second are written as two digits each, with the first digit a zero if the value is one 

digit. Subseconds can be expressed to any desired decimal place. If there is no subsecond information, 

the string ends with a period only. 

Tt?e. order of time units is hour, minute, second, subsecond. The information is written as an ASCII 

string, so it must be terminated with NULL. Recording this information is optional.. 

Ex.) "10:05:10.130"Z 

Records the name Of the manufacturer of the equipment on which the Exif audio file was created. The 

manufacturer name is written in an ASCII string and terminated with NULL. Recording this 

mformation is optional. 
! 

Ex.) "Digital Still Camera Corporation"Z 

emd! 

Records the model name of the equipment on which the Exif audio file was created. The model name 

is written in an ASCII string and terminated with NULL. Recording this reformation is optional. 

Ex.) "DSCameral000"Z 

emit 

As with Exif image files, this chunk is used by the writer manufacturer to record design mformation, 
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version history and other maker-specific information.. The contents and format of the information are 

up to each manufacturer. Other manufacturers see this information only as a byte array of the size 

determined by the chunk size ( ckSize). 

Recording this information is optional. 

eucm 

Records user comment information that cannot be recorded on, or is not suitable for, the INFO list. 

Basically this is text information. Character code information is included so languages that do‘not use 

ASCII can be used here. Recording this chunk is optional. '

Recording of user comments is discussed below. The structure of the user comment chunk is shown in 

Fig. 46. 

Address Offset 

(Hex) 

• Code Meaning 

(Hex) 

Meaning 

+00 1 65 

+01 1 75 "eucm" 
+02 1 63 (cklD) 

+03 6D Character code 
+04 ckSize (8 Bytes) 

(4 Bytes) 

+08 

ckData [ckSize] User Comments 
(user comment) 

Fig. 46 Structure of User Comment Chunk 

As seen in Fig. 46, the chunk data area storing the user comment starts with an 8-byte character code 

area, where the character code is given. The rest of the chunk data area is the user comment area, 

used for writing comments. The currently defined character codes are shown in Table 30. A 

registration system is used for character codes to avoid duplication. When a character code is 

registered, a standard document is indicated in the reference column to indicate the character format 

specification. If a character code is used for which there is no clear specification like Shift-JIS in 

Japan, Undefined is designated. 

The character code is written from the start of the character code area, and the unused portion is 

padded with NULL ('00.H'). In order to match the format of the actual comments in the user comment 

part to that of the Exif image file UserComment tag, NULL termination is not used even if the 

comment is written in ASCII text. In accord with the chunk specification, however, a padding byte 

('00.H') is used if the chunk data is not an even number of bytes. 
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version history and other maker-specific informatiom The contents and format of the information are 

up to each manufacturer. Other manufacturers see this information only as a byte array of the size 

determined by the chunk size ( ckS~ize).. 

Recording this information is optional. 

~ucm 

Records user comment information that cannot be recorded on, or is not suitable for, the/INFO list. 

Basically this is text information. Character code information is included so languages that do’not use 

ASCII can be used here. Recording this chunk is optional. ¯ 

Recording of user comments is discussed below. The structure of the user comment chunk is shown in 

Fig. 46. 

Address Offset . Code 

(Hex) 

+00 

+01 

+02 

+03 

+04 

+08 

(Hex) 
65 
75 

63 

Meaning 

"euom" 
(cklD) 

ckSize 
(4 Bytes) 

ckData [ckSize] 
(user comment) 

. Mean.ing 

Character code 
(8 Bytes) 

User Comments 

Fig. 46 Structure of User Comment Chunk 

As seen in Fig. 46, the chunk data area storing the user comment starts with an 8-byte character code 

area, where the character code is given. The rest of the chunk data area is the user comment area, 

used for writing comments. The currently defined character codes are shown in Table 30. A 

registration system is used for character codes to avoid duplication. When a character code is 

registered, a standard document is indicated in the reference column to indicate the character format 

specification. If a character code is used for which there is no clear specification like Shift-JIS in 

Japan, Undefined is designated. 

The character code is written from the start of the character code area, and the unused portion is 

padded with NULL (’00.H’). In order to match the format of the actual comments in the user comment 

part to that of the Exif image file UserComment tag, NULL termination is not used even if the 

comment is written in ASCII text. In accord with the chunk specification, however, a padding byte 

(’00.H’) is used if the chunk data is not an even number of bytes. 
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Table 30 Charactet Codes and Character Code Designation 

Character Code Code Designation (8 Bytes) Reference 
ASCII 41.H, 53.H, 43.H, 49.H, 49.H, 00.H, 00.H, 00.H ' ITU-T T.50 IA51" • 

JIS 4A.H, 49.H, 53.H, OO.H, OO.H, OO.H, OO.H, OO.H JIS X0208-1990' 
Unicode 55.H, 4E.H, 49.H, 43.H, 4F.H, 44.H, 45.H, OO.H ' UnicOde Standard id

Undefined OO.H, OO.H, OO.H, OO.H, OO.H, OO.H, OO.H, OO.H Undefined 

[Notes and Additional Information] 

• The above chunks incorporated in, exif list are used with a specific form type C WAVE) -and are 

therefore written in all lower-case letters. 

• Only the ever chunk is mandatory; the others are. optional. If an Exif image file related to an 

audio file exists, the erelchunk is also mandatory. 

• When the exif list is read by a camera, information that cannot be recognized may be 

encountered, such as the 'emnt chunk or an Undefined string in the eucm chunk. In that case 

the chunk is to be skipped. 

• An Exif reader and writer must conform to the stipulations for an ordinary LIST chunk. 

• A general-purpose RIFF Form -Reader will ignore the exif list. A dedicated Exif reader is 

required for reading the-exif list. 

• Fig. 47 shows the exif list structure and a coding example. The ever chunk is mandatory and 

has a fixed length (chunk data is 4 bytes). The erel chunk data is 13 bytes (odd), so a padding 

byte is added. The erelchunk is alSo fixed length. 
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Table 3~ Characte~ Codes and Character Code Designation " ’ " 

Character Code Code Designation (8 Bytes) Reference 

ASCII 41.H, 53.H, 43.H, 49.H, 49.H, 00.H, 00.H, 00.H I’TU-T T.50IA5 

JIS 4A.H, 49H, 53.H, 00.H, 00.H, 00.H, 00.H, 00.H JIS X0208-1990 

Unicode 55.H, 4E.H 49.H, 43.H, 4F.H, 44.H, 45.H, 00.H Unic0de Standard 

Undefined 00.H, 00.H, 00.H, 00.H, 00.H, 00.H, 00.H, 00.H Undefined 

[Notes and Additional Information] 

The above chunks incorporated in, exif list are used with a specific form type ~ WAVE)and are 

therefore written in all lower-case lette.rs. ,. . " : 

¯ Only the ever chunk is .mandatory; .the ¯others are. optional. If an Exif image file related, to an 

audio file exists, the erelchunk is also mandatory. 

¯ When the exif list is read by a camera, information that cannot be recognized may be 

encountered, such as the’emntchunk or an Undefmed string in the eucm chunk. In that case 

the chunk is to be skipped. 

¯ An Exif reader and writer must conform to the stipulations.fo{ an6rdmary L/STchunk. 

A general-purpose RIFF Form R~ader will ignore the exif list. A dedi,cated Exif reader is 

required for reading the-exif list. 

Fig. 47 shows the exif list structure and a coding exam~)le. The ever chunk is mandatory and 

has a fixed length (chunk. data is 4 bytes). The erelchun.k data is 13 bytes (odd), so a padding 

byte is added. The erelchunk is al~o fixed length. 
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Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+05 

+06 

+07 

+08 

+09 

+0A 

+0B 

+0C 

+1E 

Code 

(Hex) 

Meaning 

4C 

"LIST" 
(cklD) 

49 

53 

54 

26 

00 00000026.H 
00 (ckSize) 

00

65 

78 "exit,
69 (IistType) . 

66 

ever-ck 
(12 Bytes) ' 

erel-ck 
(22 Bytes) 

Cdde ' Meaping.

(Hex) 

65 

"ever" 
- • (cklD) 

76 

65 ' 

72

04 

00 
.. 

0000000A.H 
00 - (ckSize) . 

, 00 

"0200" 

. (ckData) , 

65 , 

72 

65 

6C 

"'erel" 
(cklD)' 

OD 

00 

00 

00 

000000D.H 
(ckSize) 

"DSC00001.JPG" 
z 

(ckData) 

Fig. 47 exif List Structure and Typical Coding 
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Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

~-05 

+06 

+07 

+08 

+09 

+0A 

+oB 

+oc 

+IE 

Code 

(Hex) 

4C 

49 

53 

54 

26 

00 

00 

00 

65 

78 

69 

66 

Meaning 

"LIST" 
(cklD) 

00000026.H 

(ckSize) 

"exif’. 
, (listType) 

ever-ck 
(12 Bytes) 

erel-ck 
(22 Bytes) 

Code, :. t’°, " 

(Hex) 

65 

76 

72 

O4 

00 

,00 

00 

"ever" 

:’ (cklD) " 

0oo0oooA.N 
(ckSize) 

"0200" 
(ckD.at.a) 

65 r , 

72 

65 

6C 

0D 

00 

00 

00 

"erel", 
(cklD)’ 

000000D.H 
(ckSize) 

"DSC00001 .JPG" 
Z 

(ckData) 

Fig. 47 exif List Structure and Typical Coding 
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3.7. Data Description 

3.7.1. File Naming Stipulation 

The file name and characters used for file names are not specified, other than to stipulate the use of 

ASCII alphanumerics. (File names in Japanese or other character sets are not to be used.) File names 

shall be 8 characters or fewer, not including the extension. (Long file names are not to be used.) The 

file extension is ".WAV" (to match the WAVE Form Audio File extension) regardless of the audio data 

format type. 

Typical Exif Audio File Fig. 48 shows the configuration of a typical Exif audio file. 

The shaded parts of Fig. 48 are the mandatory elements of an Exif audio file. The hatching (fact-ck 

only) means that this chunk is not required if the audio data is PCM (Pulse Code Modulation) format, 

but is mandatory for all non-PCM formats (µ-Law, IMA-ADPCM), etc. The non-shaded elements are 

optional. 
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3.7. Data Description 

3.7.1. File.Naming Stipulation    ,. 

The file name an(] characters use(] for file names are not specifie(], other than to stipulate the use of 

ASCII alphanumerics. (File names in Japanese or other character sets are not to be use(].) File names 

shall be 8 characters or fewer, not .in(iluding: the extension. (Long: file names are not to be use(].) The 

file extension is ".WAV" (to match the WAVE Form Audio File extension) reg:ard]ess of the audio (]ata 

format type. . ’ 

Typical ExifAudio File Fig. 48 shows the configuration of a typical Exif audio file. 

The shaded parts Of Fig. 48 are the mandatory elements of an Exif audio file. The hatching (£sct-ck 

only) means that this chunk is not required if the audio data is PCM (Pulse Code Modulation) format, 

but is mandatory fo~" all non-PCM formats (~-Law, IMA~ADPCM), etc. The non-shaded elements are 

optional. ~ ’ " 
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RIFF Chunk 'WAVE" (formType) . 

fmt-ck (Format Chunk) 

INFO List Chunk 

exit List Chunk ' 

"INFO" (IistType) 

INAM-ck (Title) 

IGNR-ck (Genre) 

ICRD-ck (Date) 

ICMT-ck (Comment) 

IART-ck (Creator) 

ICOP-ck (Copyright) 

data (Data Chunk) 

"exif" (IistType) 

ever-ck (Version) 

erel-ck (Related Information) 

etim-ck (Time) 

ecor-ck (Make) 

emd-ck (Model) 

emnt-ck (Maker Note) 

eucm-ck (User Comment) 

Fig. 48 Exif Audio File Configuration 

- 121 - 

ADOBE - Exhibit 1008, page 130 

data (Data Chunk) 

~-t "INFO" (listType) 

I’NAM-ck (Title) 

I ,GN.R-ck (Genre) 

I ,C"D-ck (Date) 

IIcMT-ck (c°mment) 

IART-ck (Creator) 

I ICOP-ck (Copyright) 

I etJm-ck (Time) 

I ecor-ck (Make) 

’ tem~-ck (M°del) 

I eucm-ck (User Comment) 

Fig¯ 48 Exif Audio File Configuration 
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The means of recording the data of each element is given in the section for that element. 

Fig. 49 shows the most common Exif audio file data structure. Exif audio file data is recorded in 

accord with the structure shown in Fig. 49. Each sub-chunk is recorded in accord with its stipulations. 

Optional chunks may be omitted. 

Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

08 
+09 
+OA 
+0B 

+0C 

Code 

(Hex) 

Meaning 

52 

49 "RIFF" 
46 (cklD) 

• 46 

ckSize 
. (4 Bytes) 

57 

41 'WAVE" 
56 (formType) 

45 

fmt-ck 

fact-ck 

INFO List Chunk 

exif List Chunk 

data-ck 

Meaning 

"LIST" 

ckSize(4 Bytes) 

"INFO" 

INAM-ck 

IGNR-ck 

ICRD-ck 

ICMT-ck 

IART-ck 

ICOP-ck 

"LIST" 

. ckSize(4 Bytes) 

"exit' 

ever-ck 

erel-ck 

etim-ck 

ecor-ck 

emdl-ck 

em nt-ck 

eucm-ck 

Fig. 49 Data Structure of a Typical Exif Audio File 
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The means of recording the data of each element is given in the section for that element. 

Fifl. 49 shows the most common Exif audi.’o i~fle data structure. Exif audio file data i~ recorded in 

accord with the structure shown in Fifl. 49: Each sub-chunk is recorded in accord with its stipulations. 

Optional chunks may be omitted. 

Address Offset 

(Hex) 
+00 

+01 

+02 

+03 

+04 

08 
+09 
+0A 
.+0B 

+oc 

Code . ¯ 

(Hex) 
52 

49 
46 

46 

57 

41 

56 

45 

Meaning Meaning 

"RIFF" 
(cklD) 

ckSize 
(4 Bytes) 

’~/VAVE" 
(formType) 

fmt-ck 

fact-ck 

INFO List Chunk 

exif List Chunk 

data:ck 

"LIST" 

ckSize(4 Bytes) 

"INFO" 

INAM-ck 

IGNR-ck 

ICRD-ck 

ICMT-ck 

IART-ck 

ICOP-ck 

"LIST" 

ckSize(4 Bytes) 

"exif’ 

ever-ck 

erel-ck 

etim-ck 

ecor-ck 

emdl-ck 

emnt-ck 

eucm-ck 

Fig. 49 Data Structure of a Typical Exif Audio File 
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Appendix A Image File. Description Examples 

A.1 Uncompressed RGB File 

Table 31 Uncompressed RGB File Description Sample Contents 

Primary Image

Pixels 

Image Title 

Image Input Equipment Manufacturer 

Image Input Equipment Model Name 

Orientation 

Strips 

Lines per Strip . 

Bytes per Strip 

Image Resolution 

Image Data Arrangement 

File Change Date and Time 

Copyright 

640 (W) x 480 (H) 

Exif TIFF_RGB 

DSCompany 

' Example 

Normal 

96 

5 

9600 

72 dpi (Width), 72 dpi (Length) 

Chunky 

1997:09:01 12:00:00.000 

Copyright, ABCDE,1997 

. 

• 

Exif-specific Information . 

Version 

Date and Time of Original Image Creation 

Date and Time of File Creation 

• Thumbnail 

Pixels 

Orientation 

Strips 

Lines per Strip 

Bytes per Strip 

Image Resolution 

Ver. 2.0 

1997:09:01 12:00:00.000 

1997:09:01 12:00:00.000 

80 MO x 60 (H) 

• Normal 

1 
60 

. . 14400 

72 dpi (Width), 72 dpi (Length) 
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Appendix A Image File. Description Examples 

A.I Unc0mpressed RGB File 

Table 31 Uncompressed RGB File Description Sample Contents 

Primary Image 

Pixels 

Image Title 

Image Input Equipment Manufacturer 

Image Input Equipment Model Name 

Orientation 

Stdps. 

Lines per Strip 

Bytes per Strip 

Image Resolution 

Image Data Arrangement 

, File Change Date and Time 

Copyright 

Exif-specific Information . 

Version 

Date and Time of Original Image Creation 

Date and Time of File Creation 

Thumbnail 

Pixels 

Orientation 

Stdps 

Lines per Strip 

B~es per Strip 

ImageResolution 

640 ON) x 480 (H) 

Exif_TIFF_RGB 

DSCompany 

Example 

Normal 

96 

5 

9600 

72 dpi (Width), 7,2 dpi (Length) 

Chunky 

1997:09:01 12:00:00.000 

Copyr!ght, A BCDE, 1997 

Vet. 2.0 

1997:09:01 i2:00:00.000 

1997:09:01 12:00:00.000 

80 (VV).x 60 (H) 

Normal 

6O 

¯ .1#,400 

72 dpi (Width), 72 dpi (Length) 
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!Table 32 Uncompressed RGB File Description Sample 

Offset 
(Hex) Name 

Data 
(Hex or "ASCII") 

Header 0000 Byte Order 4D4D ("MM" ) 

0002 

0004 

42 

0th IFD Offset , 
• 002A , 
*•• 00000008 

Offset Entry Number 
(Hex):. . Name s . (Hex) 

0008 Number of Entries 0014 

Offset Tag ID Type Count " ValueOffset 
(Hex) Name (Hex) (Hex) (Hex)  (Hex. or "ASCII") 

000A - , ImageWidth 0100 0004 00000001 00000280 

` 0016  ImageLength 0101 , 0004 00000001 000001E0 

0022 . BitsPerSample 0102 .. 0003.. 00000003 : 000000FE 

002E _Compression 0103 0003 • .00000001 00010000 

003A Photometriclnterpretation 0106 0003 00000001 00020000 

0046 ImigeDescription 010E 0002  0000000E 00000104 

0052 Make 010F r 00 02  00000009 00000112 

005E ' • Model 0110 0002 00000008 0000011C 

0th IFD 
006A StripOffsets 0111 0004 00000060 00000124 

0076  Orientation 0112 0003 00000001 00010000 

0082 - SampleiPerPixel 0 0003. 00000001 00030000 

008E ' ' RowsPerStrip 0116 0004 00000001 _ 00000005 

• 009A StripByteCounts 0117 0004 't 00000060, - 000002A4 
00A6 XResolution 011A 0005 .. 00000001 00000424 

00B2 • YResolution . 011B. 0005 00000001  0000042C 
00BE . PlanarConfiguration 011C 0003 . -00000001 00010000 

COCA ResolutionUnit 0128 0003 00000001 00020000 
00D6 DateTime 0132 0002 , .. 00000014 00000434 

00E2 Copyright 8298 0002 00000015 00000484 

OGEE Exif IFD Pointer 8769 0004   00000001 0000045E 

Offset Offset 
(Hex) Name 

(Hex) 

00FA Next IFD Offset 000004EC 

• Offset 
(Hex) Name Data 

(Hex or "ASCII") 

00FE BitPerSample Value 000800080008 

0104 ImageDescription Value "Exif TIFF_RGB"00

Value 0112 Make Value "DSCompany"00 

longer than 011C Model Value "Example"00 
4byte of 0th 0124 StripOffsets Value offset0,offset1,offset2 offset95 

IFD 02A4 StripByteCounts Value count°, countl, count2 count95 

0424 XResolution Value 0000004800000001 

042C YResolution Value 0000004800000001 

0434 DateTime Value "1997:09:01 12:00:00.'00 

0448 Copyright Value (Last Byte is Padded) "Copyright,ABCDE,1997"0000 

Offset Entry Number 
(Hex) Name (Hex) 

045E Exif IFD Number 0008 

Exif IFD Offset Tag ID Type Count ValueOffset 
(Hex) Name (Hex) (Hex) (Hex) (Hex or "ASCII") 

0460 ExifVersion 9000 0007 00000004 "0200" 
046C DateTimeOriginal 9003 0002 00000014 000004C4.
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-, .-:Table 32 Uncompressed:RGB File Description ~ample .... 

Header 

Oth IFD 

Value 
longer than 
4byte of Oth 

IFD 

Name 

Byte Order 

42 

Oth IFD Offset 

Offset 
(Hex) 

0000 

0002 

0004 

Offset 

(Hex);, 

0008 

Offset 
(Hex) 

000A 

~ 0016 

0022 

O02E 

003A 

0046 

0052 

005E 

006A 

’ 0076 

0082 

008E 

009A 

b0A6 

00B2 

00BE 

¯ 00CA 

00D6 

00E2 

00EE 

Offset 
(Hex) 

00FA 

¯ Offset 
(Hex) 

00FE 

0104 

0112 

011C 

0124 

02A4 

0424 

042C 

0434 

O446 

Offset 

(Hex) 

045E 

Offset 
(Hex) 

0460 

046C 

Name 

Number of Entries 

Name 

~ ImageWidth 

. ImageLength 

¯ BitsperSample 

. CPm.pression 

Photometriclnterpretation 

Im~;geDescription 

Make 

Model 

StripOffsets 

Orientation 

Samples~PerPixel 

~ R0wsPerStrip 

StripByteCounts 

XResolution 

¯ YResolution o 

PI.anarConfigur, ation 

ResolutionlJnit 

DateTime 

Copyright 

~xif IFD Pointer 

Name 

Next IFD Offset 

Name 

BitPerSample Value 

ImageDescription Value 

Make Value 

Model Value 

StripOffsets Value 
StripByteCounts Value 

XResolution Value 

YResolution Value 

DateTime Value 

Copyright Value (Last Byte is Padded) 

Name 

Exif IFD Number 

Exif IFD 
Name 

ExifVersion 

DateTimeOriginal 

Tag ID 
(Hex) 

0100 

0101 

0102 

0103 

0106 

010E 

010F 

0110 

0111 

0112 

0 

0116 

0117 

011A 

011B 

0128 

0132 

8298 

8769 

TaglD 
(Hex) 

9000 

9003 

Data 
(Hex or "ASCII") 

4D4D ("MM") 

002A 

- 00000008 

Entry Number 

(Hex) 

0014 

Count 
(Hex) 

00000001 

00000001 

0O00O003 

.00000001 

00000001 

O000000E 

"" 00000009 
00000008 

00000060 

00000001 

00000001 

00000001 

’~’00000060. 

¯ . 00000001 

00000001 

¯ ,00000001 

00000001 

00000014 

00000015 

00000001 

Offset 
(Hex) 

O00004EC 

Data 
(Hex or "ASCII") 

000800080008 

"Exif_TIFF_RGB"00 

"DSCompany"00 

"Example"00 

offs~0,offsetl ,offset2.....offset95 

countO, count1, count2....count95 

0000004800000001 

0000004800000001 

"1997:09:01 12:00:0ff’00 

"Copyright,ABCDE,1997"0000 

Entry Number 

Type 

(Hex) 

0004 

0004 

0003. 

0003. 

0003 

0002 
r0002" 

0002 

0004 

0003 

0003’ 

0004 

0004 

0005 

0005 

0003 

0003 

0002 

0002 

0004 

ValueOffset 
(Hexor’ASClI") 

00000280 

000001E0 

O00000FE 

00010000 

00020000 

00000104 

00000112 

0000011C 

00000124 

00010000 

00030000 

00000005 

000002A4 

00000424 

0000042C 

00010000 

00020000 

00000434 

00000484 

0000045E 

(Hex) 

0008 

Type Count ValueOffset 
(Hex) (Hex) (Hex or"ASCII") 

0007 00000004 "0200" 

0002 00000014 000004C4 
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0478 

0484 

0490 

049C 

04A8 

0484 

DateTimeDigitized 

SubSecTime 

SubSecTimeOriginal - 

 SubSecTimeDigitized 

FlashPixVersion 

Colorspace 

• 9004 ' 

9290 

9291 

9292 

A000 

A001 

0002 - . 00000014 , 

0002 00000004 

0002 00000004 

0002 00000004 

0007 00000004 

0003 00000001 

1 000004O8 - 

"00Ce'00 

"00Cr00 

"000'O0 

"0100" 

0001 

Offset Offset 
(Hex) Name (Hex) 

04C0 Next IFD Offset 00000000 

Value Offset Name Data 
"ASCII") longer than (Hex) (Hex or 

4byte of Exit 04C4 SubSecTimeOriginal Value '1997:09:01 12:00:00"00 
IFD 

04O8 SubSecTimeDigitized Value "1997:09:01 12:00:00"00 

Offset Entry Number 
(Hex) 

Name 
(Hex) 

04EC Number Of Entries 000O 

Offset Tag ID Type Count ValueOffset 
(Hex) Name (Hex) (Hex) (Hex) (Hex) 

04EE ImageWidth 0100 0004 00000001 00000050 

04FA ImageLength 0101 0004 00000001 0000003C 

0506 BitsPerSample 0102 0003 00000003 0000058E 

0512 Compression 0103 0003 00000001 00010000 

051E Photometriclnterpretation 0106 0003 00000001 00020000 

1st IFD 052A StripOffsets 0111 0004 00000001 000005A4 

0536 SamplesPerPixel 011 0003 00000001 00030000 

0542 RowsPerStrip 0116 0004 00000001 0000003C 

054E StripByteCounts 0117 0004 00000001 0000384O 

055A XResolution 011A 0005 00000001 00000594 
0566 YResolution 011B 0005 - 00000001 0000059C 

0572 PlanarConfiguration 011C 0003 00000001 00010000 

057E Resolution Unit 0128 0003 00000001 00020000 

Offset Offset 
(Hex) Name (Hex) 

058A Next IFD Offset . • 00000000 

Offset 
(Hex) Name 

Data 
(Hex or "ASCII") 

Value 
longer than 058E BitPerSample Value 000800080008 
4byte of 1st 0594 XResolution Value 0000004800000001 

IFD 059C YResolution Value 0000004800000001 

05A4 Thumbnail Image Data Strip . 

Offset 
(Hex) 

Name Data 
(Hex or "ASCII") 

3DE4 Primary Image Data StripO .• 

Primary Image 6364 Primary Image Data Strip1 • . 

. . • . 

• 

0E2864 

• . 

Primary Image Data Strip95 
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Value 
longer than 
4byte of Exif 

IFD 

1st IFD 

DateTimeDigitized 

SubSecTime 

SubSecTimeOriginal 

Sub~ecTimeDigitized 

FlashPixVersion 

Colorspace 

0478 

0484 

0490 

04gc 

04A8 

04B4 

Offset 
(Hex) 

04C0 

Offset 
(Hex) 

04C4 

04D8 

Offset 

(Hex) 

04EC 

Offset 
(Hex) 

04E E 

04FA 

0506 

0512 

051E 

052A 

0536 

0542 

054E 

055A 

0566 

0572 

057E 

Offset 
(Hex) 

058A 

Offset 

(Hex) 

058E 

0594 

059C 

05A4 

Name 

Next IFD Offset 

Name 

SubSecTimeOriginal Value 

SubSecTimeDigitized Value 

Name 

Number Of Entries 

Name 

ImageWidth 

ImageLength 

BitsPerSample 

Compression 

Photometriclnterpretation 

StripOffsets 

SamplesPerPixel 

RowsPerStrip 

StripByteCounts 

XResolution 
YResolution 

PlanarConflguration 

ResolutionUnit 

Name 

Next IFD Offset 

Name 
Value 

longer than BitPerSample Value 
4byte of 1st XResolution Value 

IFD YResolution Value 

Thumbnail Image Data Strip 

Name 

9004 " , 0002 .. 00000014 

9290 0002 00000004 

9291 0002 00000004 

9292 0002 00000004 

A000 0007 00000004 

A001 0003 00000001 

Offset 

(Hex) 

00000000 

Data 
(Hex or "ASCII") 

"1997:09:01 12:00:00"00 

"1997:09:01 12:00:00"00 

Entry Number 
(Hex) 

000D 

Tag ID Type Count 
(Hex) (Hex) (Hex) 

01 O0 0004 00000001 

0101 0004 00000001 

0102 0003 00000003 

0103 0003 00000001 

0106 0003 00000001 

0111 0004 00000001 

011 0003 00000001 

0116 0004 00000001 

0117 0004 00000001 

011A 0005 00000001 

011B 0005 00000001 

011C 0003 00000001 

0128 0003 00000001 

Offset 
(Hex) 

¯ 00000000 

Data 
(Hex or "ASCII") 

000800080008 

0000004800000001 

0000004800000001 

Offset 

(Hex) 

3DE4 

Primary Image 6364 

0E2864 

Primary Image Data Strip0 

Primary Image Data Strip1 

Primary Image Data Strip95 

Data 

(Hex or "ASCII") 

, ~ 000004D8 ’ 

"000"00 

"000"00 

"00~’00 

"0100" 

0001 

ValueOffset 
(Rex) 

00000050 

0000003C 

0000058E 

00010000 

00020000 

000005A4 

00030000 

0000003C 

000038=10 

00000594 

0000059C 

00010000 

00020000 
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A.2 Uncompressed YCbCr File 

Table 33 Uncompressed YCbCr File Description Sample Contents 

Primary Image 

Pixels 

Image Title 

Image Input Equipment Manufacturer 

Image Input Equipment Model Name 

Orientation 

Strips 

Lines per Strip 

Bytes per Strip 

Image Resolution 

Image Data Arrangement 

File Change Date and Time 

Pixel Composition 

. Copyright 

640 (W) x 480 (H) 

Exif TIFF_YCC 

DSCompany 

Example 

Normal 

69 

7 

8960 

72 dpi (Width), 72 dpi (Length) 

Chunky 

1997:09:01 12:00:00 

Subsampling = 4:2:2 
Chrominance subsampling point matches 

luminance point 
Copyright, ABCDE,1997 

Exif-specific Information 

Version 

Date and Time of Original Image Creation 

Date and Time of File Creation 

Shutter Speed 

Aperture 

Brightness 

Exposure Bias 

Maximum Lens Aperture 

. Subject Distance 

Metering Mode 

Light Source 

Flash ON/OFF 

Ver. 2.0 

1997:09:01 12:00:00 

1997:09:01 12:00:00 

59/10 (equivalent to 1/60 sec.) 

50/10 (equivalent to F:5.6) 

80/10 

0/0 

200/10 . 

20/10 

MultiSpot 

Daylight 

ON 

GPS Information 

Version 

Measurement Position 

Altitude 

GPS Time 

GPS Receiver Movement 

Image Direction 

Geodetic Data Used for Measurement 

Ver:. 2.0 
North Latitude 35 deg. 48 min. 8 sec., East 

Longitude 139 deg. 34 min. 55 sec. 
30.48 meters above sea level 

'  0:00:00 

Moving at 1 km/h at 0 deg. true direction 

0 deg. true direction 

TOKYO 

Thumbnail 

Pixels 

Orientation 

Strips - - • 

Lines per Strip 

Bytes per Strip 

Image Resolution 

80 (W) x 60 (H) 

Normal 

1 - - - 

60 

9600 

72 dpi (Width), 72 dpi (Length) 
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A.2 Uncompressed YCbCr File 

Table 33 Uncompressed YCbC~: File Description Sample Contents 

Primary Image 

Pixels 

Image Title 

Image Input Equipment Manufacturer 

Image Input Equipment Model Name 

Orientation 

Strips 

Lines per Strip 

Bytes per Strip 

Image Resolution 

Image Data Arrangement 

File Change Date and Time 

Pixel Composition 

Copyright 

Exif-specific Information 

Version 

Date and Time of Original Image Creation 

Date and Time of File Creation 

Shutter Speed 

Aperture 

Brightness 

Exposure Bias 

Maximum Lens Aperture 

Subject Distance 

Metering Mode 

Light Source 

Flash ON/OFF 

GPS Information 

Version 

Measurement Position 

Altitude 

GPS Time 

GPS Receiver Movement 

Image Direction 

Geodetic Data Used for Measurement 

Thumbnail 

640 (W) x 480 (H) 

Exif_TIFF_YCC 

DSCompany 

Example 

Normal 

69 

7 

8960 

72 dpi (Width), 72 dpi (Length) 

Chunky 

1997:09:01 12:00:00 

Subsampling = 4:2:2 

Chrominance subsampling point matches 
luminance point 

Copyright, ABCDE, 1997 

Ver. 2.0 

1997:09:01 12:00:00 

1997:09:01 12:00:00 

59/10 (equivalent to 1/60 sec.) 

50/10 (equivalent to F:5.6) 

Pixels 

Orientation 

¯ Strips 

Lines per Strip 

Bytes per Strip 

Image Resolution 

80/10 

0/0 

200/10 

20/10 

MultiSpot 

Daylight 

ON 

Ver:2.0 
North Latitude 35 deg. 48 min. 8 sec., East 

Longitude 139 deg, 34 min. 55 sec. 

30.48 meters above sea level 

0:00:00 

Moving at lkm/h at 0 deg. true direction 

0 deg. true direction 

TOKYO 

80 (W) x 60 (H) 

Normal 

1 

6O 

9600 

72 dpi (Width), 72 dpi (Length) 

- 126,- 

ADOBE - Exhibit 1008, page 135



Table 34 Uncompressed YCbCr File Description Sample 

Header 

Offset 
(Hex) Name 

Data 
(Hex or "ASCII") 

0000 Byte Order 4D4D ("II") 

0002 42 2A00 

0004 0th IFD Offset 08000000 

Offset Entry Number 
(Hex) Name (Hex) 

0008 Number of Entries 1700 

Offset Tag ID Type Count ValueOffset 
(Hex) Name (Hex) (Hex) (Hex) (Hex or "ASCII") 

000A ImageWidth 0001 0400 01000000 80020000 

0016 ImageLength 0101 0400 01000000 E0010000 

0022 BitsPerSample 0201 0300 03000000 22010000 

002E Compression 0301 0300 01000000 01000000 
003A Photometriclnterpretation 0601 0300 01000000 06000000 

0046 ImageDescription OE01 0200 0E000000 28010000 

0052 Make OF01 0200 09000000 36010000 

005E Model 1001 0200 08000000 40010000 

006A StripOffsets 1101 0400 45000000 48010000 

0076 Orientation 1201 0300 01000000 01000000 
0th IFD 0082 SamplesPerPixel 1501 0300 01000000 03000000 

008E RowsPerStrip 1601 0400 01000000 07000000 

009A StripByteCounts 1701 0400 45000000 5CO20000 

00A6 XResolution 1A01 0500 01000000 70030000 

00B2 YResolution 1B01 0500 01000000 78030000 

00BE PlanarConfiguration 1C01 0300 01000000 01000000 

OOCA ResolutionUnit 2801 0300 01000000 02000000 

00D6 DateTime 3201 0200 14000000 80030000 

00E2 YCbCrSubSampling 1202 0300 • 02000000 02000100 

00EE YCbCrPositioning 1302 0300 01000000 02000000 

00FA Copyright 9882 0200 15000000 94030000 

0106 Exif IFD Pointer 6987 0400 01000000 AA030000 

0112 GPS IFD Offset 2588 0400 01000000 10050000 

Offset 
(Hex) Name 

Offset 
(Hex) 

011E Next IFD Offset 7E060000 

Offset 
(Hex) Name 

Data 
(Hex or "ASCII") 

0122 BitPerSample Value 080008000800 

0128 ImageDescription Value "Exif TIFF_YCC"00 

0136 Make Value "DSCompany"00 
Value 

longer than 0140 Model Value "Example"00 

4byte of 0148 StripOffsets Value (offset0,offset1,offset2 offset95) 
0th IFD 025C 

0370 

StripByteCounts Value 

XResolution Value 

(countO, count1, count2 count95) 

_ - 4800000001000000 

037C YResolution Value 4800000001000000 

0380 DateTime Value "1997:09:01 12:00:00.'00 

- 0394 Copyright Value 
(Last Byte is Padded) 

"Copyright,ABCDE,1997"0000 

Exif IFD 
Offset 
(Hex) Name . 

Entry Number 
(Hex) 

03AA . • Exif IFD Number 1400' 
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Table 34 Uncompressed YCbCr File Description Sample 

Offset Data 
(Hex) 

Name 
(Hex or "ASCII") 

Header 0000 Byte Order 4D4D ("11") 

0002 42 2A00 

0004 0th IFD Offset 08000000 

Name 

Number of Entries 

Name 

0th IFD 

Value 
longer than 

4byte of 
0th IFD 

Offset 
(Hex) 

0008 

Offset 
(Hex) 

000A 

0016 

0022 

002E 

003A 

0048 

0052 

005E 

006A 

0076 

0082 

008E 

009A 

00A6 

00B2 

00BE 

OOCA 

00D6 

00E2 

00EE 

00FA 

0106 

0112 

Offset 
(Hex) 

011E 

Offset 
(Hex) 

0122 

0128 

0136 

0140 

0148 

025C 

0370 

037C 

0380 

0394 

Offset 
(Hex) 

03AA 

Exif IFD " 

ImageWidth 

ImageLength 

BitsPerSample 

Compression 

Photometdclnterpretation 

ImageDescription 

Make 

Model 

StripOffsets 

Orientation 

SamplesPerPixel 

RowsPerStrip 

StripByteCounts 

XResolution 

YResolution 

PlanarConfiguration 

ResolutionUnit 

Date’lime 

YCbCrSubSampling 

YCbCrPositioning 

Copyright 

Exif IFD Pointer 

GPS IFD Offset 

Name 

Next IFD Offset 

Name 

BitPerSample Value 

ImageDescription Value 

Make Value 

Model Value 

StripOffsets Value 

StripByteCounts Value 

XResolution Value 

YResolution Value 

DateTime Value 

Copyright Value 

(Last Byte is Padded) 

Name 

Exif IFD Number 

TaglD Type 
(Hex) (Hex) 

0001 0400 

0101 0400 

0201 0300 

0301 0300 

0601 0300 

0E01 0200 

0F01 0200 

1001 0200 

1101 0400 

1201 0300 

1501 0300 

1601 0400 

1701 0400 

1A01 0500 

1B01 0500 

1C01 0300 

2801 0300 

3201 0200 

1202 0300 

1302 0300 

9882 0200 

6987 0400 

2588 0400 

Entry Number 

(Hex) 

1700 

Count 
(Hex) 

01000000 

01000000 

03000000 

01000000 

01000000 

0E000000 

09000000 

08000000 

~000000 

01000000 

01000000 

01000000 

45000000 

01000005 

01000500 

01000000 

01000000 

14000000 

,02000000 

01000005 

15000000 

01000000 

01000005 

Offset 
(Hex) 

7E060000 

Data 
(Hex or "ASCl I°’) 

080008000800 

"Exif_TIFF_YCC"00 

"DSCompany"00 

"Example"00 

(offsetO,offsetl ,offset2.....offset95) 

(count0, c0untl, count2i..count95) 

_ 4800000001000000 

4800000001000000 

"1997:09:01 12:00:00"00 

"Copyright,ABCDE,1997"0000 

ValueOffset 
(Hex or"ASCII") 

80020000 

E0010000 

22010000 

01000000 

06000000 

28010000 

36010000 

40010000 

48010000 

01000000 

03000000 

07000000 

5C020000 

70030000 

78030000 

01000000 

02000000 

80030000 

02000100 

02000000 

94030000 

AA030000 

10050000 

Entry Number 
(Hex) 

1400 
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Offset 
(Hex) Name 

Tag ID 
(Hex) 

Type 
(Hex) 

Count 
- (Hex) 

ValueOffset 
(Hex or "ASCII") 

03AC ExposureTime 9A82 0500 01000000 A0040000 

03B8 FNumber 9D82 0500 01000000 A8040000 

03C4 ExifVersion 0090 0700 04000000 "0200"

03D0 DateTimeOriginal 0390 0200 14000000 80040000 

03DC DateTimeDigitized 0490 0200 14000000 C4040000 

03E8 ShutterSpeedValue 0192 0A00 01000000 D8040000 

03F4 ApertureValue 0292 0500 01000000 E0040000 

0400 BrightnessValue 0392 0A00- 01000000 E8040000 

040C ExposureBiasValue 0492 0A00 01000000 F0040000 

0418 MaxApertureRatioValue 0592 0500 01000000 F8040000 

0424 SubjectDistance 0692 0500 01000000 00050000 

0430 MeteringMode 0792 0300 01000000 01000000 

043C LightSource 0892 0300 01000000 01000000 

0448 Flash 0992 0300 01000000 00000000 

0454 FocalLength 0A92 0500 01000000 08050000 

0460 SubSecTime 9092 0200 04000000 "000"00 

046C SubSecTimeOriginal 9192 0200 04000000 "000.'00 
0478 SubSecTimeDigitized 9292 0200 04000000 "00Cr00 

0484 FlashPixVersion A000 0700 04000000 "0100" 

0490 ColorSpace A001 0300 01000000 01000000 

Offset 
(Hex) Name Offset 

(Hex) 

049C Next IFD Offset 00000000 

Offset 
(Hex) 

• Name Data 
(Hex or "ASCII") 

04A0 ExposureTime Value 010000003C000000 
04A8 FNumber Value 0400000001000000 

0480 DateTimeOriginal Value "1997:09:01 12:00:00"00 
Value 

longer than 
4 Bytes of 
Exif IFD 

04C4 

04D8 

04E0 - 

DateTimeDigitized Value 

ShutterSpeed Value 

ApertureValue Value 

"1997:09:01 12:00:0CYD0 

0600000001000000 

0400000001000000 

04E8 BrightnessValue Value 0000000001000000 
04F0 • ExposureBiasValue Value 0000000001000000 
04F8 MaxApertureRatio Value 0100000001000000 

0500 SubjectDistande Value 0F0000000A000000 
0508 - FocalLength Value 3200000001000000 

GPS IFD Offset Entry Number 
(Hex) Name 

(Hex) 

0510 GPS IFD Number 0013 

Offset Tag ID Type Count ValueOffset 
(Hex) Name (Heic) (Hex) (Hex) (Hex or "ASCII") 

0512 GPSVersionlF 0000 0100 04000000 02000000 

051E GPSLatitudeRef 0100 0200 02000000 "N"000000 
052A GPSLatitude 0200 0500 03000000 FA050000 

0536 GPSLongitudeRef 0300 0200 02000000 "E"000000 
0542 GPSLongitude 0400 0500 03000000 12060000 

054E • GPSAltitudeRef 0500 0100 01000000 00000000 
055A GPSAltitude 0600 0500 - 01000000 2A060000 

- 0566 GPSTimeStamp 0700 0500 03000000 32060000 
0572 GPSSatellites 0800 0200 0D000000 4A060000 
057E GPSStatus 0900 0200 02000000 "A"000000 
058A GPSMeasureMode 0A00 0200 02000000 "7000000 
0596 GPSDOP 0800 0500 01000000 58060000 

-128-

ADOBE - Exhibit 1008, page 137 

Value 
longer than 
4 Bytes of 
Exif IFD 

GPS IFD 

Offset 
(Hex) 

03AC 

03B8 

03C4 

03D0 

03DC 

03E8 

03F4 

0400 

040C 

0418 

0424 

0430 

043C 

0448 

0454 

0460 

046C 

0478 " 

0484 

0490 

Offset 
(Hex) 

049(3 

Offset 
(Hex) 

04A0 

04A6 

04B0 

04(34 

04D8 

041:0- 

04E8 

04F0 

04F8 

0500 

05O8 

Offset 
(Hex) 

0510 

Offset 
(Hex) 

0512 

051E 

052A 

0536 

0542 

054E 

055A 

0566 

0572 

057E 

058A 

O596 

Name 

ExposureTime 

FNumber 

ExifVersion 

DateTimeOriginal 

DateTimeDigitized 

ShutterSpeedValue 

ApertureValue 

BrightnessValue 

ExposureBiasValue 

MaxApertureRatioValue 

SubjectDistance 

MeteringMode 

LightSource 

Flash 

FocalLength 

SubSecTime 

SubSec’13meOriginal 

SubSecTimeDigitized 

FlashPixVersion 

ColorSpace 

Name 

Next IFD Offset 

Name 

Exposure’13me Value 

FNumber Value 

DateTimeOriginal Value 

DateTimeDigitized Value 

ShutterSpeed Value 

ApertureValue Value 

BdghtnessValue Value 

¯ ExposureBiasValue Value 

MaxApertureRatio Value 

SubjectDistande Value 

FocalLength Value 

Name 

GPS IFD Number 

Name 

. GPSVersionlF 

GPSLatitudeRef 

GPSLatitude 

GPSLongitudeRef 

Tag ID 
(Hex) 

9A82 

9D82 

0090 

0390 

0490 

0192 

0292 

0392 

0492 

0592 

0692 

0792 

0892 

0992 

0A92 

9092 

9192 

9292 

A000 

A001 

Tag ID 
(Hex) 

0000 

0100 

0200 

0300 

Type 
(Hex) 

0500 

0500 

O700 

0200 

0200 

0A00 

0500 

0A00- 

0A00 

0500 

0500 

0300 

0300 

0300 

0500 

0200 

0200 

0200 

0700 

0300 

Type 
(Hex) 

0100 

0200 

.0500 

0200 

Count 
(Hex) 

01000000 

01000000 

04000000 

14000000 

14000000 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000 

04000000 

04000000 

04000000 

04000000 

01000000 

Offset 
(Hex) 

00000000 

Data 
(Hex or"ASCII") 

010000003C000000 

0400000001000000 

"1997:09:01 12:00:00"00 

"1997:09:01 12:00:00"00 

0600000001000000 

0400000001000000 

0000000001000000 

0000000001000000- 

0100000001000000 

0F0000000A000000 

3200000001000000 

Entry Number 
(Hex) 

0013 

Count 
(Hex) 

04000000 

02000000 

03000000 

02000000 

ValueOffset 
(Hex or"ASCII") 

A0040000 

A8040000 

"0200" 

B0040000 

C4040000 

D8040000 

E0040000 

E8040000 

F0040000 

F6040000 

00050000 

01000000 

01000000 

00000000 

08050000 

"000"00 

"000"00 

"000"00 

"0100" 

01000000 

ValueOffset 
(Hex or"ASCII") 

02000000 

"N"000000 

FA050000 

"E"000000 

GPSLongitude 

GPSAItitudeRef 

GPSAItitude 

GPSTimeStamp 

GPSSatellites 

GPSStatus 

GPSMeasureMode 

GPSDOP 

0400 

0500 

0600 

0700 

0800 

0900 

0A00 

0B00 

050o 

OlOO 

0500 

0500 

0200 

0200 

0200 

0500 

03000000 

01000000 

01000000 

b3000000 

0D000000 

02000000 

02000000 

01000000 

12060000 

00000000 

2A060000 

32060000 

4A060000 

"A"000000 

"2"000000 

58060000 
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05A2 

05AE 

05BA 

05C6 

0502.

05EA 

GPSSpeedRef 

 GPSSpeed 

GPSTrackRef 

GPSTrack 

- - GPSImgDirectionRef - 

GPSImgDirection 

GPSMapDatum 

°COO 0200., _ 02000000 "K"000000 
! ) :, 

ODOO 0500 01000000 , 60060000 

OE00 0200 02000000 ' 7000000 
OF00 0500„ s, t 01000000 1 • 68060000 

• - 1000 - 0200 • 02000000- - - "T'000000 -

05DE 1100 0500 01000000 70060000 

1200 0200 06000000 78060000 

Offset 
(Hex) Name Offset 

(Hex) 

05F6 Next IFD Offset 00000000 

Value 
longer than 
4 Bytes of 
GPS IFD 

Offset 
(Hex) Name Data 

(Hex or "ASCII") 

05FA 

0612 

062A 

0632 

064A 

0658 

0660 

0668 
0670 

0678 

GPSLatitude Value 

GPSLongitude Value 

GPSAltitude Value 

GPSTimeStamp Value 
GPSSatellites Value (Last Byte is 

padded) 
GPSDOP Value 

GPSSpeed Value 

GPSTrack Value 

GPSImgDirection Value 

GPSMapDatum Value 

230000000100000030000000010000000800000001000000 

8B0000000100000022000000010000003700000001000000 

E806000064000000 

000000000100000000000000010000000000000001000000 

"2,7,14,15,16"0000 

0100000001 000000 
0000000001000000 

0000000001000000 

0000000001000000 

"TOKYO"00 

1st IFD 

Offset. 
(Hex) Name Entry Number 

(Hex) 

067E Number Of Entries OF00 

Offset 
(Hex) Name 

Tag ID Type Count ValueOffset 
(Hex) (Hex) (Hex) (Hex or "ASCII") 

0680 

068C 

0698 

06A4 

06B0 

06BC 

06C8 

0604 

06E0 

06EC 

06F8 

0704 

0710 

071C 

0728 

ImageWidth 

ImageLength 

BitsPerSample 

Compression 

Photometriclnterpretation 

StripOffsets 

SamplesPerPixel 
RowsPerStrip 

StripByteCounts 

XResolution 

YResolution 

PlanarConfiguration 

ResolutionUnit 

YCbCrSubSampling 

YCbCrPositioning 

0001 0400 01000000 50000000 
0101 0400 01000000 3C000000 

0201 0300 03000000 38070000 

0301 0300 01000000 01000000 
0601 0300 01000000 06000000 
1101 0400 01000000 4E070000 

1501 0300 01000000 03000000 
1601 0400 01000000 3C000000 

1701 0400 01000000 80250000 

1A01 0500 01000000 3E070000 

1B01 0500 01000000 46070000 

1C01 0300 01000000 01000000 

2801 0300 01000000 02000000 

1202 0300 02000000 02000100 

1302 0300 01000000 02000000 

Offset 
(Hex) Name Offset 

(Hex) 

0734 Next IFD Offset 00000000 

Value . 
longer than 

4byte of 
1st IFD 

Offset 
(Hex) Name Data 

(Hex or "ASCII") 

0738 

073E 

0746 

074E 

BitPerSample Value 

XResolution Value 

YResolution Value 

(Thumbnail Image Data Strip) 

080008000800 

4800000001000000 

4800000001000000 

Primary Image 
Data 

Offset 
(Hex) Name Data

(Hex or "ASCII") 

2CCE Image Data StripO 

- 129 - 

ADOBE - Exhibit 1008, page 138 

Value 
longer than 
4 Bytes of 
GPS |FO 

1st IFD 

Value 
longer than 

4byte of 
1st IFD 

05A2 

05AE 

05BA 

05C6 

05D2 ¯ 

05DE 

05EA 

Offset 
(Hex) 

05F6 

Offset 
(Hex) 

05FA 

,0612 

062A 

0632 

064A 

0658 

0660 

0668 

0670 

0678 

Offset, 
(Hex) 

067E 

Offset 
(Hex) 

0680 

068C 

0698 

06A4 

06B0 

GPSSpeedRef 

GPSSpeed 

GPSTrackRef 

GPSTrack 

"-~ GPSImgDirectionRef - 

GPSImgDirection 

GPSMapDatum 

Name 

Next IFD Offset 

Name 

GPSLatitude Value 

GPSLongitude Value 

GPSAItitude Value 

GPSTimeStamp Value 
GPSSatellites Value (Last Byte is 

padded) 
GPSDOP Value 

GPSSpeed Value 

GPSTrack Value 

GPSImgDirection Value 

GPSMapDatum Value 

Name 

Number Of Entries 

Name 

ImageWidth 

ImageLength 

BitsPerSample 

Compression 

Photometficlnterpretation 

OCO0 

ODO0 

OEO0 

OFO0 

-1000 

1100 

1200 

Tag ID 
(Hex) 

0001 

0101 

0201 

0301 

0601 

0200 .... 02000000 "~’000000 

0500 01000000 , 60060000 

0200 o2oooooo ’:r’oooooo 
9 oo.: ,  8o6oooo 

- 0200’ 02000000 ......... T’000000 

0500 01000000 70060000 

0200 06000000 78060000 

Offset 
(Hex) 

00000000 

Data 
(Hex or"ASCII") 

230000000100000030000000010000000800000001000000 

880000000100000022000000010000003700000001000000 

ESOB000064000000 

000000000100000000000000010000000000000001000000 

Type 
(Hex) 

0400 

0400 

0300 

0300 

0300 

"2,7,14,15,16"0000 

0100000001000000 

0000000001000000 

0000000001000000 

0000000001000000 

"TOKYO"00 

Entry Number 
(Hex) 

0F00 

Count 
(Rex) 

01000000 

01000000 

03000000 

oi oo00oo 
01000000 

06BC 

06C8 

06D4 

06E0 

06EC 

06F8 

StripOffsets 

SamplesPerPixel 

RowsPerStrip 

StripByteCounts 

XResolution 

YResolution 

1101 

1501 

1601 

1701 

1A01 

1B01 

0400 

0300 

0400 

0400 

0500 

0500 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000 

1C01 

2801 

1202 

1302 

0704 

0710 

071C 

0728 

Offset 
(Hex) 

0734 

Offset 
(Hex) 

0738 

073E 

0746 

074E 

Offset 
(Hex) 

2CCE 

PlanarConfiguration 

ResolutionUnit 

YCbCrSubSampling 

YCbCrPositioning 

Name 

Next IFD Offset 

Name 

BitPerSample Value 

XResolution Value 

YResolution Value 

(Thumbnail Image Data Strip) 

Name 

Image Data Strip0 

0300 

0300 

0300 

0300 

01000000 

01000000 

02000000 

01000000 

Offset 
(Hex) 

00000000 

Data 
(Nex or"ASCII’) 

080008000800 

4800000001000000 

4600000001000000 

Primary Image Data 
Data (Hex or "ASCII") 

: 

ValueOffset 
(Hex or"ASCII") 

50000000 

3C000000 

38070000 

01000000 

06000000 

4E070000 

03000000 

3C000000 

80250000 

3E070000 

46070000 

01000000 

02000000 

02000100 

02000000 
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4FCE 

0978CE 

Image Data Stripl 

Image Data Strip68 
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4FCE 

0978CE 

Image Data Strip1 

Image Data Strip68 
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A.3 JPEG Compressed (4:2:2) File 

• Table 35 JPEG Compressed (4:2:2) File ()ascription Sample Contents.

- Primary-Image . 

Recording Format' 

Subsampling 

Restart Markers 

Quantization Tables 

. . Pixels 

Image Title , 

Image Input Equipment Manufacturer 

Image jnput.Equipment Model Name 

Orientation • 

Image Resolution ' . 

File Change Date and Time 

Copyright • : 

JPEG 

 YCC 4:2:2

Inserted 

3:

640 (W) x 480 (H) 

-. Exif JPEG_422 

DS Company 

Example 

Normal 

-72 dpi (Width), 72 dpi (Length) 

1997:09:01 12:00:00 

:, Copyright, ABCDE,1997 • 

• 

' 

Exif-specific Information 

Version ' 

Date and Time of Original Image Creation 

Date and Time of File Creation 

Components 

Image Compression Mode 

Shutter Speed,,, . . . 

Aperture 

Brightness . . - . 

Exposure Bias . : 

Maximum Lens Aperture 

Subject Distance 

Metering Mode 

Light Source , 

Flash ON/OFF, 

Ver. 2.0 

' 1997:09:01:12:00:00 

1997:09:0112:00:00 

Y,Cb,Cr 

2bit/pel 

 : 59/10 (equivalent to 1/60 Sec.) 

50/10 (equivalent to F:5.6) 

80/10 

0/0 

200/10 

20/10 

 MultiSpot 

% Daylight 

ON 

Thumbnails . . 
Recording Format.

Subsampling 

Pixels ' 

Image Resolution 

JPEG 
... .• YCC 4:2:2 

80 (W) x 60 (H) 

72 dpi (Width), 72 dpi (Length) 

.1 • 
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A.3 JPEG Compressed¯(4:-2:2) File ..,- ... 

Table 35 JPEG C~mpressed (4:2:2) File D~scription sample Contents 

Primary-lmage - , . - 

Recording Format’ 

Subsampling 

Restart Markers 

Quantization Tables 

Pixels 

Image Title 

Image Input Equipment Manufacturer 

¯ !m.age !r)put’Equipment Model Name 

Orientation 

Image Resolution ~. 

File Change Date and Time 

.Copydgh~ ’ . 

Exif-specifi¢ Information        ¯ 

Version 

Date arid Time of Original Image Creatiqn 

Date and Time of File Creatior 

Components 

Imag~ Compression Mode 

Shutter Speed(,,. 

Aperture 

Brightness .... . 

Exposure Bias. 

Maximum L.ens Aperture 

Subject Distance 

Metering Mode . 

Light Source " 

Flash ON/OFF 

Thumbnails 

Recording Format¯ 

Subsampling 

Pixels 

Image Resolution 

JPEG 

YCC 4:2:2 

Inserted 

3: 

640 (VV) x 480 (H) 

.-. Exif_JPEG_422 

DS Company 

Example 

Normal 

-72 dpi (Width), 72 dpi (Length) ¯ 

1997:09:01 12:00:00 

. Copyr!ght, ABCDE,1997 ¯ 

Ver. 2.0 

1997:09:01112:00:00 

1997:09:01¯ 12:00:00 

Y, Cb,Cr 

2bit/pel 

¯ 59/10 (equivalent to 1/60 Sec.) 

50/10 (equivalent to F:5.6) 

80/10 

0/0 

200/10 

20/10 

MultiSpot 

Daylight 

JPEG 

YCC 4:2:2 

80 (W) x 60 (H) 

72 dpi (VVidth), 72 dpi (Length) 
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Table 36 JPEG Compressed JPEG 6tieeM, VeS:oriptiorirSariipift 

Offset 
Maker Segment. - .,„ Name.-.(Hex) ' • 

Code 
- -• --.(lieic).• ,- i .„ . ,Comment 

0000 - SOI - - - SOI Marker - FFDB • Start of Image , 

0002 . • APP1 Marker - -.• - -• FFE1- - i 

0004 APP1 Length 291C • 

0006 APP1 
. _ 

Identifier "Exif'00.' • „ 

000B Pad 00 

000C APP1 Body . See Next Table 

0E39 ... • DQT Marker FFDB Define Quantization Table 

OE3B 
_ 

DQT Length 0005 

0E3D - -. Pq, Tq ' ' -00

0E3E - table elements '10080C0E  • , ' • • r 64 Bytes of Data 

0E7E 
DQT 

Pq,Tq 01 • 

0E7F table elements OF101016.... , 64 Bytes of Data z 
OEBF Pq,Tq 02

DECO • . table elements 0F101016..... 64 Bytes of Data 

OF00 DHT Marker FFC4 . 

OF02 DHT Length 01A2 

OF04 . Th 00 . , Table 0 for DC 

OF05 , . Li 00010501....
OF15 Vij 00010203.... 

OF21 Th 10  Table 0 for AC . 

OF22 Li 00020103.... 

OF32 
DHT 

- Vij 01020300.... ' 

OFD4 Th 01 Table 1 for DC 
OFD5 Li 00030101.... 

OFE5 Vij 00010203.... 

OFF1 Th 11 Table 1 for AC 

OFF2 Li 00020102.... • . -

1002 -, Vij 00010203:... 

10A4 DRI Marker FFDD 

10A6 DRI DRI Length 0004 -' 
10A8 Ri 0004 

10AA SOF0 Marker FFCO
10AC SOF0 Length 0011 . 
10AE .• P ' 08 
10AF Y 01E0:
10B1 • - 7 X 0280 

10B3 Nf 03 

1064 C1 01 
1085 SOF0 H1,V1 21 

1086 Tq1 00 

1067 C2 02 
1068 H2,V2 11 

10B9 Tq2 01 

10BA c3 03 

10BB H3,V3 11 

10BC Tq3 02 

10BD SOS SOS Marker FFDA 

10BF SOS Length 000C 
10C1 Ns 03 
10C2 Cs1 01 
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LIPEG Strea’~’:D~s, cript o~SamRte L. ~ ’,,, Table 36 JPEG Compressed 

Offset 
(Hex) 

0000 

0002 

0004 

OO06 

O00B 

000C 

0E39 

0E3B 

0E3D 

0E3E 

0E7E 

0E7F 

0EBF 

0ECO 

0F00 

0F02 

0F04 

0F05 

0F15 
¯ 0F21 

0F22 

0F32 

0FD4 

0FD5 

0FE5 

0FF1 

0FF2 

1 O02 

10A4 

10A6 

10A8 

10AA 

10AC 

10AE 

10AF 

10B1 

10B3 

10B4 

10B5 

10B6 

10B7 

10B8 

IOB9 

10BA 

10BB 

10BC 

10BD 

10BF 

10C1 

10C2 

Maker .Segment. -. ~- -~.,.: Name...- 

....... SOl -. .... SOl, Marker 

APP1       " ~ 

DQT 

APP1 Marker 

APP1 Length 

Identifier 

Pad 

APP1 Body 

" DQT Marker 

DQT Length 

Pq, Tq 

table elements 

Pq,Tq 

-table elements 

Pq,Tq 

table elements 

DHT Marker 

DHT Length 

Th 

Li 

wj 
Th 

Li 

vii 
Th 

Li 

~j 
Th 

Li 

DRI Marker 

DHT 

Code 
: :.1....-,(He’x)..;’~"! , : ....~,Comment 

- - - FFD8 Start of Image 

- FFE1 

291C 
,,~xir,O0.~ 

00 

FFDB 

00C5 ¯ 

~IOOBOCOE.I:..; 

01 

0F101016 ..... 

02 

0F101016...... 

FFC4 

01A2 

00. 

00010501 .... 

00010203 .... 

10 

00020103 .... 

01020300 .... 

01 

00030101 .... 

00010203 .... 

11 

00020102...: 

00010203:_. 

FFDD 

See Next Table 

Define Quantization Table 

.. r 64 Bytes of Data 

¯ , 64 Bytes of Data : 

64 Bytes of Data 

Table 0 for DC 

Table 0 for AC 

Table 1 for DC 

Table 1 for AC 

DRI 

SOFO 

sos 

DRI 

Ri 

SOFO Marker 

SOFO Length 

P 

Y 

X 

Nf 

Cl 

H1 ,Vl 

Tql 

C2 

H2,V2 

Tq2 

C,3 

H3,V3 

Tq3 

SOS Marker 

SOS Length 

Ns 

Csl 

Length 0004 

0004 

FFC0 

0011 

08 

01E0 

0280 

O3 

01 

21 

00 

02 

11 

01 

O3 

11 

O2 

FFDA 

000C 

03 

01 
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10C3 Td1,Ta1 00 

10C4 Cs2 _ 02 

10C5 Td2,Ta2 11 

10C6 Cs3 03 

10C7 Td3,Ta3 11 

10C8 Ss 00 

10C9 Se 3F 

10CA Ah,AI 00 

10CB Image Data Compressed Data 

111C4 EOI FFD9 
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10C3 

10C4 

10C5 

10C6 

10C7 

10C 8 

10C9 

10CA 

10CB 

111C4 

image Data 

EOI 

Tdl ,~’al 

Cs2 

Td2,Ta2 

Cs3 

Td3,Ta3 

Ss, 

Se 

Ah,AI 

02 

11 

03.. 

11 

00 

3F 

00 

FFD9. 

Compressed Data 
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Table 37 JPEG Compressed (4:2.2) File APP1 Description Sample, 

Offset 
(Hex) 

, 
• Name Data 

(Hex or "ASCII")

Header 0000 Byte Order - 4D4D ("II") .,.: 
0002 42 . 2A00 s 
0004 0th IFD Offset 08000000 ' 

Offset 
- (Hex) Name - - - 

•, . 
Entry Number • 

(Hex) - 

0008 Number of Entries 0600 
.. 

Offset Name Tag ID Type Count • ValueOffset 
(Hex) (Hex) (Hex) (Hex) (Hex or "ASCII") 

000A Ima_geDescription . _ 0E01 _ . . 0200 • 0E000600 ' 92000000 

_ 
. . . 

0016 Make 0F01 0200 09000000 A0000000 

0022 Model  1001 0200 08000000 AA000000 
002E Orientation 1201 0300 01000000 01000000 

0th IFD 003A XResolution 1A01 0500 01000000 62000000 
0046 YResolution 1601 0500 01000000 BA000000 
0052 ResolutionUnit 2801 0300 01000000 02000000 
005E DateTime 3201 0200 14000000 C2000000 
006A YCbCrPositioning 1302 0300 01000000 02000000 
0076 CopyRight 9882 0200 15000000 D6000000 
0082 Exif IFD Pointer 6987 0400 01000000 EC000000 

Offset 
(Hex) Name Offset 

(Hex) 

008E Next IFD Offset C402 

Offset 
(Hex) Name Data 

(Hex or "ASCII") 

0092 ImageDescription Value "Exif JPEG_422"00 

Value 00A0 Make Value "DSCompany"00 
longer than 00AA Model Value "Example"00 

4byte of 0th IFD '00B2 XResolution Value 4800000001000000 
00BA YResolution Value 4800000001000000 
00C2 DateTime Value "1997:09:01 12:00:00"00 

00D6 Copyright Value (Last Byte is Padded) "Copyright,ABCDE,199T'0000 

Exif IFD Offset 
(Hex) Name Entry Number 

(Hex) 

00EC Exif IFD Number 1900 

Offset Tag ID Type Count ValueOffset 
(Hex) Name (Hex) (Hex) (Hex) (Hex or "ASCII") 

00EE ExposureTime 9A82 0500 01000000 1E020000 
00FA FNumber 9D82 0500 01000000 26020000 
0106 ExifVersion 0090 0700 04000000 "0200" 
0112 DateTimeOriginal 0390 0200 14000000 2E020000 

011E DateTimeDigitized 0490 0200 14000000 42020000 
012A ComponentsConfiguration 0191 0700 04000000 01020000 
0136 CompressedBitsPerPixel 0292 0500 01000000 56020000 
0142 ShutterSpeedValue 0192 0A00 01000000 5E020000 
014E ApertureValue 0292 - 0500 01000000 66020000 

015A BrightnessValue 0392 0A00 01000000 6E020000 
0166 ExposureBiasValue 0492 MOO 01000000 76020000 
0172 MaxApertureRatioValue 0592 0500 01000000 7E020000 

017E SubjectDistance 0692 0500 01000000 86020000 
018A MeteringMode 0792 0300 01000000 01000000 
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Header 

0th IFD 

Value 
longer than 

4byte of 0th IFD 

Table 37 JPEG Compressed (4:2÷2) File APP1 Description Sample, 

Offset 
(Hex) 

0000 

0002 

0004 

Offset 
" (Hex) 

0008 

O~set 

000A 

0016 

0022 

002E 

003A 

0046 

0052 

005E 

006A 

0076 

0082 

Offset 
(Hex) 

008E 

Offset 
(Hex) 

0092 

00AO 

00AA 

00B2 

00BA 

00C2 

00D6 

Offset 
(Hex) 

00FC 

Offset 
(Hex) 

00EE 

00FA 

0106 

0112 

011E 

012A 

0136 

0142 

014E 

015A 

0166 

0172 

017E 

018A 

¯ Name 

Byte Order 

42 

0th IFD Offset 

Name 

Number of Entdes 

Name 

Ima_ge. De_scription 
Make 

Model 

Orientation 

XResolution 

YResolution 

ResolutionUnit 

Datel3me 

YCbC[Positioning 
CopyRight 

Exif IFD Pointer 

Name 

Next IFD Offset 

Name 

ImageDescription Value 

Make Value 

Model Value 

XResolution Value 

YResolution Value 

Date’lime Value 

Copyright Value (Last Byte is Padded) 

Exif IFD Name 

Exif IFD Number 

Name 

ExposureTime 

FNumber 

ExiWersion 

DateTimeOriginal 

DatelimeDigitized 

ComponentsConfiguration 

CompressedBitsPer Pixel 

ShutterSpeedValue 

ApertureValue 

BrightnessValue 

ExposureBiasValue 

MaxApertureRatioValue 

SubjectDistance 

MeteringMode 

Tag ID 
(Hex) " 

0E01 

0F01 

1001 

1201 

1A01 

1B01 

2801 

3201 

1302 

9882 

6987 

Tag ID 
(Hex) 

9A82 

9D82 

0090 

0390 

0490 

0191 

0292 

0192 

0292 

0392 

0492 

0592 

0692 

0792 

Data 
(Hex or "ASCII") : 

4D4D ("lr’) . 

2AO0 
08000000     ~        , 

Entry Number 
(Hex) 

0B00 

Type Count ValueOffset 
(Hex) (Hex) (Hex or "ASCII") 

0200 0E000000 : 92000000 

0200 09000000 A0000000 

0200 08000000 AA000000 

0300 01000005 01000000 

0500 01000500 B2000000 

0500 01000000 BA000000 

0300 01000500 02000000 

0200 14000000 C2000000 

0300 01000500 02000000 

0200 15000000 D6000000 

0400 01000000 EC000000 

Offset 
(Rex) 

C402 

Data 
(Hex or "ASCII") 

"Exif_J P EG_422"00 

"DSCompany"00 

"Example"00 

4600000001000000 

4800000001 O00OO0 
"1997:09:01 12:00:00"00 

"Copyright,ABCDE,1997"0000 

Entry Number 
(Hex) 

1900 

Type Count ValueOffset 
(Hex) (Hex) (Hex or "ASCII") 

0500 01000000 1 E020000 

0500 01000000 26020000 

0700 04000000 "0200" 

0200 14000000 2E020000 

0200 14000000 42020000 

0700 04000000 01020000 

0500 01000500 56020000 

0A00 01000500 5E020000 

0500 01 050000 66020000 

0A00 01 050000 6E020000 

0A00 01000000 76020000 

0500 01000500 7E020000 

0500 01000000 86020000 

0300 01 050000 01000005 

-134- 

ADOBE - Exhibit 1008, page 143



0196 

01A2 

01AE 

01BA 

01C6 

0102 

01DE 

01EA 

01F6 

0202 

020E 

LightSource 

Flash 

FocalLength 

' • UserComments 

SubSecTime - 

SubSecTimeOriginal 

SubSecTimeDigitized 

FlashPixVersion 

Colorspace 

Pixel X Dimension 

Pixel Y DiMension 

' 0892 ' 

0992 

0A92 

8692 

9092 

9192 , 

9292 

A000 

A001 

A002 

' A003 

•:, 0300 : • • 01000000 , " 
0300 01000000 

 0500 01000000 

' - 0700 . 2E000000 

0200 04000000 

0200 04000000 

0200 ' 04000000 

0700 ' 04000000 

0300 01000000 

0400 01000000 

0400 01000000 

: . 01000000 
00000000 

8E020000 

96020000 

"000"00 

- "000"00 

' "00(T00 

"0100" 

.01000000 

80020000 

E0010000 

Offset 
(Hex) Name - Offset 

(Hex) 

021A Next IFD Offset .00000000 

Value 
longer than 
4 Bytes of 
Exif IFD 

Offset 
(Hex) 

• 
. Name Data 

(Hex or "ASCII") • 

021E 

0226 

022E 

0242 

0256 

025E 

0266 

026E 

0276 

027E 

0286 

028E 
0296 

ExposureTime Value 

' FNumber Value 

DateTimeOriginal Value 

DateTimeDigitized Value 

CompressedBitsPerPixel Value 

- ShutterSpeedValue Value 

Aperture Value Value 

 BrightnessValue Value 

ExposureBiasValue Value 

MaxAperturekatioValue Value 

SubjectDistance Value 

FocalLength Value 
UserComment Value (46 Bytes) 

010000003C000000. 

0400000001000000 

"1997:09:01 12:00:00"00 

"1997:09:01 12:00:0=0 

0200000001000000 

0600000001000000

0400000001000000 

ood000000l000000 
0000000001000000 

0100000001000000 

0F0000000A000000 

3200000001000000 
4A49530000000000.... 

1st IFD 

Offset 
(Hex) NaMe 

Entry Number 
(Hex) 

02C4 Number Of Entries 0700 

Offset 
' (Hex) Name 

Tag ID 
(Hex) 

Type .' Count 
(Hex) , (Hex) 

ValueOffset 
(Hex or "ASCII") 

02C6 

0202 

02DE 

02EA • 
02F6 

0302 

030E 

... Compression 

XResolution 

YResolution 

ResolutionUnit 

JPEGInterchangeFormat 

JPEGInterchangeFormatLength 

YCbCrPositioning 

0301 

1A01 

1B01 

2801 

0102 

0202 

1302 

0300 , _01000000 

0500 01000000 

0500 . , 01000000 

0300 01000000 

0400  01000000 

0400 01000000 

0300 ' 01000000 

01000000 

1E030000 

26030000 

 02000000 

2D0E0000 

FF0A0000 

• 02000000 

Offset 
(Hex) Name . • ' Offset 

• (Hex) .. . 
• 

031A Next IFD Offset 00000000 

Value 
longer than 

4byte of 1st IFD 

Offset 
(Hex) 

Data 
(Hex or "ASCII") Name 

031E 

0326 

4800000001000000 

4800000001000000 

XResolution Value 

YResolution Value 

Thumbnail 
Image Data 

Offset 
(Hex) Name Data 

032E Thumbnail Data (JPEG Stream) 
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Value 
longer than 
4 Bytes of 
Exif IFD 

1st IFD 

Value 
longer than 

4byte of 1st IFD 

Thumbnail 
Image Data 

0196 

01A2 

01AE 

01 BA 

01C6 

01 D2 

01 DE 

0lEA 

01 F6 

0202 

020E 

Offset 
(Hex) 

021A 

Offset 
(Hex) 

021E 

0226 

022E 

O242 

0256 

025E 

0266 

026E 

0276 

027E 

0286 

028E 

0296 

Offset 
(Hex) 

02C4 

Offset 
(Hex) 

02C6 

02D2 

02DE 

02EA 

02F6 

0302 

030E 

Offset 
(Hex) 

031A 

Offset 
(Hex) 

031 E 

0326 

Offset 
(Nex) 

032E 

LightSource 

Flash 

FocalLength 

" : UserComments 

SubSecTime 

SubSecTimeOriginal 

SubSec’~meDigitized 

FlashPixVersion 

Colorspace 

Pixel X Dimension 

Pixel Y Dimension 

Name 

Next IFD Offset 

Name 

Exposure’Time Value 

, FNumber Value 

DateTimeOriginal Value 
DateTimeDigitized ~alue 

CompressedBitsPerPixel Value 

ShutterSpeedValue Value 

ApertureValue Value 

BrightnessValue Value 

ExposureBiasValue Value 

MaxAperture~ati0Value Value 

SubjectDistance Value 

FocalLength Value 

Us~rComment Value (~16 Bytes) 

0892 

0992 

0A92 

8692 

9092 

9192 

9292 

A000 

A001 

A002 

A003 

’ .’, 0300 : " 01000000, 

0300 01000000 

0500 01000000 
~ ’0700’ 2EO00000 

0200 04000000 
¯ 0200 04000000 

0200 ’ 04000000 

0700 ~4000000 

0300 01000000 

0400 01000000 

0400 01000000 

Offset 
(Hex) 

.00000000 

Data 
(Hex or"ASCI!") . 

OlOOOOOO3~OOOOOO 
0400000001000000 

"1997:09:01 12:00:00"00 

"1997:09:01 12:00:00"00 

0200000001000000 

0600000001000000 " 

0400000001000000 

00~0000001000000 

0000000001000000 

0100000001000000 

0F0000000A000000 

3200000001000000 

4A49530000000000 .... 

Nan~e 
Entry Number 

(Hex) 

Number Of Entries 

Name 

... Compression 

XResolution 

YResolution 

Re~olutionUnit 

JPEGInterchangeFormat ¯ 

JPEGIntemhangeFormatLength 

YCbCrPositioning 

Name 

Next IFD Offset 

Data 
(Hex or "ASCII") 

4800000001000000 

4800000001000000 

Tag ID 

(Hex) 

0301 

1A01 

1B01 

2801 

0102 

0202 

1302 

,: .OlO~6OOO 

oooooooo 

8EO2OO0O 

96020000 

"ooo"0o 

"0o~’oo 

’"0oo"oo 

"OlO~’ 

.01000000 

80020000 

E0010000 

07O0 

Type       :" Count ValueOffset 
(Hex).    o., (Hex) (Hex or"ASCII") 

0300 , .01000000 01000000 

0500 01000000 1E030000 

0500. 01000000 26030000 

0300 01000000 ,02000000 

0400 01000000 2DOE0000 

0400 01000000 FFOA0000 

0300 ~01000000 ,02000000 

Offset 

..... " (H~x) . 
00000000 

Name 

XResolution Value 

YResolution Value 

Name D~a 

ThumbnaiIData (JPEG Stream) 
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A.:4 JPEG Compressed (4:2:0) File 

Table 38 JPEG Compressed (4:2:0) File Description Sample Contents — 

Primary Ithige . 

Recording Format 

Subsampling 

Restart Markers 

. • Quantization Tables 

Pixels 

Image Title 

SOF Recorded Pixels 

' DCT Data 

Image Title 

Image Input Equipment Manufacturer 

Image Input EqUipment Model Name 

. Orientation 

Image Resolution 

File Change Date and Time 

Copyright 

• 

JPEG 

YCC 4:2:0 

- -Inserted 

• 2 

620 (VV) x 475 (H) 

620x475

640x475 

' 640x480 

Exif JPEG 420

DSCompany 

Example 

Normal 

72 dpi (Width), 72 dpi (Length) 

1997:09:01 12:00:00 

' Copyright, ABCDE,1997 

Exif-specific Information 

Version 

Date and Time of Original Image Creation 

Date and Time of File Creation 

Components 

Image Compression Mode 

Shutter Speed 

Aperture 

Brightness 

Exposure Bias 

Maximum Lens Aperture 

Subject Distance 

Metering Mode 

Light Source • 

Flash ON/OFF 

' Ver. 2.0 .. 
1997:09:01 12:00:00 

1997:09:01 12:00:00 

Y,Cb,Cr 

2bit/pel 

59/10 (equivalent to 1/60 sec.) 

50/10 (equivalent to F:5.6) 

80/10 

: 0/0 

200/10 

20/10 

. MultiSpot 
... Daylight . 

ON 

Thumbnails 

Recording Format 

. Subsampling 

, . Pixels 

Image Resolution 

. , TIFF 

 YCC 4:2:0 . 
80x60 .. 

72 dpi (Width), 72 dpi (Length) 
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JPEG ,Compressed (4:2:0) File 

.Table 38 JPEG Compressed (4:2:0) File Description Sample Contents 

Priman/Ima~ge .                    ,. 

Recording Format 

Subsampling 

Restart Markers 

Quantization Tables 

Pixels 

Image T’~le 

SOF Recorded Pixels 

DCT Data 

Image Title 

Image ’Input Equipment Manufacturer 

Image Input Eqdipment Model Name 

Orientation 

image Resolution 

File Change Date and Time 

Copyright 

Exif-specific Information 

Version 

Date and Time of Original Image Creation 

Date and Time of File Creation 

Thumbnails 

JPEG 

YCC 4:2:0 

,-. ,.Inserted 

2 

620 (W) x 475 (H) 

620x47~ 

640x475 

640x480 

Exif_JPEG_420 

DSCompany 

- Example 

Normal 

72 dpi 0Nidth), 72 dpi (Length) 

1997:09:01 12:00:00 

¯ Copyright, ABCDE,1997 

Ver. 2.0 

1997:09:01 12:00:00 

1997:09:01 12:00:00 

Components 

Image Compression Mode 

Shutter Speed 

Aperture 

Brightness 

Exposure Bias 

Maximum Lens Aperture 

Subject Distance 

Metering Mode 

Light Soume" 

Flash ON/OFF 

Y, Cb,Cr 

2bitJpel 

59/10 (equivalent to 1/60 sec.) 

50/10 (equivalent to F:5.6) 

80/10 

¯ 0/0 

200/10 

20/10 

MultiSpot 
¯ " Daylight 

ON 

Recording Format 

Subsampling 

Pixels 

Ima~]e Resolution 

TIFF 

YCC 4:2:0 

80x60 

72 dpi (VVidth), 72 dpi (Length) 
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Table.39 JPEG CoMpretsed (4:2:0) File JPEG Stream Description Sample 

Offset 
(Hex) Maker Segment Name _Code .

(Hex) Comment 

0000 SOI SQl Mirker FFDB Start of Image 

0002 

0004 

0006 APP1 

APP1 Marker 

APP1 Length 

Identifier 

, FFE1 

1FB.C 

"Exir00 

_ . . . 

0008 _ Pad 00 

000C APP1 Body 
_ 

See Next Table 

1FC0 DQT Marker FFDB Define Quantization Table 

1FC2 DQT Length 0084 

1FC4 
DQT 

Pq, Tq 00 

1FC5 table elements 08060607.... 64 Bytes of Data 

2005 Pq,Tq 01 . 

2006 table elements 0909090C.... 64 Bytes of Data 

2046 DHT Marker FFC4 

2048 DHT Length 01A2 

204A Th 00 Table 0 for DC 
204B Li 00010501.... 

205B Vij 00010203.... 

2067 Th 10 Table 0 for AC 

2068 Li 00020103.... 

2078 
•  DHT 

Vij 01020300.... 

211A Th 01 Table 1 for DC 

211B Li 00030101.... 

212B Vii 00010203.... 

2137 Th 11 Table 1 for AC 

2138 Li 00020102.... 

2148 Vij 00010203.... 

21EA DR Marker FFDD 

21EC DRI DRI Length 0004 

21EE Ri 0004 

21F0 SOF0 Marker FFCO 

21F2 SOF0 Lentth 0011 

21F4 P 08 

21F5 Y 01DB 

21F7 X 0280 

21F9 Nf 03 

21FA C1 01 

21FB SOF0 H1,V1 22 

21FC Tq1 00 

21FD C2 02 

21FE H2,V2 11 

21FF Tq2 01 

2200 C3 03 

2201 H3,V3 11 

2202 Tq3 01 

2203 SOS SOS Marker FFDA 

2205 SOS Length 000C 

2207 Ns 03 

2208 Cs1 01 

2209 Td1,Ta1 00 

220A Cs2 02 
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Offset 
(Hex) 

0000 

0002 

0o04 
0006 

0001~ 

oooc 
I FC0 

1FC2 

1FC4 

1FC5 

2005 

2006 

2O46 

2O48 

204A 

204B 

205B 

2067 

2068 

2078 

211A 

211B 

212B 

2137 

2138 

2148 

21 EA 

21 EC 

21EE 

21F0 

21 F2 

21 F4 

21 F5 

21F7 

21 F9 

21FA 

21FB 

21 FC 

21FD 

21FE 

21F F 

2200 

2201 

2202 

Table.39 JPEG CompreSsed (4:2:0) File JPEG Stream Description Sample..= " 

Maker Segment Name 

SOl SOl M~,rker 

APP1 Marker 

APP1 Length 

APP1 Identifier 

Pad 

APP1 Body 

DQT Marker 

DQT Length 

DQT Pq, Tq 

table elements 

Pq,Tq 

table elements 

DHT Marker 

DHT Length 

Th 

DHT 

_Code. 
(Hex) 

FFD8 

FFE1 

"Exir’O0 

oo 

,FFDB 

0084 

00 

08060607 .... 

01 

0909090C .... 

FFC4 

01A2 

00 

00010501 .... 

Comment 

Start of Image 

S~e Next Table 

Define Ouantization Table 

64 Bytes of Data 

64 Bytes of Data 

Table 0 for DC 

Th 

Li 

wj 
Th 

Li. 

wj 
Th 

Li 

wj 

00010203 .... 

10 

00020103 .... 

01020300 .... 

01 

.00030101 .... 

00010203 .... 

11 

00020102 .... 

00010203 .... 

Table 0 forAC 

Table 1 for DC 

Table lforAC 

DRI 

SOF0 

SOS 

DR Marker 

DRI Length 

Ri 

SOF0 Marker 

SOF0 Lentth 

P 

Y 

X 

Nf 

Cl 

H1,V1 

Tql 

C2 

H2,V2 

Tq2 

C3 

H3,V3 

Tq3 

SOS Mariner 

SOS Length 

Ns 

Csl 

Tdl ,Tal 

Cs2 

FFDD 

0004 

0004 

FFC0 

0011 

O8 

01DB 

0280 

03 

01 

22 

00 

02 

11 

01 

O3 

11 

01 

FFDA 

000C 

O3 

01 

00 

02 

-137- 

ADOBE - Exhibit 1008, page 146



220B Td2,Ta2. 11 

.220C Cs3 03

220D Td3,Ta3 11 

220E Ss 00 

220F Se 3F 

2210 Ah,Al 00' 

2211 Image Data F9FE.... Compressed Data 

13BA4 EOI FFD9 
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220B 

220C 

220D 

220E 

220F 

221"0 

2211 

13BA4 

Image Data 

EOI 

- ~rd2,Ta2.., 

.Cs3 

¯ ’ .Td3,Ta3 

:" Ss 

Se 

Ah,AI 

.......... 03 

¯ 3F " 

¯ 01~;’ .- 

F9FE .... Compressed Dat~i -.. 

FFD9 

- 138- 

ADOBE - Exhibit 1008, page 147



Table 40 JPEG Compressed (4:2:0) File APP1 Description Sample 

Header 

Offset. 
(Hex) . 

, :Name . 
, . Data . 

(Hex or "ASCII") 

0000 

0002, 

Byte Order 

- 42 

4D4D ("II") 

2A00

0004 ' 0th 'IFD Offset . 08000000 

Offset Name Entry Number ' 
(Hex) • (Hex) 

• 0008 Number of Entries OBOO 

Offset Name Tag ID Type Count ValueOffset 
(Hex) (Hex) (Hex) (Hex) (Hex or "ASCII") 

000A ImageDescription 0E01 0200 0E000000 92000000 
0016 Make OF01 0200 09000000 A0000000 
0022 Model 1001 0200 08000000 AA000000 
002E Orientation 1201 '0300 01000000 01000000 

0th IFD 003A • XResolution 1A01 0500 01000000 B2000000 
0046 YResolution 1801 0500 01000000 BA000000 
0052 ResolutionUnit 2801 0300 01000000 02000000 

005E - DateTime 3201. 0200 14000000 C2000000 
006A . • YCbCrPositioning 1302 0300. 01000000 • 02000000 
0076 Copyright 9882 0200 15000000 D6000000 
0082. Exif IFD Pointer • 6987 0400 01000000 EC000000 

Offset. , Name Offset 
(Hex) (Hex) 

008E ' Next IFD Offset • C402 

Offset 
(Hex) Name Data 

(Hex or "ASCii") 

0092. ImageDescription Value "Exif JPEG_420"00 
Value 

longer than 
4byte of 0th 

IFD 

00A0 

00AA 

00B2 

. _ Make Value 

Model Value 

XResolution Value 

"DSCompany"00 . • 

"Example00 

4800000001000000 

00BA • YResolution Value 4800000001000000
• 00C2 DateTime Value . "1997:09:01 12:00:00"00.. 

00D6 Copyright Value (Last Byte is Padded) . "Copyright,ABCDE,1997"0000 

Exif IFD Offset Entry Number 
(Hex) Name (Hex) 

00EC . Exif IFD Number 1900 

• Offset Name ' Tag ID 'Type Count ValueOffset 
(Hex) (Hex) .(Hex) (Hex) (Hex or "ASCII") 

00EE ExposureTime 9A82 0500 01000000 1E020000 

00FA FNumber 9D82 0500 01000000 26020000 
0106 - .ExifVersion 0090 0700 04000000 "0200" 

0112' DateTimeOriginal 0390. 0200 14000000 2E020000 
011E DateTimeDigitized 0490 0200 14000000 42020000 
012A ComponentsConfiguration 0191 0700 ' 04000000 01020300 

0136 CompressedBitsPerPixel C 0292 0500 01000000 56020000 

0142 ShutterSpeedValue 0192 ' 0A00. 01000000 5E020000 

014E Aperture Value 0292 0500 01000000  66020000 

015A BrightnessValue 0392 OAOO 01000000 • 6E020000 

0166 ExposureBiasValue 0492 0A00 01000000 76020000 

0172 MaxApertureRatioValue 0592 0500 01000000 , - 7E020000 

017E SubjectDistance 0692 0500 01 000000. 86020000 

018A MeteringMode 0792 0300 01000000 01000000 . 

aRo R. pill 
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Header 

0th IFD 

Va|ue 
longer than 
4byte of 0th 

IFD 

Exif IFD 

Offset. 
(Hex) . 

0000 

0002, 

0004 . 

Offset 

(Hex) 

0008 

Offset 
(Hex) 

000A 

0016 

0022 

002E 

003A 

O046 

0052 

005E 

006A 

0076 

0082¯ 

Offset. 
(Hex) 

008E 

Offset 
(Hex) 

0092, 

00A0 

00AA 

00B2 

00BA 

¯ 00C2 

00D6 

Offset 
(Hex) 

00EC 

Offset 

(Hex) 

00EE 

00FA 

0106 

0112 

011E 

012A 

0136 

0142 

014E 

015A 

0166 

0172 

017E 

018A 

Table 40 JPEG Compressed (4:2:0) File APP1. Description Sample 

°- Data 
.... Name " (Hex or "AS’kll’’~ 

Byte Order., 4D4D ("lr’) 

42 2A00 
¯ 0th 1FD Offset,. 08000000 

Name 
- ’ Entry Number 

(Hex) 

Number of Entries 0B00 

Name 
Tag ID Type Count 
(Hex) (Hex) (Hex) 

ImageDescription 0E01 0200 0E000000 

Make 0F01 0200 09000000 

Model 1001 0200 08000000 

Orientation 1201 0300 01000000 
¯ 

XResolution 1A01 0500 01000000 

YResolution 1B01 0500 01000000 

Resoluti0nUnit 2801 0300 01000000 

DateTime 3201. 0200 14000000 

YC bCrPositioning 1302 0300, 01000000 

Copydght 9882 0200 15000000 

..’ Exif IFD Pointer 6987 0400 01000000 

" Name Offset 
(Hex) 

Next iFD Offset ¯ C402 

Data 
Name 

(Hex or "Ascii") 

ImageDescription Value "Exif_JPEG_420"00 .. 
Make Value "DSCompany"00 

Model Value "Example"00 

XResolution Value 4800000001000000 . 

YResolution Value 4600000001000000 

DateTime Value, "1997:09:01 12:00:00"00; 

Copyright Value (Last Byte.is Padded) "Copyright,ABCDE,1997"0000 

Name 
Entry Number 

(Hex) 

Exif IFD Number 1900 

Name 
- Tag ID ’ Type Count 

(Hex) . (Hex) (Hex) 

ExposureTime 9A82 0500 01000000 

FNumber 9D82 0500 01000000 

¯ ExifVersion 0090 0700 04000000 

’ ’ DateTimeOriginal 0390 o 0200 14000000 

DateTimeDigitized 0490 0200 14000000 

ComponentsConfiguration 0191 0700 " 04000000 

Comp~essedBitsPerPixel ~ ~ > 0500 01000000 

ShutterSpeedValue 0192 0A00¯ 01000000 

ApertureValue 0292 0500 01000000 

BrightnessValue 0392 0A00 01000000 

ExposureBiasValue 0492 0A00 01000000 

0592 MaxApertureRatioValue 
~ 0500 

01000000 

Subj~ctDistance 0692 \ 0500 01000000. 

,. MeteringMode 
0792 \0300 

01000000 

ValueOffset 
(Hex or"ASCII") 

92000000 

A0000000 

~,000000 
01000000 

B2000000 

BA000000 

02000000 

C2000000 

02000000 

D6000000 

EC000000 

ValueOffset 

. (Hex or "ASCII") 

.1 E020000 

26020000 

"0200" 

2E020000 

42020000 

01020300 

56020000 

5E020000 

66020000 

6E020000 

76020000 

7E020000 

86020000 

,. 01000000 ’ 
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it 

0196 

01A2 

01AE 

01BA 

0106 

01D2 

01DE 

01EA 

LightSource 

Flash 

FocalLength 

UserComments 

SubSecTime 

SubSecTimeOriginal 

SubSecTimeDigitized 

FlashPixVersion 

0892 

0992 

0A92 

8692 

9092 

9192 

9292 

A000 

0300 • .01000000 01000000 

0300 01000000 - 00000000 

0500 01000000 8E020000 

0700 2E000000 96020000 

- 0200 04000000 30303000 

0200 04000000 "000"00 

0200  04000000 "000"00 

0700 04000000 "0100" 

01F6 ColorSpace A001 0300 01000000 01000000 

0202 Pixel X Dimension A002 .0400 01000000 6C020000 

020E Pixel Y Dimension A003 0400 01000000 • DB010000 

Offset Name Offset 
(Hex) (Hex) 

021A • Next IFD Offset 00000000 

Offset 
(Hex) Name Data 

(Hex or "ASCII") 

021E ExposureTime Value 010000003C000000 

0226 FNumber Value 0400000001000000 

022E DateTimeOriginal Value "1997:09:01 12:00:0M& 
0242 DateTimeDigitized Value ' "1997:09:01 12:00:0T00 

Value 
longer than 
4 Bytes of 
Exif.IFD 

0256 

025E 

0266 

CompressedBitsPerPixel Value 

ShutterSpeedValue Value 

ApertureValue Value " • 

• 0200000001000000 

0600000001000000 

0400000001000000 

026E BrightnessValue Value 0000000001000000 
0276 ExposureBiasValue Value 0000000001000000 

027E ' MaxApertureRatioValue Value 0100000001000000
0286 SubjectDistance Value 0F0000000A000000 , 
028E • FocalLength Value 3200000001000000 

0296 UserComment Value (46 Bytes) 4A49530000000000.:.. 

Offset Name Entry Number 
(Hex) (Hex) . 

02C4 - Number Of Entries 0F00 

Offset Name Tag ID Type Count ValueOffset 
(Hex) . (Hex) (Hex) (Hex) . (Hex or "ASCII") 

02C6 . ImageVyidth 0001 0400 . 01000000, 50000000 
02D2 ImageLength 0101 0400 01000000 3C000000 
O2DE BitsPerSample 0201 0300 03000000 ' 7E030000 
02EA Compression 0301 0300 01000000 01000000 
02F6 Photometriclnterpretation 0601 0300 01000000 . 06000000 

0302 steipOffsets • 1101 0400 01000000 94030000 
1st IFD 030E SamplesPerPixel 1501 • 0300 01000000 • 03000000 

. 031A RowsPerStrip 1601 0400 01000000 3C000000 
0326 StripByteCounts_ 1701-„ 0400 01000000 . 201C0000 

0332 XResolution • 1A01 0500 01000000 84030000 

033E , YResolution . 1B01 0500 01000000 8C030000 
034A PlanarConfiguration 1C01 0300 01000000 01000000 

0356 ResolutionUnit 2801• 0300 01000000. 02000000 
0362 YCbCrSubSampling 1202 • 0300 02000000.. 02000200 

036E YCbCrPositioning 1302 0300 01000000 02000000 

Offset Name Offset 
(Hex) . .. (Hex)  --

037A " Next IFD Offset ' 00000000
Value 

longerthan 
Offset 
(Hex) 

• Name 
. Data - 

(Hex or "ASCII") 
4byte of 1st 

IFD 
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Value 
longer than 
4 Bytes of 
Exif.IFD 

1st IFD 

Value 
longer.than 
4byte of 1st 

IFD 

0196 

01A2 

01AE 

01 BA 

01 C6 

01 D2 

01 DE 

01EA 

01 F6 

0202 

020E 

Offset 
(Hex) 

021A 

Offset 
(Hex) 

021 E 

0226 

022E 

0242 

0256 

025E 

0266 

026E 

0276 

027E 

0286 

028E 

~ 0296 

Offset 
(Hex) 

02C4 

Offset 
(Hex) 

02C6 

02D2 

02DE 

02EA 

02F6 

0302 

030E 

031A 

0326 

0332 

033E 

034A 

0356 

0362 

036E 

Offset 
(Hex). 

037A’ 

Offset 
(Hex) 

LightSource 

Flash 
FocalLength 

UserComments 

SubSecl3me 

SubSecTimeOriginal 

SubSecTimeDigitized 

FlashPixVersion 

ColorSpace 

Pixel X Dimension 

Pixel Y Dimension 

Name 

Next IFD Offset 

Name 

ExposureTime Value 

FNumber Value 

DateTimeOriginal Value 

DateTimeDigitized Value 

CompressedBitsPerPixel Value 

ShutterSpeedValue Value 

ApertureValue Value ¯ 

BrightnessValue Value 

ExposureBiasValue Value 

¯ MaxApertureRatioValue Value 

SubjectDistance Value 

FocalLength Value 

UserComment Value (46 Bytes) 

Name 

Number Of Entries 

Name 

ImageWidth 

ImageLength 

BitsPerSample 

Compression 

Photometriclnterpretation 

St~’ipOffsets ¯ 

SamplesPerPixel 

RowsPerStrip 

StripByteCounts. 

XResolution " 

. YResolution 

PlanarConfiguration 

ResolutionUnit 

YCbCrSubSampling 

YCbCrPositioning 

Name 

Next IFD Offset 

Name .. 

0892 

0992 

0A92 

8692 

9092 

9192 

9292 

A000 

A001 

A002 

A003 

Tag ID 
(Hex) 

0001 

0101 

0201 

0301 

0601 

1101 

1501 

1601 

1701, , 

1A01 

1B01 

1 CO 1 

2801, 

1202 

1302 

0300 

0300 

0500 

0700 

0200 

0200 

0200 

0700 

0300 

.0400 

0400 

Type 
(Hex) 

0400 

0400 
0300 

0300 

0300 

0400 

.0300 

0400 

0400 
0500 

0500 

0300 

.~. 0300 

0300 

0300 

"01000000 

01000000 

01000000 

2E000000 

04000000 

04000000 

04000000 

04000000 

01000000 

01000000 
01000000 

Offset 
(Hex) 

00000000 

Data 
(Hex or"ASClr’) 

010000003C000000 

0400000001000000 

"1997:09:01 12:00:00"00. 

"1997:09:01 12:00:00"00 

0200000001000000 

0600000001000000 

0400000001000000 

0000000001000000 

0000000001000000 

0100000001000000 

0F0000000A000000 

3200000001000000 

4A49530000000000.7.: 

Entry Number 
(Hex) 

0F00 

Count 
(Hex) 

01000000~ 

01000000 

03000000 

01000000 

01000000 

01000000 

01000000. 

01000000 

01000000 

01000000 

01000000. 

01000000 

01000000, 

02000000.. 
01000000 

Offset 
(Hex) 

¯ " 00000000 

Data    - 
(Hex or "ASCII") ¯ 

01000000 

PO000000 

8E020000 

96020000 

30303000 

"000"00 
"000"00 
"0100" 

01000000 

6C020000 

DB010000 

ValueOffset 
¯ (Hex or"ASCII") 

50000000 

3C000000 

¯ 7E030000 

01000000 

06000000 

94030000 

03000000 

3C000000 

201C0000 

84030000 

8C030000 

01000000 

02000000 

02000200 

02000000 
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037E 

0384 

038C 

. . . BitsPerSample Value 

XResolution Value 

YResolution Value 

, 080008000800 

4800000001000000 

4800000001000000 

Thumbnail 
Image Data 

Offset 
(Hex) Name Data 

(Hex or "ASCII") 

0394 Thumbnail Image Data Strip • 
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Thumbnail 
Image Data 

037E 

0384 

038C 

Offset 
(Hex) 

0394 

¯. BitsPerSample Value 

XResolution Value 

YResolution Value 

Name 

Thumbnail Image Data Strip 

¯ o8ooo8ooo8o0 
4800000001000000 

4800000001000000 

Data 
(Hex or "ASCII") 
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Appendix B Audio File Description Examples 

- PCM Audio' Data-

Table 41 PCM Audio File Description Sample Contents 

Audio Data 

Format Type 

Channels 

Sampling Frequency 

Bits per Sample 

Total Samples 

PCM Format 

monaural 

22.05 kHz 

8 Bits/Sample 

27768 Samples 

Attribute Information 

Audio Title 

Audio Genre 

Recording Date 

Recording Engineer 

Copyright 

ExifPCMExampleZ 

None 

1997-07-13 

Taro Yamada 

Copyright Exif Corporation on 1997. 

Exif-specific Information 

Exif Version 

Related Exif Image File 

Recording Start Time 

Recording Equipment Manufacturer 

Recording Equipment Model 

Manufacturer Note 

User Comment 

0200 (Version 2.0) 
DSC00001.JPGZ 

10:15:30.130Z 

DSC CorporationZ 

DSC1000Z 

None 

None 
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Appendix~.B Audio File Description Examples 

¯ B.-1---PCM Audio, Data- 

Table 41 PCM Audio File Description Sample Contents 

Audio Data 

Format Type 

Channels 

Sampling Frequency 

Bits per Sample 

Total Samples 

Attribute Information 

Audio Title 

Audio Genre 

Recording Date 

Recording Engineer 

Copyright 

Exif-specific Information 

Exif Version 

Related Exif Image File 

Recording Start Time 

Recording Equipment Manufacturer 

Recording Equipment Model 

Manufacturer Note 

User Comment 

PCM Format 

monaural 

22.05 kHz 

8 Bits/Sample 

27768 Samples 

ExifPCMExampleZ 

None 

1997-07-13 

Taro Yamada 

Copyright Exif Corporation on 1997. 

0200 (Version 2.0) 

DSC00001 .JPGZ 

10:15:30.130Z 

DSC CorporationZ 

DSC1000Z 

None 

None 
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Table 42 PCM Audio File Description Example. 

Offset 
(Hex) 

Name , Comment 
• . . . . . • 

Data 
(Hex or "Ascii") 

RIFF-ck 0000 • cklD. • RIFF • • • - - 52494646 
0004 ckSize _ . '  '766D0000 
0008 foimType WAVE 57415645 

fmt-ck 000C ckID  fmt_ ' 666D7420 

0010 ckSize - 10000000 
0014 wFormatTag PCM Format 0100 

0016 . . —nchannels - — monaural • ' 0100 
0018 nSamplesPerSec 22.05 kHz • 22560000 
001C nAvgBytesPerSec ' 22050 bytes/sec 22560000 
0020 nBlockAlign 1 byte/block 0 0100 
0022 wBitsPerSample ' 8 bits/sample 0800 

INFO-LIST 0024 - cklD - LIST 4C495354 
0028 ckSiie.' ' " . _ .. 6E000000 

002C listType . "INFO". . . . 494E464F 

INAM-ck 0030 • ckID INAM 494E414D 
0034 ckSize- ' OF000000 
0038 ckData (audio title) ' "ExifPCMExample"0000 

ICRD-ck 0048 cklD ' 
, 

ICRD 49435244 
004C ckSize OB000000 
0050 ckbata (July 13, 1997) 

• 

"1997-07-13'1)000 

IART-ck 005C .'ckID IART . 49415254 
0060 ckSize 00000000 

0064 ckData (creator) "Taro Yamada"00 

ICOP-ck 0070 cklD ICOP 49434F50 
0074 ckSize 21000000 

0078 ckData (copyright) "Copyright Exif Corporation on 
1997."0000 

exit-LIST 009A cklD LIST 4C495354 
009E . ckSize 64000000 

00A2 listType exit 65786966 

ever-ck 00A6 cklD ever 65766572 
OOAA ckSize 4000000 
OOAE ckData Ver. 2.0 200 

erel-ck 0082 cklD erel 6572656C 
00B6 ckSize OD000000 
OOBA ckData (relation to Exif image file) "DSC00001.JPG"0000 

etim-ck 0008 ckID etim 6574696D 
00CC ckSize OD000000 

OODO ckData (10:15:30.130) "10:15:30.13T0000 

ecor-ck OODE cklD ecor 65636F72 

00E2 ckSize 10000000 
00E6 ckSize (equipment manufacturer) "DSC Corporation"00 

emdl-ck 00F6 cklD emdl 656D646C 

00FA ckSize 8000000 
OOFE ckData (equipment model) "DSC1000"00 

data-ck 0106 ckID data 64617461 
010A ckSize 706C0000 

010E ckData PCM Audio Data 00000000000 

(Total samples = 27768) 
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Table 42 PCM Audio File Description Example, 

RIFF-ck 

fmt-ck 

INFO-LIST 

INAM-ck 

ICRD-ck 

IART-ck 

ICOP-ck 

exif-LIST 

ever-ck 

erel-ck 

etim-ck 

ecor-ck 

emdl-~k 

data-ck 

Offset 
(Hex) 

0000 

0004 

0008 

000C 

0010 

0014 

0016 

0018 

001C 

0020 

0022 

0024 

0028 

002C 

OO3O 

0~34 

0038 

0048 

004C 

0050 

005C 

0060 

0064 

0070 

0074 

0078 

009A 

009E 

00A2 

00A6 

00AA 

00AE 

00B2 

00B6 

00BA 

00C8 

00CC 

00D0 

00DE 

00E2 

00E6 

00F6 

00FA 

00FE 

0106 

010A 

010E 

Name 

cklD.. 

ckSize 

foimType 

cklD 

ckSize 

wFormat’~ag 

-nchannels - 

nSamplesPerSec 
nAvg gytesPe~’Sec 

nBIockAlign 

wBitsPe~Sample ’ 

"’ cklD 
cl~Si~.e. ~ - 

¯ listType. 

cklD 

ckData 

cklD 

cksize 

ckD=ita " 

" :cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

listType 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckSize 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

.Comment 

.. RIFF .. 

WAVE 

fmt_ 

PCM Format 

- , monaural 

22.05 kHz 

22050 bytes/sec 

1 byte/block 

8 bits/sample 

’ LIST 

"INFO".        .. 

INAM 

(audio title) 

ICRD 

(Jubj 13, 1997) 

IART 

(creator) 

ICOP 

(copyright) 

LIST 

exif 

ever 

Ver. 2.0 

erel 

(relation to Exif image file) 

etim 

(10:15i30.130) 

ecor 

(equipment manufacturer) 

emdl 

(equipment model) 

data 

PCM Audio Data 

Data 
(Hex or "Ascii") 

"766D0000 

5741~6,~ 
666D7420 

10000000 

0100 

0100 

"225~0000 

22560000 

0100 

0800 

4C495354 

6E000000 

494E464F 

494E414D 

0F000000 
¯ "ExifPCM Example"0000 

49435244 

0B000000 

¯ 49415254 

0C000000 

"Taro Yamada"O0 

49434F50 

21000000 
"Copyright Exif Corporation on 

1997."0000 

4C495354 

64000000 

65786966 

65766572 

4000000 
200 

6572656C 

0D000000 

"DSC00001 .JPG"0000 

6574696D 

0D000000 

"10:15:30.130"0000 

65636F72 

10000000 

"DSC Corporation"00 

656D648C 

8000000 

"DSCl000"00 

64617461 

706C0000 

00000000000 ..................... 

(Total samples = 27768 
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B.2 µ-Law Audio Data 

Table 43 µ-Law Audio File Description Sample Contents 

Audio Data 

Format Type 

' Channels 

Sampling Frequency 

Bits per Sample 

Total Samples 

• µ-LAW PCM 

monaural , 

8.000 kHz 

8 bits 

111912 

Attribute Information 

Audio Title 

Audio Genre 

Recording Date 

Recording Engineer 

Copyright 

µ-LAW PCM ExampleZ 

GreetingZ

1997-07-17 

Interactive Multimedia AssociationZ 

Copyright ABCZ 

Exif-specific Information 

Exif Version 

Related Exif Image File 

Recording Start Time 

Recording Equipment Manufacturer 

Recording Equipment Model 

Manufacturer Note 

User Comment 

0200 (Version 2.0) 

DSC00001.JPGZ 

• 10:20:30.130Z 

ABCD CorporationZ 

Camera XYZZ 
0000000000000000 

User Comment (ASCII) 
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B.2 l -LawAudio Data 

Table 43 p.-Law AudioFile Description Sample Conte~ts 

Audio Data 

Format Type 

Channels 

Sampling Frequency 

Bits per Sample 

Total Samples 

Attribute Information 

Audio Title 

Audio Genre 

Recording Date 

Recording Engineer 

Copyright 

Exif-specific Information 

Exif Version 

Related Exif Image File 

Recording Start Time 

Recording Equipment Manufacturer 

Recording Equipment Mode! 

ManufactUrer Note 

User Comment 

¯ F-LAW PCM 

monaural 

8.000 kHz 

8 bits 

111912 

F-LAW PCM ExampleZ 

GreetingZ 

1997-07-17 

Interactive Multimedia AssociationZ 

Copyright ABCZ 

0200 (Version 2.0) 

DSC00001 .JPGZ 

¯ 10:20:30.130Z 

ABCD CorporationZ 

Camera XYZZ 

0000000000000000 

User Comment (ASCII) 
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Table 44 µ-Law Audio File Description Sample 

Offset 
(Hex) 

Name Comment 
Data 

(Hex or "Ascii") 

RIFF-ck 0000 • - cklD RIFF 52494646 

0004 ckSize AA B60100 

0008 formType WAVE 57415645 

fmt-ck . 000C cklD fmt_ 666D7420 

0010 ckSize 12000000 

0014 wFormatTag µ-Law Format 0700 

0016 nchannels , monaural 0100 

0018 nSamplesPerSec 8.00 kHz 401F0000 

001C nAvgBytesPerSec 8.00Kbytes/sec 401F0000 

0020 nBlockAlign 1 byte/block 0100 

0022 wBitsPerSample 8 bits/sample 0800 

0024 cbSize 0 - 0000 
fact-ck 0026 ckID fact 66616374 

002A ckSize 04000000 

002E dwSampleLength 28B50100 

INFO-LIST 0032 cklD LIST 4C495354 

0036 ckSize AC000000 

003A IistType INFO 494E464F 

INAM-ck 003E cklD INAM 494E414D 

0042 ckSize 12000000 

0046 ckData (audio title) • "uLAW PCM Example"00 

IGNR-ck 0058 cklD IGNR 49474E52 

005C ckSize 09000000 

0060 ckData (recording genre) "Greeting"Z 

ICRD-ck 006A cklD ICRD 49435244 

006E ckSize 0B000000 

0072 ckData (July 17, 1997) "1997-07-1T00 

ICMT-ck 007E cklD ICMT 49434D54 

0082 ckSize 18000000 

0086 ckData (This File µ-LAW Sample) "This File uLAW Sample"000000 

IART-ck 009E cklD IART 49415254 

00A2 ckSize . 23000000 

00A6 ckData (creator) "Interactive Multimedia Association"00 

ICOP-ck 00CA cklD ICOP 49434F50 

00CE ckSize 10000000 

00D2 ckData (creator) "ABCD Corporation"00 

exit-LIST 00E2 cklD LIST 4C495354 

00E6 ckSize 94000000 

00EA IistType exit 65786966 ..

ever-ck 00EE cklD ever 4C495354 

00F2 ckSize 94000000 

00F6 ckData Ver. 2.0 65786966 

erel-ck  00FA cklD erel 4C495354 

00FE ckSize 94000000 

0102 - ckData (relation to Exif image file) "DSC00001.JPG"00 

etim-ck 0110 cklD etim 4C495354 

0114 ckSize , 94000000 

0118 ckData (10:20:30.130) "10:20:30.130.'00 

ecor-ck 0126 ckID ecor 4C495354 

012A ckSize 94000000 
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Offset 
(Hex) 

RIFF-ck 0000 

0004 
0008 

fmt-ck OO0C 

0010 

001~ 

0016 

0018 

001C 

0020 

0022 

0024 

fact.ck 0026 

002A 

002E 

INFOoLIST 0032 

0036 

003A 

INAM-~k 003E 

0042 

0046 

IGNR-ck 0058 

005C 

OO60 

ICRD-ck 006A 

O06E 

0072 

ICMT-ck 007E 

0082 

0086 

IART-ck 009E 

00A2 

OOA6 

ICOP-ck 00CA 

OOCE 

OOD2 

exif.LIST 00E2 

00E6 

00EA 

ever-ck 00EE 

OOF2 

OOF6 

erel-ck 00FA 

OOFE 

0102 

etim-ck 0110 

0114 

0118 

Table 44 ~-Law Audio File Description Sample 

Name 

" "    cklD 

ckSize 

formType 

cklD 

ckSize 

wFormatTag 

nchannels 

nSamplesPerSec 

nAvgBytesPerSec 

nBIockAlign 

wBitsPerSample 

cbSize 

cklD 

ckSize 

dwSampleLength 

cklD 

ckSize 

listType 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

listType 

cklD 

ckSize 

ckData 

cklD 

ckSize 

° ckData 

cklD 

ckSize 

ckData 

cklD 

¢kSize 

Comment 

RIFF 

WAVE 

fret_ 

p-Law Format 

¯ monaural 
8.00 kHz 

800Kbytes/sec 

1 byte/block 

8 bits/sample 

0 

fact 

LIST 

INFO 

INAM 

(audio title) 

IGNR 

(recording genre) 

ICRD 

(July 17, 1997) 

ICMT 

(This File p-LAW Sample) 

IART 

(creator) 

ICOP 

(creator) 

LIST 

exif 

ever 

Ve~, 2.0 

erel 

(relation to Exif image file) 

etim 

(10:20:30.130) 

ecor 

Data 
(Hex or "Ascii") 

52494646 

AAB60100 

57415646 

666D7420 

12000000 

O7OO 

0100 

401 F0000 

401FO000 

01 O0 

0800 

" 0000 

66616374 

04000000 

28B50100 

4C495354 

AC000000 
494E464F 

494E414D 

12000000 

"uLAW PCM Example"00 

49474E52 

09000000 

"Greeting"Z 

49435244 

0B000000 

"1997-07-17’’00 

49434D54 

18000000 

"This File uLAW Sample"000000 

49415254 

23000000 

"Interactive Mullimedia Association"00 

49434F50 

10OO0000 

"ABCD .Corporation"00 

4C495354 

94000000 

65786966 

4C495354 

94000000 

65786966 

4C495354 

94000000 

"DSC00001 .JPG"00 

4C495354 

94000000 

"10:20:30.130"00 

4C495354 

94000000 
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012E ckSize (equipment manufacturer)• "ABCD Corporation"00 

emdl-ck 0140 . cklD emdl • • 656D646C 

0144 ckSize 0A000000 

0148  . ckData (equipment model)' _ ."Camera XY"0000.

emnt-ck 0152 cklD emnt 656D6E74 

0156 ckSize 08000000 
015A . ckData . .. (manufacturer note) ' 0000000000000000 

eucm-ck 0162 cklD eucm * 6575636D 

0166 • ckSize 14000000 

016k ckData (user comment) 41534349490000005573657220436F6D 

data-ck 017E cklD data 64617461 

0182 ckSize 28B50100 

0186  ckData µ-Law Audio Data F2FE00007FFF0000E3 

(Total samples = 111912) 
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emdl-ck 

emnt-ck 

eucm-ck 

data.ck 

0140 

0144. 

014~ 

0152 

0156 

015A 

0162 

0166 

016A, 

017E 

0182 

0186 

ckSize, 

cklD 

ckSize 

. ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

(equipmer~t manufactu~:er). 

emdl 

(equipment model), 

emnt 

(manufacturer note) 

eucm 

"ABCD Corporation"00 

¯ 656D646C 

~A000600 

_ ."Camera X~’0000. 

656D6E74 

08oooooo 
0000000~00000000 

6575636D 

1400~000 

(user comment) 

data 

F-Law Audio Data 

41534349490000005573657220436F6D 

64617461 

28B50100 

~2FE00~07FFF0000E3 ................ 

(Total samples = 111912) 
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B.3 IMA-ADPCM Audio Data 

Table 45 IMA-ADPCM Audio File Description Sample Contents 

Audio Data 

Format Type 

Channels 

Sampling Frequency 

Bytes per Block 

Bits per Sample 
... 

, Total Data Bytes 

IMA-ADPCM Format 

stereo 

 8.000 kHz 

8110 bytes/sec 

4 bits/sample 

35840 bytes 

Attribute Information 

Audio Title 

Audio Genre 

Recording Date 

Comment 

Recording Engineer • 

Copyright 

IMA-ADPCM ExampleZ 

None 

1997-08-11Z 

None . 
' Hanako YamadaZ 

Copyright XYZ on 1997.Z 

Exif-specific Information 

Exif Version 

Related Exif Image File 

Recording Start Time . 
Recording Equipment Manufacturer 

Recording Equipment Model 

Manufacturer Note 
User Comment 

0200 (Version 2.0) 

DSC00001.JPGZ 

 1.5:14:13.135Z

DSC International CorporationZ 
DSC Camera-2Z 

None 

None 
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B.3 IMA-ADPCM Audio Data .... , ~ ~, 

Table 45 IMA-ADPCM Audio File Description Sample Contents 

Audio Data 

Format Type 

Channels 

Sampling Frequency 

Bytes per Block 

Bits per Sample 

Total Data Bytes 

Attribute Information 

Audio Title 

Audio Genre 

Recording Date 

Comment 

Recording Engineer 

Copyright 

Exif-specific Information 

Exif Version 

Related Exif Image File 

Recording Start Time 

Recording Equipment Manufacturer 
Recording Equipment Model 

Manufacturer Note 

User Comment 

IMA-ADPCM Format 

stereo 

8.000 kHz 

8110 bytes/sec 

4 bits/sample 

35840 bytes 

IMA-ADPCM ExampleZ 

None 

1997-08-11Z 

¯ None. 

Hanako YamadaZ 

Copyright XYZ on 1997.Z 

0200 (Version 2.0) 

DSC00001 .JPGZ 

1.5:14:13.135Z 

DSC International CorporationZ 

DSC Camera-2Z 

None 

None 
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Table 46 IMA-ADPCM Audio File Description Example,

Offset 
(Hex) 

Name . , . Comment Data 
(Hex or "Ascii') • 

RIFF-ck 0000 cklD - -RIFF 52494646 

0004 ckSize 248O0000 

0008 formType WAVE 57415645 

fmt-ck . 000C cklD "fmt_" 
. 

66607420 

0010 ckSize IMA-ADPCM Format 14000000 

0014 wFormatTag ' 1100 

0016 nchannels stereo 0200 

0018 •nSamplesPerSec 8.0kHz 401F0000 

001C nAvgBytesPerSec 8110 bytes/sec AE1FO000 

0020 nEflodkAlign 512 bytes/block 0002 

0022 wBitsPerSample 4 bits/sample  0400

0024 cbSize" . Additional bytes = 2 0200

' 0026 wSamplesPerBlock 505 bytes/block F901 

fact-ck 0028  cklD fact 66616374 

002C. - ckSize. .. . 
04000000 

0030 dwSampleLength 35350 samples ' 168A0000 

INFO-LIST . 0034 • cklD  LIST 4C495354 

0038 ckSize • 68000000 

003C listType INFO 494E464F 

INAM-ck • 0040 ' 

0044 

cklD 

• ckSizd 

, 
 INAM  494E414D 

12000000 

0048 ckData • ' ' (audio title) "IMA-ADPCM Ex'ample"00 

IGNR-ck 0058 - - cklD . - IGNR --- - 49474E52 

005C ckSize 09000000 

0060 ckData (recording genre) "Greeting"Z • 

ICRD-ck 005A cklD ICRD 49435244 

005E ckSize OB000000 

0062 ckData - (August 11, 1997) "1997-08-11"0000 

IART-ck 006E ckID IART 49415254 

0072 ckSize OE000000 
0076 ckData (creator) "Hanako Yamada"00 

ICOP-ck 0084 cklD ICOP  49434F50 
0088 ckSize 17000000 

008C ckData (copyright) "Copyright XYZ on 1997."0000 

exif-LIST 00E2 cklD LIST 4C495354 

00E6 ckSize 94000000 

00EA listType exif 65786966 

ever-ck 00A4 cklD LIST 4C495354 
00A8 ckSize 78000000 

00AC listType exif 65786966 

erel-ck 00BC ckID erel 6572656C 

0000 ckSize OD000000 

00C4 ckData (relation to Exif image file) "DSC00001.JPG"0000 

etim-ck 00D2 cklD etim 6574696D 

00D6 ckSize 00000000 
CODA ckData (15:14:13.135) "15:14:13.135.'0000 

ecor-ck 00E8 cklD ecor 65636F72 . 

00EC ckSize 1E000000 

00F0 ckSize (equipment manufacturer) "DSC International Corporation"00 

emdl-ck 010E  cklD emdl 6560646C 
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RIFF-ck 

fmt.~k 

fact-ck 

INFO-LIST 

INAM-ck. 

IGNR~k 

ICRD-ck 

IART~k 

ICOP~k 

exif-LIST 

ever-~k 

erel-ck 

etim-ck 

ecor-ck 

Table 46 IMA-ADPCM Audio File.Description Example, ,~ . .. - 

Offset 
Name 

(Hex) 

0000 cklD - 

0004 ckSize 

0008 formType 

¯ 000C cklD 

0010 ckSize 

0014 wFormatTag 

0016 nci~annels 

0018 nSamplesPerSec 

001C nAvgBytesPerSec 

0020 nB~oCkAlign " 

0022 WBitsPerSample 

0024 cbSize 

0026 wSamplesPerBIock 

0028 �kiD 

002C. CkSize ~ 

0030 dwSampleLength 

¯ 0034 ’ �kiD 

0038 ckSize " " 

’003C ,istTy’pe " 
0040 cklD 
0044 . ckSiz~~ 

: 0048 ckData ’ 

0058 .... cklD " 

005C ckSize 

0060 ckData 

005A cklD 

005E ckSize 

0062 ckData " 

006E cklD 

0072 CkSize 

0076 ckData 

0084 cklD 

0088 ckSize 

008C ckData 

00E2 cklD 

00E6 ckSize 

00EA listType 

00A4¯ cklD 

00A8 ckSize 

00AC listType 

00BC cklD 

00C0 ckSize 

00C4 ckData 

00D2 cklD 

00D6 ckSize 

00DA ckData 

00E8 cklD 

00EC ckSize 

00F0 ckSize 

cklD 

Comment 

.RIFF 

WAVE 

"fmt_" 

IMA-ADPCM Format 

stereo 

8.0kHz 

8110 bytes/sec 

512 bytes/block 

4 bits/sample 

Additional bytes = 2 

505 bytes/block 

fact 

35350 samples 

LIST 

INFO :’ ’ 

INAM ’ " 

(audio title) 

IGNR 

(recording genre) 

ICRD 

(August 11, 1997) 

IART 

(creator) 

ICOP 

(copyright) 

LIST 

exif 

LIST 

exif 

erel 

(relation to Exif image file) 

etim 

(15:14:13.135) 

ecor 

(equipment manufacturer) 

emdl 

Data 
(Hex or "Ascii") 

52494846 

248D0000 

57415645 

666D7420 

14000000 

1100 

0200 

401F0000 

AE1F0000 

0002 

0400 

0200 

F901 

66616374 

04000000 

¯ 168A0000 

4C495354 

68000000 

494E464F 

" 494E414D 

12000000 

"IMA-ADPCM Ex’ample"00 

....... 49474E52 

09000000 

"Greeting;’Z 

49435244 

0B000000 

"1997-08-11"0000 

49415254 

0E000000 

"Hanako Yamada"00 

49434F50 

17000000 

"Copyright XYZ on 1997."0000 

4C495354 

94000000 

65786966 

4C495354 

78000000 

65786966 

6572656C 

0D000000 

"DSC00001 .J PG"0000 

6574696D 

0D000000 

"15:14:13.135"0000 

65636F72 ¯ 

1 E000000 

"DSC International Corporation"00 

656D648C 
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0112 

0116 

ckSize 

ckData (equipment model) 

00000000 

"DSC Camera-2"0000 

data-ck 

0124 

0128 

012C 

ckID 

ckSize 

ckData 

data 64617461 

008C0000 

(Total bytes = 35840) 
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data-~k 

0112 

0116 

0124 

0128 

012C 

ckSize 

ckData 

ckID 

ckSize 

ckData 

(equipment model) 

data 

0D000000 

"DSC Camera-2"0000 

64617461 

" 008C0000 

(Total bytes = 35840 
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Appendix C APEX Units 

The camera information in this standard conforms to the APEX (Additive System of Photographic 

Exposure) unit system. APEX is a convenient unit for expressing exposure (Ev). The relation of APEX 

tb other units is essentially as follows. 

• ApertureValue (Av) = 2 log 2 (F number) 

• ShutterSpeedValue (Tv) = - log 2 (exposure time) 

• BrightnessValue (Bv) = log2 ( B/NK ) Note that: B:cd/cm2, N,K: constant 

Film sensitivity (not used in this standard) is expressed as follows. 

Film sensitivity (Sv) = log2 ( ASA / 3.125) 

Using these values, exposure (Ev) is calculated as follows. 

Ev = Av + Tv = Bv + Sv 

The table below gives examples of values actually used as camera information. 

Table 47 Typical APEX Values 

ApertureValue 

(APEX)

F-Number 

_ 0 1 

1 1.4 

2 2 

3 2.8 

4 4 

5 5.6 

6 8 

7 11 

8 16 

9 22 

10 32 

ShutterSpeed 
Value 

(APEX) 

ExposureTime 

(second) 

-5 30 

-4 15 

-3 8 

-2 4 

-1 2 

0 1 

1 1/2 

2 1/4 

3 1/8 

4 1/15 

5 1/30 

6 1/60 

7 1/125 

8 1/250 

9 1/500 

10 1/1000 

11 1/2000 

BrightnessValue 

(APEX) 

foot lambert 

-2 1/4 

-1 1/2 

0 1 

1 2 

2 4 

3 8 

4 15 

5 30 
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Appendix C APEX Units 

.The camera information in this standard conforms to the APEX (Additive System of Photographic 

Exposure) unit system. APEX is a convenient unit for expressing exposure (Ev). The relation of APEX 

tb other u~its is e~senti~ally as- follow~. - ...... ~               "" 

¯ ApertureValue (Av) = 2 log 2 (F number) 

¯ Shutte.rSpeedValue (Tv) = - log 2 (exposure time) 

¯ BrightnessValue (Bv) = log2 ( B/NK ) Note that: B:cd/cm2, N,K: constant 

Film sensitivity (not used in this standard) is expressed as follows. 

Film sensitivity (Sv) = log2 ( ASA / 3.125 ) 

Using these values, exposure (Ev) is calculated as follows. 

. Ev = Av + Tv = Bv + Sv 

The table below gives examples of values actually used as camera information. 

ApertureValue F-Number 

(APEX) 

0 1 

1 1.4 

2 2 

3 2.8 

4 4 

5 5.6 

6 8 

7 11 

8 16 

9 22 

10 32 

Table 47 Typical APEX Values 

ShutterSPeed Exposure’lime 
Value 

(APEX) (second) 

-5 30 

-4 15 

-3 8 

-2 4 

-1 2 

0 1 

1 1/2 

2 1/4 

3 1/8 

4 1/15 

5 1/30 

6 1/60 

7 11125 

8 1/250 

9 1/500 

10 1/1000 

11 1/2000 

BrightnessValue foot lambert 

(APEX) 

-2 1/4 

- 1 1/2 

0 1 

1 2 

2 4 

3 8 

4 15 

5 3O 
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Appendix D Recommended Implementation Examples 

'The purpose of this chapter is not to restrict Exif implementaticins,'hut to show • examples of 

recommended practices that will increase the level of compatibility among DSC cameras and related 

systems using general-purpose removable media such as PC Card or Smart Media. 

The practices illustrated below are recommended, for DSC and other embedded systems when the 

processing capacity for handling the recording media is limited. 

D.1 Recommended Directory Name Usage Examples 

Writers 

Create a subdirectory "IMxxxxxx" under the root directory, and record the Exif file there. The 

"xxxxxx" part of the name consists of no more than 6 alphanumerics and cannot contain special 

characters. "IM" are upper case. Hereafter this is called the Exif directory. 

D.2 RecoMmended File Naming Usage Examples 

Readers 

An Exif reader plays the files in the Exif directory noted in D.1 above, treating those with the 

extension "JPG" a s Exif compressed files, those with the extension "TIF" a s Exif uncompressed files, 

and those with the extension "WAV" as audio files. On this basis it confirms the mandatory tags or 

chunk data in the file and plays it as appropriate. No specification is made regarding the handling of 

files with extensions other than the above. 

D.3 Recommended File Operation Usage Examples 

Exif compressed files, uncompressed files and audio files can be recorded in the same Exif directory. It 

is also possible to create two or more Exif directories under the root directory, so long as the 

stipulations for "IMxxxxxx" (in D.1 above) are observed. A specific usage case is given below. 

Usage case 

If the recording medium already has an Exif directory (e.g., IMXYZ) recorded by a different model, 
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Aopendix D _Recommended.Implementation Examples 

".The purpose of this chapter is not to restrict Exif implementatidns,,.but to show’examples of 

recommended practices that will increase the level of compatibility among DSC cameras and related 

systems using general-purpose removable media such as PC Card or Smart Media. 

The practices illustrated below are recommended,for DSC and other embedded systems when the 

processing capacity for handling the recording media is limited. 

D.1 Recommended Directory Name Usage Examples 

Writers 

Create a subdirectory "IMxxxxxx" under the root directory, and record the Exif file there. The 

"xxxxxx" part of the name consists of no more than 6 alphanumerics and cannot contain special. 

characters. "IM" are upper case. Hereafter this is called the Exif directory. 

D.2 Recommended File Naming Usage Examples: 

Readers 

An Exif reader plays the files in the Exif directory noted in D. 1 above, treating those with the 

exten.sion "JPG" as Exi~ compressed files, thos’e wi~h ~ extension "TIF" as Exifunc°ompressed files, 

and those with the extension "WAV" as audio files. On this basis it ~onfirms the mandatory tags or 

chunk data in the file and plays it as appropriate. No specification is made regarding the handling of 

files with extensions other than the above. 

D.3 Recommended File Operation Usage Examples 

Exif compressed files, uncompressed files and audio files can be recorded in the same Exif directory. It 

is also possible to create two or more Exif directories under the root directory, so long as the 

stipulations for "IMxxxxxx" (in D. 1 above) are observed. A specific usage case is given below. 

Usage case 

If the recording medium aLready has an Exif directory (e.g., IMXYZ) recorded by a different model, 
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separate from the selfrecorded Exif direetory. IMFIDX10), then a self-recorded Exif directory 

(IMFIDX10) can be created under the root directory and used to record Exif files. 

In this case the existing Exif directory (IMXYZ) continues to be preserved on the medium (see Fig. 50). 

Root Directory 

  Sub Directory:: IMFIDX10 

  DSC00001.JPG 
  DSC00002.JPG 

  DSC00005.TIF 

  SND00007.WAV 

Sub Directory:: IMXYZ 

— ABC.JPG 
— DEF01.JPG 

— QSTTX.TIF 

Fig. 50 Directory Structure and File Recording Example ' 

Readers 

The reader recognizes an Exif directory "IMxxxxxx" in the root directory (a subdirectory with "IM" as 

the first two letters of its name) and files in it that meet the naming conventions in section 2.8.3 and 

section 3.7.1, and plays the file if the contents of the mandatory tags or chunks match the equipment 

specifications. 

When there are multiple Exif directories "IMxxxxxx" under the root directory, it must be possible to 

recognize the files recorded in those directories. 
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(IMFIDX 10) can be created under the root directory and used to record Exif files. 

In this case the .existing Exif directory (IMXYZ) continues to be preserved on the medium (see Fig. 50). 

Root Directory 

Sub Directory:: IMFIDXIO 

~ 
D SC00001.JPG 

DSC00002.JPG 

" DSC00005.TIF 

SND00007.WAV 

Sub Directory:: IMXYZ 

~ 
A BC.JPG 

DEFOI.JPG 

QSTTX.TIF 

Fig. 50 Directory Structure and File Recording Example " 

Readers 

The reader recognizes an Exif directory "IMxxxxxx" in the root directo.ry (a subdirectory with "IM" as 

the first two letters of its name) and files in it that meet the naming conventions in section 2.8.3 and 

section 3.7.1, and plays the file if the contents of the mandatory tags or chunks match the equipment 

specifications. 

When there are multiple Exif directories "IMxxxxxx" under the root directory~ it must be possible to 

recognize the files recorded in those directories. 
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Appendix E Color Space Guidelines 

These guidelines are given with reference to sRGB'', ITU-R BT.709'", and ITU-R BT.601'. For • . , 
details see the documents themselves. 

E.1 sRGB 

The sRGB standard gives strict color space definitions based on standard monitor characteristics and 

viewing conditions (details are under deliberation in IEC/TC 100 PT 61966). This standard takes the 

characteristics of typical commercially available displays as its median reference values. 

ITU-R BT.709 is a standard specification for cameras, which specifies algorithms for photographing a 

scene and displaying it on a standard monitor. It does not, however, give a clear specification of the 

standard monitor characteristics. Accordingly, sRGB can be thought of as a standard that augments 

and is compatible with ITU-R BT.709. 

In actual camera design, the ITU-R BT.709 characteristics can be used as the picture-taking 

algorithms, presupposing the standard monitor characteristics and viewing conditions given in sRGB, 

in order to generate images with a standard color space. 

E.2 Tone Reproduction (Brightness and Contrast) 

Scene reflectance can be nonlinearly converted based on ITU-R BT.709, and recorded using 8-bit 

quantization. 

The ITU-R BT 709 transfer characteristics are as follows. 

(1) When R, G, B equal or lager than 0.018 

R' = 1.099R"5-0.099 

G' = 1.099G°'45-0.099 

B' = 1.099B"5-0.099 

(2) When R, G, B less than 0.018 

R' = 4.5R 

G' = 4.5G 

B' = 4.5B 

After this conversion takes place, the data are enlarged by a factor of 255 and recorded using 8-bit 
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ADDendix E Color SDace Guidelines 

These guidelines are given with reference .to sRGB~i, ITU-R BT.709~i~, and ITU-R BT601~x. For 

details see the document~ themselves. 

E.1 sRGB 

The sRGB standard gives strict color space definitions based o~ standard monitor characteristics and 

viewing conditions (details are under deliberatioi~ in IEC/TC 100 PT 61966). This standard takes the 

characteristics of typical commercially available displays as its median reference values. 

ITU-R BT.709 is a standard specification for cameras, which specifies algorithms for photographing a 

scene and displaying it on a standard mbnitor. It does not, however, give a clear specification of the 

standard monitor characteristics. Accordingly, sRGB can be thought of as a standard that augments 

and is compatible with ITU:R BT.709. 

In actual camera design, the ITU-R BT.709 characteristics can be used as the picture-taking 

algorithms, presupposing the standard monitor characteristics and viewing conditions given in sRGB, 

in order to generate images with a standard color space. 

E.2 Tone Reproduction (Brightness and Contrast) 

Scene reflectance can be nonlmearly converted based on ITU-R BT709, and recorded.using 8-bit 

quantization. 

The ITU-R BT. 709 transfer characteristics are as follows. 

(1) When R, G, B equal or lager than 0.018 

R’ = 1.099R°’4s-0.099 

G’ = 1.099G°’45-0.099 

B’= 1.099B°’45-0.099 

(2) When R, G, B less than 0.018 

R’= 4.5R 

G’ =4.5G 

B’ = 4.5B 

After this conversion takes place, the data are enlarged by a factor of 255 and recorded using 8-bit 
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quantization. 

E.3 Luminance/Chrominance and RGB Transformation 

Calculation of R, G, B from luminance Y and chrominance Cb and Cr takes place as follows based on 

ITU-R BT.601. 

Y = 0.299R + 0.587G + 0.114B 

Cb = (-0.299R - 0.587G + 0.886B) * 0.564 + offset 

Cr = (0.701R - 0.587G - 0.114B) * 0.713 + offset 
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quantization.                                                      : ..: 

E.3 Luminance/Chrominance and RGB TranSformation 

Calculation of R, G, B from luminance Y andchrominance Cb and Cr takes place as follows based on 

ITU-R BT.601. 

Y = 0.299R + 0.587G + 0.114B 

Cb = (-0.299R- 0.587G + 0.886B) * 0.564 + offset 

Cr = (0.701R-0.587G-0.114B) °0.713+offset 
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Appendix F Notes on Conversion to FlashPix 

The data recording method in this standard makes it possible to convert from Exif to FlashPix format 

with no loss of image quality, and retaining all attribute information. A file that is thus designed from 

the start for conversion to FlashPix is called a FlashPix-Ready file. 

There are three main FlashPix-Ready functions: 

• All Exif tag information is mapped to the FlashPix Image Info Property Set, 

• APP2 extended data can be converted to FlashPix extensions, 

• JPEG images can be converted to the FlashPix tile structure without image quality loss, making use 

of restart markers. 

Fig. 51 illustrates the conversion process. 

Exif (Version 2.0) 
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tdata 
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Data 
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Fig. 51 Conversion from Exif.to FlashPix 

-155-

ADOBE - Exhibit 1008, page 164 

Aooendix F Notes on Conversion to FlashPi x 

~The data recording method in this standard makesit possible to conver~ from Exif to FlashPix format 

with no loss of image quality, and retaining all attribute information. Afile that is thus designed from 

the start for ~onversion to FlashPix is called a FlashPix-Ready ~PXR) file. 

There are three main FlashPLx-Ready functions: 

¯ All Exif tag information is mapped.to th, e FlashPix Image Info Property Set, 

¯ APP2 extended data can be converted to FlashPix extensions, 

¯ JPEG images can be converted to the FlashPix tile structure without image quality loss, making use 

of restart markers. 

Fig. 51 illustrates the conversion process. 

Exif (Version 2.0) 
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Fig. 51 Conversion from Exif.to FlashPix 
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F.1 Converting Image Data' 

FlashPix compressed image data consists of JPEG-compressed 64 x 64-pixel tiles. Converting JPEG 

images without restart markers to FlashPix images requires that the JPEG data be expanded and 

re-compressed, which can lead to image quality loss. By inserting restart markers at 64-pixel 

intervals, FlashPix images of the maximum resolution can be generated simply by rearranging the 

JPEG-compressed data. 

Fig. 52 shows how compressed data is rearranged using restart markers. 

O 0; 0 • 0 i5E3 0S 

15 ID 0 0 0 0 0 

4.00000W 

e seties 
o lbet)64 , 
60 0 e6sei 
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(0,0) (0,1) (0,2) (0,3) (0,4) 
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Fig. 52 Conversibn to FlashPii Using Restart Markers 
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Converting Image .Data:. 

FlashPix compressed image data consists of JPEG-compressed 64 x 64-pixel tiles. Converting JPEG 

images without restart markers to FlashPix images requires that the JPEG data be expanded and 

re-compressed, which can lead to image quality loss. By inserting restart markers at 64-pixel 

mtervals, FlashPi,x images of the maximum resolution can be generated simply by rearranging the 

JPEG-compressed data. 

Fig. 52 shows how compressed data is rearranged using restart markers. 

~ Y,Cb,Cr pixel 

~ Y pixel 
~ 

’~~~ Y~DCT Block (8x8) 

~~ ~rCb DCT BIock(BxB) 

(a) MCU (4:2:2) 

(0,0) (0,1i (0,2) (0,3) 

(1,0) (1,1) (1,2) (1,3) 

(2,0)" (2,1) (2,2) (2,3) 

(3,0) (3,1) (3,2) (3,3) 

(4,0) (4,1) (4,2) (4,3) 

(5,0) (5,1) (5,2) (5,3) 

(8,0) (6,1) (6,2) (6,3) 

(710). (7,1) (7,2) (7,3) 

(8,0) (8,1) (8,2) (8,3) 

(0,4) 

(1,4) 

(2,4) 

¯ (3,4) 

(~,~.) 

(5,4) 

(6,4) " 

(7,4) 

(8,4) 

Tile block (64x64) 

(b) Tile block 

FPXI~(JPEG)          " 

I 
FlashPix 

I 

~ MCU 
(4:2:2) 

Restart Marker 

Restart Ma!ker ~ 

(c) Recording order    : " - 

Fig. 52 Conversi~;n to FlashP~x~ Using Re’startMarkers 

¯ (2,0) + 

-156- 

ADOBE - Exhibit 1008, page 165



Recording of restart markers is optional, and conversion to FlashPix is possible without them; but 

conversion without restart markers may result in some image quality loss and require a longer 

processing time. 

In order for restart markers to be inserted at'64-pixel intervals, the image data width must be an 

exact multiple of 64. Therefore the valid image width is recorded as tag information 

(PixeIXDimension), and the JPEG compressed data is recorded with the valid image padded to the 

right to make it an exact multiple of 64 (see section 2.8.1). 

As in the FlashPix standard, padding is used where necessary to achieve exact multiples of 64; and 

when converting to FlashPix, the padding data on the right can be treated in the same way as valid 

image data. 

If the image height is not an exact multiple of 64, Exif files are not padded; so when converting to 

FlashPix it is necessary to pad the bottom edge of the image. 

4 SOFX 

PixelXDimension (APP1) 

Padding Data 

JPEG Data 
SOF Y 

PixelYDimension 
(APP1) 

64x64 Block 
(FPX tile) 

Fig. 53 Image Size Restrictions 
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Recording of restart markers is optional, and conversion to FlashPix is possible w~i.th0ut them;, but ¯ 

conversion without restart markers may result in some image quality loss and require a longer 

processing time. ¯, , : .... 

In order for restart markers to be inserted at’64-pixel intervals, the image data width mustbe an 

exact multiple of 64. The~efore the valid image width is recorded as tag information 

(PixelX1)imensio~), and the JPEG compressed data is recorded with the valid image padded to the 

right to make it an exact multiple of 64 (see section 2.8.1). 

As in the FlashPix standard, padding is used where necessary to achieve exactmultiples of 64; and 

when converting to FlashPix, the padding data on the right can be treated in the same way as valid 

image data. 

If the image height is not an exact multiple of 64, Exif ides are not padded; so when converting to 

FlashPix it is necessary to pad the bottom edge of the image. 
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F.2 Converting Tag Data 

When Exif attribute information is converted to FlashPix, a one-to-one conversion can be made to the 

Property Set used to record FlashPix attributes. The rules for converting from each kind of Exif tag to 

the FlashPix PropertySet are given in the tables below (conversion of GPS Info tags is to be 

determined later). 

Table 48 Conversion between Exif Tags and FlashPix Property Set (1) (TIFF Tags) 

Exif FPX 
Tag Code 

Field Name Property Set Group Name 
Dec Hex 

ImageWidth 
ImageLength • 

256 
257 

100 
101 

-. 
- 

. - 
- 

, - 
-•• 

BitsPerSample 258 102 - - ,  -, . • 
Compression 259 103 -- - 

Photometriclnterpretation 262 106 - - - 
ImageDescription 270 10E Image Info Content Description Caption text 

Make 271 10F Image Info • Camera Information - Camera manufacturer name 
Model 272 110 Image Info • Camera Information Camera model name 

StripOffsets 273. 111 _ - • - • -
Orientation 274 112 Transform . - - Spatial Orientation 

SamplesPerPixel , 277 115 - - - 
RowsPerStrip 278 • 116 - - - 

StripByteCounts 279 117 - - 
XResolution 282 11A Image Contents • Primary description Default display width 
YResolutioq . 283 11B Image Contents Primary description  Default display height 

PlanarConfiguration 284 11C - - 
ResolutionUnit 296 128 Image Contents Prithary description Display height/width units 

TransferFunction 301 12D - . - 
Software . 305 • 131 Image Info File source Software Name 
DateTime 306 132 Ignore Ignore Ignore 

Artist 306 13B Image Info Intellectual Property Authorship 
WhitePoint 318 13E - 

PrimaryChromaticitiee 319 13F - - - 
YCbCrCoefficients 529 211 - - - 

YCbCrSubSampling 530 212 - - - 
YCbCrPositioning • 531 213 Ignore Ignore Ignore 

ReferenceBlackWhite 532 214 - - -
Copyright 33432 8298 Image Info Intellectual Property Copyright message 

Exif IFD Pointer 34665 8769 - - -
GPS Info IFD Pointer 34853 8825 - - - 

- 158 - 

ADOBE - Exhibit 1008, page 167 

F.2 . Converting Tag Data 

W~en Exit" attribute Jnt’ormation is converted to F]ashPJx, a one-to-one conversion can be made to the 

Property Set used to record F].ashPix attributes. ’l~_e ru].es for convert~_g ~om each kind of Ex~" tag t,o 

the F]ash£ix £ropert, ySet aze given ~_ the tables below (conversion of G£S Info tags is to be 

det, ermi~_ed ]at, er). 

Table 48 Conversion between Exif Tags and FlashPix Property Set (1) (TIFF Tags) 

Exif 

Field Name 

ImageWidth 

ImageLength " 

BitsPerSample 

Compression 

Photometriclnterpretation 

ImageDescription 

Make 

Model 

StripOffsets 

Orientation 

SamplesPerPixel , 

RowsPerStrip 

StdpByteCounts 

XResclution 

. YResolution... 
PlanarConfiguration 

ResolutionUnit 

TransferFunction 

Software 
Date’lqme 

Artist 

WhitePoint 

PrimaryChromaticities, 
YCbCrCoefficients 

YCbCrSubSampling 

YCbCrPositioning " 

ReferenceBlackWhite 

Copyright 

Exif IFD Pointer 

GPS Info IFD Pointer 

Tag Code 
Dec Hex 
256 100 
257 101 
258 102 
259 103 
262 106 
270 10E 
271 10F 
272 110 
273. 111 
274 112 
277 115 
278 , 116 
279 117 
282 11A" 
283 11B 
284 11 C 
296 128 
301 12D 
305 . 131 
306 132 
306 13B 
318 13E 
319 13F 
529 211 
530 212 
531 213 
532 214 

33432 8298 
34665 8769 
34853 8825 

FPX 

Property Set 

Image Info 
Image Info .... 
Image Inf, o 

Transform 

Image Contents, 

Group 

o 

Content Description 
Camera Information 

¯ Camera Information 

Primary description 

Name’ 

Ima.ge Contents 

Image C, ontents 

Image Info 
Ignore 

image Info 

Ignore 

Image Info 

Pdmary description 

Primary description 

File source 
Ignore 

Intellectual Property 

Ignore 

Intellectual Property 

Caption text 
Camera manufacturer name 

Camera model name 

Spatial Orientation 

Default display width 
Default display height 

Display height/width units 

Software Name 
Ignore 

Authorship 

Ignore 

Copyright message 
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Table 49 Conversion between Exif Tags and FlashPix Property Set (2) (Exif Private Tags) 

Exif FPX 

Field Name 
Tag Code 

Property Set Group Name 
Dec Hex 

ExposureTime 33434 829A Image Info Per Picture Camera Setting . Exposure time 
FNumber 33437 829D Image Info Per Picture Camera Setting F-number 

ExposureProgram 34850 8822 Image Info Per Picture Camera Setting Exposure program 
SpectralSensitivity 34852 8824 Image Info Digital Camera Characterization Spectral sensitivity 
ISOSpeedRatings 34855 8827 Image Info Digital Camera Characterization ISO speed ratings 

OECF 34857 8829 Image Info Digital Camera Characterization OECF 
ExifVersion 36864 9000 - - 

DateTimeOriginal 36867 9003 Image Info Content Description Date of the original image 
Image Info Per Picture Camera Setting Capture date 

DateTimeDigitized 36868 9004 Summary Info - • Create date/time 
ComponentsConfiguration 37121 9101 Ignore Ignore Ignore
CompressedBitsPerPixel 37122 9102 Ignore Ignore • Ignore 

ShutterSpeedValue 37377 9201 Image Info Per Picture Camera Setting Exposure time 
ApertureValue 37378 9202 Image Info - Per Picture Camera Setting F-number 

BrightnessValue 37379 9203 Image Info Per Picture Camera Setting Brightness value 
ExposureBiasValue 37380 9204 Image Info Per Picture Camera Setting ExposUre bias value 
MaxApertureValue 37381 9205 Image Info • Per Picture Camera Setting Maximum aperture value 
SubjectDistance 37382 9206 Image Info 'Per Picture Camera Setting Subject distance 
MeteringMode 37383 9207 Image Info - PerPicture Camera Setting Metering mode 
LightSource 37384 9208 Image Info Per Picture Camera Setting Scene illuminant 

Flash 37385 9209 Image Info Per Picture Camera Setting • Flash 
. . Image Info Per Picture Camera Setting Flash return ' 

FocalLength 37386 920A Image Info - Per Picture Camera- Setting Focal length 
MakerNote 37500 927C - * - 

UserComment 37510 9286 Image Info Content description Content description note 
SubSecTime 37520 9290 Ignore Ignore Ignore 

SubSecTimeOriginal 37521 9291 Image Info Content Description Date of the original image 
Image Info Per Picture Camera Setting Capture date 

SubSecTimeDigitized 37522 9292 Summary Info - Create date/time 
FlashPixVersion 40960 A000 - 

ColorSpace 40961 A001 Image Contents resolution description Subimage color 
PixelX0imension 40962 A002 Image Contents Primary description Highest resolution width 
PixelYDimension 40963 A003 Image Contents Primary description Highest resolution length 
RelatedSoundFile 40964 A004 - - 

FlashEnergy 41483 A20B Image Info Per Picture Camera Setting Flash Energy 
SpatialFrequencyResponse 41484 A20C Image Info Digital Camera Characterization Spatial frequency response 

FocalplaneXResolution 41486 A20E Image Info Digital Camera Characterization Focal plane X resolution 
FocalplaneYResolution 41487 A20F Image Info Digital Camera Characterization Focal plane Y resolution 

FocalplaneResolutionUnit 41488 A210 Image Info Digital Camera Characterization Focal plane resolution unit 
SubjectLocation 41492 A214 Image Info Per Picture Camera Setting Subject location 
Exposurelndex 41493 A215 - Image Info Per Picture Camera Setting Exposure index 
SensingMethod 41495 A217 Image Info Digital Camera Characterization Sensing method 

FileSource 41728 A300 Image Info File Source File source 
SceneType 41729 A301 Image Info File Source Scene type 
CFAPattern 41730 A302 Image Info Digital Camera Characterization CFA pattern 
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Table 49 Conversion between Exif Tags and FlashPix Property Set (2) (Exif Private Tags) 

Exif 

Field Name Tag Code 
Dec Hex 

Exposurelime i 33434 829A 
FNumber 33437 829D 

ExposureProgram 34850 8822 
SpectralSensitivity 34852 8824 
ISOSpeedRatings 34855 8827 

OECF 34857 8829 
ExifVersion 36864 

DateTimeOriginal 36867 

DateTimeDigitized 36868 
ComponentsConfi~uration 37121 
CompressedBitsPerPixel 37122 

ShutterSpeedValue 37377 
ApertureValue 37378 

BrightnessValue 37379 
ExposureBiasValue 37380 
MaxApertureValue 37381 
SubjectDistance 37382 
MeteringMode 37383 

LightSoUrce 37384 
Flash 37385 

FocalLength 37386 
MakerNote 37500 

UserComment 37510 
SubSecTime 37520 

Su.bSecTimeOriginal 37521 

Sul0Sec’rime Digitized 37522 
Flash PixVersion 40960 

ColorSpace 40961 
PixelXDimension 40962 
PixelYDimension 40963 
RelatedSoundFile 40964 

FlashEnergy 41483 
SpatialFrequencyResponse 41484 

FocalplaneXResolution 41 486 
FocalplaneYResolution 41 487 

FocalplaneResolution Unit 41 488 
SubjectLocation 41492 
Exposurelndex 41493 
SensingMethod 41495 

FileSource 41728 
SceneType 41729 
CFAPattern 41730 

FPX 

Property Set 

Image Info 
Image Info 
Image Info 
Image Info 
Image Info 
Image Info 

Group 

Per Picture Camera Setting " 
Per Picture Camera Setting 
Per Picture Camera Setting 

Digital Camera Characterization 
Digital Camera Characterization 
Digital Camera Characterization 

Name 

Exposure time 
F-number 

Exposure program 
Spectral sensitivity 
ISO speed ratings 

OECF 
9OO0 
9003 Image Info 

Image Info 
9004 Summary Info 
9101 Ignore 
9102 Ignore 
9201 Image Info 
9202 Image Info 
9203 Image Info 
9204 Image Info 
9205 Image Info 
9206 Image Info 
9207 Image Info 
9206 Image Info 
9209 Image Info 

Image Info 
920A Image Info 
927C 
9286 Image Info 
9290 Ignore 
9291 Image Info 

Image Info 
9292 Summary Info 
A000 
A001 Image Contents 
A002 Image Contents 
A003 Image Contents 
A004 
A20B Image Info 
A20C Image Info 
A20E Image Info 
A20F Image Info 
A210 Image Info 
A214 Image Info 
A215 Image Info 
A217 Image Info 
A300 Image Info 
A301 Image Info 
A302 Image Info 

Content Description 
Per Picture Camera Setting 

Ignore 
Ignore 

Per Picture Camera Setting 

- Per Picture Camera Setting 

Per Picture Camera Setting 

Per Picture Camera Setting 

¯ Per Picture Camera Setting 

Per Picture Camera Setting 

Per, Picture Camera Setting 
Per Picture Camera Setting 

Per Picture Camera Setting 

Per Picture Camera Setting 

" Per Picture Camera Setting 

Conte~t description 
Ignore 

Content Description 
Per Picture Camera Setting 

resolution description 
Primary description 
Primary description 

Per Picture Camera Setting 
Digital Camera Characterization 
Digital Camera Characterization 
Digital Camera Characterization 
Digital Camera characterization 

Per Picture Camera Setting 
Per Picture Camera Setting 

Digital Camera Characterization 
File Source 
File Source 

Digital Camera Characterization 

Date of the original image 
Capture date 

Create date/time 
Ignore ’ 

¯ Ignore 
Exposure time 

F-number 
Brightness value 

ExposUre bias value 
Maximum aperture value 

Subject distance 
Metering mode 

Scene illuminant 
Flash 

¯ ’ Flash return 
Focal .length 

Content description note 
Ignore " 

Date of the odginal image 
Capture date 

Create date/time 

Subimage color 
Highest resolution width 
Highest resolution length 

Flash Energy 
Spatial frequency response 

Focal plane X resolution 
Focal plane Y resolution 

Focal plane resolution unit 
Subject location 
Exposure index 
Sensing method 

File source 
Scene type 
CFA pattern 
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Table 50 Conversion between Exif Tags and. FlashPix Property Sef(3) (GPS Info Tags) . 

Exif FPX • 

Field Name 
Tag Code 

Property Set Group ' Name
Dec Hex 

GPSVersionlD 0 - 0 GPS Info extension - GPSVersionlD 
GPSLatitudeRef 1 1 GPS Info extension - GPSLatitudeRef 

GPSLatitude 2 2 GPS Info extension - GPSLatitude 
GPSLongitudeRef 3 3 GPS Info extension - GPSLongitudeRef 

GPSLongitude 4 4 - GPS Info extension - GPSLongitude 
GPSAltitudeRef 5 5 GPS Info extension - GPSAltitudeRef 

GPSAltitude 6 6 GPS Info extension - GPSAltitude 
GPSTimeStamp 7 7 - GPS Info extension - GPSTimeStamp 
GPSSatellites 8 8 GPS Info extension .. GPSSatellites 

GPSStatus , 9 9 GPS Info extension - , GPSStatus 
GPSMeasureMode 10 A GPS Info extension - GPSMeasureMode' 

GPSDOP - 11 B GPS Info extension - GPSDOP 
GPSSpeedRef 12 C GPS-Info extension - 

, 
GPSSpeedRef 

GPSSpeed 13 D GPS Info extension - ,. GPSSpeed 
GPSTrackRef 14 E GPS Info extension - - GPSTrackRef 

GPSTrack • . - 15 F GPS Info extension , - GPSTrack 
GPSImgDirectionRef 16 10 GPS Info extension - . GPSImgDirectionRef 

GPSImgDirection 17 11 GPS Info extension - GPSImgDirection 
GPSMapDatum 18 12 GPS Info extension - GPSMapDatum 

GPSDestLatitudeRef 19 13 GPS Info extension - . GPSDestLatitudeRef 
GPSDestLatitude 20 14 GPS Info extension - GPSDestLatitude 

GPSDestLongitudeRef 21 15 GPS Info extension - GPSDestLongitudeRef 
GPSDestLongitude 22 16 GPS Info extension - GPSDestLongitude 
GPSDestBearingRef 23 17 GPS Info extension - GPSDestBearingRef 

GPSDestBearing 24 18 , GPS Info extension - GPSDestBearing 
GPSDestDistanceRef 25 19 GPS Info extension - GPSDestDistanceRef 

GPSDestDistance 26 1A GPS Info extension - GPSDestDistance 

-160-

ADOBE - Exhibit 1008, page 169 

Table 5Q Conversion between Exif Tags and. FlashPix Prop.erty Set.(3) (GPS Info Tags) 

Exif 

Field Name         Tag Code 

Dec Hex 
GPSVersionlD 0 - 0 

GPSLatitudeRef 1 1 
GPSLatitude 2 2 

GPSLongitudeRef 3 3 
GPSLongitude 4 
GPSAItitudeRef 5 5 

GPSAItitude 6 6 
GPS’13meStamp 7 7 
GPSSatellites 8 8 

GPSStatus . 9 9 
GPSMeasureMode 10 A 

GPSDOP 11 B 
GPSSpeedRef 12 C 

GPSSpeed 13 D 
GPSTrackRef 14 E 

GPSTrack o - 15 F 
GPS}mgDirectionR’ef 

GPSImgDirection 
GPSMapDatum 

GPSDestLatitudeRef 
GPSDestLatitude 

GPSDestLongitudeRef 
GPSDestLongitude 
GPSDestBearingRef 

GPSDestBearing 
GPSDestDistanceRef 

GPSDestDistance 

FPX 

Property Set 

GPS Info extension 

GPS Info extension 

GPS Info extension 

GPS Info extension 

GPS Info extension 

GPS Info extension 

GPS Info extension 

GPS Info extension 

GPS Info extension 

GPS Info extension 

GPS Info extension 

GPS Infoextension 

GPS-lnfo extension 

GPS Info extension 

,GPS Info extension 

GPS Info extension 

Group Name 

GPSVersionlD 
GPSLatitudeRef 

GPSLatitude 
GPSLongitudeRef 

GPSLongitude 
GPSAItitudeRef 

GPSAItitude 
GPSTimeStamp 
GPSSatellites 

GPSStatus 
GPSMeasureMode’ 

GPSDOP 
GPSSpeedRef 

GPSSpeed 
GPSTrackRef 

. GPSTrack 
16 10 GPS Info extension 
17 11 GPS Info extension 
18 12 GPS Info extension 
19 13 GPS Info extension 
20 14 GPS Info extension 
21 15 GPS Info extension 
22 16 GPS Info extension 
23 17 GPS Info extension 
24 18 GPS Info extension 
25 19 GPS Info extension 
26 1A GPS Info extension 

GPSImgDirectionRef 
GPSImgDirection 
GPSMapDatum 

GPSDestLatitudeRef 
GPSDestLatitude 

GPSDestLongitudeRef 
GPSDestLongitude 

GPSDestBearingRef 
GPSDestBearing 

GPSDestDistanceRef 
GPSDestDistance 
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F.3 Converting to FlashPix Extensions (APP2) 

The extended data recorded in APP2 marker segments can be converted readily to FlashPix 

extensions. 

First of all, Fig. 54 shows the conversion process when APP2 is recorded as one entry per stream of 

data. 

An area with data size of 8000.H, Default value 00.H is allocated to the stream name 

"/¥005MyPropertySet" (¥005 means 005.H) in the FlashPix file Structured Storage structure, and the 

stream data recorded in APP2-2 is copied to offset 00000000.H, that is, the start of the allocated area. 

Exif Version 2.0 Full FlashPix Stream 
APP2-1 

Contents List 
Number of Entry =1 
Data size = 0x8000 

Default value = 0x00 
Path 1¥005MyPropertySet 

2-2

 data 
Index = Ox00 

Offset = Ox00000000 

Stream data 
,' 

FlashPix 
root 

Source image 
Object 

¥005MyPropertySet 

Stream data 

Default value 
0x00 

Fig. 54 Conversion to FlashPix Extensions (1) 

.4_ Offset 
9)(00000000 

Data size 
0x8000 
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F.3 Converting to FlashPix Extensions (APP2) 

The extended data recorded in APP2 marker segments can be converted readily to FlashPix 

extensions. 

First of all, Fig. 54 shows the conversion process when APP2 is recorded as one entry per stream of 

data. 

An area with data size of 8000.H, Default value 00.H is allocated to the stream name 

"~005MyPropertySet" (~005 means 005.H) in the FlashPix file Structured Storage structure, and the 

stream da~a recorded in APP2-2 is copied to offset 00000000.H, that is, the start of the allocated a~ea. 

Exif Version 2.0 
APP2-1 

Contents List 

Number of Entry = 1 
Data size L- 0x8000 

Default value = 0x00 
Path ’/~005MyPropertySe{’ 

APP2-2 

Stream data 
Index = 0xO0 

Full FlashPix Stream - 

i FlashPix ~ Sour.c~.imageL ~(=005MyPropertySet J~ Offset 

Stream data        ’ ’ 

Ox8OOO 
Default value 

Fig. 54 Conversion to F!ashPix Extensions (1) 
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Next, Fig. 55 shows the conversion process when one entry per_two streams-of data is•recorded in -• • 
APP2. 

This time'an area with data size of 10000.H, Default value 00.H. is allocated to the stream name 

"/¥005MyPropertySet" in the FlashPix file Structured Storage structure, and the stream data 

recorded in APP2-2 is copied to offset 00000000.H, that is, the start of the allocated area, while the 

stream data recorded in APP2.3 is copied starting from offset 00008000.H. 

Exif Version 2.0 
APP2-1 

Contents List 
Number of Entry =1 
Data size = 0x10000 
Default value = Ox00 

Path"/¥005MyPropertySet" 

APP2-2 

Stream data 
Index = Ox00 

Offset A= 0x00000000 
.i.i.i!::::.iii.:',:i:::::•:::. ::::::g:::::..0.:;::::::::R:::•:::.?:::::::::::.:•::i:i •—• :::.: 
 Strerndat!..  

APP2-3 

Stream data 
Index = Ox00 

Offset B= 0x00008000 

:.:. 
Stream data B 

Full FlashPix Stream 

Offset AFlashPix Source image ¥005MyPropertySet 
Object 0x00000000 root 

Stream data A 

Default value 
Ox00 

Data size 
Offset B 0x10000 

0x00008000 
Stream data B 

Default value 
Ox00 

Fig. 55 Conversion to FlashPix Extensions (2) 

-162-

ADOBE - Exhibit 1008, page 171 

Next, Fig. 55 shows the conversion pr~ess when one-ent~ ,Per:two:streams,-of.data is,_re~c0rd.ed ~.~ 

APP2. 

This time"an hrea:with data size of f0000.H, Default value 00.H.is allocated to the stream name 

"/~005MyPropertySet" in the FlashPix file Structured Storage structure, and the stream data 

recorded in APP2-2 is copied to offset 00000000.H, that is, the start of the allocated area, while the 

stream data recorded in APP2-3 is copied starting from offset 00008000.H. 

Exif Version 2:0 

APP2-1 

Contents List 

Number of Entry = 1 
Data size = 0xl0000 
Default value = 0x00 

Path"/’~/005MyPropertyS et" 

APP2-2 

Stream data 
Index = 0x00 

Offset A= 0x00000000 

............... Stream.data.A ............... 

APP2-3 

Stream data 
Index = 0x00 

Offset B= 0x00008000 

Stream data B 

Flas~Pix Source image 
root Object 

Offset B 
0x00008000 

Fig. 55 Conversion to FlashPix Extensions (2) 

Full FlashPix Stream 

Default value 
0x00 

.Offset A 
OxO0000000 

Data size 
0xl0000 
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Finally, Fig. 56 shows an example of conversion when 2 entries per stream of data are recorded in 

APP2. 

Here a data size of 8000.H, Default value op.H is allocated to the stream name "MyPropertySet" 

under the storage name "¥005MyStorage" in the FlashPix file Structured Storage. structure, and the 

stream' data recorded in APP2-2 is copied to'offset 00000000.H, that is, the start of the allocated area. 

Exif Version2.0 
APP2-1 

Contents List 
Number of Entry = 2 

Data size = OxFFFFFFFF 
Default value = Ox00 
Path MyStoraqe 

ClassID = 42 
Data size = 0x8000 
Default value = Ox00 

Path"/MyStorage/¥005My PropertySer 

APP2-2 

Stream data 
Index = Ox00 

Offset A= Ox00000000 

tr. .e.qm.data 
.. ' ' :.,..: .'.:.i .:.i ..: ..: '.: .h .i'isi..:. ..:.i.ii.isiiii„

FlashPix 
root 

Full FlashPix Stream 

Source imag 
Ob'ect 

MyStorage 

Fig. 56 Conversion to FlashPix Extensions (3) 

Y005MyPropertySe 

dream data 

Default value 
Ox00 

Offset B 
040008000 

Data size 
Ox8000 
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Finally, Fig. 56 shows an example of conversion when 2 entries per stream of data are recorded in 

APP2. 

Here a data size of. 8000.H, Default value 0~0.H is alloca, ted to the stream n.ame "MyPropertySet" 

under the storage name "¥005MyStorage" in the FlashPix file Struc~ure~l Storage. structure, and the 

stream~ data recorded in APP2-2 is copied to’offset 00000000.H, that is, the start of the allocated area. 

ExifVersion2.0 
APP2-1 

Contents List 
Number of Entrv = 

Data size = 0xFFFFFFFF 
Default value = 0x00 
Path MyStorage 

ClasslD = 42 
Data size = 0x8000 
Default value = 0x00 

Path"/MyStorag e/’-+K)05My PropertySet’ 

APP2-2 

Stream data 
Index = 0x00 

Full FlashPix Stream 

Flas~Pix ~ Source imagage~                ~ ~Ob~j..e..~ " MyStorage 

/ 
~ 

¥O05MyProperty Sel 

........ .S.tr.~m.~a ...... 

,~-- Offset B 
0x(X)008000 

Data size 
0x8000 

Default value 

Fig. 56 Conversion to FlashPix Extensions (3) 
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-).Cb[w/2-2,h/2-144Cr [w/2-2,h/2-1 ]4. Y[W-2,h-1 ] Yw-1,h-l] - Cb[w/2-1,h/2-14Cr[w/2-1,h/2-1] 

3)-4glin YCbCr AlIC.k (4:2:2) 

Y[0,0] -40. Y[1,0] -o- Y[0,1] : • • Y[1,1] Cb[0,0] Cr[0,0] 

Y[w-2,h-2J .Y[w-1,h-2] -). Y[W-1•,h-1] Cb[y2-1,h/2-1-1+Criw/2-1,h/2-11 

_ 
4) 4gEE$11!YCbCr 

r. 
(4:2:0) 

Y block 
[0,0] 

Y block 
[1,0] , 

Cb block 10- Cr block 
[0,0] [0,0] 

Y block • 
[2,0] 

Y block 
[3,0] 

Cb block ..p. Cr block, 10. „Y block ... Y block _'i .. Cb block -. Cr block 
[w/16-2,h18-1] [w/16-2,h/8-1] [vi/8-2,h/8-1] [w/8:1,h/8-1] [w/16-1,h18-1] [w/16-1,h/8-1] 

5) IBM JPEG (4:22) 3
- i".; 

Y block 
[0,0] 

Y block Y block 
[1,0] 

Y block C. 
[1,1] 

•Cb.block r Cr block 
[0,0] 

, 

Y block 3.- - ' Y.blockL‘  : ..-Y bblock Y - block '- Cb block _., Cr block 
[w/8-2,h/8-2] [w/8-1,h/8-2]1°- [w/8-2,h/8-1] [w/8-1,1-1/8-1] [w/16-1,"h/16-1f [w/16-1,h/16-1] 

6) illifJPEQVP•5/Pft.,I.÷94-,1 (4:2:0) 

`• Pig.' 4 • ••• = 11P-' F ',. • • 
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........ 
, ........ 

., G[0,0] _ 

~;.;’LZ’;;::% R[w-2,h-2)-’~ G[w-2,h-2)’-~" B[w-2,h-2)--~ R[w-l,h-1] + G[w-l,h-1]--~ B[w-l,h.-1) i 

t) ~FF_.~ RGB ,~l~ (4:4:4) 

R[0,0] ~ ,.. R[1,01 

G[O,OI ~ ,,- G[1,01 

B[0,0] .~ ,,. B[1,01 

¯ ..iv ¯ R[w-l,h-l] 

’b " .......................................... , Giw-l,h-ll 
.+L. ................. : ......... "." .............. " -~ Blw-1,h-11 

2) ~l~Fc-_.i~ RGB i~ll~ (4:4:4) 

I Y[0,0] + Y[1,0] ’.--~. Cb[0,0] _+ Cr[0,0] ,+ Y[2,0]--~ Y[3,0] ~ ....... 

’" ’-,--.-~--3~’~1~r’4:~ YCbCr ~l~i;~ ,’4:~:m .’ ¯ " 

block 

[o,o1 

"+’:, 5) ~ JPEG "~n,./24~--,)--.~(4:2;.2) ~.    3 

,. ’+ ~"* "’ ~:.-/. ..... ~ ~ ,~-¢ i 

+block- +. +block. :,+ Yblock ~:+, .Cb~blo~k-::.~,2Crblock 
[+,0] ;.:::.q. +[O,+]+ " " 1~,~]       [0,0] ........ [.,. [0,0] 

, ...+ ............... ’.....P .............................. : ............... ~ ....... 
.~. ~ .- ,,:"; : :I.                                                                            l 

Yblock ..~ Y-block,-~.-::Yblock _~ ~.block. ,~.Cbbl.ock: 4 Crblock 

[w/e-2,w8-2]/[w/B-+ ,w8-2]/ [w/8-2,h/8-1 ]| [w/8-1 ~h/8-1] I [~,/16-1 ih/16-1] I [w116-1, h/16-1] I 
6i ~+ JPEG~O’~W:~,"J-F’+J ~’~. (4:2:0) 
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2.5. LE015'- 0I*MIES_ 

2.5.1. 9 op E*4C.5. 

*MA-clt, Ecf,152-—off -L-)t;t:,-c- oct5tst14:0-)Mitt721-- ..7 1—csIaa--4-60 

• RGB ff$115--- : Baseline TIFF Rev.6.0 RGB Full Color Images'" 

• YCbCr OEEM5-- — 9 : TIFF Rev.6.0 Extensions YCbCr Images " 

• JPEG EE5:- 9 : JPEG Baseline ADCT 

It $47-'—' oat-a, DSC 77° 9 •:/"C'IOW Tf t APP1 ^20 -4-60 APP1 P1/4) 

0)5-2 -3 op Eau TIFF Oc-D -C106° Lewt, ES,-2-1 L4-M-6,--2-5-c-NAM*0125i#5.11 

4E-t6 L.- Li:- 9 7 71- fsolf4A1E 173i-t,6:: f-

2.5.2. RGB OE.S - 9 a*mis-, 
RGB as [Baseline TIFF Rev.6.0 RGB Full ColorImageS 6L #Z L•-clEat 6. 

ilAttaAVI, TIFF Rev.6.0 cz-_ -c-te) 61-Lt Exif ®4041-XMAus *fflitrlfIL L —c 

TIFF T'I'M -(<- :1- :U'ill/ 1"ZIEtti--60 U, 'f,tX1,60)A 

t 9 (ExifIFD) 

7 7 migt ToMAL 1-6 (Fig. 5 Ofg). TIFF p,ifr IFD c Value oraea-ML-Dte \-ca 

l-tV/N. 

• File Header 

• 0th IFD 

• 0th IFD 0) Value 

• 1st IFD 

• 1st IFD OD Value 

• .1st (thuMbnail) Image Data 

• 0th (primary) Image Data 

-11-
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¯ Baseline TIFF Rev.6.0 RGB Full Color Images 

¯ TIFF Rev.6.0 Extensions YCbCr Images ~’ 

¯ JPEG Baseline ADCT ~ 

RGB ~’~ff-’--# t~t, rBaseline TiFF Rev.6.0 ROB Full Col0~Im~ige~ 

(ExfflFD) ~$~Wo¯ . ................ 
- 

J~’}~T~ "f.$ (Fig..,5 ~ ,~,,)o ¯TIFF ~ ~; ~ IFD ~ Vd~ue ~4~0~,~}~ 

. .. .    ¯ ........ 

File Header . 

¯ Oth IFD 

¯ 0th IFD 0") Value 

¯ 1st IFD 

¯ 1st IFD © Value 

¯ . ~-.lst (thuMbnail) Imaoe Data 

¯ Oth (primary) Image Data 

ll 
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TIFF Header • . - 

0th IFD for ImageWidth 
Primary Image 

Data 

.: • 

StripOffsets - . 

Exif IFD Pointer 

GPS IFD Pointer 

' Next IFD Painter 

.... Value of 0th IFD ..... ' 

Exif IFD 
(Exif Private 

Tag) 

Exif Version 

.DateTimeDigitized 

.... Value of Exif IFD .... 

GPS IFD 
(GPS Info Tag) 

GPS Version 

.... Value of GPS IFD .... 

IFD ImageWidth . • 1st for 
Thumbnail Data 

StripOffsets 

.... Value of 1st IFD .... 

Thumbnail Data 

Primary Image Strip 1 
Data Strip 2 

Strip L 

Fig. 5 OVE$15--' -  7 7 ka)41K4X31 

, 

• , 

File Header it, TIFF AitliiiLtA \ 6 8byte --eb) 9 , Offset of.IFD it. 0th IFD 05t M7 

L.- C.06 (Table 1 V.a). 

0th IFD Offset of Next IFD it, 1st IFD 11,040 u)tMtit tgito 1st IFD ESU 

N*1ft it, 0th IFD Offset of Next IFD it 00000000.H TIVaigt6. 

-12-
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0th IFD for 
Primary Image 

Data 

TIFF Header    ..~. :.. ~... 

ImageWidth 

StripOffsets ’- 

Exif IFD Poinier 

GPS IFD Pointer 

Next IFD ~binter 

.... Value of 0th IFD .. :. 

Exif IFD 
(Exif Private 

Tag) 

Exif Version 

,DateTimeDigitized 

.... Value of Exif IFD .... 

GPS IFD GPS Version 
(GPS Info Tag) 

.... Value of GPS IFD 

1st IFD for 
Thumbnail Data 

ImageWidth 

¯ StdpOffsets 

.... Value of 1st IFD .... 

Thumbnail Data 

Primary Image Strip 1 
Data Strip 2 

Stdp L 

File Header I~:, TIFF ~l:-~’~b’~ 8byte "~b ~, Offset of..IFD l~..0th IFD 

~:~b~b~ (Table 1 ~,~,,)o ¯ 

0th IFD ¢) Offset of Next IFD ~, 1st IFD 

b ~$~, 0th IFD ¢) Offset of Next IFD ~ 00000000.H "~. ~-~o 
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IFD o) tie 2.6.2*V€10L L. 

Table 1 TIFF 0), \ 

Name Size (Byte) Value 

Byte Order 2 
Ent6 -.,...›,g) CPU l,:ttp• • Cs "II" (4949.H) (9 HI, 
i>5 -- 4 7 ›If=t), Itzit"mm" (4D4D.H) (t `y 9' i>3- 4' 
7 .sAfit) M < 0 

42 
.. . 

2 002A.H (Ilit) 

Offset of 
IFD 4 

0th IFD r\0)7t7t v 1- 0 TIFF ,\ v YOrgikl: 0th IFD fits 
< th't lz It 00000008.H L.F.EXITL.

2.5.3.YCbCr OEM 5z- 30)4* IS

YCbCr fl, (TIFF Rev.6.0 Extensions YCbCr Images ivi YCbCr 

EiVi'*— RGB 011-XliceoptizioMgiout-l--6 

• RGB-YCbCr CAVA-7 9 xffstz (YCbCrCoefficients) 

• SX6D+)- 7 -1t >7)1446 (YCbCrSubSampling) 

• Sg >7°)VD—R/T—WhIlli (YCbCrPositioning).

OCOMAVADriEetitiL-DO-C RGB Plia-c;k (2.5.2 3A)0 

-13-
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Name Size (Byte) 

Byte Order 2 

¯ 42 2 

Offset of 4 

Table 1 TIFF 0),~ ,y ~ 

Value 
~]~=~->>0) cPu I."~-t~’~, "11" (4949.H) (U 
"r >’~4 7 >]T~), .~/EI~."MM" (4D4D.H) ( P__’,y 
7>~) ~<o 

002A.H (l~:~)       . 

0th IFD ,~,0)>J-2~,y Fo TIFF ~,,y ~0)~IF_ 0th IFD b~-~ 

< ~1~_1~, 00000008.H ~,~]~$ o 

2.5.3.YCbCr ~-E~’- "2 ©~-~~__ 

13 
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2.5.4. JPEG Et8 (Da*Ma 

Ef -i2-37 7741141, rISO/IEC 10918-1 111_1 JPEG Baseline DCT 7 !y b`. #g 

t CIES L-, `i -1,6:77°9 3 ✓ • -7— (APP1) APP1 V17 7 /1, 0 Pi? 

t 9 T SOI opMCLES1-1--6 L -- • (Fig. 6 ON). APP2 U!ZsOiz.- Z;I:,-c.V#4ficte, 

1.- --cES Ls 1L APP1 0DA.1 , Exif N4-C11 APP1, APP2 1;01-0 APPn 

COM *-7- t vii5t1,11u/v/173, Exif 9 -1- ER--r 6. 

E1625--- 77 -f1VD4M,Si. APP10)4Nia 

'SOI Efolg5— — I-

APP1 77* VT - '/3 > • 
--.)JtY)(> i` 1 

(ExifftNiteifi) 

(APP2) (77- Iii7--,3> • 
7—t -tY)(il-2) 

(FlashPix #1;3ET- — V€1) 

DQT IT•fb5-"-71l:: . ' - 

DHT i\77.>-7---711, • x . 

(DRI) ( l) — ly! ?, ,--7!C)1-). 

SOF 7 I. —.1-\'• 'y

• '668 -..' 
. • . : 

X4:iy.i-.. Y 

EST- - 

EOI Eff15-"- $.7 

APP1 Marker 

APP1 Length 

Exif RJ 7 — 

TIFF Header 

0th IFD • 

0th IFD Value 

1st IFD 

IstIFD.Value 

IFD 

".7,,.••••• 

Fig. 6 015--- 7 7-f11/0a*Ma. 

r 

APP1 OP1/4Mit, APP1 Exif f s LtL, 

DiC• it, JPEG optRifriLct 9 64kByte isa \ o

fl-whioa File Header --Asts' TIFF GrAXit= L 9 , AJKL- --Do IFD (0th IFD, 1st IFD) ac Z 

6. 0th IFD iLit, r tt-c- to 6Wit (tNilz) i:Urt-611-writeva -t -60 1st IFD -9--A 

6. r*Ant, 2.7.2 

APP2 OP1/41f9Sit, APP2 —7— t s FPXR (FlashPix Ready) Oral1=--I fit FlashPix JiM,W7-2— 

311-Etaa)t-Lti)0)=:/ -t ,s, s2 • 1) 1)—A • --72-7)614A21.6. 64kByte kgi.6'i'— 

tEfat6riA1aL, APP2 b clf l i LZ Taonut 2.7.3 tVlfic),: 0 

—14—

ADOBE - Exhibit 1008, page 195 

¯ SOl 

APP1 

(APP2) (7~Ug--’>a > ¯ 

(FlashPix ~;J~- 

APP1 

APP1 Marker 

APP1 Length 

Exif -~-~@~1 q- F 

TIFF Header 

0tl~ IFD ¯ 

0th" IFD Value 

1st IFD 

,.1st IFD.Value 

1st IFD ~~’~ ’ 

t,-f~’~}~ File Header ~:~t2 TIFF ~: ~ 9, ~;k--o© IFD (0th IFD, 1st IFD) ~:~,~-~ 

#5o 0thIFD ~t~, )~’~Si~f~ (~) ~]~-$4,~,~t$~:~5o lstIFD ~a}¢, +)’~ 

-14- 
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2.5.5. Iii * )1/5'- 0)** IS

J -14411, 3-2- t±MiZzL J 2 -00g4Tilft7 VC" 1st IFD 

"9"IN*4 /1,0gitit , f . i:$11FlUttn\c, < 
40, \*IiiIts -C*4 Ig•9 lEt511-6ZL 41,11-60 •

'9-1)44 ±NI*0•72- 43.S.Ltgsts l.t.)P- 0 - 43.S Itz6lOWUtcoiN. tass tffi 

RGB t L < b YCbCr #- .1 -(1vb JPEG 

tct.0 • (Table 2 VfFs4). 

Table 2 ±ffitt Li-J-114-f 11/0#176 

. , 
±ffift ' 

. 4ffie EN - 

1)-1)4 4 ll. 4E414 0 
• _ ES._ ' )5 0 

• 2:*MMTRUMg 
tatiT7,1.

F.figif40r)-9-14-f Baseline TIFF' RGB Full Color Images) tit 

rTIFF.Rev.6.0 Extensions YCbCr Images) rLit-D -C 1st IFD 

Exif Ftm-oriatn-m 6. 

Compression 5 "6" •-tY , 1st IFD r4 ,7 ( JPEGInterchangeFormat , 

JPEGInterchangeFormatLength) ViLLE JPEG Baseline 

DCT 71- JPEG 7 1- )—la (SOI I EOI t -e) DX4-CT-1E61-6. JPEG 

APPn "7—t. COM -7— ts 9 -.7 -)3 a-Ea ut.o, (Fig. 7VIR). IL, TIFF 0) 

Wft)k#P1--3 ctrfi JPEG --7—t • -t :/ Z-ItA 

4J- 6 t-c..ab 1st IFD iLVIEtautv, 

— 15—
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~ff¢~:t:©+)- ~,$ 4’ ]P~-~ 7z ~: :rBaseline TIFF" Re~:6:0:RGB Full Color ImagesJ $ ?a }~: 

[TIFF.Rev.6.0 Extensions YCbCr ImagesJ ~:-~ ~ 1st IFD ~:-~B~5o 

Compression # ~ ~5 "6" ~ "~ y }" b , 1st IFD ~P ¢) # ~ (JPEGInterchangeFormat , 

~EGInterchangeFormatLength) ~ ¯ ~ ~E~ ~ @J ~’~~ ~ ~ ~$a~E~{a ~EG Base~e 

DCT ~--~ b~~ ~EG ~ b ~--~ (SOI ~ EOI ~) ~’~o ~EG ~ b 

9--~:~Pn~--2, COM~--2, ~--b~--2~b~~ (F~. 7~)o ~$a, TIFF~ 
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Exit Eilia7 7 )1,

SOI ' 

APP1 

DQT 

DHT 

SOF 

SOS 

Compressed Data 

•:-

EOI 

APP1 —t • 

APP1- Marker 

Length 

Exif 

TIFF Header 

0th IFD 

Exit I FD 

1stIFD

L
JPEGInterchangeFormat
JPEGI nterchangeFormatLength 

JPEG Thumbnail 

EN-11-1-A*-f 11, 

SOI 

DQT 

DHT 

SOF 

SOS 

Compressed Data 

EOI 

Fig. 7 Ertins.*4 Exif 7 7 4 kigAiri 

-16-
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Exif B~ 7’ 4’ )1, 

SOl , " 

APP1 

DQT 

DHT 

SOF 

SOS 

Compressed Data 

EOI 

APP1 "? - ~ 

APPI Marker 

Length 

Exif 

TI FF Header 

Oth IFD 

Exif I FD 

lstlFD 
-- JPE(~lnterchangeFormat . 

JPEGI nterchangeFormat Ler~gth 

JPEG Thumbnail 

Fig. 7 B~+)A ;~ 4’ )1,~’~ Exif 7 7 -f )l,©~j~ 

DQT’ ’" 

DHT 

SOF 

SOS 

Compressed Data 

EOI 
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2.6. itiFW -
L ..) 

2.6.1. 11—X sz 

RGB T 3 a Baseline TIFF Rev.6.0 RGB Full Color Images.1L, YCbCr T 3 4 TIFF Rev:6.0 

Extensions YCbCr Images ti,--EttiO4S1-"CVN 6 0 TIFF . tNiV:14:k-D -cou-fs3-onata 
TIFF. MAILlittpt.atilAtt. tc0/ L'Itt; optsW1.4:-30-C.:g,%AL *ffltli 

-NI DSC eor)F/ t z# Ii 6 TIFF 0DA-.7F,a-:zi. , DSC RtIA-611-XIMI IIEtat6 /el 

abO)II1 Y. %Emu-nal-6 it 231)0 GPS : iA)in't*6.. tit, .-9--A*4,1-0-,EggamL-01,.--c-
PI, TIFF tAIMZIU,‘„1/ Exif `14A-ObitZN5 6. 

• 3iJ4*52 — WAno'. ititt4K17t. 73ttf a)7 (4-i4 ) 7T71-

tso. 
r VIJO".C7 7#I1Zt60 

• JPEG Baseline 1",:Z&5 1 41.-CO 'hINLE*TZMtli,Eitilitd:LN (IN*. ItLA4)1, 4t1A) 

• TifiZO) YOll -c. Efill3l5.4-4-ZrhANV,Ett- Z. 

2.6.2. IFD 

1/,` IFD 4 TIFF Revision6.0 2 / .-f 1- Ot ✓ I- (7 -f '=)1,.,1-.?000,. 12 /'-f 1-* 

L/C 4 is'-f 10)-(k0 IFD ./0)71-' 7 •-t*. 1- TtiNA-4-6.• 

/<-f 1-o4-4 o7 -r Fm .'v 1- 9 Us (/) 4 -DOOATl44-4-6. 

• (Tag) 

47 (Type) 

• 1- (Count) 

8-11 ffi, \ 071'7 I- (Value Offset) 

1:(TIL-ttt-EttoN*01011V090-i-L- 4-7- 5,„ maiL-Dv\-c-a, TIFF Revision 6.0 t ..V. g LL 0 

—17—
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RGB ff-’--#~ Baseline TIFF Rev.6.0 RGB Full Color Images.’~, YCbCr ~-°~# }:~ TIFF Rev:6.0 

2.6.2. IFD ©~_ 
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(Tag) 

7 -f - Iv101allt6ite), 4Ir3 nlitt 2 /4 1--Olt1A-Ot Exif 0th IFD, 1st IFD 

0)37 t TIFF 0)37 t JtiitTb) 6. 

314 7° (Type) 

Exif "C4111O6 71.II -Fig)111 --C'b)6. 

1 = BYTE 8 E' umft. 

2 = ASCII - -DO 7 E ASCII — KVAtbt,t: 8 EV iC-f aiog-r I-11 NULL TiVit 

60 ASCII GM iICI NULL t '46151a4 LT 60 
3 = SHOT 16 Ew I- (2/\-f n -4' 1flt UMA0 
4 = LONG 32 Ev F (41\-f ) n•g-111I UMS(0 
5 = RATIONAL LONG2 a4A0) LONG It•Ts 2@ ) LONG It53-1 AT. 
7= UNDEFINED 74 —11, I40)tril,":.t ektrt.ii L-DTS,14O 8 Ev 1-g-c 

9 = SLONG 32 Ev (4 IC-f '-%'1.31 . Mt1z (2 O4418(tiii) 

10 = SRATIONAL SLONG2 -IRMO) SLONG1t53•T, 2 @HO) SLONGI153-fiAtc, 

(Count) 

SOMito T, HA il gH - T Viten \ OTA•tiffi!ZW Tb) 60 tc.L *J' SHORT (16 t'Y 

Oitt.)`L -00tHil:-U, 2 "C;k673t 1.4t '1' C 0b)6 

it"O4 -7 -"t (Value Offset) 

TIFF ^'Y 10)5tfl-A73 6fa*izIK0A2tafit2-O7t 7-t '7 fi-Efal-60 laffi 4 /4 iLkOit 

*4,72:Us fat Sht. 4 :1- ct t 1.1, 4 9 .7 . • 

O/1,. 1/ . \ffli$b'S*61)60 ILL ktf,•- t' SHORT; 

1Lffi 1 or)S- 4:-U, 00010000.H 'FiEf511-6. 

7 i‘ 1) Us 3PW-4-0/J, t O7)61lAtiLlk•c‹-CE4:1 

0)% (Value) oDESPIA4, TiESILL-91O-CU441:11,t l,Woo 

z . • 

—18-
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(Tag)                                               ., .. 

(Type) 

1 = BYTE 

2 = ASCII 

3 = SHOT 

4 = LONG 

5 = RATIONAL 

7 = UNDEFINED 

9 = SLONG 

10 = SRATIONAL 

$o ASCII 0)~ O> his NULL 

16 I.-’,~ h (2)’{’1’ F) t/~J:~L,.~o 

32 P__’,~ I- (41~4 I-) ~J:~’~L,.~o 

LONG2 ~o ~0") LONG I$~, 2 

32 P_’,y b (4,/~.4 F) :~-~ .~.~ (2(D~]~t~) 

SLONG2 ~]o ~7~(D SLONG I$~"~, 2 

(Count) 

". -: * 
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2.6.3. Exif ffIA"G) IFD 

A. Exif IFD 

Exif IFD It Exif 11140)MAMlifiEtitt ig) ,9)*.i 9 Tli) 9 , Exif 75 37 Off 

TIFF 3173, 6071- 7 -t 1- (Value Offset) "C4X-{ 

Exif IFD X-f Exif IFD Pointer 

Tag = 34665 (8769.H) 

Type = LONG 

Count = 1 

Default =td 1. 

Exif IFD GO I 3flin, TIFF -Cttt) IFD MiLi= 60 it ttf 111*0 TIFF 6D ct iz:Nft,"=—

t.z.-.tco, NoVI4AT'S,)60 

B. GPS IFD 

GPS .IFD GPS 141ViEfik-4-6 tz:6?)o) '0D I 9 --C-4) h, GPS 1.3 et, 

TIFF Yt1 71- 7 -tJ F (Value Offset) 'C') -J -f 6. 

GPS IFD GPS Info IFD Pointer 

Tag = 34853 • .(8825.H) 

Type. • = LONG 

Count = 1 

Default =tt. 

GPS Info •IFD pkinixla, Exif:IFD EC* 7z.•-i:::t,,A1, 

-19'-
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2.6.3. Exif IFD 

A. Exif IFD 

Exif IFD ~t, Exif []~©~,2,~’~~?c.~©:~#’¢)~ 9 ~, Exff ~-- F~ 

~~ TIFF~y~b~~ b (Value Offset) ~4 ~ b ~o 

ExiflFD -~©~,-f ~/~’ ExiPlFDPointer 

Tag = 34665 (8769.H) 

Type = LONG 

Count = 1 

Default =~¢ U 

ExffIFD ©~:, TIFF -ff’~) 5h,$ IFD ~ ~b~o ~’a?’ffl.~, ~_’~© TIFF 

B. GPS IFD 

TIFF "~ ~�73~5~7.-~ ~ b (Value Offset) "~4 :~ b ~o 

~PS IFD ~®,’g,~f :/~ GPS’I_nl"o 1FB Pointer 

Tag = 348’53..(8825.H) 

Type. . = LONG 

Count = 1 

Default =~¢ ’ ¯ 
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2.6.4.TIFF Rev.6.0 0).11-Miht4R 

Exif "CzViJL 6 rBaseline TIFF Rev.6.0 RGB Full Color Images] 3 Jz O rTIFF Rev.6.0 Extensions 

YCbCr Images] .,=.31/`'-rrg,%L DSC ft0'./. '"i- IN -eflifi]- 6 TIFF (01-7°',./ a 

' —%1•1 Table 3 tk6,3 opiArg,l-Do -n:_,V,F9]---j--60

Table 3 Exif L' 6 TIFF Rev.6.0 (DitMlit16—% 

•Itl 9 Vili Field Name V 43- 947 t t .s, I- , Dec Hex 

A.L.V015-' — oAhlilzliat 6 

Eft 0IPE ImageWidth 256 100 SHORT or LONG 1 
EfIft0Ait ImageLength 257 101 SHORT or LONG 1 

Eft0) E. v I- 0);Rt BitsPerSample 258 102 SHORT 3 
ENO) ER Compression 259 103 SHORT 

LTIi401fiii Photometriclnterpretation 262 106 SHORT 1 
EfiglIZA Orientation 274 112 SHORT 1 • 

0 >;t:— .s, I- ez SamplesPerPixel 277 115 SHORT 1
Eit -F — 9 CAW PlanarConfiguration 284 11C SHORT 1 

YCC CDMIAglit (C (DWI ,Riz YCbCrSubSampling 530 212 SHORT 2 
YCC offilltail (Nt' L C 0)11YE YCbCrPositioning 531 213 SHORT 1 

Afill0)60)fiCillt XResolution 282 11A RATIONAL 
Rift ovst coNfafft YResolution 283 11B RATIONAL 1 

WAROGLAStaAfita0)*(il ResolutionUnit . - 296 128 SHORT 1, , ' 

B. E.EAVDRIMAZIVIat 6 l' 
MtT —'30)❑ )T — i a > StripOffsets 273 111 SHORT or LONG 'S 

I- U ,%7410)54 in RowsPerStrip 278 116 SHORT or LONG 1 
I- V ''70T - — '3A StripByteCounts 279 117 SHORT or LONG 'S 

JPEG 0) SOI ,N0)t7- w Is JPEGInterchangeFormat 513 ' 201 ' LONG 1 
JPEG 51-9 0)it4 l-flz JPEGInterchangeFormatLength 514 202 , LONG . 1 

C. Ef$15-* — (1)44ttlr.:114-0-Z 3,
. - 

WEGWIRt — 7lititel TransferFunction 301 12D SHORT ' 3 . 256 , . 
OR El ltA0t1g4411cA VVhitePoint 318 13E RATIONAL 2

igt otagatlifA PrimaryChromaticities 319 13F RATIONAL  6 
tqftlA7 I- U f*Ifz YCbCrCoefficients 529 211 RATIONAL 3 

OfffligtAfgL otugg ReferenceBlackWhite 532 214 RATIONAL 6 
D. . -0){1h0)9 

7 7 4 11,VE 8114 DateTime 306 132 ' ASCII 20 , ' 
Ma 4I-11, ImageDescription 270 10E ASCII Any 

RiftlAtaii0)X —t —t Make 271 10F ASCII Any 
rffigaitano5-..)14 Model 272 110 ASCII Any 

Mfg V7 I- ,J .m 7$ Software 305 131 ASCII Any 
fret Artist 315 13B ASCII Any 

IMVIVOlt/IMOVIIIUt Copyright 3432 8298 ASCII Any 

*S 101; : StripPerlmage 

MIU : SamplePerlmagex StripPerlmage 

StripsPerlmage = floor ((ImageLength + RowPerStrip -1) / RowPerStrip) 

-20-
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[Baseline TIFF Rev.6.0 RGB Full Color ImagesJ 23 £ ~ [TIFF Rev.6.0 Extensions 

T~ble 3 Exif~$ TIFF Rev.6.0 

Field Name 
Dec    Hex 

ImageWidth 256 100 

ImageLength 257 101 

BitsPerSample 258 102 
Compression 259 103 

Photometriclnterpretation 262 106 

Orientation 274 112 

SamplesPerPixel 277 115 
PlanarConfiguration 284 11C 

YCbCrSubSampling 530 212 
YCbCrPositioning 531 213 

XResolution 282 . 11A 
YResolution 283 11 B 

ResolutionUnit 296 128 

StdpOffsets 273 111 
RowsPerStrip 278 116 
StripByteCounts 279 117 
JPEGInterchangeFormat 513 ’ 201 

JPEGInterchangeFormatLength 514 202 

TransferFunction 301 12D 

WhitePoint 318 13E 
PdmaryChromaticities 319 13F 
YCbCd3oefficients 529 211 
ReferenceBlackWhite 532 214 

DateTime " 306 132 
ImageDescdption 270 10E 
Make 271 10F 
Model 272 110 

. Software 305 131 

Artist 315 13B 
Copyright 3432 8298 

SHORT or LON~ 

SHORT or LONG 

SHORT 

SHORT 

SHORT 

SHORT 

SHORT 

SHORT 

SHORT 

SHORT 

RATIONAL 

RATIONAL 

SHORT 

SHORT or LONG 

SHORT or LONG 

SHORT or LONG 

LONG 

, LONG 

SHORT " 

RATIONAL 

RATIONAL 

RATIONAL 
RATIONAL 

’ ASCIi 

ASCII 

ASCII 

ASCII 

ASCII 

ASCII 

ASCII 

1 

1 : 

3 

1 

1 

1 

2 

1 

1 

1 

*S 
1 

1 

3 * 256 , 

2 

6 
3 
6 

20 ’ ’ 
Any 

Any 

Any 

Any 

Any 

Any 

* S ,~J~;~q : StripPerlmage 

~;~ : SamplePerlmage x StripPerlmage 

StripsPerlmage = floor ((ImageLength + RowPerStrip-1 ) / RowPerStrip) 

-2O 
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A. 0444di: rat 37

[HO111) Image Width 

isz .-=-7 OmoDoc, RP t-Alr:PONVAito JPEG Egff.— -clt JPEG -7 19.) -eflt 

tV, 

Tag = 256 (100.H) 

Type = SHORT or LONG 

Count = 1 

Default = td 

Mt 0DA ImageLength 

Wfici2— 37 off oto REG ES-7 — 7 *-csvi JPEG --eftf-11 ay-c;,47)1tOO0 
Tag = 257 (101.H) 

Type = SHORT or LONG 

Count = 1 

Default = to L 

N*Ot. !Y DigP BitsPerSample 

1 tz..- 19 t• #o A41,47c1twftoDZI- 8bit toy -= 8 7)47541,60 
SamplesPerPixel tot JPEG 1 JPEG Vt)11 et,6 "CV I/ No 

Tag = 258 (102.H) 

Type = SHORT 

Count = 3 

Default = 8 

EiSOMA Compression 

- 0DW•ft,'- 371:.•151AtLitTI.SM-A0 ±Wit JPEG TW71 TEtautiiNo 

)1, 73 JPEG 7 0)*t,41 6 

Tag = 259 (103.H) 

Type = SHORT 

Count = 1 

Default = td 1, 

1 = OffS 

6 = JPEG Eta (+)-1-1,*-0140,70.) 

= ) 
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~©~ ImageWidth     ’ 

Tag = 256 (100.H) 

Type = SHORT or LONG 

Count = I 

Default 

~O)~ ~ ImageLength 

Tag = 257 (101.H) 

Type = SHORT or LONG 

Count = 1 

Default 

Tag = 258 (102.H) 

Type = SHORT 

Count = 3 

Default = 8 

Compression 

Tag = 259. (103.H) 

Type = SHORT 

Count = 1 

Default = ~ b 

6 = JPEG B~,~ 

-~ 

21 
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*444 Photometriclnterpretation 

*0)4144. JPEG -C15 JPEG -t;f-U1J -c41/'‘ N. 

262 (106.H) 

SHORT 

1 

td L 

2 = RGB 

6 = YCbCr 

Oft = 4A] 

Tag = 

Type = 

Count = 

Default = 

wittrp] Orientation 

mazotrplo 
Tag = 274 (112.H) 

Type = SHORT 

Count = 1 

Default = 1 

1 = 0 *0 offb< TR i:Dilift0)± (visual top) s 0 *0 opjyyttpi (visual left-hand side) 

Lts.Z 0

2 = crAVY -E R, Offift0±, 0 *FICAffittill (visual right-hand side) LtizZ 0 

3 = 0 *El 04-.1-75(EreR, ODAttODT (visual bottom) . 0 *EI0DPiffittii.lL ts 0 

4 = 0*E10)fi-b(EITALL0Yffittig)T. 0 CA001.1httiFiLtsZo 

5 = 0 CfliOribtEl TRIX:.. .CDP_IitiOti41.1. 0 *ffi tizZ 

6 = 0 ttla).15- bcEITALL. OffiftiOtigq, 0 *IJ GOIM(±L tazZ o

7 = 0 *El a)fi-hT1 -ER,ta 0 #E1 OPPYT 0 

8 = 0 CA OffbtlA TR,tz L40)lilf10)ti[lii. 0 *H6r0l.lbc-F tsZo 

= tes.) 

SamplesPerPii el 

1 WA 7'•.c. 9 okko *Nigh RGB W{Jit tdt YCbCr *ft Al-14z L-ro 0'6 3 ffi

b,tt, 6. JPEG JPEG--t t1.6 0D-eIbV.0/ 

Tag = 277 (115.H) 

Type 

Count 

Default 

= 

= 

= 

SHORT 

1 

3 

it, --376DAkTY PlanarConfiguration 

hMilA s TES tvc JPEG If 7 7 iv"-C; 

—22—
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~. ~. Photometn’clnterpretation 

Tag = 262 (106.H) 

Type = SHORT 

Count = 1 

Default. = ~ b 

2 = RGB 

6 = YCbCr 

~Y~ OHentation 

Tag = 274 (112.H) 

Type = SHORT 

Count = 1 

Default = 1 

3 = 

4 = 

5 = 

6 = 

0 ~B~b~B~ ~~, 0 ~B~Y~J#~J (visual right-hand side) 

7 

8 

= ~/~,,--~6>" F~X S~mplesPerPJxel. 

Tag 

Type 

Count 

Default 

= 277 (115.H) 

= SHORT 

1 

3 

~1~ ~-- ~ ¢) ~ [7 PlanarConSguration 
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JPEG "7—t -CitA abS7), t.o/ 07 —A- f'73vsv NOVI TIFF 0D-72 7A-it- 1- 1 (AllliW 

Tag = 284 (11C.H) 

Type = SHORT 

Count = 1 

1 = AllIn (chunky) 71- —7 

2 = (planar) 7 21- - 

= $1,] 

WASH YCbCrSubSampling 

,%7 *11, i,:kt , .',7*it(0)1- :/7°)1, kL*44tt 6. JPEG FIN,--' - 3r zb JPEG 

—t 0 -eStItsv 

Tag = 530 (212.H) 

Type = SHORT 

Count = 2 

[2, 1] = YCbCr4:2:2 

[2, 2] = YCbCr4:2:0 

= 

W*44 YCbCrPositioning 

:/ 7°)14:-A1--4- -7'9- :/7'sit4 D+-IitiY5i2.2 V4Z-1 0 JPEG En-5-2 — 

tdtwoi YCbCr '..-?-37 tElan4PZW,IVIti6. TIFF Ot266t- 7 A-it,  1411 (E13.; b) --elb fa. 

YCbCr4:2:2 TV AoNNEA. .P i',3iLA4-14 -ell 2 (- 20 01)JR4( --2— V -26 -4-6 Z_.

-f - 11/ F73VVINFI4, 9 TIFF 0 .7'7 tit,  141- .1450 YCbCr4:2:0 'O)* 

a TIFF (1,,,b) ffEA-4--6. 9 —Y—otigthglith YCbCrPositioning ,9"). A - o) 

ei ,:kftp-C4 ton Nikgat, LO 7 VoDiML-141t) TIFF 0 -'5'7 ytil,  I- 1 z 4 Li-60 

-Y-it-tk, 6•L. ffiTt uOc, 

Tag = 531 (213.H) 

Type = SHORT 

Count = 1 

Default = 1 

1 = 

2 = (cosited) 
• 

• - -Oft = 

-23-
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Tag .= 284 (11C.H) 

Type = SHORT 

Count = 1 

1 = /~,~;~ (chunky) 7~-~’~ I- 

2 = ~;~, (planar) "Y;�-~,~ I- 

i~l~!~ YCbCrSubSampli~g 

Tag 

Type 

Count = 2 

[2, 1] 

[2, 2] 

= 530 (212.H) 

= SHORT 

= YCbCr4:2:2 

= YCbCr4:2:0 

= -~ 

~~ YCbCrPositioning 

-~-r~-~, ~P,b~~ ~.~_-e~ $": ~~L.~~o 

Tag = 531 (213.H) 

Type = SHORT 

Count = 1 

Default = 1 

1 

2 = --:~ (cosited) 

= -~ 

23 
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XOX XOX 
XOX XOX 
XOX XOX 
XOX XOX 

NI X ,',54 X 
Ei X (St X 
21 X 

X
X 

Ei X (8t 
YCbCrPositioning =1 YCbCrPositioning = 2 

(centered) (co-sited) 
a) Y:CbfCr. = 4:2:2 

X X X X 
O O 

X X X X 

X X X X 
O O 

M X 

X X X X 

t81 X M X 

YCbCrPositioning = 1 YCbCrPositioning = 2 
(centered) (co-sited) 

b) Y:Cb:Cr = 4:2:0 

X Luminance Sample 
O Chrominance Sample 

Fig. 8 YCbCrPositioning 

OliguAgikg XResolution 

ImageWidth trplo 1 ResolutionUnit tbt.: 9 ORIMito witogitg q004iLlt 72[dpi] ffiI7A-t, 

60 

Tag = 

Type = 

Count = 

Default - = 

282 (11A.H) 

RATIONAL 

1 

72 

YResolution 

ImageLength fi rp] 1 ResolutionUnit bt:9 oNAto -XResolution Ip7 1::effibItt,60 

Tag = 283 (11B.H) 

Type = RATIONAL 

Count = 1 

Default = 72 

witz Dim c)fiqttgolve ResolutionUnit 
:'• 

XResolution ≥ YResolution Oiffk700 XResolution, YResolution —MiLAJO 60 Wit opgiSzlffi 

13100-4iLlt 2 (4 .'".1 -) 

Tag = 296 (128.H) 

Type = SHORT 

-24--
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-. :XOX .XOX 
XOX XOX. 
XOX XOX 
XOX XOX 

-~ X ~"X 
~ X ~ X 
~ X ~ X 
~ X ~ X 

YCbCrPositioning = 1 YCbCrPositioning = 2 
(centered) -.. ¯ - (co-sited) 

a) Y:Cb~Cr = 4:2:2 

X X X X l~ X.~ ,X, 
0 0 

X X X X X X X X 

X X X X ~ X ~ X 
0 0 

’ YCbCrPositioning =1 YCbCrPositioning = 2 

(centered) (�o-sited) 
b) Y:Cb:Cr = 4:2:0 

X Luminance Sample 

O Chrominance Sample 

Fig. 8 YCbCrPositioning 

~{~ 0~$-~{~: XResolutlon            " 

ImageWidth ~r~© 1 ResolutionUnit ~b?,~ 9 ©~o 1~{~{~$I~©~:-~ 72[dpi] ;~1~’J~ 

Tag =. 282 (11A.H) 

Type = RATIONAL 

Count = 1 

Default = 72 

ImageLength ~ ~ © 1 ResolutionUnit ~b ~,~ 9 ¢)1]~o -XResolu.tion ~ ~ 1~{$[$~ ~;~ ~o 

Tag = 283 (11B.H) 

Type = RATIONAL 

Count 

Default = 72 

XResolution ~ YResolution ~o XResolution, YResolution ~--~~o ~© ,~{~7){~ 

Tag     = 296 (128.H) 

Type = SHORT 
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Count = 1 

Default = 2 

2 = -f 

3 

-f-Ofth = 

- 

iteg 
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Count 

Default 

2 
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B. At' 0EtaikaiL 63I 

is) 7 0)s''( StripOffsets 

1- ) Clin 1.- -Cs NCO F l70)/: -f Fs, F• y7 °,9)/-1 lifdt 64KByte 

ct :1  1./CI < JPEG TitT5 tot tit) bltS \c, RowsPerStrips 

StripByteCounts '(, 3J tt L No

Tag = 273 (111.H) 

Type = SHORT or LONG 

Count = StripsPerlmage...PlanarConfiguration = 1 0)84 

SamplesPerPixel x StripsPerlmage...PlanarConfiguration = 2 0)14 

Default = 41: 

1 f- 9 y 7'4,71;-: 9 0410ft RowsPerStrip 

1 Is 9 y 74371-_ 9 0 ,1-T0 a. Wfal I- 9 y -8-1 0 1 9 Y79 t,-: 9 0WitOri 

REG aiirt- -37-CIIT5tce-,:195VVV, 

Tag = 278 (116.H) 

Type = SHORT or LONG 

Count. = 1 

Default = td L 

1- 9 y7Pott/s.-f F'  StripByteCounts 

Zr Is 9 Y7r'iLtru-c, 9 Y70,"/: -f Is to JPEG 7)ItSl,'0

Tag = 279 (117.H) 

Type = SHORT or LONG 

Count = StripsPerlmage (PlanarConfiguration = 1 0)84) 

SamplesPerPixel x StripsPerlmage (PlanarConfiguration = 2 OW 

Default = td L 

JPEG 0 SOP--07t."7-t y JPEGIntembangeFormat 

JPEG 03t11A)-f (SOI) 1-1-7-tY JPEG ES0 

ti-i'liz="0,7-/A1060 t* *0 JPEG .7'— iLaAliNtSli`o 

Tag = 513 (20tH) 

Type = LONG 

Default = ti; 

-26-
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~ b ~) ~,:Yo~)~4 b~-7-~,y b ,_qtdpOZrsets 

Tag = 273 (111.H) 

Type = SHORT or LONG 

Count = StripsPerlmage...PlanarConfiguration = 1 ©1~ 

= SamplesPerPixelx StripsPerlmage._PlanarConfiguration = 2 0)1~ 

Default = ~: U 

Tag = 278 (116.H) 

Type = SHORT or LONG 

Count¯ = 1 

Default = ~ L, 

Tag = 279 (117.H) 

Type = SHORT or LONG 

Count = StripsPerlmage 

SamplesPerPixel x StripsPerlmage 

Default .= ~¢ L, 

(PlanarConfiguration = 1 

(PlanarConfiguration = 2 0)1~) 

JPEG o) SOT .".© 71"7"t~ ,~, b JPEGInterchangeFormat 

Tag = 513 (201.H) 

Type = LONG 

Default = ¯ ~: b 

=26- 
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REG JPEGInterchangeFormathength 

JPEG tNito JPEG t"'-9 CLItlE1107`.0/ JPEG 

1141, SOI 7)16 EOI JPEG 1- 9 Lt~L'0APPn, COM -7 - 

)3 UTE011.4n; r±.-6 -I 1 N 4/ 1•0/4 fAtfat. APP1 64kByte 

k.4VA\ct 5 izizta 1.tati-t,dt. t.n,

Tag = 513 (201.H) 

Type = LONG 

Default = 

-27-
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JPEG if-’-- ~ ©++~ b ~ JPEGInterchangeFormatLength 

~]++~, SO1 ~ EOI +~+~ ~EG ~ b ~ --~+~b~b~+~l L~o ~Pn, COM ~-- 

T~g : 5~3 (20~.H) 

Type = LONG 

Default = ~ U 
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C. Mt-i--3,0)44ftv..- I241-j--631

4ig -41t — q41,1 71-ansferFunction 

Tag = 301 (12D.H) 

Type = SHORT 

Count = 3 * 256 

Default = td 

OfffAiEl .LA0) ,1&afa WhitePoint 

witto)*94 i-s24✓1- (DP ri .-70 i tvar,§5 -c-o, rm o2t-t6t -z-.6?), *3? ' ,f5V1J.f.

6!ONatotoo 

Tag = 318 (13E.H) 

Type = RATIONAL 

Count = 2 

Default = tt. 

Ws.0,0,g&CiA Primalyaromaticities 

W{Vo 3 W.A0 3 12 'v.. '0,Vallia3T 7'"C'LM3Mit -4-6 tc: 61), Az5 P •15t141-0-6!ZWat. 

Tag = 319 (13F.H) 

Type = RATIONAL 

Count = 6 

Default = is 1. 

-0.**.7 1- 9 .mr4 YCbCrCoefficients 

RGB 7 6 YCbCr 1- 9 t'40Sc,;, TIFF Vt.,' 7 OfiEtaffit,n \ffi, fl-ta E 

:/J Tr; t1,6•fa 'Y7 

6tt -J1,-" 7 1, 1ftL tc 6o

Tag = 529 (211.H) 

Type = RATIONAL 

Count = 3 

Default = E Vffl 

-28-
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Tag = 301 (12D.H) 

Type = SHORT 

Count = 3"256 

Default = ~L, 

’~,~:~’~, ~o 

Tag = 318 (13EH) , 

Type = RATIONAL 

Count = 2 

Default ~ L, 

Tag = 319 (13F.H) 

Type = RATIONAL 

Count = 6 

Default = ~ L, 

Tag = 529 (211.H) 

Type = RATIONAL 

Count = 3 

Default = ~’~} E ~ 

28                                         , 
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OM 0 . ,/glA ReferenceBlackWhite 

SNAtigia TIFF .-el 52- A-)L' i 0,12,4t7x0,17) , I. LI-6. 

.L f14114115 --c-L ri,41 1,t L- or)ATtb: 1OtAkV #4-0Ifi iEfet6 A GIT 7 A-

/* 6. 

Tag = 532 (214.k) 

Type = RATIONAL 

Count = 6 

Default = [0, 255, 0, 255, 0, 255] (PhotometricInterpretation/Y RGB Vat) 

[0, 255, 0, 128, 0, 128] ( Photometric' nterpretation fit YCbCr ® ) 

- 29 - 
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~o 

Tag 

.. Type 

count 

= 532 (214.Hi 

= RATIONAL 

Default = [0, 255, 0, 255, 0, 255] 

[0, 255, 0, 128, 0, 128] 

(Photometriclnterpretation t~ RGB ©~,~’~ ) 

( Photometricl nterpretatio~ ;b~ YCbCr 0~) 
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D. - -a)itha)3( 

7 7 IL p U Da teTime 

A.4ZO'fiFfr ii.jti l9{1L[I4rIA. 774/14KHNILL -c- A06. 2j- — y 

"YYYY:MM:DD HH:MM:SS". r4V1 24 04RA7-1 1_,, H ii4r4 3zv 1 -Di:1466o H 04 

Oa A b =1:7 :/ ":" W1-0) ivf • 04111103cVf13 iEl3Z [20.1-1] -C4fkab-Ctaol., 

c .-.0t1115--c- I,J Leo 3CN OR U, NULL a 2Q /4 Is -eb)6. E$17 ;:.L 

1.rta 5. 

Tag = 306 (132.H) 

Type = ASCII 

Count = 20 

Default = td L 

Nott5 ImageDeseziption 

NI  okIA -4- c c, V.J _Vf, Alt iL" 1988 company picnic" eo= ffi "c7- 6,3

2 Far12151- tViN. 2 F01261ffi!OWt<OS*iLit, Exif Private 37

UserComment VC111-60 

Tag = 270 (10E.H) 

Type = ASCII 

Count = Any 

Default = td L 

ffittAtIORD24— t Make 

ialafg0241WA4'. DSC, - 0DithODWittg0144i4cONiSA-c, 

Tag = 271 (10F.H) 

Type = ASCII 

Count = Any 

Default = tt. 

ffift NA07),-'114 Model 

Ek140•I--t - i141, ttz:31, -- il, t -14-0 DSC, - -01thoDffitztAffi 

riEUffi„„t, L-C*5. 

Tag = 272 (110.H) 

Type = ASCII 

Count = Any 

-30-
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Tag = 306 (132.H) 

Type = ASCII 

Count = 20 

Default 

]~ ~ "f F A.~ ImageDescription 

1988 company picnic’!22 ~’© "~ ,~ 9" b ~t~2D-~-6 :- ~ h~-e-~ 

~’ b ~ ~ F’©~i)~,~,~~-~, Exff Private 

Tag = 270 (10EH) 

Type = ASCII 

Count = Any 

Default = ~¢ b 

Tag = 271 (10F.H) 

Type = ASCII 

Count = Any 

Default = ~¢ L, 

Tag = 

Type = 

Count = 

272 (110.H) 

ASCII 

Any 
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Default = td L 

Y7 is 17=7 Software 

1.1, Wit tp-)Z-J-6 tei,tct 7t 7 t-citWillAt#O6O 7 1- fil = 1 tdt7 77.1),
a) , 3 / 7.20.--4-6. *AorointAt ut.0073, Tovi 

11 too 1-EtW„„v L-ctiz 5. 

01) "Exif Software Version 1.00a" 

Tag = 305 (131h) 

Type = ASCII 

Count = Any 

Default = td L 

7 —T 4 71` Artist 

a ' tii3 24 of-RA-4- A*- it -z-.StWfAzoi/Fd409 -01V,2.61-4-6. 440)XfainNt 1-ixoffis 

i*FO51J0D•ct 5 1z--PY7-473qiik1:-$11O,T 6 ct 517_,IE --J-6 Rehi„„o U ffiL 

-c1& 30 

fill) "Camera owner,John Smith:Photographer, Michael Brown:Image creator, ken James" 

Tag = 315 (13Bh) 

Type = ASCII 

Count = Any 

Default = td L 

lar6fg4t4/NVIr-e4 Copyright 

*1'F *To *MA-Nts MY6411F444- LIMAIfFittgoDX77,1:-/i1106,, 

t3R-J-6 A t td1140044MXTr";‘, a) 

"<•6' "•01)6,:, Via VI, "Copyright, John Smith, 19xx. All rights reserved.% *MilfcC11, WS* 

fotg- Ni/F44g (DA fr; 1r IJ 5C i 241-4- 6. WS ZI/Fi;M f&ANfiff 
44 .ffi fflfCL3-).7)6 it s lay6gfigttl., g-gtZfrag-olilW--ell111:- NULL t-1,-"C- - - orp= e•—•-• 

fi-E3ii-4-6 oWE'l3cNoD)R*CL- Si NULL 2-1. it.- d) 2 -DO NULL 

tot 6) (f5d 1 ON). igfeffF44-Dgi-fiM-1-.6*-&U I -Do NULL (WIJ 2 ON), i(4 

tIfF444.O.7)-fi.M1-6EIVIMV,NtFitl- 1 -oor) --<— 1= -eitalt)-c- NULL V-MILtt 

ikiL- NAN4/F44-ViEiti-6 (9 13 VC, 12$W;al, 1,-c 5. 

IN 1) JOSN4/Fit4 NtaliotA- Etat 6 tlizi'• 
IRtgfot.4. + NULL [00.H] + WXV1Fit4- + NULL [00.13] 

2) IRXXIIMA-og-), fi Ee--J-6 , 

IRF6Nff-44 + NULL [00.1i] 
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Default = ~ I., ¯ - . . 

~J) "Exif Software Version 1.OOa" 

Tag = 305 (131h) 

Type = ASCII 

Count = Any 

Default = ~ b 

~J) "Camera owner, John Smith:Photographer, Michael Brown:Image creator, Ken James" 

Tag = 315 (13Bh) 

Type = ASCII 

Count = Any 

Default = ~ b 

~~ + ~LL E00.H3 + ~~ + ~LL E00.H] 

~~ + ~LL C00.H] 
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N 3) Wtfliffit4O7-AfiEtilt6t-fr 

Space [20.H] + NULL [00.H] + INX,rffit4 + NULL [00.11] 

Tag = 33432 (8298.H) 

Type = ASCII 

Count = Any 

Default = td L 
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~J 3) $~~¢)~~-;5~ 

Space [20.HJ + NULL [00.HI + ~ii~~ + NULL [00.HJ 

Tag 

Type 

= 33432 (8298.H) 

= AS~II ’ 

Count    = Any 

Default 
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2.6.5. Exif IFD 0).11-3344R 

Exif IFD V32,tatk6f-TfAtItil (7'4 F) Table 4, Table 5C,7-77,*. 

Table 4 Exif IFD OfTtat46 (1) 

. 
em 

. 
IIIT‘ Field Name vit4st

. 
7 f 7 tt i I-

Dec Hex 

A. if—ria>lz30-4-6 
Exif it- v 3 > Exif Version . 36864 9000 UNDEFINED 4 

M -77.y:ia. v g —
FlashPixVersion 40960 A000 UNDEFINED 4 

7:;a> 
B. It-i§25--  If1 i. fklIZIKI-rZ I .

fmNinte ColorSpace 40961 A001 SHORT 1 

C. eillcall-Z ,' 
t• >41- > I- (lAtri* ComponentsConfiguration 37121 9101 UNDEFINED 4 

EVEN - F CompressedBitsPerPixel 37122 9102 RATIONAL 1 

OJDI*41E. PixeIXDimension 40962 A002 SHORT or LONG 1 
WIEVRAt PixelYDimension , 40963 A003 SHORT or LONG 1 

D. a- if - Mgr:AN-6 
›( - t - 1 - I- MakerNote 37500 927C UNDEFINED Any 

a --1-f — ?( .', F. UserComment 37510 9286 UNDEFINED Any 

E. IIIIA7 7-f )I/MtilzIRIt a 
IIIA-P7 7 4)I, •RelatedSoundFile • 40964 A004' ASCII 13 

:F. Ellbilz.1141-6 l' 
. agifig5:— or) igiBeil DateTimeOriginal : 36867 9003 ASCII - 20 _ .. 

5-4 i9)1,5-- - C/){1152EIII4 DateTimeDigitized 36868 9004 ASCII 20 
DateTime 0)-It 7 -t v 7 SubSecTime 37520 9290 ASCII Any 

' DateTimeOriginal 0) -1-1 -t w 7 SubSecTimeOriginal 37521 9291 ASCII Any 
DateTimeDigitized CD-9-It y 7 SubSecTimeDigitized 37522 9292 ASCII Any 
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2.6.5. Exif IFD 

Field Name                                       "2 "f ~’ 
Dec    Hex 

Exif Version 36864 9000 UNDEFINED 

FlashPixVersion 40960 A000 UNDEFINED 

ColorSpace 40961 A001 SHORT 

ComponentsConfiguration 37121 9101 UNDEFINED 

CompressedBitsPerPixel 37122 9102 RATIONAL 

PixelXDimension 40962 A002 SHORT or LONG 

PixelYDimension, 40963 A003 SHORT or LONG 

MakerNote 37500 927C UNDEFINED 

UserComment 37510 9286 UNDEFINED 

.RelatedSoundFile . ’ " 40964 A004" ASCII 

,DateTimeOriginal ~ ., . 36867 9003 ASCII 

DateTimeDigitized 36868 9004 ASCII 

SubSecTime 37520 9290 ASCII 

SubSecTimeOriginal 37521 9291 ASCII 

SubSec’i3meDigitized 37522 9292 ASCII 

4 

4 

1 

4 

1 

1 

1 

Any 

Any 

13 

2O 

2O 

Any 

Any 

A~ 
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Table 5 Exif IFD OftNM (2) 

G. lef6A4IzIM-0-6 l' - 

ri±o4Im ExposureTime 33434 829A RATIONAL 1 
F tilt— FNumber 33437 829D RATIONAL 1 
7ID5./-1. ExposureProgram 34850 8822 SHORT 1 

X•'< l-mSit SpectralSensitivity 34852 8824 ASCII Any 
ISO X - K I, - 1- ISOSpeedRatings 34855 8827 SHORT Any 

YeagEMOR OECF 34856 8828 UNDEFINED Any 
7:, t v —X — K ShutterSpeedValue 37377 9201 SRATIONAL 1 

OlVg ApertureValue 37378 9202 RATIONAL 1 
ffitfg BrightnessValue 37379 9203 SRATIONAL 1 

riiMICO: ExposureBiasValue 37380 9204 SRATIONAL 1 
1, ixad , Fit MaxApertureValue 37381 9205 'RATIONAL 1 

4#1 12IKERI SubjectDistance 37382 9206 RATIONAL 1 
AIJYEZA MeteringMode 37383 9207 SHORT 1 

Yogg LightSource 37384 9208 SHORT 1 
75' 'a Flash 37385 9209 SHORT 1 

I. >7X4gli FocalLength 37386 _ 920A RATIONAL 1 
7- v %3-3`AM FlashEnergy 41483 A20B RATIONAL 1 

rdlrillitAZ4 SpatialFrequencyResponse 41484 A20C UNDEFINED Any 
tAAMION0Agitg€ FocalPlaneXResolution 41486 A20E RATIONAL 1 

ZAMOYAtCrAfitit FoCalPlaneYResolution 41487 A20F RATIONAL 1 
lAsMigfiRlk*131 FocalPlaneResolutionUnit 41488 A210 SHORT • 1 

tik44f312 SubjectLocation 41492 A214 SHORT 2 
•• M,± >5-- v i1 Z Exposurelndex ' ' 41493 • A215 RATIONAL.  1 .. 

rt >it —A SensingMethod 41495 A217 SHORT 
7 7 4 JP) —X FileSource 41728 A300 UNDEFINED 1 . 

i-> 47 SceneType 41729 A301 UNDEFINED 
CFA ii —> CFAPattern 41730' A302 UNDEFINED. - Any " 
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Table 5 Exif IFD ©t~.l~j,~ (2) 

ExposureTime 

FNumber 

ExposureProgram 

SpectralSensitivity 

ISOSpeedRatings 

OECF 

ShutterSpeedValue 

ApertureValue 

BrightnessValue 

ExposureBiasValue 

MaxApedureValue 

SubjectDistance 

MeteringMode 

LightSource 

Flash 

Focal Length 

FlashEnergy 

SpatialFrequencyResponse 

FocaIPlaneXResolution 

Fo~alpla hey Rssolution 
FocaIPlaneResolutionU nit 
SubjectLocation 

Exposurelndex 
SensingMethod 

FileSource 

SceneType 

CFAPattern 

334341 
33437 

34850 

34852 

34855 

34856 

37377 

37378 

37379 

37380 

37381 

37382 

37383 

37384 
37385 

37386 

41483 

41484 
41486 

41~87 
41488 

41492 

41493 

41495 

41728 

41729 

41730" 

829A 

829D 

8822 

8824 

8827 

8828 

9201 

9202 

9203 

9204 

9205 

9206 

9207 

9208 
9209 

.920A 
A20B 

A20C 
A20E 

A20F 

A210 

A214 

’A216 

A217 

A300 
~301 

A30~ 

RATIONAL 

RATIONAL 

SHORT 

ASCII 

SHORT 

UNDEFINED 

SRATIONAL 

RATIONAL 

SRATIONAL 

SRATIONAL 

’RATIONAL 

RATIONAL 

SHORT 

. SHORT 

SHORT 

RATIONAL 

RATIONAL 

UNDEFINED 
RATIONAL 

RATIONAL 

SHORT 
, SHORT 

RATIONAL. 
S~ORT 

¯ UNDEFINEI~+" 
UNDEFINED 

UNDEFINED" 

1 

1 

1 

Any 

Any 

Any 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 
Any 

1 
1 

2 

1 

1. 
1 

"" ..Any " 
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A. / . •--'72 

Exif 3 ✓ Exif Version 

**4 —ea)Als)t.1•— ;/77N - 1—,, 074 —II' Vffi?'4 .-1 -f Utcntil.d, *iffl.M-kk1,-CL\t‘CilLt-IM 

(2.2 *ON.). *N.44:- 201'4176S-Psi 4: Us 4Byte 0) ASCII "0200" TiEnt Z. Type - ffi

UNDEFINED 0? tz: abRolk NULL V1:26.1.-tAN0 

Tag = 36864 (9000.H) 

Type = UNDEFINED 

Count = 4 

Default = "0200" 

FlashPix a nasliPixVersion 

FPXR 7 7 FlashPix 7 A- Y .1—".0DA'fft,,,—.; 3 :/ 7fs--to FPXR.pOtft4 FlashPix 7 2-

1 Ver.1.0 VLA-Tr,st ExifVersion 4Byte 0) ASCII "0100'1 1EtatZ, Type ffi

UNDEFINED Olt 11-) v_- NULL URA L, tc , 

Tag = 40960 (A000.H) 

Type 

Count 

Default. 

= 

= 

= 

UNDEFINED 

4 

"0100" 

0100 = FlashPix Format Version 1.0 

.0ftt3, = -Tr) 

-35-
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Exif ,"~--’~ ~ ~ Exif Version 

Default    = "0200"                                                                ¯ 

~, FlashPix ~--~ >" $1ashPlxVarsion 

FPXR 774)~® FlashPix 7~---~ y b-~©~¢~,,’<--’:; ~ >’~#o FPX_R.@~);-FlashPix 

"~y b Ver.l.0 {:-~Wu,’~-$ ~-~: ExifVersion ~])f~:- 4Byte ® ASCII "0100"~-~-~J-.~.o Type 7~ 

UNDEFINED ® $~ ~ ~ {~- NULL ~,~ b t$ ~ ,o 

Tag = 40960 (A000.H) 

Type = UNDEFINED 

Count = 4 

Default,. = "0100" 

0100 =. FlashPix Format Version 1.0 
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B. 014itiLINt-6 

.0.. 1111t4441 ColorSpace 

Tr;--4-1411 (ColorSpace) 31' 7' t -:gst-1241-  6., 

**4 -Clt, PC -1 -.:=In_" ..t6WOOk47)16 '.1141 ZI.,tz: sRGB (=1) -\''ts' 144341FIEi 

z. sRGB 1;.)M-0) 1111t-{5t1411- 6* -gIi, Uncalibrated (=FFFF.H) acf 60 Uncalibrated 

-am ti,ic-Aft--2-7 FlashPix Cc-MAI-6 ri-HZ: sRGB tf/Cctl, sRGB 

1111 E t'OPRO C7- L. 

Tag = 40961 (A001.H) 

Type = SHORT 

Count = 1 

1 = sRGB 

FFFF.H = Uncalibrated 

- -(D•ftt1 • = • 

— 36 —
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Tag 

Type 

Count 

1 

= 40961 (A001.H) 

= SHORT 

=1 

= sRGB 

FFFF,H = Uncalibrated 
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C. Xtirf - 7 0.)454diz..- Mt 

PixelXDimension 

Figi77<01- 7261-6 i-LU, 04,„ 9 ), :77—

t ODA-„J: 6t, P1L:Vstriatat.6.6 4-aig 7 7 11/TII*751 

tni\c, nin2.8.1,21trEIS F OtliP)L L. 

Tag = 40962 (A002.H) 

Type = SHORT or LONG 

Count = 1 

Default = td L 

rAXSzAt PixelYDirnension 

9. 37— 

A.,itt.WitorAt s:OA31/40JAICA—t5 iLlgstri:Ekl-4-60 W147 7-01,--cyl 

73, ftoo Moiy' 2.8.MBallytta F V114(1) L." L. :vis 

6 it. d), AZIVIZTA t SOF ti,t-z1, 4 s,,lifal—tc--4-60 

Tag = 40963 (A003.H) 

Type = SHORT or LONG 

Count = 1 

r=:/•;-V— .'"1-(13ffs* ComponentsConfiguration 

EN-72-37gMayhm, 0 1 .''')ts2— ✓ 1-b10 4 :r* .--,s./1-

,(Djip&z:- 7,-;.--J--. Photometriclnterpretation T T—$Aktiz Pg1.1- 6. L AI L, 

Photometriclnterpretation zy YCbCr L Y,Cb,Cr 1=J371-0) 

Pkb-tit6O1411t4-4ML,12$2TrigL -4-6/-LtA --J-60 

Tag 

Type 

= 

= 

37121 (9101.H) 

UNDEFINED 

Count = 4 

Default = 4 5 6 0 (RGB 4VEIg04-8,$) 

1 2 3 0 (..E-0)fthig)tat) 

0 = 

1 = Y 

2 = Cb 

3 = Cr 

4 = R 

5 = G 

6 = B 

- 37 - 
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~~¢-~ PixelXDimension 

Count = 1 

Default 

~~ ~ PixelYDimension 

Tag 

TyPe 

= 40963 (A003.H) 

= SHORT or LONG 

Count = 1 

~ m >,,-g--.~ >, b ©,~ ComponentsComqguration 

Tag 

Type 

Count 

Default 

0 

1 

2 

3 

4 

5 

37121 (9101.H) 

UNDEFINED 

4 

4 5 6 0 (RGB 

1 2 3 0 

= 

= Y 

=o Cb 

= Cr 

= R 

= G 

6 = B 

-37- 
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ffittros- CompressedBitsPerPixel 

Egd.-7'-37 WitzEggri4iLlat bit/pel "C'Tf<to 

Tag = 37122 (91.02.1:) • 

Type = RATIONAL 

Count = 1 

Default = td 

-38 - 
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~ ~:-- ]: CompressedBitsPerPixel                             " " 

Tag " = 37122 (9102.H) " 

Type = RATIONAL 

Count. = 1 

Default = ~L, 
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D. ---19rAli:tigt 31

I — MakerNote 

Exif 37-02 4 —t VINIJo.:ingt“- -T.,6 ti)a) P1/4r4r. .7 v-CUr oDiPlIr=e-t 6. 

Tag = 37500 (927C.H) 

Type = UNDEFINED 

Count = Any 

Default = td L 

UserComment 

ImageDescription L T Exif ffi*— 9 — al) 51 

Tag = 37510 (9286.H) 

Type = UNDEFINED 

Count = Any 

Default = td L 

UserComment 4::M341, 3C. 1; 1S11176 PAM Ft• 0-r)- - 37 f.A.IZtriAk': 8 / --f 

ffit *-Dtaitallt NULL ("00.H") NISI.1=—

P,I1 9 TE6. 4}50=— Fa) 9 77 1, Table 6 COunt N 

vr it, Fffii14 8 1- 1-4ffloDi-f f- giii:ct 9 Vt t1,60 tS-3', TYPE Pi 

.ASCII Zy tsoit to NULL "Cl*M1-a:05ittS1, \ (Fig. M)° 

Table 6. — LiC*D — izazaxa 

J(*D — I: D- IzIEA1 (8Byte) 1)771,> 
. .ASCII, 41.H, 53.H, 43.H, 49.H, 49.H, 00.H, 00.H, 00.H ITU-T T.50 IA5ix 

JIS 4A.H, 49.H, 53.H, 00.H, 00.H, 00.H, 00.H, 00.H JIS X020871990" • . 
Unicode 55.H, 4E.H, 49.H, 43.H, 4F.H, 44.H,-45.H, 00.H Unicode Standard id

Undefined 00.H, 00.H, 00.H, 00.H, 00.H, 00.H, 00.H, 00.H Undefined 

- 39 
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Tag = 37500 (927C.H) 

Type = UNDEFINED 

Count = Any 

Default = ~b """ 

=~--+fi ~ 5 ~/ F UserComment 

ImageDescription gA~-~:-~:-~ LT Exff ~---~)~-- ~-- F’~= 5 >" 1- ~~c~9 do 

Tag = 37510 (9286.H) 

Type = UNDEFINED 

Count = Any 

De~ault    = ~ ~ ~ 

UserComment ~~=-- F~J~lJ~~, ~21J~- F~~’--~~ 8 7<~ 

tl~(k L=-- F’~]O ~50 ~=-- F’~ 77 ~g~Table 6 {a~o ~a, Count ~ N la 

.~CII ~i~tt~ta8 ~L ~$~,~I~t2~ (Fig. 9~)o 

".ASCII. 4!.H, 53.H, 43.H, 49.H, 49.H, 00.H, 00.H, 00.H . ITU-T T.50 IA5ix 

JIS 4A.H, 49.H,’53.H, 00.H, 00.H, 00.H, 00.H, 00.H JIS X020~1990x 

Unicode 55.H, 4E.H, 49.H, 43.H, 4EH, 44.H,-45.H, 00.H Unicode Standard 

Undefined 00.H, 00.H, 00.H, 00.H, 00.H, 00.H, 00.H, 00.H Undefined 
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Exif Private Tag 

Exif IFD Exif Version 

Value of 
Exif IFD 

kijoojtoom«,««...ttimoomt.totttv«t»..o.........« 
"" ••••••• 

Fig. 9 a— X Y0ANd 

UserComment 7 OraV1 -- 11 JIS ASCII F40) Defined Olt, 0)L , Undefined a) 

opffiS') 6. Undefined ig) I 6 UndefinedText L, 8 --C"NULL" . (700.H") 

d) 60 UserComment 3' Exif a) — 5' — Ural.' Wig 

6. UserComment *Vstf1=i L,t‘tt,‘ Exif —1— a+1.1M1-6110M14-9105Utca \ (Table 7 *.

Table 7 Defined #43*D — i` Undefined 

AESIlD — lz . , • ' Exif I) — Y- 03/41 
Defined* 

(JIS., ASCII *) 
lla— I: *JJS!1 1, , 9 —Y—0)figtIctb- TA7TTZ 0 

. 
Undefined* : 

(-0-- -C.NOLL) 
--, 

-1. 
t r(110) PC tzlik41-Z. (EMI:74-30- V Shift-JIS • 0).‘k 5 IZ. 3)16Vtsi-±41Zeb(tst‘c,

D — K fVfil-Ziltilz:It Undefined 1 itzi-r -Z)d - .;.,
*IbIt0YEIfig`tilY h<, ATItPr 9 -Y-0);EffilZfl- Z,, c • 

. :  
UserCominezit 7 a)1Mii% "" 6 ti ;tram e• 

[20.1-I] Tad) 6 

-40-
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Exif Private Tag 

Exif IFD 

Value of 
Exif IFD 

Exif Version 

Fig. 9 

Table 7 Defined .~.~-~:3 - F ~ Undefine8 0)~,ff]"(D~L~    " " " " 
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E. IN347 7 /14:1E1-- 6 

WV& )*7 7 4 11,  RelatedSoundFile 

at i T- iLrigitt6ii'i*,  fi dat6c, rAighl*t U1 5t-Crli,6 4it,o7 

774)14 L#13K+ (8 3C+'.'+ 3 iCV0) ASCII 5C 1.1L1-6) --otejt,1261-60

tSo. ifn:rat6b1V1 3.6.3w erel 0 tit, 

WViAoLL. 

*37 P*. ttffit6eft, XP.7 74) 141 Exif if)* MitiLlit it'  0D-C't.6411 

ts 6 to, No tz.-. tz:.' , APP2 FlashPix L't ct 5 t.C:t .— 4•171,1g-C 1)oo 

Exif 77 4 /1/ Exif 7 7 )1, 0%-tZRIV-f-J•ITable 8iz"..77,1 -ct 5 4,13 a 9 to 6. Table l [2]5Z It 

[3]0 ct 54-L. 1 00 7 7 il'iLlga0 7 7 /I'ffiAtt; U-t N6 et 5 tS*I- i- C-t) 

U1*5t 7 7 )1' Itt 1 0 /Lit Eat It.) 1-6 Vrzo+13*$t7 -fil, ffiT4:311-6*ig., 41-C 

WIRLIE6 ilk_ 7 7 -01, 07 7 /t4, t oDL

tt x. 41, Table 8 1430 Exif Alt 7 7 4 /1, "DSC00001.JPG"Us Mgtxa Exif lifc# 7 7 411' 

"C"SND00001.WAV" 

3 -DO Exif 7 74 /1/"SND00001.WAV", "SND00002.WAV", "SND00003.WAV"U, 

tR*A0DExifffift 7 7 4 )14"DSC00001.JPG" b -t Z:. 4: cam 

"C4Ot t 5 L z 6. 1411100flifgotitIL-Dlo-CP1, 60 L01, 

Mt ASCII iCV-N 0 -0, NULL 00k-tS L. 

Table 8 ffift7 7 11, f,P7 7 4 11,0Aitillt 

WNW* Exif git7 7 4 11, Exif iii7 7 4 ll,

[1] 1 # 1 I DSC00001.JPG SND00001.WAV 4 ) 

[2] # 1 

< I DSC00001.JPG SND00001.WAV 

, 

DSC00002.JPG 

I DSC00003.JPG 

[3] 1 #1,

DSC00001.JPG SND00001.WAV > 

SND00003.WAV 

U -:11 10-CifPc7 7 5 WIN: a, sfrAill,td- ti -Litil`r- 7 7 iHRji: twit 

, ogglvendaUtS0talts tS1/ 

Tag = 40964 (A004.H) 

Type = ASCII 

Count = 13 

• 
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[~ ~ 9" ~’ f" RelatedSoundFfle 

~’a ~ ~, Table 8 q~© [3]’~1~:, Exff ~7 7 4]I,’"DSC00001.J-PG"~2, ~i,~ Exif ~ 7 4’]~, 

& L, T"SND00001.WAV~’ ¢) ~>~,’£o 

[1] 

[2] ~ 1 

[3] 1 ~, 

Exif ~ 7 4)1, Exif ~)~7 7 K )1, 

~ ~ [ SND00001 .WAV DSC00001 

DSC00001.JPG ~ ~-~1SND00001.WAV 

DSC00002.JPG 

DSC00003.JPG 

DSC00001.JPG 

~ 
S ND00001.WAVI 

SND00002.WAV 

SND00003.WAV 

Tag = 40964 

Type = ASCII 

Count = ’~3 

(A004.H) ~: .,: :. - , 
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Default = td L, 

F. I9 

H 04 DateTimeOriginal 

JAWit.- 37 otp -,t e,t1Elf-ILI14rplo DSC -Ntlefetttz-_- Fl ri4rA float - 6. 

"YYYY:MM:DD *mu 24 [1411107rC Ls HTf 04rgi orp, 5c4.--- [20.H] 1 -Dad) 

60 la fi4TTIoTAIi-ji, :/ ":" c), -0114f • *511037:VAs c -c4itbb•-c- tal/N1-, 

Z'( \„ MoD ;ts NULL ati)-C" 20 l<-f --C4 1)6. 

-C114 

Tag = 36867 (9003.H) 

Type = ASCII 

Count = 20 

Default = te. 

-̀7' . iv-Y.— El 04 DateTimeDigitized 

Wftffi '.25 37 IL tot H•frtL 04$1, fi.ad, DSC ct Mk PON: 7 7 /1.7A--20 

DateTimeOriginal DateTimeDigitized F1/4) Lt. 6. 721-

"YYYY:MM:Db ITH:MM:SS". lieCt 24 041111A7r; L, H *RI [20.H] — -04 

• 11114TP)loalii•Us =1=1:/ 

NULL a 20 >s'-f Vek6. 12$1ffi„toL l iill 

Lt.C*5 

Tag = 36868 (9004.H) 

Type = ASCII 

Count = 20 

Default = 6 

DateTime 01' SubsecTime 

DateTime tz.-..6150) 7 

Tag = 37520 (9290:H) • 

Type =.• ASCII 

Count = Any 

Default = ts. 

DateTimeOriginal SubsecEmeatinal 

DateTimeOriginal 4Liggill., --c1140J /..PlfcAl...J.TotY10-{kt -cri-2,6--4--

Tag = 37521 (9291.H) 

- 42 - 
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Default = ~ L, 

/~..i~-- #’ ©~ I~ I~ DateThneOriginal 

Tag = 36867 

Type = ASCII 

Count = 20 

Default = ~: L, 

(9003.H) 

Tag = 36868 (9004.H) 

Type = Ascii 

Count =. 20. 

Default -= ~¢ L, 

DateTime ©+)’~ y ~ SubsecTime 

Tag    =" 37520~ (9290:Hi..- 

Type ’~. =: ASCII 

Count    = Any 

Default = ~ b 

DateTimeOriginal 

DateTimeOriginal ~ ~ 

Tag     = 37521 
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Type = ASCII 

N = Any 

Default = tr. 

DateTimeDigitized s.y SubsecRmeDigitized 

DateTimeDigitized P"[,1 gtIi L, *.fk -mat 6 tf: 37' 

Tag = 37522 (9292.H) 

Type = ASCII 

N = Any 

Default = ti; 1, 

thrza : (SUbsecTime, SubsecTimeOriginal, SubsecTimeDigitized) 07.tiztatu 

711 ASCII "C'')Z I.OR Pi NULL alt)-C- IgA Y d0AVIMid,t, ,P,g(T 2 {51.i -c' 

(DWI Value ofk-.E4:::9- -t . 01AV,EA1-, 4,0,0,1:1:1 4 {Mht Tl) WIT Ft, o>fA0,`E 

L. FI, ffi Tr.; .--4-*FiRis.: -9-1 -t ,.y oigfiE -4-6. (ASCII 7 907 - /1- F,T-,'" 1- 9 - opt 

vi NULL ''&';6?)•ttLIAEA--r6t -,:11), C4--73Ml&k,V,T 4 Mt -Ctl) 1- ffi 5 

t‘t 9 go2J- 7 -t y f- (Value Offset) 7 F iLIPI2t- 7 't 1-SEA -4-60 2.6.2* 310) It:, 1 -

•t• 3"1'4'iDateTime 40 TIFF Rev 6.0 tmA37 L 4 th 9 , D4IFD. P1/41i.:04-1--

fyg : 1998 9P 1 H9 84 1553 30.130 fl:P 

( 0414(*iPPOAAJ-9.7-Z 3 IA ""E'a) 

DateTime 1996:09:01 09:15:30 [NULL] 

' SubSecTime 130 [NULL] 

3c .1a)A ffiA-Virt .t 9 t) \*•&4:1t, tfc 5t-ms,-idyczrEol LA 9 9 X41 05C [20.H] 

-et166. 

-,-)- 7 -t 52' — M 0.130 00)±41S01329g) 

1) '1','3','0',[NULL] 

Oll 2) '1','3','0',[20.H],[NULL] 

OIJ 3) '1','3','0', [20.H], [20.H], [20.H], [20.H], [20.H], [NULL] 

It v5 --TBAL 

141 4) [20.H], [20.H], [20.H], [20.H], [20.H], [20.H], [20.H], [20.H], [NULL] 

- 43 - 
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Type ¯ = ASCII 

N = Any 

Default = ~¢ L, 

DateTimeDigitized ©~ ~ y ~ SubsecTimeDigitized 

DateTimeDigitized #’ ~ 1~- ~ b’¢ ~] ~ ~" ~,~,,~-F ¢)~J~{~ ¯ -e~i~-5 ?’~ ab ¢) ~~*o 

Tag = 37522 (9292.H) 

Type = ASCII 

N = Any 

Default = ~¢ U 

~P, : +)-~ y P if-’--@ (S~bsecTime, SubsecTimeOriginal, SubsecTimeDigitized) 

DateTime    1996:09:01 09:15:30 [NULL]                              .~ 

¯ SubSecTime 130 [NULL] 

~J 3)’1’,’3’,’0’, [20.H], [20.H], [20.H], [20.H], [20.H], [NULL] 

@J 4) [20.H], [20.H], [20.HI, [20.H], [20.H], [20.HI, [20.H], [20.H], [NULL] .... ’ 
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G. { 1 ' '31

ExposureTime 

WEAN *13. -̀alt) (sec) W1)6,, 

Tag = 33434 (829A.H) 

Type = RATIONAL 

Count = 1 

Default = td L 

-::/-t!Y ShutterSpeedValue 

y F *MI APEX (Additive System of Photographic Exposure) S C 

OP.f.) "•c 6. 

Tag 37377 (9201.H) 

Type = SRATIONAL 

Count = 1 

Default = 

eZ 9 Aperture Value 

.• '0)ez IA *Mt APEX %WI) 6. 

Tag = 37378 (9202.H) 

Type = RATIONAL 

Count = 1 

Default = td 

41 (BV) BrightnessValue 

ff,-to *Mt APEX TIC 60 —04(3ta-Eag,kii VI-99.99 7), 99.99 "ek 6. 

Tag = 37379 (9203.H) 

Type = SRATIONAL 

Count = 1 

Default = td L. 

wyoma ExposureBiasValue 

A4gEfft ,--T .-4-0 *MU APEX 1A-c4 b oJo —fedYgt. Eve U-99.99 7), 99.99 ztl) 6. 

Tag = 37380 (9204.H) 

Type = SRATIONAL 

Count = 1 

- 44 
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~ ~ l]~ [~J J~po s ~zr e ~ e 

¯ ~$~:~o ~f}:~$’~ (sec) "~b~o 

Tag = 33434 (829A.H) 

-/ype = RATIONAL . : ...-, . ": ’ 

Count = 1 - .. , ,: :,. .::, 

Default = ~ U 

.~ ~ ,y ~z--~ ~°~ F ShutterSpeedValue 

~" ~’~’--~,~:°--F~,~o ~I~i3:APEX (Additive System of Photographic Exposure) ~ (~ C 

Tag = 3737.7 (9201.H) 

Type.. = SRATIONAL 

Count = 1 

Default = ~ U 

~. 9 i~- Aperture Va./ue. 

Tag = 37378 (9202.H) 

Type = RATIONAL 

Count = 1 

D~efault : . ~¢ L~ 

Tag : 37379 (9203.H) 

Type     = SRATIONAL 
"~" 

Count = 1 

Default = ~ ~ 

~ Y~ ~]E ~ ExposureBias Value 

~::~:~~-o ~: APEX ~-~ ;~o --~1~,~1~}3::-99.99 :~ 5 99.99 ~ ;~o 

Tag = 37380 (9204.H) 

Type = SRATIONAL 

Count = 1 
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Default = 41: 1. 

1, .%XJ /J'F41 MaxApertureValue 

10-{ka APEX Tr etb 6. Harivaaaa 
0$16,Fli L, N. 

Tag = 37381 (9205.H) 

Type = RATIONAL 

. Count = 1 

Default = fa: 

SubjectDistance 

10A*YEn i.-to WWI m z 6. 

Tag = 37382 (9206.H) 

Type = RATIONAL 

Count = 1 

Default = 

alittA MeteringMode 

$106t47r;--4-0 

Tag = 

Type = 

Count = 

Default = 

0 

1 

37383 (9207.H) 

SHORT 

1 

0 

= TIM 
= (Average) 

2 = I:145 2A (CenterWeightedAverage) 

3 = I- (Spot) 

4 = 711, 71-‘9,Y (MutiSpot) 

5 = 53V1MYC (Pattern) 

6 = (Partial) 

7-254 = 

255 = - -Oft11 

ytig LightSource 

O ro
Tag = 37384 (9208.H) 

Type = SHORT 

00.00 99.99 "C4k ffis 
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Default    = ~ L,                                                                          :,..". 

"./~’~zJ, F ~_ Max~pe_rtu.re Value                                  .:,. 

~’:/~’~/J~F~[~,’2~’~o ~: ~EX ~$o --~~}~ 00.00 ~ 99.99 ~5~, ~ 

Tag = 37381 (9205.H) 

Type = RATIONAL 

¯ Count = 1 

Default = ~ L, 

~ ~ SubjectDistance 

~-~~o ~. m 

Tag = 37382 (9206.H) 

Type = RATIONAL 

Count = 1 

Default = ~ L, 

$~J ~ )y ~ MeteringMode 

Tag = 37383 (9207.H) 

Type = SHORT 

Count 

Default 

0 

1 

2 

3 

4 

5 = ~J}’~J-~ (Pattern) 

6 = ~;’~J-~ (Partial) 

7~254 = 

255 = 

= 1 

= 

= ~ (Average) 

= R~,~ (CenterVVeightedAverage) 

= ~,~’~ b (Spot) 

= ~)1,~-2,,~,~ b (MutiSpot) 

~ la’gh&qource 

Tag = 37384 (9208H) 

Type = SHORT 
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Count = 1 

Default = 0 

0 = TI3A 

1 = ny6 

2 = gtitg 

3 = 

17 = eifY6 A 

18 = eLfit B 

19 = eifA C 

20 = D55 

21 = D65 

22 = D75 

23-254 = 

255 = • -.0f111 

7 -7- • Flash 

L037 1-13 ,11VC:111.-CM17316z 037 'ap j• 0 tst. 1- 1371:0) 

tike.. l F 1 .3..t0 2 1- 13 to 9 37 (Fig. 10 VS). 

MSB LSB 
7 6 5 4 3 

1- 0 tftit 

1-1:17f1 -> 

Fig. 10 75 i ao)Ev I-Agt 

Tag = 37385 (9209.H) 

Type = SHORT 

Count = 1 

El tftittkeE v I (bit0) OrialtD.ITOL 8 190 

Ob = Z 1- ❑ tfti 16- -1' 

lb = Z 1- IptRA 

1- Otog) —>vm.of-# (biti,2) Ito,TODL8 h 0 

00b = Z 1- ❑ 410) — 

01b = t.4) 

10b = 1- olio) — .%4Stttlf 

11b = Z 1- 1:17f0 1.1 — itAffi 

•D ""C Flash YOftiltgIsT()ck lz ts 0 
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ADOBE - Exhibit 1008, page 227 

Count = 1 

Default = 0 

0 = :;F B~J 

1 =. ~__-’~ 

2 = ~]" 

3 = ~ >~X~-> 

17 = ~ A 

18 = ~ B 

19 = ~ C 

20 = D55 

21 = D65 

22 = D75 

23~254 = ~ 

255 = ~ 

7~ ~ ~asb 

MSB LSB 

Tag = 37385 (9209.H) 

Type = SHORT 

Count = 1 

lOb = 7, 

11b = 7, I-¯,~(:/),Jg->~i~,~, 

~o"C Flash ~2 ~’0)f~l~L~,-FO)oF.-)I." ~Ta 0 
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0000.H = Z Is 0 tf6A- --r 

0001.H = Z b ❑ tftA 

0005.H = I- 0 ifftits — >45t1ttt-r 

0007.H = 0 tftits — >411 

•Oftt, = t/,) 

Z, Iik,iglaft FocalLengtb 

tR161- 6DVAANniMifc--4--0 *Tint mm --eti)6O 35mm 74/v20324 "- OX,lfigiLVIAXI,t. 

`. 

Tag = 37386 (920A.H) 

Type 

Count 

Default 

= RATIONAL 

= 1 

= td 

F FNumber 

Tag = 33437 (829D.H) 

Type 

Count 

Default 

= RATIONAL 

= 1 

= 

SIM 7 *1: 1 '17 J. ExposureProgram 

L-.6) 15t0F604i:_t utr_gbVta 2TN'tc, LO 3 g)1AP11.;l — F OIM 

Tag • = 34850 (8822.H) 

Type = SHORT 

Count = 1 

Default = 0 

0 = *ta 

1 = -a711' 

2 = V .-711,10 V'5/.., 

3 = liffifEA . 

4 = - fEA 

5 = creative 70 7 5la (4Et .5y.;;;MM:inzg47.x) 

6 = action 7o izisAtiliwz/c47 ) 

7 o 
8 = 5 (landscape #.4 , tAlt7 -JD .,s-3) 

9-255 = 

-47-
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O000.H = 1~, h o,~-ff-#’ 

0001.H = ~ h [],~ 

O005.H = 7, Fo,~, Ug->~~ 

O007.H = .7, bo,~, U~->~,~, 

Tag = 37386 (920A.H) 

Type = RATIONAL 

Count = 1 

Default : ~ L, 

F -)->’~-- FNumber 

Tag = 33437 (829D.H) 

Type = RATIONAL " 

Cour~t = 1 

Default = ~ L, 

Tag ’ = 34850 (8822.H) .. 

Type = SHORT 

Count = 1 

Default = 0 

0 = 

1 = 

2 = 

3 = 

4 = 

5 = 

6 = 

7 = 

8 = 

9~255 = -~,~ 

47 
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z AIL SpectralSensitivity 

1110F“-:Iflot.,:t /1-81 A-t, • 9 'o)ltri .AsTm Technical 

committee TIMM EtStitffi k ASCIFic*$i1'-ek 6." 

Tag = 

Type = 

Count = 

Default = 

34852 (8824.H) 

ASCII 

Any 

td L 

ISO .A e— ISOSpeedRatings 

L.- 031 ';'1 ISO 12232'1-Mt el, t t UMAiMg) ISO Speed O ISO Latitude 

Tag = 34855 (8827.H) 

Type = SHORT 

Count = Any 

Default = tizU 

YEMURIft OECF 

ISO 14524'CliT ti,6)1E2,MARtlkc (OECF) OECF b DSC opyt'44-Mt CI I 

{Vt--91ftoRgl%fr;--4-t0T-11)6. 

Tag = 34856 (8828.H) 

Type = UNDEFINED 

Count = ANY 

Default = td L 

mfr. nNOYMVArlgt 37 ..isiafai-6*,-'2,-, -topfauFig. noct 5 

Length Type Su* 
2 SHORT 1.1ft = n 
2 SHORT ff tic = m 

Any ASCII 0 .ff 0 GA Ei 4, (NULL iiM) 

Any ASCII n-1 ff E10111t1$ (NULL ttri) 
8 RATIONAL OECF fA [0,0] 

8 RATIONAL OECF tia [n-1,0] 
8 RATIONAL OECF ffi [0,m-1] '  - 

. .• 
8 RATIONAL OECF f-A [n-1,m-1] 

Fig. 11: iMgili4M6Natita 
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committee 
. 

Tag = 34852 (8824.H) 

Type = ASCII 

Count = Any 

Default = ~ b 

ISO ~ I=°- b~ I/-- b ISOSpeedRati~gs 

~©#’ ~}:l ISO 12232~i~’~g~ ~ ~ ~ ~a};LZ,~IN© ISO Speed~ £k D~ ISOLatitude 

Tag = 34855 

Type = SHORT 

Count = Any 

(8827.H) 

Default = ~ b 

:-©#’ #*}~ ISO 14524~"~:~b$~N~ (OECF) 

Tag = 34856 (8828.H) 

Type = UNDEFINED 

Count = ANY 

Default 

Length 

2 

2 

Any 

Any 

8 

8 

8 

8 

Type 

SHORT 

SHORT 

ASCII 

ASCII 

RATIONAL 

: 

RATIONAL 

RATIONAL 

: 

RATIONAL 
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Table 9i,14-MiLM101,01J 77,--to 

Table 9 nffi L. RGB ffit.l, 1141 

t X 5 log Effi , Rffit1. 11, . Gffitl,  , J1, . B ffit I, /JI: 
-3.0 10.2 12.4 8.9 
-2.0 48.1 ' ' 47.5 48.3 
-1.0 150.2 152.0 149.8 . 

7 7 > v§g FlashEnergy 

ffi fgZhqg 9 52-tti , itil4i -L- }` igiit*.it 

Seconds (BCPS) T1)6O 

Tag = 41483 (A20B.H) 

Type = RATIONAL 

Count = 1 

Default = ts. 

11411Nalibt45 SpatiaL&equencyResponse 

Beam Candle Power 

a) ISO 12233'C'Mitil,6 11111.11&ft/t,*, (SFR) iz_lto, t Ott312030MOPAIRJ 

cT — 71L, lI l OrRitilq (**) oO SFR fff, ffiftOrii (&A) SFR A-f0WPM9) SFR 

fAViE01-60 • 

Tag = 41484 (A2OCH) 

Type . = UNDEFINED 

Count = ANY 

Default = to L, 

m n NOVAIffilinicVS - -(0SPIFig. 120.1 5 6. 

Length Type gp* 

2 SHORT IJ = n 
2 SHORT .ff VA = m 

Any ASCII 0 Fr 0 ONA Elt (NULL WS) 

Any ASCII n-1 .ff OGNA 0 $ (NULL igfrA) 
8 RATIONAL SFR ft [0,0] 

8 RATIONAL SFR III [n-1;0] 
8 RATIONAL • SFR fiff [0,m-1] 

8 RATIONAL SFR fia [n-1,m-1] 

Fig. 12 7. °R311.9igtftlit340Aanta 
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Table 9 ~,T,~. RGB 

-3.0 10.2 
,-2.0 48.1 
-1.0 150.2 

12.4 
47.5 
152.0 

B ,T,;b 
8.9 

48.3 
149.8 

7 ~ ~ ~ -, ~!~ FlsshEnorgy . ¯ ..... , , ." . 

NiN+h+l~ ~ ih$~?,~ [t++i~-~N ~?a.Y-: b~ ~©-r~]V~:--~:~-o :~U~Y~I~:, Beam Candle Power 

Seconds (BCPS) 

Tag = 41483 (A20B.H) 

Type = RATIONAL . 

Count = 1 

Default = ~ L, 

~_~’.~f~]~5~,~t~ ~qpatialF~eque~cyRespo~se 

Tag = 41484 (A20CH) 

Type . = UNDEFINED 

Count = ANY 

Default = ~¢ L, 

~:©~i~tFig. 12¢)J: 5 {aYo~5o 

Length 

2 

2 

Any 

: 

Any 

8 

: 

8 

8 

: 

8 

Type 

SHORT 

SHORT 

ASCII 

: 

ASCII 

RATIONAL 

: 

RATIONAL 

RATIONAL 

RATIONAL 

,~,~ 
y~J~ =n 
~-?~ = m 

0 ~B(D~J~ B~ (NULL,~) 
: 

n-1 ~-?IEI(D~B:~ (NULL,~,J~) 

SFR ~ [0,0] 
: 

SFR 1~ [n-l;0] 

SFR f~ [0,m-l] 
: 

SFR f~ [n-l,m-1] 
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Table 10i:-MMt.fiJ 7Tc-4-0 

Table 10 ' 13ralagitiltA40)01.1 

?I'llgifilalk (Iw/Ph) Mt olii1A-01 (71( ) RiftaAttrai (kit-) 
1.00 1.00 

0.2 0.90 0.95 
0.3 0.80 0.85 

MAffioilly,ofwftg FocalPlaneXResolution 

j77Z 7 7 -)3/L7 ° FocalPlaneResolutionUnit kit. 9 DMINtillic (X) trP10 

Tag = 41486 (A20E.H) 

Type = RATIONAL 

Count = 1 

Default = tt. 

SAffiaDA co FocalPlaneYResolution 

Z.." 0)5 it t 0) 7,t /177° FocalPlaneResolutionUnit 'it 9 oNftrA (Y) ti Ip7 

(DW*f4c 7r;--4--0 

Tag = 41487 (A20F.H) 

Type = RATIONAL 

Count = 1 

Default = trt; 

XAffifigitg*-{1 FocalPlaneResolutionUnit 

0) FocalPlaneXResolution FocaiPlaneYResolution Alit iv] wik Fr; to gU 

ResolutionUnit IIFl11 Z ti) 6. 

Tag = 41488 (A210.H) 

Type = SHORT 

Count = 1 ' 

Default = 2 (inch) 

WE:IAAffioNtIM:Mill-637 015tAMA 

t24,04 -Aft4g-0,1011Etal-60-eu‹,77 4 /1, Lc-cEat6tWitoMAffii,

WwitlEat60 10 . 75, 6146tL6'7!-37 9 -9-:/7° 9 1g-t6ii cLuMAffi:v,5 -ek 

6. L 6 FocalLength 04 i:15t111111,d, EfelWitoDWA ffi

- 60 
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Table 

Table 10 

~’B’J~J~ (Iw/ph) ~,j~0)~~ (TJ(~) ~0)~ (~) 
1.00                    1.00 

0.2 0.90 0.95 
¯ 0.3 0.80 0.85 

,~,, ,~,, ~ © $~ © ~ {~ FocalPlaneXReso lution 

Tag = 41486 (A20E.H) 

Type = RATIONAL 

Count = 1 

Default 

(x) 

~ ~ ~ © ~ ~ ~0~ FocalPlane YResolution 

© ~ ~Vt~O )~ ~ ¢9 7 ~- --2~)~’ ~--- >" I--~©. FocalPlaneResolutionUrfit ~bT~a 0 ¢)~ ~ 

Tag = 41487 (A20F.H) 

Type = RATIONAL 

Count " = 1 

Default = ~ L, 

(Y))~r~ 

~ A ~ ~ FocalPlaneResolution Unit 

~_ O) ~ V ~;~ FocalPlaneXResolufion ~ FocalPlaneYResolu~ion 

ResolugionUnig ~ ~]~’~ ~o 

Tag = 41488 (A210.H) 

Type = SHORT 

Count = 1 

Default = 2 (inch) 

-50- 

ADOBE - Exhibit 1008, page 231



V41 01N SubjectLocation 

::or)37 'olaatWV4f2P0II:lAvL- til 

WA Rotation 37 1 ct 6 1=1W8giiii OM* (DMP. Is, AVoiaa % x SO 

V Us eca>fga Y geveXto 

Tag = 41492 (A214.H) 

Type = SHORT 

Count = 2 

Default = ft. U 

ExposureIndex 

9 itet,t,--J14, t tz-.11)03Mg7ANtRutz:sw694 y 
Tag = 41493 (A215.H) 

Type = RATIONAL 

Count = 1 

Default = to L 

SensingMethod 

05 Ylt, t 24 , "tt -L. V1)031WeistfiEJ t1,6ffift -t:/ -9- 37  7°t -77,1 -0 

9 . 

Tag = 41495 (A217.H) 

Type = SHORT 

Count = 1 

Default = 

1 = *N 

2 = *Mt 5 tilt

3 = vtat-5—tilt • 
4 = 3 at7-tilt 

5 = NM)] -t >1)-

7 = 3n9=7 -tilt 

8 = 11NA 9 =7't 

= $4) 

7 7 -I FileSource 

o)5 t'iWflzo") DSC -CIEU-4-6*-f,silL or)37 'oDiaare-Az..- 3 -et„Nti-wIt, ica 

Z:. MAU DSC "Ma rOirc;7,6 

Tag = 41728 (A300 H) 

Type = UNDEFINED 
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~ ~ ~ ~ ~ubjoetlx~e.ation 

Tag = 41492 (A214.H) 

Type = SHORT 

Count = 2 

Default 

Tag = 41493 (A215.H) 

Type = RATIONAL 

Count = 1 

Default = ~ L, 

Tag = 41495 

Type = SHORT 

Count = 1 

(A217.H) 

Default 

Tag     = 41728 (A300.H) 

Type = UNDEFINED 
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Count = 1 

Default = 

3 = DSC „ • 

SceneType 

Lop5 itffiltor)F,--.',0374 7•° 7J---i --.„ DSC s-ci-E61-6af -J: o 0)11 6t 1 -Vs b tu 

6/so° olMIRT-AMStit_FEItt-cqt)6 -._ F-cli)60 

Tag = 41729 (A301.H) 

Type = UNDEFINED 

Count = 1 

Default 1 

1 = r_410#4f6t ttrzailt 

CFA /3 7 —:/ CFAPattern 

o) 'a* -45)3 7 -- t 04o-t or) CFA (color filter array) 4 ,014-40(3), —

';'1 '-"c or) sensing method i-LUOt: L/CL`t.t, `. 

Tag = 41730 (A302.H) 

Type = UNDEFINED 

Count = ANY 

ram n W*110-111-C't — 7 11,37i2,Nffia&t6*-45t - -t:,1 - 0D CFA /3 7 —:,UFig: 1301 

5 ir_1201-6. 

Length Type 
2 SHORT 414Z11310)5IIITACji = n 
2 SHORT laArnliDaill:CCIAL = m 
1 WORD CFA f-fi [0.0] . 

. . . 
1 WORD CFA ift [n-1.0] 
1 WORD CFA ffi [0.m-1]

. . 
1 WORD CFA ffi [n-1.m-1] 

Fig. 13 CFA - >0)ganta 
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Count = 1 

Default = 3 

3 = DSC 

">’-->’94’ 7" Sce,,ze]~pe 

Tag = 

Type = 

Count = 1 

Default = 1 

41729 (A301.H) 

UNDEFINED 

CFA ~ 9 -- ~ CFAPattern 

¢) 9 ~:~-~;b ~--4z :/~I~@-~ :/~© CFA (color filter array) 

©9 Pq:t/~’C© sensing method t~-~:t~ 

Tag = 41730 (A302.H) 

Type = UNDEFINED 

Count = ANY 

Length 

2 

2 

1 

1 

1 

1 

Type 

SHORT 

SHORT 

WORD 

: 

WORD 

WORD 

: 

WORD 

.~E 
t~o))~{~{_~ = n 
~/~o))~#.~ = m 

CFA f~ [0.0] 

CFA {-~ [n-1.0] 

CFAf~ [0.m-l] 

: 

CFAf~ [n-l.m-1] 
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t '- 7 11,37 •& CFA TI OAlit; Table 111:71ito 

Table 11 t 3 - CFA 0)#17t; 

74 11, t CFA fiff. 

RED 00.H 
GREEN  .01.H , 
BLUE 02.H 
CYAN 03.H 

MAGENTA 04.H 
YELLOW 05.H 
WHITE 06.H - 

*J1 CFA — •',31 ''•fa73. {0002.H, 0002.H, 01.H, 00.H, 02.H, 01:H} (Oafi'. Fig. 14O 5 7`.)3 

G R G R 

B G B G 

G R G R 

B G B G 

• • • • 

Fig. 14 t3 -7 4 IMP.' • 
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Table 11 ~3~---2-1’ )1,’>’~. CFA~-~0)~ 

-2 4 )I,~, I CFA I~ 
RED 00.H 

GREEN .01.H o 

BLUE 02.H 

CYAN 03.H 

MAGENTA 04.H 

YELLOW 05.H 

WHITE 06.H 

]~. ~ #,_t@ CFA ]~’ --:/~’ ~¢~h~ {0002.H, 0002.H, O1.H, O0.H, 02.H, 01:H} 

G R G R ........ 

B G B G ........ 

G R G R ........ 

B G B G ........ 

Fig. 14 3~--7 4 )I,9~Y~JF~J 
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2.6.6. GPS 1,:rAtivtrAine 

1). GPS info IFD NAVA . (7 —11/ F) 7—R Table 12CL71-;---4-0 

Lii, 01;1/4]*.- 1.;I:F4LN.1911-60 

Table 12 GPS IzrATZ11-Nt06-% 

531II 
• 

lAfir‘ Field Name -13- 57 4 7 i 0, > Is 
Dec Hex' 

A. GPS Intlt 6 I • 

0 

1 
2 
3 
4 
5 - 
6 
7 
8 
 9 
10 
11 
12 
13 
14 

- 15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

0 

1 
2 
3 

' ,4 
5 
6 

. 7 
fif 
9 

. A 
B 

- C 
D 

• E 
• - F 

10 
11 - 
12 
13 
14 
15 
16 
17 
18 
19 
1A 

. 

; 

BYTE 

ASCII 
RATIONAL.

ASCII 
RATIONAL 

BYTE 
RATIONAL 
RATIONAL 

- ASCII 
ASCII 
ASCII 

RATIONAL 
ASCII 

RATIONAL 
ASCII 

RATIONAL 
ASCII 

RATIONAL 
ASCII 
ASCII 

RATIONAL 
ASCII 

RATIONAL 
ASCII 

RATIONAL 
ASCII 

RATIONAL 

" 

4 

2 
3 
2 

, 3 
1 

-1 
3 

Any 
2 
2 
1 
2 
1 
2 
1 
2 
1 

Any 
- 2 

3 
2 
3 
2 
1 
2 
1 

GPS 5 rJC)l f— ::: a > GPSVersionlD 

lta(N)or A (S) GPSLatitudeRef 

Oa (WC GPSLatitude 

*PI(E)orfin(VV) GPSLongitudeRef 
ez4 (fAfit) GPSLongitude 

AgaMt GPSAltitudeRef 

Mt (W) GPSAltitude 
GPS 84lIal (ig liCito)H01) GPSTimeStamp 

AglAizit 'D ttiiEfg 4S GPSSatellites 
GPS fZiti0)4-Ang GPSStatus 

GPS Vggi3MA GPSMeasureMode 
;RIMY CDOIRtt GPSDOP 

AgO*fit GPSSpeedRef 
la (O) GPSSpeed 

it'ligilo*IA GPSTrackRef 

;14-3- 5-1. (RCA) GPSTrack -- 
ISF6 LtzilEfaornoiamt GPSImgDirectionRef 

It t LittefaCMA (ftfi.0.) GPSImgDirection' ' 
AlliAl7..)Egt•ItitIZI52— GPSMapDatum 

0 ilhit04M1(N)or Mat(S) GPSDestLatitudeRef 
0 Ei(jith(7)0111 (WI) G PS DestLatitude 

ge)itolam(E)or ntl(W) GPSDestLongitudeRef 
E Ahttogs Mg) GPSDestLongitude 

gihit COVitoAfit GPSDestBearingRef 
E it oVz) (tafA) GPSDestBearing 

EnitI -coMilloAti GPSOest0istanceRef 
OEI(JittITO)gEld (WA) GPSDestDistance 

' 
, 
• 

1

 . 
' 

, 

' . 

' 
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~-F~c, GPS info IFD ~c~,~5~,~,~t$. (~ 4--~ 

Table 12 GPS 

’~i~ ~ ~]~ Field Name 

GPSVersionID 

GPSLatitudeRef 

GPSLatitude 

GPSLongitudeRef 

GpSLongitude 

Dec Hex’ 

0 0 

1 1 

2 2 

3 3 

4 ,4 

BYTE 

ASCII 

RATIONAL" 

ASCII 

RATIONAL 

4 

2 
3 

2 

~ 3 
GPSAlfitudeRef 

GPSAItitude 

GPSTimeStamp 

GPSSatellites 

GPSStatus 

GPSMeasureMode 

GPSDOP 

GPSSpeedRef 

GPSSpeed 

GPSTrackRef 

GPSTrack       - - 

GPSImgDirectionRef 

GPSImgDirection’ 

GPSMapDatum 

GPSDestLatitudeRef 

GPSDestLatitude 

GPSDestLongitudeRef 

GPSDestLongitude 

GPSDestBearingRef 

GPSDestBearing 

GPSDestDistanceRef 

GPSDestDistance 

~, 

6 

7 

.8 

10 

11 

12.. 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

5 

6 

. 7 

8~ 

; 9 

A 

B 

:C 

D 

E 

¯ . F 
10 

11 - 

12 

13 

14 

15 

16 

17 

19 

1A 

BYTE 

RATIONAL 

RATIONAL 

¯ ASCII 

ASCII 

ASCII 

RATIONAL 

ASCII 

RATIONAL 

ASCII 

RATIONAL 

ASCII 

RATIONAL 

ASCII 

ASCII 

RATIONAL 

ASCII 

RATIONAL 

ASCII 

RATIONAL 

ASCII 

RATIONAL 

Any 

2 

2 

1 

2 

1 

2 

1 

2 

1 

Any 

¯2 

3 

2 

3 

2 

1 

2 

1 
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A. GPS &LIM-6 

GPS 37 J o'), <—;:is a✓ GPSVersionID 

GPSInfoIFD 3 :/ 3 :/U 2.0.0.0 t 60 GPSInfo tag hnuati,6 *Et PIZ:. a) 

37 :gs-r -1-241--4-- 6. (it : GPSVersionlD 37 Exif Version 37 h Byte -c'EA1-6. 
:/ffi 2.0.0.0 OWl±i -Ar"-P1 02000000.H 11-6:: 6.) 

Tag = 0 (0.H) 

Type = BYTE 

Count = 4 

Default = 2.0.0.0 

2.0.0.0 = >2.0 

= 

(N) or MAZt (S) GPSLatitUdeRef 

10D4LOt L< der To ASCIITuz'N'6 ~~ .

Tag = 1 (1.H) 

Type = ASCII 

Count = 2 

Default = td L 

'N' = Ate 

'S' = 

= -Tr) 

( c%) GPSLatitude 

14Mt, 2 -00 RATIONAL 1Z.1 -D L, -2'1. tile, 3-1, f A--1-0 410V0k1 
dd/l,mm/l,ss/1 131)10-11-10efi•UML L --c-3-1*-14,40A 2 0.-1;cri-e 

XrEt6eit's dd/1,mmmm/100,0/1 "C'AN:4-60 
Tag ' = 2. (2.H): • 

Type = RATIONAL 

Count = 3 

Default = ttt, 

* (E) or Na (W) GPSLongitudeRef 

ff1o*Flt) L < PIATI77,--1-„, ASCII fre'EUXII, 
Tag = 3 (3.H) 

Type = ASCII ." 

55 
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GPS ~ ~’0~/~--55 ~ >, GPSVerMonlD 

GPSInfoIFD ©~<--~ :,’~,-~,~-o /<--’~ ~ :-’~ 2.0.0.0 ~ ~-~o GPSInfo tag 

¢~,~,~#~o (~ : GPSVersionID ~z ¢~;~ Exif Version ~f~ ~f$ 9 Byte 

2.0.0.0 ~~ 02000000.H ~:~ :- k [a f$ ~o) 

Tag = 0 (0.H) 

Type = BYTE 

Count = 4 

Default = 2.0.0.0 

2.0.0.0 = ~-’~3>2.0 

~,~ (N) or~ (S) GPSLatitudeRef 

,~0~,~o L < ~$~,~o ASCII ~-~’N’}~.,~, ’S’~,~o 

Tag = 1 (1.H) 

Type = ASCII 

Count ¯ = 2 

Default = ~¢ L, 

’N’ = 

’S’ = 

$1~ (~t~r.~) GPSLatitude 

Type = RATIONAL - - - .’ :- ’" 

Count = 3 ,, : - :" :.’.’: 

~ (E) or gg~ (W) aPSLongitudeRef 

~¢)~g~o L. ( i2N~i~>~Wo ASCII {~X?’E’i~:i~Ni, 

Tag     = 3 (3.H)                         """~1 

Typ_e ". = ASCII :":.      ’; 
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Count = 2 

Default = td L 

'E'

w • • = • ffit1 • - 

-a>fit = 

(WM GPSLongitude 

ill t2 -O0) RATIONAL 3Y, f9* --4—. 410)0121 

3 izA " A ddd/l,mm/1,ss/1 Zvi. 6o 13.-Y*-{310*-811ML t.,-c-3-YEM/JARAZ 2 4J0.-Ft 

"CAE-4-6* -P-is dddammmm/100,0/1 

Tag = 4 (4.H) 

Type = RATIONAL 

Count = 3 

Default = td L 

GPSAltitudeRef 

r-0-3-10DEIL a .s, --c-IINtaXfOL L, 0 1-tat 

tt -L- A2$10-{Mtiz— ::_- a)37 0) -( 771 BYTE -eSDI9, 40)9 77 k:/ 7 Lti 

Af. tziabill-73 •- ,6. 
Tag = 5 (5.H) 

Type = BYTE 

Count = 1 

Default = 0 

0 = VA4Lf 

= 

Al GPSAltitude 

GPSAlitudeRef g3.0 AM•I 1 -Oo) RATIONAL it ct -c-A9,1-6. X 

Tag = 6 (6.H) 

Type = RATIONAL 

Count = 1 

Default = td L 

GPS P.m ogq-04t--Foii#N) GPSTimeStamp 

UTC (Coordinated Universal Time) FI4A11 77,1 -0 TimeStamp it 3 -DO RATIONAL -D 

11.-Ftui4M, 49i:Iff,t-; --4-6. 
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Count = 2 

Default = ~¢ U 

GPSLongftude 

Tag = 4 (4.H) 

Type = RATIONAL 

Count = 3 

Default = ~ I., 

~ © ~ GPSAltitudeRe£ 

Tag = 5 (5.H) 

Type = BYTE 

Count 

Default 

= 1 

= 0 

~ (~J(~) aP~Altitude 

~¢)~z ~t3 GPSAlitudeRef ~’~ L.~~-~,~"Vo ~,~t~: 1 -~ RATIONAL 

Tag l = 6 (6.H) 

Type = RATIONAL 

Count = 1 

Default = ~: U 

GPS ~[~J (~~©~r~) 

UTC (Coordinated Universal Time) O~J ~,~,,’~-o TimeStamp t~ 3 ~¢) RATIONAL t:- J= o "~:b, 
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Tag = 7 (7.H) 

Type = RATIONAL 

Count = 3 

Default = td L 

GPSSatellites 

GPS.WiaTr;to Lb. a ASCII T'V#1, ti,, itiRoAks itg,04rA s. 

&oMkiti, WiSo SNR *eviziti- 60 "CltSt tVi GPS 

ff=.134gffiiglia - L" 9'fl NULL L1-6. 

Tag = 8 (8.H) 

Type = ASCII 

Count = Any 

Default = td L 

GPS ;anti DVS GPSStatus 

12610-40 GPS INVM{11- 4, Us v731**Jit (ITIM 

Tag = 9 (9.H) 

Type = ASCII 

Count = 2 

Default = ts. 

'A' = '41

'V' = *MA (41 ) 

= 

GPS GPSMeasureMode 

GPS 1217) . 2 75-ciAlJaii'l"-Clo 6 t-77,- 1-;, .'3'731' 3 Zki-ciAgfiCi11-ek 6 77,1 0 

Tag = 10 (A.H) 

Type = ASCII 

Count = 2 

Default = tr. 

'2' = 2 AFENhirt-1

'3' = 3 

= - $43 

afkOfriatt GPSDOP 

GPS DOP 2 IFGigli•fkii:1OS.fta; HDOP f.; 3 rk,76igq 

PDOP 
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Tag = 7 (7.H) 

Type = RATIONAL 

Count = 3 

Default = ~ b 

Tag =. 8 (8.H) 

Type = ASCII 

Count = Any 

Default = ~ b 

GPS ~©~I~ GPSSt~tus 

Tag = 9 (9.H) 

Type = ASCII 

Count = 2 

Default = ~ L, 

’A’ : ~J~ 

’v’ = ÷i]$J~. (~) 

GPS ¢)~l~JO:~ GPSMeasm’e, Mode 

Tag = 10 (A.H) 

Type = ASCII 

Count = 2 

Default = ~: I., 

’2’ = 2 ;~q:~)~J~R~ 

~l~J~ ©~ GP,.qDOP 

GPS ¢) DOP fi~ (’Y"-Y~I~) 

1"~5~o~}~:, PDOP o~-~o 
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Tag = 11 (B.H) 

Type = RATIONAL 

Count = 1 

Default = 

11tO10-a GPSSpeedflef 

GPS .1.1-- -ago4lhiggo*-1k 'NUJ y 

fr; -4--c. 

Tag = 12 (C.H) 

Type = ASCII 

Count = 2 

Default = 'K' 

'K' = 

'M' = 7-01, 

'N' = I 1-

.E-of& = 

itir (a) GPSSpeed 

GPS 

Tag = 13 (D.H) 

Type = RATIONAL 

Count = 1 

Default = td 

Sfft rP1O-11M1 GPS71-ackRef 

GPSkfitgoiEli-trpl DAM ›171-0 TitAAfts. 

Tag = 14 (E.H) 

Type = ASCII 

Count = 2 

Default = 'T' 

'T' = Atilt 

'M' = oartmi 
= 

Afftrril (ra) GPSII•ack 

GPS _11.1goitfrArp-i .fl U 0.00-359.99 -cva)X L 6. 
Tag = 15 (F.H) 

—58-
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Tag = 11 (B.H) 

Type = RATIONAL 

Count = 1 

Default = ~ U 

Tag = 12 (C.H) 

Type = ASCII 

Count = 2 

Default = ’K’ 

’K’ = 

’M’ = :~’1’ )P 

’N’ = ) ’~+ I" 

~ (~J~fdA) GPS,.qpeed 

Tag = 13 (D.H) 

Type = RATIONAL 

Count = 1 

Default = ~ U 

Tag = 14 (E.H) 

Type = ASCII 

Count = 2 

Default = ’T’ 

’T’ = 

’M’ = 

~ ~[-5-] (~) aPSTrack 

Tag = 15 (F.H) .: ." 
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Type = RATIONAL 

Count = 1 

Default = td 

WitOt 01O*-{Z. GPSImgDirectionRef 

Ltr-NigzoptattrPiOXMI-;1-. 'MT161%,Mit:1-77sto 

Tag = 16 (10.H) 

Type = ASCII 

Count = 2 

Default = 'T' 

T = AMA 

'M' = 

Oft = Vs] 

U it Nit tfp1 ( Ca) GPSImgDfrection 

7.241 itffiltopfattrP1 IA U 0.00-359.99 t 6. 

Tag = 17 (11.H) 

Type. = RATIONAL 

Count = 1 

Default = td 

ir..footc - GPSMapDatum 

GPS kft1473qtfil H O*-Iii• a, 'TOKYO'' L < U'WdS-84' tct 6. 

GPS Info * 7 1-241-4- 6 < ftEgt1-66 • 

Tag = 18 (12.H) 

Type = ASCII 

Count = Any 

Default = to L 

feJAOlLa (N) or MI  A4 (S) GPSDestLatitudeRef 

rt(Jitoff404Lat L < Pig 7Tcto ASCII frt $'N'Pl4L4, 

Tag = 

Type = 

Count = 

Default = 

19 (13.H) 

ASCII 

2 

to L 

'N' = 

's' = iis

- 59 - 

ADOBE - Exhibit 1008, page 240 

Type = RATIONAL 

Count = 1 

Default = t~ b 

~ L ~: ~{~ © ~Y ~ © ~ {~ GPSImgDirectionRe£ 

Tag = 16 (10.H) 

Type = ASCII 

Count = 2 

Default = ’T’ 

’T’ : ~(i’F 

’M’ = ~- ~(~. 

~ L +a~ o) ~y@ (~) GPSImgDir~ctYon 

~P~@ bg’r_~]N~D~)~IN ~--~,"~-o {~ 0.00~359.99 ~ ~0)~[N ~ ~ 7-0° 

Tag = 17 (11.H) 

Type. = RATIONAL 

Count = 1 

Default = ~ L, 

GPS .~{~~ I.,7~r.~U~ ~.o. ~U~73~ R.~N]~i;~, ’TOKYO’~ ~ < ~$’WGS:84* ~ ?$ 

Tag = lS (12.H) 

Type = ASCII 

Count = Any 

Default = ~ L, 

Type = ASCII 

Count = 2 

Default = ~ b 

’N’ = ~ 

’s’ = ~,~ 
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= 

r6 o)  ( ca) GPSDestLatitude 

falVt 3 -Do RATIONAL iz.-.ct.0 -c-A9, tu, Flo) 

P,T6M-Arc4A-M- 1- --c4A9:1-60 13-).10-{110*-81IRL 1.--c.3-i*-{k /J,Ifz,,g% 2 

1~1T dc1/1,mmmm/100,0/1"C;X9,1-6. 

Tag = 20 (14.H) 

Type = RATIONAL 

Count = 3 

Default = td L, 

plY-jt ®Aia (E) or NNE (W) GPSDestLongitudeRef 

< UMI7Tcto ASCII twItNAlt-7—fto 
Tag = 21 (15.H) 

Type = ASCII 

Count = 2 

Default = ts. 

'E' = 

W' = 541 

'E-ofth = $1,3 

Jim (EM) GPSDestLongitude 

rigitofillTr;to agit. 2 moo) RATIONAL CO

T'A#1,1-6. g3)10-filo*ViffilL 1.: c3-)114{k (J,EzAZ 2 TLI.;( 

dd/l,mmmm/100,0/1 "C'X#1:1- 6. 

Tag = 22 (16.H) 

Type = RATIONAL 

Count = 3 

Default = td L 

ri(Jithomzi vita GPSDestBearingRef 

Hotitt, orplovot-77:-4-. TUAMI, imiitre%Mkir;1-O 
Tag = 23 (17.H) 

Type = ASCII 

Count = 2 

Default = 'T' 

'T' = itli 
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Tag = 20 (14.H) 

Type = RATIONAL 

Count = 3 

Default = ~¢ L, 

Ifl~©:~l~ (E)or~t~ (W) GPSDestLongitudeRef 

~ ~¢9~L b <: ~:~#o ASCII ~"~’E’~:~, W 

Tag = 21 (15.H) 

Type = ASCII 

Count = 2 

Default = ~¢ L, 

’E’ = 

~N’ = 

[fl ~g)~g~ (~Y,~) GPSDestLongitude 

¯ ~ 

Tag = 22 (16.H) 

Type = ~TIONAL 

Count = 3 ~ ’ 

Default = 

~ I~ ~ O~ ;)~ ~ © ~ GP~qDestBeazin~Ref 

Tag = 23 (17.H) 

Type = ASCII 

Count = 2 

Default = ’T’ 

’Y’ = ~-~. 
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'rvl' 

- -0Dfth = 

fi(J a)Mti (OW GPSDestBearing 

Tag = 

Type = 

Count = 

Default = 

'Mt 0.00-359.99 og, 6. 

24 (18.H) 

RATIONAL 

1 

tt. 

it  Aita))4M GPSDestDistanceRef 

0`gitt -c;010ffa-)1#1k7r;to '1{'ffi 

Tag = 

Type ' = 

Count = 

Default = 

25 (19.H) 

ASCII 

2 

'K' 

'K' = — t 11,

'M' = 

'N' = 

= Ptig 

If1WIAt "cso R4it (115c1-4) GPSDestDistance 

rY3i:tht -COltRAM77:1--. 

Tag = 26 (1AH) 

Type = RATIONAL 

Count = 1 

Default = fa; 

Mit,--q-f iL. 'N'tA.T. r",--4-.3 

tt„-E Type hi ASCII t" '-""C NULL TIM I- t.t 01111t. 6 WIN. 

N iffiLitgitfrE NULL 03-)t i.16, N Ifcoleilf-ffi"-1*-37 a+17L 9 alt?A00-c17) 6. V.I 

GPSLatitudeRef 1t, Type ASCII T'N't U < a'S'!%t91.6.111E 9 A. Nffi 1.--"C NULL hi 

illtAlb it bb, NiAlt 2 t.t6. 
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fl~o):Y~ (~D GPSDestBearing 

Tag = 24 (18.H) 

Type = RATIONAL 

Count = 1 

Default = ~ b 

~ ~J~’~’~C)l~A GPSDestDistanceRe£ 

Tag 

Type 

Count 

Default 

’K~ 

’M’ 

25 (19.H) 

ASCII 

2 

~K~ 

= ~o~- 

= 

= 

~t ~ ~’~©~_~ (~{¢~) GPSDestDistance 

Tag = 26 (1AH) 

Type = RATIONAL 

Count = 1 

Default = ~ L, 

~f, GPSLatitudeRef ~, Type ASCII "~’N’~o l.,< ~’S’~-~l{~ k 9 ~_~J~’~, ~.~ L-C NULL 
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2.6.7. gEtt#Iic; L /11, 

ofiffi AI 

A. t*tt (0th IFD) ORNZAZI,d<il,

tWit (0th IFD) 037 11.ER5d-Fi;1 ./</l/t• Table 13, Table 14, Table 15 z-'"-*-r;'-to 

Table 13 VIERM1/ 11, (1) - 0th IFD TIFF Tag - 

Y tft Field Name 
'#-9-  

4P1i8 EN 
Dec Hex AM NJ YCC 

TLIgtO)Ilg ImageWidth 256 100 © © © X 
DV/At ImageLength 257 101 © © © X 

Efik0)Ev I,  og BitsPerSample 258 102 © © © X 
1140)1114 Compression 259 103 © . © © >'§ 

T' AMA Photometriclnterpretation 262 106 © © © X 

RA 4 I-- JI, ImageDescription 270 10E 0 0 . 0 0 
ITtliAttaii0),( —i—$ Make 271 1OF 0 0 0 0 

Ca:IftAtittii0) 5--11, 13 Model 272 110 0 0 0 0 
fit 5-- 0)0 17 -- :i a > StripOffsets 273 111 © © © x 

irjaritil Orientation 274 112 0 0 0 0 
>711— > I,  a SamplesPerPixel 277 115 © © © X 

h') V 74 1074 > RowsPerStrip 278 116 © © © x 
I. 9 V 7(7)5: - 2 StripByteCounts 279 117 © © © x 
iffittolgoggik& XResolution 282 11A © © © © 

. gilgory,toitgfcm YResolution 283 11B © © © © . 
Ef*-7----- (JAE Zf PlanarConfiguration 284 11C A © A 

ta:410)ItilLAtO)Niii&O)*131 ResolutionUnit 296 128 © © © © • 
APENI, t —7441,1 TransferFunction 301 12D 0 0 0 0 
ftffl V 7 I- r) S 7 Software 305 131 A A A A 

7 7 -()l, 8 fl4 DateTime 306 132 0 0 0 0 
rf tt Artist  315 13B A L A . A 

VIREIIIAMSMA4,70. WhitePoint 318 " 13E A $6, A A 
ivy/Az:Atm PrimaryChromaticities 319 13F A A A 0. 

JPEG 0) SOI r• 0)7J-7 t v l,  JPEGInterchangeFormat 513 201 x x • .x x • 
JPEG 5-3'0)g-( [-a JPEGInterchangeFormatLength 514 202 x x x x 

ftZIA7 l- 9 f*IA YCbCrCoefficients 529 211 
• , , 

.x • 
$ 
x ,6, 6, 

YCC opiggoil (C oronl4Eia) YCbCrSubSampling 530 212 x• ,n, ••x. ., © X 
YCC COLTANd (Y ≥ C CAM YCbCrPositioning 531 213 x x  © C) 

vmmtuvia L *pa EI trAfia ReferenceBlackWhite 532 214 A A $ A-- A 
Ials-iffMgitgx-g-fiftat Copyright 33432 8298 A 0, .6: A.

Exif f Exif IFD Pointer 34665 8769 © . © • @ d. 
GPS 1 GPSlnfo IFD Pointer 34853 8825 A A A A 

. . 
1040) MP* 

© : it?sM (0-efiEtt Lte.IIILIStr. t:6') 
0 — l',,,x74I;s0)$1113.111bMPPII9,18$11,iitzl0;tllgtc.6.4;co) 
A : st7f2 3 > I.743Nr‘cf•MiEfbit 6) 

, :EBOUto.v 
:MEG — )) 14;171,214 itkaan 1.,rct 
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2.6.7. L, ,’<)b 

A. ~ (Oth IFD) ~~ 

¯ i~ (0th IFD) ©:Y~©~,~P’~]P~: Table 13, Table 14, Table 15 

Tablet3 ")~’~P,’~)I, (I) -OthlFDTIFFTag- 

Field Name 

ImageWidth 
ImageLength 
BitsPerSample 
Compression 
Photometriclnterpretation 

Dec Hex 

256 100 
257 101 
258 102 
259 103 
262 106 

@ 
@ 
@ 
@ 
@ 

ImageDescription 
Make 
Model 
StripOffs~ts 

Orientation 
SamplesPerPixel 
RowsPerStrip 
StripByteCounts 
XResolution 
YResolution 
PlanarConfiguration 
ResoiutionUnit 
TransferFunction 
Software 
DateTime 
Artist 
WhitePoint 
PrimaryChromaticities 

270 IOE 0 
271 1OF 0 
272 110 0 
273 111 @ 
274 112 0 
277 115 @ 
278 116 @ 

279 117 @ 

282 11A @ 

283 11 B @ 

284 11C A 

296 128 @ 

301 12D O 

305 131 ~ 

306 132 O 

3~15 13B A 

318 i3E ~ 
319 13F A 

JPEGInterchangeFormat 
JPEGInterchangeFormatLength 
YCbCrCoefficients 
YCbCrSubSampling 
YCbCrPositioning 
ReferenceBlackVVhite 
Copyright 
Exif IFD Pointer 
GPSInfo IFD Pointer 

513 201 x 

514 202 x 

529 211 ~:~’::’ 

530 212 x: 

531 213 x 

532 214 A 

33432 8298 

34665 8769 @. 

34853 8825 A 

~]J~ Ycc 

@ @ 
@ @ 
@ @ 
@ @ 
@ @ 
o O 
O 0 
0. 0 

@ @ 

0 

@ @ 

@ 

@ @ 

@ @ 

@ @ 
@ A 
@ @ 

.0 0 

0 0 

x x 

x @ 

@. @ 

0 
0 
0 
x 

0 

X 

X 

@ 
@ 

@. 

0 

X. 

X 

@. 
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Table 14 9 9.1.EVIWG l' , <JL (2) - 0th IFD'Exif Privaie Tag - 

V'Vfn Field Name 
-9- MIN 

MI 
Dec Hex AM NNE YCC 

EffiElVel ExposureTime 33434 829A A A A A 
F J- it i— FNumber 33437 829D A A A A 

Rffil 0 Y5 JA ExposureProgram 34850 8822 A  A. A A 
I- 114f_t SpectralSensitivity 34852 8824 A A • A A 

ISO e - I: I.- F. ISOSpeedRatings 34855 8827 A A A A 
YeCZAMIR OECF 34856 8828 A A A A 

Exifii- :72 > Exif Version 36864 9000 © © @ © 
rg-olg5, - op ii18 e4 DateTimeOriginal 36867 9003 A A A A 

T4 :) ll,T— orpfiji 8 Et4 DateTimeDigitized 36868 9004 A A A A 
t r 0 >41—* > l- 0)Srek ComponentsConfiguration 37121 9101 x x x © 

L-kfikfflif — It CompressedBitsPerPixel 37122 9102 x x x p 
t v — Z e- it ShutterSpeedValue 37377 9201 A A A A 

tel 7 kg_ ApertureValue 37378 9202 A A A A 
ova Brig htnessValue 37379 9203 A A A A 

fig)leMI fa ExposureBiasValue 37380 9204 A A A A 
tz .iXMEI.1% F 0 MaxApertureValue 37381 9205 A A A' A 

VE4finEff SubjectDistance 37382 9206 A A A A 
5111) it MeteringMode, 

3,61f, LightSource 
• 37383 
37384 

9207 
`9208 

A 
A 

A 
A 

A 
 A 

A 
A 

77 v :7, a Flash ' 37385 9209 A 'A A' A 
I. >7)A NE  FocalLength 37386 920A A A 'A . A 
)( — 1)— 1 — F. MakerNote 37500 927C ' A -A A • 6. 

a - -if— 0 )4 .> I,  UserComment 37510 9286 A A A A 
i DateTime 0)÷j 7t V 4 SubSecTime ' 37520 9290 A A A A 

DateTimeOriginalCO+f7t'r7 SubSecTimeOriginal 37521 '9291 A A A A 
DateTimeDigitized 0)-i-J- 7 - v 7 SubSecTimeDigitized 37522 ' 9292 A A' A A 

M 75 v % a ev a li FlashPixVersi9n - "40960 A000 © © a . © 
ti'llIfilgt ColorSpace 40961 A001 © © © © 

i-__thl- ttog PixeIXDimension 40962 A002 x . x x © 
Vif..kffiXt PixelYDimension • . 40963 'A003  x '. x • x © 

fiiillA 7 7 -f )1, RelatedSoundFile 40964 A004. A _ A. A A 
7 5 V ./ .3.3.tA FlashEnergy 41483 A20B A A • . A A 
71' MAIMS SpatialFrequencyResponse 41484 -A20C `A A A A 

MA IDPLIODIVOlit FocalPlaneXResolution 41486 A20E A A A A 
At AMID-At' CAM& FocalPlaneYResolution 41487 A2OF A A A A 

fAAMPRIMItil FocalPlaneResolutionUnit 41488 A210 A A A A 
tel4f*iiin Subject Location 41492 A214 A A A A 

ffiffi-f i -7-* v ~J Exposurelndex 41493 A215 A A A A 
t >+)-- A SensingMethod 41495 A217 A . A A 

7 7 -(11, V— Z FileSource 41728 A300 A LA A A 
— > -f 7 SceneType 41729 A301 , , A A A 

CFA 11 — .s, CFAPattern 41730 A302 A A A A 

rd'4010k 
© : iis31 (OYER Grazitti.igt: Stso) 
0 : MOM (i\— r) x'740$11P.IM:L9149 ellGtt.Itt.Igta tr. ) 
A : A" .% a > (NUL'. IztORWAtillault a ) 
x:estitUtso 

: JPEG —)3 lzreteV16 /tab:2111,4; LN 
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Table 14 >2 ~’-~I~,~P.’~I, (2) - Oth IFD’ExifPriva(~Tag- 

"2 ~fiJ~ Field Name 

ExposureTime 
FNumber 
ExposureProgram 
SpectralSensitivity 
ISOSpeedRatings 
OECF 
Exif Version 
DateTimeOriginal 
DateTimeDigitized 
ComponentsConfiguration 
CompressedBitsPerPixel 
ShutterSpeedValue 
ApertureValue 
BrightnessValue 
ExposureBiasValue 
MaxApertureValue 
SubjectDistance 
MeteringMode 
L!ghtSource 
Flash 
FocalLength 
MakerNote 
UserComment 
SubSecTime 
SubSecTimeOdginal 
SubSecTimeDigitized 
FlashPixVersion 
ColorSpace 
PixelXDimension 
PixelYDimension 
RelatedSoundFile 
FlashEnergy 
SpatialFrequencyResponse 
FocalPlaneXResolution 
FocalPlaneYResolution 
FocalPlaneResolutionUnit 
SubjectLocation 
Exposurelndex 
SensingMethod 
FileSource 
SceneType 
CFAPattern 

Dec Hex 

33434 829A 
33437 829D 
34850 8822 
34852 8824 
34855 8827 
34856 8828 
36864 9000 
36867 9003 
36868 9004 
37121 9101 
37122 9102 
37377 9201 
37378 9202 
37379 9203 
37380 9204 
37381 9205 
37382 9206 

¯ 37383 9207 
37384 9208 
37385 9209 
37386 920A 
37500 927C 
37510 9286 
37520 9290 
37521 ’9;~91 
37522 9295 

¯ ’40960 A000 
40961 A001 
40962 A002 
40963 A003 
40964 A004. 
4~483 A2O~ 
41484 °A20C 
41486 A20E 
41487 A20F 
41488 A210 
41492 A214 
41493 A215 
41495 A217 
41728 A300 
41729 A301 
41730 A302 

’.x 

@ 
@ 
@ 
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Table 15 Yg2tt#itc% 3 ) - 0th IFD GPS Info Tag - 

VVir‘ Field .Name EN 
Dec Hex Ala EIR YCC 

GPS yoi- -)3:., GPSVersionlD 0- 0 A A A A 
laSkor V.S(S) GPSLatitudeRef 1 1 . A A A A 

tsit (tea) GPSLatitude 2 .2 A A A A 
30-1(E)or Niel(VV) GPSLongitudeRef 3 3 A A A A 

grk (ffzit) GPSLongitude 4 4 A A A A 
g310)Iffi: GPSAltitudeRef 5 5 A A A A 

et,n, o (lie) GPSAltitude 6 . 6 A A A A 
GPS B-VE1 (ig ani-O)d4111)) GPSTimeStamp 7 7 A A A A 

Ailfill:-Dh% -D tAiMig,4 GPSSatellites • 8 8 A A A A 
GPS §tfgria(DIA,stg GPSStatus 9 9 A A A A 

GPS 011q1.1Th'i-A GPSMeasureMode 10 A A A A A 
Anoglatt GPSDOP 11 B A A A A 

italgAiii GPSSpeedRef 12 C A A A A 
It& (105.) GPSSpeed 13 D A A A A 

itii -- Itia)*Iii GPSTrackRef 14 E A A A A 
ill -T-tiit13 ( fkia ) GPSTrack 15 F A A A A 

IST6 l, LEffla)Mtd GAUL GPSImgDirectionRef 16 10 A A A A 
16E uttglivom] (ma) GPSImgDirection 17 11 A A A A 

ifilW.LIZTII L N itit05--- GPSMapDatum 18 12 A A A A 
0 IY91,0)1tta(N)or VM(S) GPSDestLatitudeRef 19 13 A A A A 

HEY9tt,(D(faa (EA) GPSDestLatitude 20 14 A A A A 
0 Vgit0)31Zef (E)or fi g(W) GPSDestLongitudeRef 21 15 A A A A 

El 04)±togro (Re.) GPSDestLongitude 22 16 A A A A 
0 tegitsg)ftiCAtii GPSDestBearingRef 23 17 A A A A 
0 nOr figi (EA) GPSDestBearing 24 18 A A A A 

gnitI -CDEINGAtt GPSDestDistanceRef 25 19 A A A A 
0 tegit --C-0), 1f (nfil) GPSDestDistance 26 . . 1A A A A A 

12-9-01t4 
© : (O-flait LkItt.lgtg Is I.%) 
O:14331 (i\— I: '5 m7450$11P1M0P9 912EL,t4:Ittilgt-si-"its.o) 

: > 'ZION tvgiaMEnt Z) 
X : EaLlitL% 

X : JPEG *1,6 
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Table 15 "2 ~°~,~ L, -’~)1, -,_(3) - 0th IFD GPS Info Tag - 

¯ ,"# ~4j~ Field.Name 

GPSVersionlD 
GPSLatitudeRef 
GPSLatitude 
GPSLongitudeRef 
GPSLongitude 
GPSAItitudeRef 
GPSAItitude 
GPSTimeStamp 
GPSSatellites 
GPSStatus 
GPSMeasureMode 
GPSDOP 
GPSSpeedRef 
GPSSpeed 
GPSTrackRef 
GPSTrack 
GPSImgDirectionRef 
GPSImgDirection 
GPSMapDatum 
GPSDestLatitudeRef 
GPSDestLatitude 
GPSDestLongitudeRef 
GPSDestLongitude 
GPSDestBearingRef 
GPSDestBearing 
GPSDestDistanceRef 
GPSDestDistance 

Dec Hex 

0- 0 

1 1 

2 ,2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 

10 A 

11 B 

12 C 

13 D 

14 E 

15 F 

16 10 

17 11 

18 12 

19 13 

20 14 

21 15 

22 16 

23 17 

24 18 

25 19 

26 ’ 1A 

"T 
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B. -9-A*4 /1/ (1st IFD) 012Crstrtp 

.1)—ts-f (1st IFD) 'IrDirEtakTi:s1, .'<•il,  Table 16 iL7r;to 

Table 16 NEXIMI., 11, (4) - 1st IFD TIFF Tag - 

Ifffi Field Name 
-, 

l'  i
4EE S6 

JPEG 
Dec Hex A E YCC 

MOAB ImageWidth 256 100 © © O X 
gfit0)4t ImageLength 257 101 © © O X 

1_020) E. v l- 0);gt BitsPerSample 258 102 © © O X 
EEO VIII Compression 259 103 © © © © 

. EX4Xiit Photometriclnterpretation 262 106 @ © © X 
ifs 4 Is& ImageDescription 270 10E A A A A 

AfitAtt450) )4 —t —$ Make 271 1OF A A A A 
ilfifftAtigiii0)711A Model 272 110 A A A A 

EfttF— 0 0 h-- a > StripOffsets 273 111 @ © © x 
EgMlili Orientation 274 112 A A A A 

D >41— 4. i F  SamplesPerPixel 277 115 @ © © X 
b 1.) ,Y 74 105 4 ift RowsPerStrip 278 116 © © @ x 

I' I.) v 70)5-.-  2 StripByteCounts 279 117 .© © © x 
LA0103f10)1001 XResolution 282 11A @ © @ © 

ITIgt0)Xt0)14CIAll YResolution 283 11B © @ © @ 
Egli:— CAW PlanarConfiguration 284 11C A @ A X 

rillik0A LISS t Ofigfafto*fit ResolutionUnit 296 128 @ © © © 
AIPHIRt -71411 TransferFunction 301 12D A A A A 
MAI v 7 l- t = 7$ Software 305 131 A A A A 

7 7 4 )14t7 B94 DateTime 306 132 A A A A 
fift$ Artist 306 13B A A A A 

OR 8 ItA® ttlMaig WhitePoint 318 13E A A A A 
Jgg0)1tIMAnig PrimaryChromaticities 319 13F A A A A 

JPEG 0) SOI , \O)t7 -t W F,  JPEGInterchangeFormat 513 201 . X x x @ 
JPEG 5-*— 0)/C-f Isla JPEGInterchangeFormatLength 514 202 x x x © 

tgE#147 I' 'J f*,f& YCbCrCoefficients 529 211 x x p p 
YCC 0)LEJMNIA (C 0)fin I ,Sia YCbCrSubSampling 530 212 x x © X 
YCC 0)LEJIMMI (Y L C Mt YCbCrPositioning 531 213 . X x A. A 

ORR )fikithVA L Vig El ftlAgg ReferenceBlackWhite 532 214 A A A A 
tgiuvillatitgogyftst- Copyright 33432 8298 A A A A 

Exif 75 4 -- l- Exif IFD Pointer 34665 8769 A A A A 
GPS Info GPSlnfo IFD Pointer 34853 8825 A A A A 

Rec)Scl* 
© : LOA 0.011Einlitaltb.IVir.64:o) 
O : LOtM1 (/C-. 1 m,740411PRIPaLlfill tat LAcItki.44-1: ts.L.N 
p: A-71% > )kRtgiAtii2Sit ) 
x : gave rd: 
• : JPEG ttabfiEttl,tso 

• 
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B. "~2x#4"~P (lstlFD) 

~-]~#-4’)P (lstIFD) ¢)~’©~$~,t.,-~)p~: Table 16 

Table16 "2~2"~.P,~I~t~,~,L,,~)I, (4) -lstlFDTIFFTag- 

Field Name 

ImageWidth 

ImageLength 

BitsPerSample 

Compression 

Photometriclnterpretation 

ImageDescription 

Make 

Model 

StripOffsets 

Orientation 

SamplesPerPixel 

RowsPerStrip 

StripByteCounts 

XResolution 

YResolution 

PlanarConfiguration 

ResolutionUnit 

TransferFunction 

Software 

DateTime 

Artist 

VVhitePoint 

PrimaryC hromaticities 

J PEGInterchangeFormat 

J PEGInterchangeFormatLength 

YCbCrCoefficients 

YCbCrSubSampling 

YCbCrPositioning 

ReferenceBlackWhite 

Copyright 

Exif IFD Pointer 

GPSInfo IFD Pointer 

Dec Hex 

256 100 

257 101 

258 102 

259 103 

262 106 

270 10E 

271 10F 

272 110 

273 ~111 

274 112 

277 115 

278 116 

279 117 

282 11A 

283 11 B 

284 11C 

296 128 

301 12D 

305 131 

306 132 

306 13B 

318 13E 

319 13F 

513 201 

514 202 

529 211 

530 212 

531 213. 

532 214 

33432 8298 

34665 8769 

34853 8825 

@ 
@ 
@ 

@ 

@ 

@ 
@ 

.@ 
@ 
© 

© 

¯ X 

X 

X 

X 

X 

© 
@ 
@ 
@ 
@ 

@ 

@ 
@ 
@ 
@ 
@ 
© 
© 

x 

x 

x 

x 

× 

YCC 

@ 
@ 

© 
@ 

@ 

@ 
@ 
@ 
@ 
@ 

@ 

x 

x 

@ 
A. 

JPEG 

@ 

A 

X 

X 

x 

@ 
@ 

@ 

@ 
@ 

ADOBE - Exhibit 1008, page 246



2.7. VII- JPEG -7-tt (>F

)1V7 -014t, ) APP1, DQT, DHT, SOF, SOS 

2Z s•/ --D-J2 gi• SOI -Oki 9 EOI EOI 

ivfp,<:;-2-m -_-OO-c-iniit 1.JAN. (DRI, RSTm) 0420'121-7°./ ,‘, -clI)60 

tit, 1-7*-z./ a APP2 St) 6. Exif MA-Cit APP1, APP2 1.;(51-) APPn 

COM -7 LtANti, Exif 9 Exif ( 6. 

tafailiwas APP1 L, APP2 fiant 6*-e8La APP1 r.-,rst-clafat 6. DQT, 

DHT, DRI, SOF VI APP2 9 a6, SOS 9 t At! Lti, O1-Eali1WINII-Di.oi 

Exif :/ Table 174:77,-to 

Table 17 '— 7 <> I.

Marker Name Marker Code fAig' 
SOI Start of Image FFDB.H Eii45-. — GAR 

APP1 Application Segment 1 FFE1.H • Exif MINIM 
APP2 Application Segment 2 FFE2.H Exif i&3 - — 
DQT Define Quantization Table FFDB.H kTft --  ill, 
DHT Define Huffman Table FFC4.H i\77:./5---7 .11,
DRI Define Restart Interval FFDD.H I) — I- 4 .s, —g1l, 
SOF Start of Frame FFCO.H 7 I. —1AIZIMtZtrag5 i( — 
SOS Start of Scan FFDA.H D >7f -  > HZ1- 41-Z riig5 ,( - 
EOI End of Image FFD9.H EST-.- ig)Stt7 

Exif 74 Ai-C.)1J JPEG Baseline DCT "eta 

≥, **11}-c3aiiiLtA Lit APP1 3..tritAPP2 

2.7.1.JPE6 - V)( > Oftit 

APP1, APP2 JPEG 

A. 116:7---3 F (SOI : Start of Image) 

SOI ttr±*t-1-37o5tffiTr;--i---q-t F-c4 t7,6 (Fig. 15 MA). 

7 Ig, A-7-tv 
(Hex)  (Hex)

+00 
+01 

FF 

So* 

Marker Prefix 
D8 SOI 

Fig. 15 SOI MAO 
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Marker Name Marker Code IX]’~ . 

SOl Start of Image FFD8.H ~-~ 

APP1 Application Segment 1 FFEI.H Exif 

APP2 Application Segment 2 FFE2.H Exif ~J~- 

DQT Define Quantization Table FFDB.H ~r~IS~--- 

DHT Define Huffman Table FFC4. H ] \-27 :,,~-- 

DRI Define Restart Interval FFDD. H U ,7, ~ - b -1’ > 
SOF Start of Frame "FFC0.H -2 1~ -/~1," ~ $~-~/~ 

SOS Start of Scan FFDA.H q :/,~-~’- ~’ b 17_~,J" $-~F~/ 
EOI End of Image FFD9.H B~,~l~-/2 

2.7.1.JPEG-:Z-2-1z/2"Y, %, 

~_~_-e[~:, APP1, APP2 

(SOI : Start of Image) 

(Hex)    (Hex) 
+00 [    FF Marker Prefix 

+01[ D8 SOl 

Fig. 15 SOl ~$j~ 

66 
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B. I-7-4E'7--7'ii-ta (DQT : Define Quantization Table) 

DQT 4 — ---; :2'--- . — 6. 

PIM 8 t‘ (Pq=O) "CbRic 3 *may,- 75 .--c.4 6. -14-10-- )i,u, 
O DQT Is P4 a L., to VJ- tat 6t0/ (DQT v acaLzy tct 6 710/ `). 

111'O faaffit LI. (Fig. 16 VC. DQT, DHT, DRI, SOF onatamuss 1-6 ffi , :Let, 

6 6 APP 1 (APP2 AZ 6 1* -e; d APP2) as SOS VAMAJZ7.112,fat 6. 

7 ri, -7-tv 
(Hex) 

+00 

+01 

+02 

+04 

+05 

+45 

+46 

+86 

+87 

7-F 
(Hex) 

SU* 

FF Marker Prefix 

DB DQT 

00 

C5 
7 4 -JI, roRt 

2+ (1+64) *3=197 (Byte) 

00 Y: Pq=0, Nq=0 

• 
• 

ITft,T-- 711, Y:Q0 

•

I-7-ft,5"-- 7)1, Y:O63 

01 Cb : Pq=0, Nq=1 

. 

. 

. • 

ITILT--  7)t, Cb:Q0 

. 
• . 

2q-TL —7J1. Cb:Q63 
02 Cr : Pq=0, Nq=1 

. 

• • 

2 'fb 5"-- 71l, Cr.Q0 

. 

• • 
1{L-7--- 71l, CrQ63 

Fig. 16 DQT ie (4÷1L5L- 711, 3 fill) 
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B. ~’7--TL’P~ (DQT : Define Quantization Table) 

7 F L, X 2J-Y-lz ,~ I’- 

(Hex) 

+00 

+01 

+02 

+04 

+05 

+45 

+46 

*86 

+87 

(Hex) 

FF 

DB 

oo 
c5 
oo. 

: 

: 

: 

: 

01 

: 

: 

: 

: 

02 
: 

: 

: 

Marker Prefix 

DQT 

P 4 -)1~ F©-~L~ 
2+ (1+64) "3=197 (Byte) 

Y: Pq=0, Nq=0 

:~tb-~- ~)1, Y:QO 

~-~13~-= 7")1, Y:Q63 

Cb : Pq=O, Nq=l 

~!;¥~15~-- -~)1, Cb:QO 

: 

: 

:~¥~15~--- ~’)1, Cb:Q63 

C~: Pq=O. Nq=l 

~;~- ~)1, Cr, QO 
: 

:~:-~-~13 -7-" 7")1, Cr.Q63 

Fig. 16 DQT ~j~l~l 
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C. '`7 -7 —7)1, ta (DHT : Define Huffman Table) 

DHT 6i/`7-7 

14M-ea 1 -OD= iLt L, DC, AC 1 Ac.110), • 7-7 Vt L„ Zr p 

H DHT -etA i'1,61/Nftl,bW)/•7-7V,7--)1415cl-Z; L-Cotc6j-taft, tcn /• -7 

DHT I- Pk] iziEe Utattaf 40/N (DHT —fJ Cad 

tau-c-at.6t.w). JPEG u-c-pD,N6 

s.) - 6. (Fig. 17 Vg) 

DQT, DHT, DRI, SOF on-EallICV-Iik 1 -6 ffi s Ltt6 APP1 (APP2 6*-8at APP2) 

LEI , SOS giEVIOSIMLE61-4-6,3 

7 
(Hex) 

+00 

+01 

+02 

+04 

+05 

+21 

+22 

+D4 

+D5 

+F1 

+F2 

3- I.

(Hex) 
20* 

FF Marker Prefix 

C4 DHT 

01 

A2 

7 4 —11, 1 00•At 
2+ (1+16+12+1+16+162) 

= 418Byte 
*2 

00 T-7)14 '.4 Y-DC: 00 

. DHT R5X-

10 . T-- .)1,*-9- Y-AC: 10 

• . L DHT 115X —9 

01 ---7 .11,#S C-DC: 01 

• DHT /15 X -9 
- • • 1 , .. :1 

11 -7- - 711,*S C-AC: 11 

• . DHT II7X -3' 

Fig. 17 DHT eiagl 
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C. ]’,7~:/~-~7~A~ (DHT : Define Huffman.Table) 

DHT [~’~7-~ ~,"~’--7~]1/;~[~-~’~70~’--/~ =/-- 1¢"~i~70o 

~" b" L,X$~-’e ,y b 

(Hex) 
+00 

+01 

+02 

+04 

+05 

+21 

+22 

+D4 

+D5 

+F1 

+F2 

(Hex) 

FF 

C4 

01 

00 

11 

: 

: 

: 

Marker Prefix 

DHT 

2+ (1+16+12+1+16+162) *2. 
= 418B~te 

.Y- = ~ Y-AC : 10 

DHT ~-~ 

~)~ C-DC’01 

DHT ~;-~.. 

~-Y)~ ~AC: 11 

DHT /~-~ 
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D. 4 (DRI: Define Restart Interval) 

DRI 9 - -cqr, (Fig.. 18* Offi)o DRIc»  )• r`-
f- --7—tolfTA411-7P.z., :/-cli)S. 9 5— F7—t DRI . - 0'>iad, -0, 

4:2:2, 4:2:0 O*.INLIMID 611 4MclUi (Minimum Coding Unit) *fit:, 1,- /:a)tD 64 

Nvog (f-IS DRI Ut), L 

DQT, DHT, DRI, SOF onvappus,ftk 6 4 APP1 (APP2 aE A 4 APP2) 

SOS grillOgVil:Elat 6. 

71zI. 21-7tv I. 
(Hex) 

+00 

+00 
+02 

+04 

—ti 
(Hex) 

Sn* 

FF Marker Prefix 

DD DRI 
00 7 4 —11, IzIORt 

2+2 = 4 (Byte) 
XX 
YY 

00 
04 

Fig. 18 DRI magi 

-69-
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D. ~ ,~ ~ -- b ~ ?,/~--,’~l." (DRI : Define Restart Interval) 

~_+)’>’=f~) >’~ 4:2:2,. 4:2:0 ©~r~2)~f 4MCU (Minimum C0dmg Unit) ]~l~, ~t~29f~ 64 

~]g~ ~ ({#~ F~ ,~,,)o DRI t~D’~ o?!l?=~o 

7 F P.X~~-~,:, l- 
(Hex) 

+00 
+00 
+02 

+04 

(Hex) 

FF Marker Prefix 

DD DRI 

oo 7 .f -)p 
2+2=4 (Byte) 

xx oo 
YY . 04 

Fig. 18 DRI ~j~.~ 

69 

ADOBE - Exhibit 1008, page 250



E. 7 1/-- -1-\ -"sY 1  (SOF : Start of Frame) 

SOF a71, — .1N-t 24 / IsOPki — 

V-C11)6 (Fig. 19 4f)0 

DQT, DHT, DRI, SOF OtEalilkiStL APP1 (APP2 APP2) 

044, SOS is.AlioNfAiL,12tato 

71:1. 71-7-tv 
(Hex) 

+00 

+00 

+02 

+04 
+05 

+07 

+09 
+0A 
+0B 

+0C 
+OD 
+OE 

+OF 
+10 

+11 
+12 

24 
(Hex) 

FF Marker Prefix 

CO SOF 
00 
11 

7-f - )l,  i:ORt 

2+1+2+2+1+2*3=.17 (Byte) 
08 5:— CM& (bit) 
XX 
YY 

ki13-f A& 
XXYY (Hex)• lines 

ww 
ZZ 

71( iffi*IA 
VVvV±Z (Hex) LEA 

03 D >417*.) 143Z

01 3 >itZ—*.> l'* -4'  (1:Y) 
21or22 HO 2, VO = 1 (4:2:2) or 2 (4:2:0) 

00 2TIbT-- 71141t 
02 D >711—.t.> f, # -g- (2:Cb) 
11 H1 =1, V1 = 1 
01 2Tib5-- 710,1Z 
03 D.',11—> l'#'5 (3:Cr) 
11 H2 =1, V2 = 1 
02 2Tfh -- 71I-git 

Fig. 19 SOF 4CS 
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(Hex) 

+00 

+00 

+02 

+04 

+05 

+07 

+09 

+0A 

+0B 

+0C 

+0D 

+0E 

+OF 

+10 

+11 

+12 

(Hex) 

FF 

CO 

00 

11 

08 

YY 

ZZ 

O3 

01 

21or22 

00 

02 

11 

01 

03 

11 

02 

Marker Prefix 

SOF 

2+1+2+2+1+2"3 =.17 (Byte) 

~- ’) (D~j,~ (bit) 

XXYY (Hex)" lines 

~ (Hex) ~ 

HO & 2, VO = 1 (4:2:2) or 2 (4:2:0) 

~>~-~.>~ (2:Cb) 

H1 =1, Vl = 1 

H2 =1, V2 = 1 

Fig. 19 SOF ~j~.[] 
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F. 3f (SOS : Start of Scan) 

SOS VIZ\ A- -1' Mt 2z -3' F-eSD (Fig. 20 VA). 

7 Iz1. 2t7-tv 
(Hex) 

+00 

+00 
+02 

+04 
+05 

+06 
+07 

+08 
+09 

+0A 
+0B 
+0C 

+0D 

❑ — 

(Hex) 
ga* 

FF Marker Prefix 

DA SOS 

00 
0C 

7 4 --11, 1:0)At 
2+1+3*2+3 = 12 (Byte) 

03 t•-t, .>P140)D.i7n-*.> IA& 
01 Dit' - * , .> 1- - 1,  Y:01 
00 1\77.iT--711, t1. Y:00 
02 D % 7V — > I- t I,  Cb:02 
11 i‘77.i5 ---7 .11,-t1. C:11 
03 3.>71Z- 4siE- -t1 Cr:03 
11 1\77>T-711.t t, C: 11 
00 lov iti -t, ilAtli'lit.E 
3F 1 ID v IA) t- -t7.>$47filiE 

00 
Successive approximation 

E.. v ME 

Fig. 20 SOS Mal ita 

G. 11 .--7:-3( 

Y, Cb, Cr ffii"WZOI:L*-0 rss7 4 9 —1 '..44 

31-t 6. rii2 DCT tris.00)3MAOIAffi 0 EOB 734) 

6. DRI 1` -7--)J1fTAZA1-/ttkiN,111, 4MCU 1- -t ffi4A 

h6. 

H. )16-7---- 37 gitT (EOI : End of Image) 

EOI Pi=:/ P 37 04T \ (Fig. 21 0. P,f0.3 

EOI i:Act < P114iLMit Cico, 

71:1./ A-7-tv 
(Hex) 

+00 
+01 

FF - Marker Prefix , 
D9 EOI , . • 

Fig. 21 EOI MAO 

-71-
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7 F L, X27~z,~ I- 
(Hex) 

+00 

+00 

+02 

+04 

+05 

+06 

+07 

+08 

+09 

+0A 

+0B 

+0C 

+0D 

~-F 
(Hex) 

FF 

DA 

00 

0C 

03 

01 

00 

02 

11 

03 

11 

00 

3F 

Marker Prefix 

SOS 

2+1+3"2+3 = 12 (Byte) 

x~-~ >~o~ >,~,-~.> t.~ 
-~>,~,-~>}.~zL,~ Y:01 

~7~>~-~)~ Y:O0 

~ >~=-~-> F~ ~ Cb:02 

~>~--~)~ C:11 

O0         Successive approximation 

Fig. 20 SOS ~J~.l~ 

7 F I,,X2j7-~,y I- 

(Hex) 

+00 

+01 

: (Hex) "~ 

FF 

D9 

Marker Prefix 

EOI 

Fig. 21 EOI ~u~l~ 

71 
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2.7.2. 08 - APP1 

APP1 77° :/fRigi tt) 6 L" -4"- APP1 length, Rt$ 

TIFF OtNi ttfal.L±LtlitoDitkV417 46. APP1 64kByte I _EIEf61.-0V.O/NO-C'', -9-A 

tt-L, APP1 irjt JPEG flattvco6M10)11-xtpAfiait--j-6. 

A. APP1 OEtallIPA 

APP1 PI7 74 /1/ohri 9 T SOI v—topat4iLiEet6 (Fig. 6 ..e.>PA). 

B. APP1 p419,soma 

APP1 OPYMt, APP1 —7 — ts Exif Or4S1.1=- lli **I*7), 6fniZ (Fig. 22 

71z1, 7J-7-tv 
(Hex) 

+00 

+01 

+02 

+04 

+05 

+06 

+07 

+08 

+09 

+OA 

- 
(Hex) 

Su* 

FF Marker Prefix 

El APP1 

7 4 -11, 14*ORt 

45 'E' 

78. 'x' 

69 'i' 

66 'f' 

00 NULL 

00 i'‘y t: 

11-WAN . .. 

Fig. 22 APP1 t vont 

C. Exif PAM F 

Exif APP1 P4f9.3ffi Exif "C'te) 6 ,4Byte . oD 9 FOWL 00.H 

2Byte EV--4-60 6 JPEG 779 (APPn) t.-c-06fft 

OVI iItri- it6biLlEat 

-72-
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A. APP1 ©~FF 

APP1 +~~ 7+.’I’]I.’©~~ t,,) ,~’9’- S0I -~--~©~I~-~E~-~-5 (Fig. 6 ~,~,,)o 

B. APP1 

APP1 ©~+~, APP1 

~)o 

7 F I,, X~--y-lz ,y t- ~ - F 

(Hex) (Hex) 

+00 FF 

+01 E1 

+02 

+04 

+05 

+06 

+07 

+08 

+09 

+0A 

45 

78. 

69 

66 

00 

00 

Marker Prefix 

APP1 

4 --Jb 

,f, 

NULL 
/~,y F 

-72- 
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DM-1W** 

1-X 4t File Header t —A,'-t3 TIFF Vit.S 9 , 2 -00 IFD (0th IFD, 1st IFD) a2 T 6. 

0th IFD iLil, 6ffift (itz*Plc) Mikhltli fiatat b. 1st IFD 1 - IN*4 

11, tit V -261-6 6. 

E. TIFF 

APP1 rA)a) TIFF ^7 4 8 Byte . opt'- 37 7e, Ht pA VJ(T) IFD Offset of IFD a to 

Offset 4 Byte Order v)1Ja50) Byte 0") .7 F V Ek$L oJO WI.1*.31, TIFF Header L110) Offset of 

IFD op7 F 1, 741 4 --ek (Table 1VIR). 

F. JPEG -i3 • -t ) 4 :/f•LOIM% 

tstXtri*ODEM7A ---7  Ht. A*O'gr_-_4-rIii0-2- 1-4X114iiL RIVA-c11)6. tti-z!L, flaitAio 

11 3 - es JPEG —7— t • "t ' 24 ✓ LUZVJAriaNi evCO6' NOW: -Do-Ca , 

32c-t6tlb, APP1 

-73-
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E. TIFF ~ :7:9~                  .                   .. ¯                                , , 

APP1 ~© TIFF ~y ~’~ 8 Byte. ©:~’-- ~ ~, 

Offset ~, ByteOrder ~2~b~ Byte ~7" ~’1/:~:~#~o ~J~_~:~, TIFFHeader ~¢) Offsetof 

IFD ©7" ~’~;~ 4 "~b~ (Table 1~)o 

ADOBE - Exhibit 1008, page 254



2.7.3.E T- O APP2 

APP2 6 77° 9 3 APP2 "7 - t length , 

FlashPix (1t F.  ITMA:".!- 3rt6d6. 4TIA'-f fi Et11-6.,E,W0 71.0/ ory-7—

t -t 2z .', -7-fEtaLt.WC.kliN. 

APP2 t't •‘, Ht. FlashPix fIJITPAR-37 MOO 6t) VL 2 filMYTIt 6. 

tiL-JR.- 2-37t-445itt6 1-1,—)L 1- —Ao 1-hviEfattL6 • 9 

:/ VC', 7-f/14'y:rem Eiat 

• 9 1- .- 2z:/1-0) 19 et,0 l`9 1- 9—A • t- -

3? -t 24 .', LL-C1703 11, 1- 9 - A • '-i' - 541103LCl/N6 APP2. -7—t -t IsaVaWY 

tft6ilit'sffik6. 

t t) 5 7-0aFlashPix h 1419ttyCli\ ra APP2 --tP'24 ✓ Vek 9, T! ATU FlashPix 

9 —A • L-C126-C''. 0 1=1:14i-L-010-Cas 443K, IJANt-I-- 60 vtop-ii,nr*— 
37ViEtalqitL 6-01)65..3 

A. APP2 Of2aii1W 

APP2 6 APPl. •% -t sY • 9 1- 9 — A • "72- 37-t 24 .:/ OD 

lICLEtat 6. 1- 9 —A • -7=-3 7-t tqgkat, Hr_rzati-Lt-JIR 

(Fig. 6 

—74—
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2.7.3.)~V’-"2 O) APP2 ~[~_ 
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B. APP2 11150Dd 

APP2 OP1/4303U, APP2 tasu=— (FPXR), .'/V • 9 A is t itUA is 9 • 

'7.-!-- 61'Nfiltt6 (Fig. 23 ON). 
7 14'1, 71-7tv 

(Hex) 
+00 
+01 
+02 

+04 
+05 
+06 
+07 
+08 
+09 
+OA 

— 

(Hex) 
SD* 

FF Marker Prefix 
E2 APP2 

7 4 — li,  lz(DAt 

46 'F' 
50 'P' 
58 'X' 
52 'R' 
00 NULL 
00 Version 

DiT- >V•T I-
ILU 

I-V -1), .5--

Fig. 23 APP2 '-X70)4*

C. FPXR AAV.J=— F 

FPXR APP2 orAniffi -FPXR "Cqr) 4Byte 

(D.1 00.H 1Byte E$11-6. JPEG 7° 9. ✓ • (APPn) 

1.--Co6t0)77 ° 9 :/LOIViii0 - 6t_d)i.j.--72411-60 u) 1Byte 

(00.H) Milt 6. 

D. • 1-041/24P1 

• 9A is;t 2z ✓ Ht, 1k4:- FlashPix ±4Lari A 1- 9 -

9 A is 5.M0? 2'"( I- it=✓IS 9 Of:'-etl>6. 

.'./'t:/•2 • 9A 1-0-:/ 9'74'—/1, fq10,TOL. 9 0

- 75-
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B. APP2 

APP2 ©P~, APP2 -~--;b, ~lJ~-- lz (FPXR), ~3 j: ~ -, :/ ~ >" :7 ¯ ~ ~ b~7~c~:~ b ~J--J~ ¯ 

(Hex) 

+00 

+01 

+02 

+04 

+05 

+06 

+07 

+08 

+09 

+0A 

(Fig. 23 ~)o 

-n- t: ,-~ 
(Hex) 

FF Marker Prefix 
E2 APP2 

46 ’F’ 

50 ’P’ 
58 ’X’ 
52 ’R’ 
00 NULL 
00 Version 

Fig. 23 APP2 

C. FPXR ~J=J " ~ F 

-75- 
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.m:/- - 4 T .4 • -9-4 Entity size 

F 9 — tr_a FFFFFFFF.H ( Is 1,  .— ')(0 ) 7 :/ -cl-E0 

A-- /1/ 1-i-A Default value 

1,1) • — 37- 24 :/1-42-0Mir49iLlt-t 1- tvri/Nt.0/N7M5- 41-0”-2 724-A, 1-L1.,-Cit 

• 1, 9 — I-4 Storage/Stream name 

FlashPix ti,6 .A I- 9 - 1), tiiti-C4) h , FlashPix 0) source image 

object root 7/I tqrait ti,60 '-j 2 1" 9 001, 7'1:7 

/ *7-- IVAVO 1 iz_it.E3Lit o Unicode 16bit 

6. 1-)1, =.:/•,-2 4 

Entity class ID 

ClassID 'C'S') 9 1, '—')GD .:'1` ' 0) ,77`-1-07 —)1' .FffiIh't1,6. 

...s/t - -( 7 :/0r) 16 

• 9 I- Fig. 24 4:71-cto 

7 tz1. 2J-7 -t 
(Hex) 

+.00 
+01 
+02 

+04 
+08 

+09 
+OA 
+OB 
+0C,
+11 

+12 
+12+mo 

+12+mo+no 

1c4 t-tz 
(Hex) 

— 
(Hex) 

1 FF Marker Prefix 
1 E2 APP2 
2 7 4 -11, roRt 
4 "FPXR" 
1 00 NULL 
1 00 Version 
1 01 D >51.i'Y • 9 I-
2 i:./ I.- V -ft
4 ,i .iT-- 4 -5-4 1-1-4X 1 
1 F- 721- 11, 1-ffi 0 

mo Z I- I. — 511:-..lt I- U —J  '0 
(no)  (Entity Class ID 0)

4 i>5 -. 4 -7-4#4X 1 
1 5-'721-1114A 1 
mi I- 1. - ')11:7.11 l- V -L4, 1 
(m) (Entity Class ID 1) 

. 
• • 

• . 
. 
• 

. 

. 
• 

4 .i.> ---iT--fit-IXI 
1 T'-771-114-fa I 
mi 1- I. - 1tLlt l- V —LA I 

(ni) (Entity Class ID I) 

Fig. 24 >T- .> `9 • 9 t 7>< > I- ®44h5 

-76-
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(Hex) 
+.00 
+0~ 
+02 
+0~ 
+08 
+09 
+0A 
+08 
+0C 
+~ 
+~2 

+12+mo 

+12+too+no 

(Hex) 

1 
1 

2 
4 
1 
1 
1 

2 
4 

1 
mo 

(no) 
4 
1 

ml 

(m) 

4 
I 

ml 
(n,) 

~-F 

(Hex) 

FF 

E2 

00 

00 

Ol 

Marker Prefix 

APP2 

"FPXR" 
NULL 

Version 
-~>y->’y ¯ UX b 

T>FU--~    .’ 
T>~-4~-4+J-4.X1 

(Enti~ Glass ID O) 

~>~4T4~4X1 

(Enti~ Class ID 1) 

(Enti~ Class ID I) 

Fig. 24 3>Y->’Y ¯ UX 

-76- 
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E. 9—.A • 5=-37-t 2t . • _ •. 
• 1,- 2z Is 9 —.AOrP4op f,13tt-,:it hillEtatt.6c, PEG 

)z 0V-2(t 64kByte 73, Lti,ng*_694-26) I. 9--G. a21 a4~ 

f• "---A • iL3Y,111 o tt -_;(0.t 5 71MV40 • -74'7 -t 

HLItA f• 9 A • *.72-7  4404 < b4.) h 4L—tig”- 7 Vpile) I. 9
.. . 

A .• J" 4.' - i -t :, 1•0".t"- q11;1,-FOLV 9 • .„1

, 

• 9.A Index intoContents Lists' 

-- ;vsY • 9 iZ 1--t I- 9 DIIIA. (0 )1 ) 

FlashPix 1- 9 -.A3, „01-- :y 1- Offset into the full FlashPix stream 

FlashPix 1- 9 -A r,:-61/N-C.A is 9 --1 • •-t .— opa 1' '( Fhn-da ,6fiCi-20)7J-- 7 -t 

.x I- 9 . ../A•• -'-3 7 Stream Data -

FlashPix . (7)Mf4ODPA4,:trPJK—.37 LTc-1,-Eatt,6vmay,--- 1- 9 —.A0 .1- oA 

1- 9 —.L>. • 7'— r* :/ 1- length "CsTr;tet,6. 

}, 9 • :7-=-3 7-t 2( :/ tsorYi2--314 Fig. 25 4Lircto 

7 1:1, 21- 7 -tv 1-
(Hex) 

+00 
+01 

+02 
+04 
+08 

+09 
+OA 
+OB 
+0C 
+11 

1-te( 
(Hex) 

j -

(Hex) 
tn* 

1 FF Marker Prefix 
1 E2 APP2 
2 7 4 —11, 1:0)A 
4 "FPXR" 
1 00 NULL 

1 00 Version 
1 02 Z 1-9 —lx • -r -
2 N D > -- .%`Y 9 1- ,\0)-f >T - v 
4 (Offset) FlashPix Z 1- 9 -1.1"0) Offset 

zig (f-A) t, IJ — 1A5-- — 

Fig. 25 Z Is —1.1. • t >1-0)4Nd 

—77 —
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Index Lnto Contents IXsts        ., 

0tTset Lnto the ful/ FlashPix st~eam 

~;~ b ~) ---~ ¯ ~°--~"~ d5 >" b dr)length 

7 F PX;,J-7-tz ,y b 

(Hex) 

+00 

+01 

+02 

+04 

+08 

+09 

+OA 

+OB 

+OC 

+11 

(Hex) 

1 
1 
2 
4 

1 
1 
1 
2 
4 

~- t: ,~ 
(Hex) 

FF Marker Prefix 

E2 APP2 

"FPXR" 

00 NULL 

00 Version 

02 X b ’) -/~ ¯ ~-~ 

(Offset) FlashPix X b U -~ Offset 
x b u - Y-Y 

Fig. 25 .7, b ’) --N ¯ -Iz ~,,-( ~, F(D~ 
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F. 1-fieg-t I' (Reserved for future use by the FlasliPhr format) • 

:.-10-7—t --t* a4V>V1101--cbbiLliki*tvC106. 01.1 Fig. 26 iz--77,--to 

7 1:1. 71-7-tv 
(Hex) 

+00 

+01 

+02 

+04 

+08 
+09 

+0A 
+0B 

/c-( 1-0A 
(Hex) 

—F 
(Hex) 

SD* 

1 FF Marker Prefix 

1 E2 APP2 

2 "2 4 -11, KC/At 
4 "FPXR" 

1 00 NULL 

1 00 Version 
1 03 FlashPix ftil.".:-TV9 

• • . 
• 

. 
• 

Fig. 26 FlashPix -5't7. i 1-044d 

-78-
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(Reserved for future use by the Flash_Pix format). 

I-~:~®~®~~~~,~o ~J~ Fig. 26 ~-~#o 

7 F I,, ,7, :;,J"2 -~ ,~ l- 
(Hex) 
+00 
.~01 
+02 
+04 
+08 
+og 

+OA 
+OB 

(Hex) 
I 
I 
2 
4 
I 
I 
I 

(Hex) 

FF Marker Prefix 

E2 APP2 

"FPXR" 

00 NULL 

00 Version 

03 FlashPix ~ 

-’/8- 
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2.8. 52-- 03ER 

2.8.1.EMEfift0# Xlzr9ItZRZ 

TINffift 7 A- y F4 JPEG 1.--Clo 6 a. JPEG 8)(8 NA y it: 65, 

**Ora A t VIMCU 0'4M AU 16 013XIMA, A 4 YCbCr4:2:2 iLIVI 8 DINC,YCbCr4:2:0 

OCi'lr-i 16 OMItNA) LffiMI LI, No I-‘731  1---<-CORift7=- 0 .9-4 73 60$q 

51103.6F iLlin 6 to/ No 

—t, FlashPix 4MCU 9 }, • -7—)3 A-4-6S-8-, 

Nit [KU 4MCU (64 W*) OllitC't. itil,Pft. 6 tt ria$1113NffitliN). 

*mmr-c9tAviffift-9-4 ALAttu-c-Efa-t-f xcm--4--6tc.-.61)07!-519TA 
--)10-C1;,(TOct 5 iz3gt-l- 6. 

A. -54 37 —floNt-9--f XEOVIR 

Exif r--11, 'Me) 6tLtffiftiligis A • VC triZ04,11;t; 

LTC 00 -6. , 

'fit. A 

-FM-C- 1. f‘t)Jilt.t. 41-tIllt. tn, No 

Lt,eloc, 

(Aft(Mil301- #AZi 

witorammts (PixeIXDimension), SOF -7—ttNiii, LT JPEG FEW?' - Or) 

3 -073to)6. L.: 5'  '6, A Mlifig Off-EtaPIVA-C$b) 6. 

ffittuAllit1;,-FOt 4:-VIC:/ -7'4 5. .2/" --4-6faiLovv-c-lt4it U710/ No

• EV) igh l  16 010zTti:I,N JPEG 7o 126t)VAti 

▪ mftoopy 64 VittcM. — • —. 1] ltablz .64 offItzlz#1•T 

ZVI6Vati 

-79-
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~ ©$~ ~ ~ ~ }~ MCU e){~ (¢~ 16 ©{~i~, ~ ~ }~ YCbCr4:2:20~ ~a }~c 8 ©{~, YCbCr4:2:0 

--9~, FlashPix :-.o)~fl~k 

i~o)$~}~ 4MCU (64 ~) 

-79- 
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45-1-An\* -€1. -g6bi:A-IiiiguifOLIMI- 6141101120M*Fig. 27iL- Tr;t0 SOF 

MAU, / -! 4 :/ 0)ffitteiViEfat6*12r73to6ttebil,t7 -Cql) 

6. 

640)ffir( 

1.-T- >Y? 

X=160)ffifik ? 

Yes 

Yes 

Yes 

A Y
PixelXDimension = X 

SOF.X = X 

160)1gt(In: 
ck•-51",:i\52'-i >9* 

X=646)1gre4 ? 

• 640)(INIAlztp, 
ct 5 lz.g5-*-f >9' 

xpad = g5= >91g 

Yes 

PixelXDimension = X 
SOF.X = X 

Xpad < 16 

No 

C 
PixeIXDimension = X 

SOF.X= X+ Xpad

JPEGENZIE X: ZVILTAZOGI • 
SOF.X : SOF IZ.".6 
PixelXDimension : 9 9•IZS3Ath( l_WIMPA 

Fig. 27 AL OT-- Go)gappt 

Fig. 2714:10 A. B. C Diff,6•01 Table 18 

T6ble 18 0-,A-0.044RLig-i4 
On_130141i • •in:thAtilliTO Y SOF .t.A4V ,IN F— /\T 'f .$).YOTYi 

A 640 640 640 640 • Q 
B 634 634 634 640 6 (< 1MCU) 
C 620 620 640 640 20 (> 1MCU) 

-80-
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Yes 

64~17_~7~ . 
J: 5 I~-~-f >~" 

X.= = ~ ~-7-f >~’~ 

PixelXDimension = XI PixelXDimension = X’I 
SOF.X= X      I- SOF.X= X+X~ I 

x: 
SOF.X : S0F I~_~ 
PixelXDimension ¯ ~ 

A 640 
B 634 634 
C 620 620 

640 640 640 ’ ..:. 0 . 
634 
640 

640 6 (< 1MCU) 
640 20 (> 1MCU) i 

ADOBE - Exhibit 1008, page 261



CEEleo-A- izgotwilz] 

• (PixelYDimehsion), 'SOF -7—J3frigt ''.- - 4- -t'JPEG EV-72-
37(7) 3 --phi .k 60; Z.'. 5 t- s- VANftrA orgaoslato -c,11,60

:/* -4-6fffiz-_--)vv-cPtfflt t.o/ 

• gitiOri e 16 OffileZTts0L IZJPEG o') ild)W.1.8,, • 

— 1-7 --)3 )vi-6MLU/ 4 :/ PITW-C17)6. 5 

td)tc-AN1Viii z--1141-1-6141107,26t&Fig. 284:77,-1 -0 rrii:SOF *WA 3"l n L41 

X=160)(gt( ? 

Yes B,C 

166DVAI:tt.60k 5 
>• 

PixelYDimension = Y 
SOF.Y= Y 

JPEGENVIM 

Fig. 281+10 A. B. C 

Table 

:kOJECI40)ffic 
SOF.Y : 
PixelYDimension Ylz:SiaAMITAtt( 

Fig. 28 TIiftT:- anat*im 

Table 19 at zrajoymaL Y5-- - onanoi (YCbCr4:2:2 Øigt) 

Etiftr-% %AP:Mat Y SOF tns Erliai-- g-7- 4 >Y45-t 
A 480 480 480 480 0 
B 474 474 474 480 6 (< 1MCU) 
C 460 460 460 464 4 (< 1MCU) 

-81-
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Yes 

No 

PixelYDimension = Y I 

I SOF.Y = Y 

SOF.Y 
PixelYDimension 

Table 19F-~-o 

Table 19 

A 480 480 480 480 0 

B 474 474 474 480 6 (< 1MCU) 
C 460 460 460 464 4 (< 1MCU) 

-8I- 
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B. 9 - i-titoXtt -9-4 XNt.VIN 

Exif 9 (q4iLCEIJJ 7 1- 17 =7) PIFig. -291:77,14-111R-eNitt tf, 

SOF LOOSNLA- U-c, A -Wittig • A 7 (7),Itc:.,11t-D --cffi 

ttOV1, }' 9 ViffitIrf t --J-6.„ SOF O' hi* iffitt rig • P*optri

ffi4 LI/ 1 AViOSOB. • 6 1- 9 :/51•1 •-etb6c, 

S0F.X,S0F.YI.:Vt•DT 
JPEGIFORM12 

ixelX/YDimension 
= SOF.X,SOF.Y ? 

Yes 
PixelVYDimension 

T >9.

Fig. 29 p-ift5z-04tie 

14N 7 1`'J=7 AS A. 3? #b₹ Nifitffi „„v 734).6. SOF 1z-112% 
WC], NZ71(*NAIRffiAt6WENts 4:/ *7?- 37 ffiA7r; 4-L6 ffi k 6 tz: tbatffi:05-C-11) 

6. 

—82-

ADOBE - Exhibit 1008, page 263 

SOF.X,SOF.YIZ~ 
JPEC_,f~:~ 

No " 

’ 

.          [ PixelX/YDimension 

Yes T 
"~ l- ~J -~ > ~2" 

L 

Fig. 29 
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2.8.2M-IA*4 )1/1:1;11-WAr-Z 

A. -01 

"t-lx-*411'HEat6t 1 UtonN blUs Exif 37- 1VL 

Op Exif 77-( ) , 0) Exif 77 /1, f i1V11-6 4INEP12.5.5 

NOLL. 

B. 9 

-9--A -{i1, 73gEtattit_ 7 il, LIEfa et.t.tto7 7 /1, 0AIL-01/\ -CtffiftWet, t"-C;. 6 

ot 5 )32k ". - tiAt'Z'oDWI, p24 .."- 7)6 PC - (0ffiltILX77-;, .ti) 61/Nit PC l7 I-

(t "- )il 7 I- , YO-41Y 1- T, e) `z1-.1a EDO 

1 - .1\ 411/t.t Lal-{t774) 1•/Wtt6 — VEZL -C, 

1-6 b)60U-9-1-N -01, 7 1-A7r: sz_-.t, 5 E05csig-; ..3Lt S o

2.8.3.7 7 4 )1411:13A-4- ,,t 

A. ---41111 

7 7 /14EttY- - (7)3C47-45attgt PILL, 7 7 -f)14i:.it A8CIIA-tiC-4-- {5114T-4-6 (H* p77 

/1, ) 4P145tfil l.-4W). 3Z, 77 )14 lt#1-.3K+ ,-I121,": 8 3C 1>k] 

PiEtitt'- 3177 iv-C11".JPG", 4-MiciW-57 774)1751-1".TIF" 

2.8.4.R4 9.1:1141-WRZ 

A. 

Exif 9 9 7 :/X4YrtYt. 7:/JM-CIERt1.7"; Exif_77 4)14-#, 

i:-4t- 6 s: E5t.-4-60 
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2.8.3.27 

83 
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3. Exif 7 7 )1AZ 

31. Exif zar. 7 7 4 )1/*RtGAR 

*t -Nts -31i'`P 7 7 ii-otatat-mstu, 
• 771- I-R- V3>OZa 

• gP5-- - izrATZRZ 

• 77 1l. 1ZiAtWitZ 

3.2. 7A- -7v W.- 3> 

*fit4-clit --4-6 71- 3 4Byte -cia3t1-6 (3.6.3* S). 7 Fi, oViNt7), 6 

Al, A2. Bi, B2 L L. Al, A2 -N,t4/‘'—'.;3:/±.{11-, Bi, B2 V$14/ *---)3 

L1-60 Exif 3 : MM.--J-6*-f='',a, i;k-F011$-c3VA-1-6.3 

• 41ttiYtt*aYltOiE L < rare b-DiwkizAbn L lta Lbt 

-c••• toilitfitt -V3 >T13 (B1: B2) 

XliAt-ci7 L Mai'Mtg.z: t wAgtifY 

glitTR- v3±(31,, 

WtiAlas .',07 /i, 4t`T 6 L- ffiwt 

3.3. fiEJ Zrx 
**4 -M, 0,-Foct z_TA \ 60

• ""T; Itt,t,-t it Nt Us""Z It NULL (oo.H) --044) p.msrttu-c- i,\60 

• kl%i-,:".H"btf7tha ti-coZtafilt 16 iglatri*V -COZ0 

• . -ayfth441:1EttiAlkothilsit 10 atemsg LTOZ o 
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3.4. iitP5'- lz.:r91 -Witi".

3.4.1:4t>.7°I) 

1 -:/7° 9 ,:/ IPJ, 113clts 8.000kHz, 11.025kHz, 22.050kHz, 44.100kHz \ftU , L1-6. tzte. Ls 

LAW PCM l ITU-T G.711 inP#6 \ 0 -"C's 8.000kHz 

3.4.2. E ‘Y 

t'sY Is 8bit, 16bit otottiA, L -4-  ittn., µ LAW PCM I ITU-T G.711 6,. if,S U-Cto a)-c,, 

8bit IMA-ADPCM l IMA (InteraCtive- Multimedia Association) OMM:it ,  4bit 7-i• 

3.4.3. 

(2ch) 01/\ -ftt7)4 L1- 60 

3.4.4. fIg -A 

111 Als10.-F0 3 Atii.t .t -6,„ 

• 0,EfaffP-7--  : PCM 

• : µ-Law PCM (ITU-T'G.711" L$IC 

• EISIP5-' — : IMA-ADPCMv"i

—85-
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+)-~’~"~) ~*~t~t, 8.000kHz, ll.025kHz, 22.050kHz, 44.100kHz ¢)~-~7~-~o 

LAW PCM ~t ITU.T G.711 ~,~b~©’~, 8.000kHz ©~J-~o ° 

3.4.3. ~- -t, ,~’- )b~ 
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3.5. VPT - 0 r a*ms. 
Exif t'— -( 41-7 7 -fiv'etn6 (RIFF WAVE Form Audio File if 

Avi j A*L L "C. 9 , Ltti: DSC OVENAltrtslibirEtrO ck 5 Litt 0 -C11)60 Exif 

Mt, WAVE Form Audio File — ff.44T b) 9 , Windowsn 'TtX07 -t -9-* 9 4z4 z. 

M AZ' o 

DSC 77°9 3 •%-.C'!O 11,611-XtrAio). 5 tD, Hlkopitkitr INFO :9 Hz"- Exif [I140 

fIJAVAit Exif 111401--r 6r-ridat6. Exif W40)1--r it, 1 --t 

t&ri 6 ct 5 i:1419e1-6. Exif IIIA.01--Y.:/ 0),-'— i-Etat&it INFO 9 1- i:O(O - CV 

6. 

3.5.1.WAVE Form Audio File oya*tma 

WAVE Form Audio File ifAit, RIFF (Resource Interchange File Format) IIINItt 6 •171- . - 77 

itAiSi_A*L U-006. 

RIFF 7 Mt, Lrildi-L6g*-7-,-37iE2 7 ,a9A0-c06. 

(1) 1--Jr.s, 

1 - -1, . .ICZT-F-4O4X5C fr1J1O6L EA 1] Oct 5 fAXIXL L/CZOt i16. 

1-6 Fig. 300.t 

typedef struct{ 

unsigned long cklD; // 4 C*3 

unsigned long 

unsigned char 

ckSize; 

ckData[ckSize]; 

// 

// 

>/i <ckData> 

} CK; --- [An 

7 lz1. 71-7-tv 
(Hex) 

+00 

+04 
+08 

cklD (4Byte) 

ckSize (4Byte) 

ckData[ckSize] 

Fig. 30 i 70)4x3r, 

-86-
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Exff~)~774)~l~:, WindowsTMC)~--ff’°4 ~:~ 74)P~tO~ [RIFF WAVE Form Audio File ~ 

WAVE Form Audio File 

3.5.1. WAVE Form Audio File 

WAVE Form Audio File ~$~$, RIFF (Resource Interchange File Format) 

typedef struct{ 

unsigned long cklD; 

unsigned long ckSize; 

} CK; 

[$:~ 1] 

unsigned char ckData[ckSiz.e];: 

F L, ,7, ~ ~-tz ,~ I- 

(Hex) 

+00 

+04 

+08 

cklO (4Byte) 

ckSize (4Byte) 

ckData[ckSize] 
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[MBA] 

• cklD (chunkD : ID, 4 1) PI 1 h16 4 MO ASCII AtV -Aktf-c, MgatAL-

Elc, 4 flE*40i il iEi -E119 Igt)60 593C ist3C L 0111i-L)41,6 VIT 

AN° 4 (*it) 6pkys: ras11-4-6tat)= — F--C4)60, 

;/ y7 F1 =obi, *001 --y:,  ID 14-01-1- 7P *1-6 

• ckSize (chunk Size:1- -9-4 X) Vis ckData[ckSize] (chunk Data:1- -Y ) 

X (' -( lik) 'X132 LOAitfaiLlt ckID, ckSize ckData 

cAlkiLftlo-C106/ F/Y I-att WAN. 1-11ER VI) 7:v (LSB ffi5tfiX, 

MSB 733)alk) Tb60 RIFF 7 74/1.0*-&, tv:.{ 1,b16A6ocim -c 9 

:/-eAr-;-E tt,60 ✓tl (cklD) 

ckSize opfAEL,<V,g-itlf5t6f,:a)-tuft„ „000

• ckData[ckSize] (chunk Data:1-1, ) b -t 01. Ar (LS' jVC to ViA0)•7-?—

k 9, Elt1-4 t t 9 --f'-37-etf-Nbt.00. ckData 

AMU, RIFF 77-(ILo M111 b:9— F (16 Is) WITIAWN-D-tel, -co6. 

oD1-4 ffi-a-Oc/-f F 0)*-g.at, P', <4 F 73 1 o•ckData 010111-M 

• ckSize (chunk Size:1-- -r `t-( X) 1, 0,-Amt-gti-1,tvoc, 

• ckData[ckSize] (chunk Data:1--r a10-7;:6, <-f 

• 73q1JA6. NM, ckData -gctsc:-:LNI=M60 

L, 1

ol --1-:/ iLrli6tt-c-o6 0 *Ito (RIFF ILIST 1 - -3r 

—Ri:+11014:11--4--6L 

75 Tjciit-eb, 6. toD -c-o1--1,  &Data 13 3i,1) :-( '4" 9 NA -Dit:ItiliN31-60 

—87-
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"l 

¯ ckSize (chunk Size:~-~,:/~+)-4:z°) ~:, ckData[ckSize] (chunk Data:ff’~-:/~.ff’°--~) ¢)+)" 

4:z° (~<4 b~) ~32 ~’y b~@~b.~’~b~o ~¢)~{~=~lckID, ckSize ~$1, ckData 

¯ ckData[ckSiz~] (chunk Data:¢~Y~’--@) ~l, !~YP~a~t~b~~’--~ 

~ll, RIFF 774]~~a9--F (16 Vy b) ~~~~’~o ~+--~ 

L, ckSize (chunk Size:~ ~ @4 ~’) ~l, ~ ~z~ y y~<4 b ~1~-~$~ % 

ckData[ckSize] (chunk Data:ff~ 

-87- 

ADOBE - Exhibit 1008, page 268



(2) RIFF 7 -.IN 

(RIFF 7 Pi, "RIFF" L-0 5 1st ID (ckID) i-J-LJtiz-", RIFF 0 

it7 -01/3 (RIFF 774/0)tki*L -006. 

(RIFF 0 ckData formType .(72J-- A37 47°) 3tfiA 4 

3Z = — FL, -U1,4z:e< - 40 -9-,'1--r:/ 731A-D-t-060 

RIFF 1 .-Y,',UR_EqoPM(01-- -1-.',- C;b, 19`, RIFF 7A-- 1).iLli!OWC4 #)6#4:-•, 1 --)t.b4A 

it0 -"C .1"-I':/ ;•1 RIFF 1.-'r 

771--.1-44711- 111:— rOtl) , eOct tot -1)-,' .1 --r:/ 

"&th:C061t.), 72i--A-17 °PiRtal..t.ttl,Ut.6?V, No t 

721--A 37 71'1)0C -C''Atati-L6. 

171, ID (cklD) tRfaLictitttUtt tto. •-•C ffiicV .).1- -4r ID a, aiz tot 

771-- A37 47 °—C4451111 - 6M11101--1- itc,14Z07-1N5-f7 °-C;i5Vijti-L61-r:/ ID its 

tt6. 

RIFF 1-- Fig. 310.t 5 4:At 

7 Izl.t7tv 
(Hex) 

+00 

+01 

+02 

+03 

+04 

+08 

+OC 

to* 
(HeX) 

52 

"RIFF" 
(cklD) 

. . • 

49 

46 

46-

ckSize 
(4Byte). . 

formType 
(4Byte) 

ii- 7 -1, :i9 1 

+)-7 -1•7>9 2 

• 

Fig. 31 RIFF • -1,  i 7 CAM 

RIFF -1•, ›7O 
ckData [ckSize] 
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[RIFF ff-~-:/~J © ckData (~-~":2~°--f’) t:~, formType (7~r--A~’4:Y) kJ:~6~© 4 

" : (Hex) 
., +00 

+01 

’+02 
’" "’ ¯+03 

¯ .. +04 

+08 

+OC 

49 

46 

"RIFF" 

(cklO) 

~:kSize 
(4Byte). , 

formType 
(4Byte) 

+) ~’~- ~, > ~ 1 

~-~, >~2 2 

: 

: 

: 

RIFF -7--9 
ckData [ckSize] 

Fig. 31 RIFF -7--t, > ~)(:D~J:~ 
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itAIY3t, A- - 1,  7° Table' 20i,:*if 6. il fege7).0)7 1 - 1),3-f 7°71,N)-0, 

"C-PIE 16. 

Table 20 ftAttijtp, 7 2j- 4 7 

PAL ill, v 1-77 411,3,A 
RDIB RIFF DIB • (Device Independent Bitmap) Iflt 
RMID RIFF MIDI JES-it 
RMMP RIFF 711, ,(5---*4 713.— E.-7 7 4 11,iflt 
WAVE WAVE Form Audio File jf

-89 - 
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PAL 
RDIB 
RMID 
RMMP 

WAVE 

Table 20 ~l~¢-Y ~’- -.Z~)2 4 ~’. 

RIFF DIB’ (Device Independent Bitmap) 

RIFF MIDI 

RIFF &7)b~- .’( ~ 4 7~ - I~- 2 7 

WAVE Form Audio File 

8.9 
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(3) WAVE Form Audio File JFA 

(WAVE 7 A- --Lxj VI RIFF 7A----Lao) 1 -0-"Ctl) h , .;5)1, 4E tti-z-_ -9- .s./1 111L'jtz-_ti)D774 

iV  6. 7;1• —.1-N 374 7.713C it 'WAVE' C'k 6. 

WAVE Form Audio File otrrswT b ".WAV""C'k 7

WAVE Form Audio File JM0•72-14I. Fig. 

Fig. 327)1 b11:: ,:t 4:, 1RIFF _1 Ott (ckData [ckSize]) formType 

("WAVE"), fmt-ck (format chunk : 7 2i- fact-ck (fact chunk : 7 7 

data-ck (data chunk : 7)164-D-C1,16o fint-ck. data-ck 4lk%A01- -Y 

6 ffi fact-ck Pi WAVE 7 •.---/-0)7 7° (format type, lib* O X4) 1 . 

t/C, k%At.MI TL TOt.Oafrhqb 6. 

zlotiL,1-70,./3 Via>11-a1141 414A-1--6 Lffi-c4 6°

32—C 1-7 a --c11, 60

7 IzI, A-7-tv 
(Hex) 

+00 
+01 

+02 

+03 
+04 

+08 

+09 
+0A 

+0B 

+0C 

— 
(Hex) 

52 
49 "RIFF" 
46 (cklD) 

46 
ckSize 

(4Byte) 
57 

41 WAVE" 
56 (formType) 

45 

fmt-ck 

fact-ck 

data-ck 

SD* 

"fort" 

ckSize (4Byte) 

ckData[ckSize] 

"fact" 

ckSize (4Byte) 

ckData [ckSize] 

"data" 
ckSize (4Byte) 
ckData [ckSize] 

Fig. 32 WAVE Form Audio File 1f.SAO)F- — itt 

RIFF 

ckData 
[ckSize] 

-90-
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(3) WAVE Form Audio File ~:~ 

rWAVE 7~---X~j ~ RIFF 7~--~ 1 o’~ ~ ( ~ ~$/~.~z~P ~ F~5 

WA~ Form Auto File ~[~ ".WAV"~ ~o 

WA~ Form Auto File ~’-- ~ ~ ~F~. 32~ ~z~o 

Fig. 32~ b~t$~ ~ ~, [RIFF ~ ~ J ~ ~’--~ (c~ata [ckSize]) ~l--~form~e 

("WA~"), fmt-ck (format chunk: ~--vy b~),fact-ck (fact chunk: 

~), data-ck (data chunk :. ~’--~ ~ ~) ~b~~o ~t-ck k data-ck ~l~,~ 

~, fact-ck ~WA~ 7~--~7~--~ b~4~ (format t~e, ~=--~’4 ~~) 

t-" L, 2, ~ -Y -b ,~ b ~- I-" 

(Hex) (Hex) 
+00 52 
+01 49 
+02 46 
+03 46 
+04 

+08 
+09 
+0A 
+0B 
+0C 

57 

41 

56 

45 

ckSize 
(4Byte) 

~NAVE" 
(formType) 

fmt-ck 

fact-ck 

data-ck 

/ IckSize (4Byte) 
~ 

" S 
ckData[ckSize] 

"fact" 

/ ckSize (4Byte) 

/ ckData [ckSize] 

ckSize (4Byte) 

ckData [ckSize] 

Fig. 32 WAVE Form Audio File 

RIFF 

ckData 
[ckSize] 
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(fmt-ckl 

fmt-ck (format chunk:7 7 Is 1"-N" ) it, 1k Y10 data-ck (data chunk:-"7"- -1 --r 

'I C1 \ lifPr'--3t Oplf .tVitt a 7A- 6. fmt-ck ckID (chunk ID:T-1' 

ID) Us "fmt" --06. 

"fmt "15 3 3C-474N)-e, 3RIC: 01( (20.H) 73V--D-C-1/N6c. 

fmt-ck PI:OWCII) 9 , i0-42 data-ck DiMZ-1.Efa L is tttlidt, C W, 

fmt-ck Ot43.L. 1/C06 ckSize ckData[ckSize] - 0)?4  ≥ u-c--8-A.,--clo 73-i s

ckData DP1/41'741'171- 1- .37 -f 7° (Iih* , 7'.0X4) V-1k4-476. ckData ;5, [4 2] 

"C;Xtl,61541.121KL, [4 3] "CV \ 6. 

struct{ 

unsigned int wFormatTag; //7 — 7 -f 

unsigned int nChannels; /I •t•,

unsigned long nSamplesPerSec; // >V. • I,

unsignrd long nAvgBytesPerSec; // *itiic I-tab 

unsigned int nBlockAlign; II 70 

unsigned int wBitsPerSample; // 14/#>711, 

unsigned int cbSize; AMA]/ i-f t4ik 

}WAVEFORMATEX; - - - [A 2] 

unsigned char extByte[obSize]; . // iS.M1R-f - 

-91-
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[fmt-ckl 

fmt-ck (format chunk: :7 ~- -- ~"y bff’~" :z~,) ~, ~:~ data-ck (data chunk:ff"--~’ff-~:/~’) V-~" 

~’~ ~:-- ~’ ¢)~~ 7 ~r--.-~ ~, .b’~:~’/~-~ ~ ~o fmt-ck © ckID (chunk ID:~" 

:z~ ID) I~, "fmt"’~b~o 

struct{ 

unsigned int 

unsigned int 

unsigned long 

unsignrd long 

unsigned int 

uns=gned int 

unsigned int 

} WAVEFORMATEX; 

unsigned char extByte[~bSize];. 

wFormatTag; 

nChannels; 

nSamplesPerSec; 

nAygBytesPerSec; 

nBIockAlign; 

wBitsPerSample; 

cbSize 

-91 - 
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7 A- ' MOZr ://s'Ofttl*Table 21kiEto

Table 21 77t 0)$)4i1)4 >I - 

' — X.ig igl311 
wFormatTag WAVE 7 7t — Lx07 71- —7 sy l- 47 (iiIEP3 —F4 >Y0)JfA) T3--1-4 -S-lit I., 

16 E. v I- Mtco ftAft'94-i: 7 A- — 7 v I- 4 7Of1M UT I:7Tt 0 
PCM ( / VI, D -  r -f -.;.2- 1,- % 3 >) RSA: : 0001:H . ' ' 

µ-Law Ifit (ITU-T G.711) : 0007.H 
IMA-ADPCM (DVI-ADPCM) if.SA : 0011.H . ' 

nChannels -t.,*)l, t& 7T3--O4-S-11t1., 16 Ev 1-Mfre66 0 / -51I4I 1, 5-- I, Alt 2 Lt: 
6,, V , 

nSamplesPerSec +1-.>7 11>Y1. — Is .(0t.:: 9 0 1)->7')I44) •,-T1-* -S-lit I, .32 Ev I-M18z-C6 
6 0 r 't, U ,ItC.OAr-CAtt ttL 0 
PCM jfitotis Zr. 0) X i/COttiA0ffill 8.0kHz, 11.025kHz, 22.05kHz, ,44.1kHz 
T6L 0 

nAvgBytesPerSec —0 1. 2 ofIgg 4 l- t(A --M -Iillit L 32 E v l- MA --C 6 I) .data-ck It: 6 5: —
It Z.:01-fiTfiAt tt6 0 V ... 

PCM Jfitookis, nAvgBytesPerSec li. PATO-AI:4 L < 4: Z . 

nChannels.*wBitsPerSample / 8 . . _ 
nBlockAlign data-ck MOT--  0 (1C4I-Vii-0) 10 v 0A-Wtit3- 7T31-W-1' ft L., 16 E'v 

1-MtrE6 6 0 Pbtif.SA. OrAt;. nBlockAlign IttI,TO-AI:4U < 4): 6 0 1
. . , . 

nChannels * wBitsPerSample / 8 
wBitsPerSample • r 17 .U, -13301)- >7°)I-Wt 19® E. v I-181 7TI-W4Ilit I..;-16 Ev, I-Mt -e66. 

PCM IRA0iat . Z. 0ffill8 54.I 16 T660 
anii - > r5--- - 6r)±1112e s. - Z:Offib(tOTV;;;L45 td:L fl lo' -izt6 0

cbSize WAVEFORMATEX4RIAG)1 IZilblit tt. r,-..iftba® 7 7t —7 v I. MC extByte[cbSizei 
0 1)-47 (1C-f I1() 7ji-o-nsiftt, 16 Ev I-Mtlice60., -,10.103A1t, 4g .Ppm, 
IfAlz. I,I-ciatathizzAtivtio3-4-ztz6bIzikfl1-4- ,-. iablitniqb(Tkoias:
(I, ;7J/A it'aL -4- 0 
PCM KA04-e. Z. 0 X i/UITR -C6 (cbSize 07 4 -1L r o gt um- to 
wbctiz 0)0 

extByte[cbSize] WAVEFORMATEX tNIZI*Olkl:f-stint *It:It:107* —7 v PhANA-4-1c-i I% 
P.1—e- 6,„ 
zIOYINGOSP*Its 7* —7 w l- 4 71:41k41- 6 0 cbSize 00.iP0'00412; Its
074 —11, 1:1t4A Uti:O0 
PCM if.SA0fatIts cbSize O7 4 -11, F F . extByte[cbSize]0) 7 4 -1L izo) 
ttTNT6Z. 

- 92-
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wFormatTag 

nChannels 

nSamplesPerSec 

nAvgBytesPersec 

nBIockAlign 

wBitsPerSample 

cbSize 

extByte[cbSize] 

PCM (/~)P~- F~ P-~a ~) ~:" 0001:H . 

~-Law ~ (ITU-T G.711) : 0007.H 
IMA-ADPCM (DVI-ADPCM) ~j~ :.0011.H. 

~o 

PCM ~~, ~ ~ ~ >/~~1~ 8.0kHz, 11.025kHz, 22.05kHz, ,44.1 kHz 

PCM ff~~, nAvgB~esperSec 1~, ~IE~ ~ < 

nChannels.* wBitsPerSample / 8 
data-ck I-X](T)-~-- ~’0) (/~d’ I-~(~0)) ~’o ,y~2ff~-~f-~’ff~T~l.., 16 

h.~-~il~$o PCM~0~. nBIockAlign I;~.~L-F©~IT_-~ L, < 
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fmt-ck OiNiS 12177,1 -6 Fig. 33O ct 9 iLX 

7 IzI, A- 7 -tv 
(Hex) 

+00 
+01 
+02 
+03 
+04 

+08 

+0A 

+0C 

+10 

+14 

+16 

+18 

+1A 

3— 

(Hex) 

66 

6D "fmt" 
74 (cklD) 

20 
ckSize 
(4Byte) 

wformatTag 
(2Byte) 

nChannels 
(2Byte) 

nSamplesPerSec 
. (4Byte) . 

nAvgBytesPerSec 
(4Byte) 

nBlockAlign 
(2Byte) 

wBitsPerSample 
(2Byte) 
cbsize 

(2Byte) 

. extByte[cbSize] 

WAVEFORMATEX 
(18Byte) 

Fig. 33 fmt-ck 0)4Ria 

A/Al I- Pi 

. fmt-ck 
ckData[cksize] 
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7 I¢l.,XgT~,v I- 

(Hex) 

+00 

+01 

+02 

+03 

+04 

+08 

+0A 

+0C 

+10 

+14 

+16 

+18 

+IA 

=-F 

(Hex) 

6.6 

6D 

74 

20. 

"fmt" 

(cklD) 

ckSize 
(4Byte) 

wformatTag 
(2Byte) 

nChannels 
(2Byte) 

nSamplesPerSec 

¯ (4Byte). 

nAvgBytesPerSec 
(4Byte) 

nBIockAlign 
(2Byte) 

wBitsPerSample 
(2Byte) 

cbsize 
(2Byte) 

extByte[cbSize] 

WAVEFORMATEX 
~j~ (18Byte) 

Fig. 33 fmt-ck 

fmt-ck © 
ckData[cksize] 
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[fact-ck] 

fact-ck (fact chunk:77 T-1--Y:/ ) a, WAVE 774 il,opkygiz-A 7 7 )1. o)1

6 it 1c1) fact-ck cklD (chunk ID:1-Y ID) a, 3C-t---111 9 "fact" "C' 6o 

fact-ck a, 44A0 WAVE 7 7 ,  fil,-"CWL et,6' IITAVM,03--j-- it 66 iL, gstc-c-0 
ffi , oryZelia) \ . 

fact-ck 4, 1AZ 60a, [4 4] "eta 41,6 'Ill4Fretl) 6o 

unsigned long dwSampleLength; // >711,A - - - [it 4] 

Table 22 fact-ck 0))( 

i ( ig • 1#1311 

dwSampleLength 
gPT-'— opit >7)01i (it :- ')t,k) A-4-4- liitl, 32 h:
fmt-ck OPP® nSamplePerSec CYtAMOilaral)7ft L,. T- 
MT' Z (e3,04111). . . 

1, gtirCZ0 
AVi.PfireAt* 

T.MIta 6'W'rlit4 dwSampleLength fact-ck- ,g2 ckSize (chunk Size:1-Y 

4 opigU '00000004.H' L L-C 1 L `ffi '44-3k ;1' irt "C. ckSize oplaffit) 6 Wtgitttl) 

6 (-t L a'00000004.H' 9 7`6)0 _7° r3 tro,N 7 -;L' 

3  1- 0Zgr---At3 L. -t0iL65V---cs- CkSiZe- 0iffaE L < T-g7-2k1f5t6 ZsWffi tl) 6. 

fact-ck El7.5-:1- 6 2Fig. 340 ct 5 6. .ckSize fAas '00000004.H' "C" k 6 (Write 

opfg-tst 5). 

7 r 'y 

(Hex) 

+00 

+01 

+02 

+03 

+04 

+05 

+06 

+07 

+08 

data-cid 

D —

(Hex) 

66 

"fact" 
(cklD) 

61 

63 

74 

04 

00 00000004.H 
00 (ckSize) 

00 

dwSampleLength 
(4Byte) 

ckData[cksize] 

Fig. 34 fact-ck GAM 

data-ck (data chunk:-,'— 1-- -r V1-411-t -6t. tg501.-Y. "CI') 6. cklD (chunk 

— 94 — 
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[fact-ck] ¯ ~ 

fact-ck (fact chunk:77 ~ bff-~ :/~) t~, WAVE 774"/1~©~:-r~] LZ’, 774’/t~©’~:~ 

~$~_ab~:_)~ b~o fact-ck © ckID (chunk ID:ff’~ ~/~ ID) ~, ~ 9 "fact"~3~bZZo 

~t£ fact-ck ~:-~�~’~ ~ ©~, 

unsigned long 

[~ 4] ~,~~’~’~o 

dwSamplekength; II +)- > ~ )1,~ - - - 

Table 22 fact-ck ©Y, >/~- 

dwSampleLength fmt-ck ~ nSamplePerSe~ ~’~~~ ~. ~-~9~~ 

~~L~,x~’~t~}3: dwSampleLength 7~’0~2©.’~, ~act-ck-© ckSiz~ (chunk Size:ff’~r 

4’ ;~’) ©~2 ’00000004.H’ ~ L-~V~7)~, ~’,~i~2’~)~fi~i~: ckSize 

F L,X~7~z ,y h 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+05 

+06 

+07 

+08 

~-F 
(Hex) 

66 

61 

63 

74 

04 
00 

00 
00 

"fact" 
(cklg) 

00000004.H 

(ckSize) 

dwSampleLength ~. 

(4Byte) ckData[cksize] 

Fig. 34 fact-ck 

[data-ck] 

data-ck (data chunk: ~-’-- Y if- # :/# ) IS, ~-°-- ~’ ~ ~,~- ~ ~ ab ©’2 # :/# "~ 2b zz o cklD (chunk 
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ID) its c'-4-11 h "data"-Ck 6o 

data•ck or) ckData (chunk Data:1---t:/ - 5') 6 Ih*.7-.?—*171For)g-i-7 46e, %Ls y 

Vi“ }-ffiftttl ti,6:1L ,6,„ 

-tor)7A---7-Y 47P4z--"Ttsl -r —

fmt-ck 

data-ck 0J ckSize (chunk Size:1--Y.'"1---f X) Us tttcil`P,'- 37

data-ck 

7 Izt. 7 -bv 

(Hex) 
+00 

+01 

Fig. 35GOJ 5 •LiA t1,60

- SO* 
(Hex) 

64 

"data" 61 
+02 74 (ckID) 

+03 61 
+04 ckSize lifT45--- (pit 

(4Byte) • X 
+08 

ckData[ckSize] KibttLkfif 
*3-' 7 Ktitc 

Fig. 35 data-ck 0)4MiEt

—95-
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7 F 1.,2,~7-~,:~ I- ~- F 

(Hex) .(Hex) 

+00 64 

+01 61 

+02 74 

+03 61 

+04 

+O8 

ckSize 
(4Byte) 

ckData[ckSize] 

Fig. 35 data-ck 0)ifSj~ 
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3.5.2. PCM Audio Data ®E*Mia 

PCM VI, 9 _7 HE (A/D VA) 444'1 14-0f, Eigottei)04-  '-

ttgat„ttvrot coiNc, 

7'ffi PCM i/•—• ./ 3 if4u311.2",0Dg*ii!itFig. 3M"%ii-tc. 

7 ri., 7J-7-tv I.
(Hex) 

+00 

+01 

+02 

+03 

+04 

+08 

+09 

+0A 

+0B 

+0C 

+24 

-F 

(Hex) 
20* 

52 

"RIFF" 
(cklD) 

49 

46 

46 

ckSize 
(4Byte) 

57 

41 'WAVE" 
56 (formType).

45 

•fmt-ck 
(24Byte) 

data-ck 

PCM KAG) 7 7i- — 'y 

(#4 X1t24 icT HIM) 

PCM — 

Fig. 36 PCM jr;A®a**1,1 
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3.5.2. PCM Audio Data 

F I.,2,~-2J~,) I- -~- F 

(Hex) (Hex) 

+00 52 

+01 49 

+02 46 

+03 46 

+04 

+08 

+09 

+0A 

+0B 

+0C 

+24 

57 

41 

56 

45 

"RIFF" 
(cklO) 

ckSize 
(4Byte) 

’~NAVE" 
(formType) 

frnt-ck 
(24Byte) 

data-ck 

PCM J}~2 2J- --7 ,y 

Fig. 36 PCM ~;0)-~t-2~j~ 
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PCM X40)* -e•Is fmt-ck ;Lift 4141 Mit DAPPY9 trMtTable 234Z-- ct 60 

Table 23 PCM fmt-ck 

PCM (g)1, XD- Iz '  3.1.-i3 %) 3f =t 

)4 .> / c ticf1.6_ . . 
ckSize (fmt-ck) 00000010.H (16Bytes cbSize i)TR4t --_&5) 
wFormatTag 0001.H (PCM Jr-,A) 

nChannels A- — roxiattos-FoL I90 
0001.H ( / 5)0 or 0002.H (X7- 1, A-)

• r — rOfialt1-;CF 0 L.8 i) ,
00001F40.H (8.0kHz) 

nSamplesPerSec 00002B11.H (11.025kHz) 
00005622.H (22.05kHz) 
0000AC44.H (44.10kHz) . 

Pr — ropiarttcFami9. 
00001F40.H (8.0kHz,8bit 1 5)0 
00003E80.H (8.0kHz,8bit X T- I,t) 
00003E80.H (8.0kHz,16bit 5)0 
00007DOO.H (8.0kHz,16bit X T- I/ 7t) 
00002B11.H (11.025kHz,8bit / 5)1,) 
00005622. H (11.025kHz, 8bit X 5=(, At )
00005622.H (11.025kHz,16bit / 511,) 

nAvgBytesPerSec 
0000AC44.H .(11.025kHz,16bit X T- I, 21) • 
00005622.H (22.05kHz,8bit / 511.) • 
0000AC44.H (22.05kHz,8bit X5' I, A' )
0000AC44.H (22.05kHz,16bit -f / 5 JO 
00015888.H (22.05kHz,16bit X -T- 1, t ) 
0000AC44.H (44.10kHz,8bit E / 5k) • 
00015888.H (44.10kHz; 8bit X5" I, A - ) 

' / 
. . 

00015886.H (44.10kHz,16bit 510 
0002B110:H (44.10kHz,16bitXT-1,2t)' . 

zolA ': nSamplesPer:Sec*nBlockAlign ' 
. . . 

. . , 

Pr — roffitti-9,-F® L 8 I) 0
0001.H (8bit 5)0

nBlockAlign
0002.H -(8bit X -7- 1, 21-) "--
0002.H.'(16bit / 5)0 s' " " • 
0004.H (i6bit X7-1/ 21- ) ,
nA..-: rChihrels *_.wBitsPerSaMple./ 8 . 

wBitsPerSample — roffittuTo L 8 I2 0
0008.H (8bit) or 0010.H (16bit) - -. - • • 1: , 

cbSize TR 
extByte[cbSize] TR 

r 

97 —
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Table 23 PCM 

PCM (J~)l,7,:~- F-E’er- 6-’>~ >) ~ 

ckSize (fmt-ck) 

wFormatTag 

I 
~f~ 

00000010.H (16Byte, cbSize ~;F~tS~b) 

0001.H (PCM }~5~) 

nChannels 
0001.H (-~Y ~)~,) or 0002.H (7,~-L,;J-) 

nSamplesPerSec 

~-T:-- F(:Df~I$~2-F0)~ 0 o 

00001F40.H (8.0kHz) 

00002B11.H (11.025kHz) 

00005622.H (22.05kHz) 

0000AC44.H (44.10kHz) 

~-E- F(:Df~I$~2-F(:D~ ~o 
00001F40.H (8.0kHz,8bit -~)~)b) 

nAvgBytesPerSec 

00003E80.H 

00003ES0.H 

00007D00.H 

00002B11.H 

00005622.H 

00005622.H 

0000AC44.~ 

00005622.H 
0000AC44.H 

0000AC44.H 

00015888.H 

0000AC44.H 

00015888.H 

00bl58S~.H 

(8.0kHz,8bit X ~- ~ 

(8.0kHz,16b~ -~ ~)~) 

(8.0kHz,16bit ~ ~- ~ ;J-) 

( 11.025kHz, 8bit -~ ~ ~ )~) 

(11.~25kH~,8bitX~-~;’J-) 

(11.025kHz,16bit-~] 

(11.025kHz,16bit X~-~;J’) 

(22.05kHz,8b~]~)~) 
(22.05k~z,8b~-~;J-) . 

(22.05kHz,16b~-~)~) 

(22.05kHz,16bitXff-~;J’) 

(44.10kHz,8b~-~)~)~) 

(44.10kHz;8bff~-~) 

(44.10kHz,~6bit-E~ 

0002B110:H (44.10~Hz,16b~.Z-7-.~TJ’) 
:~ : nSamplesPerSec * nBIockAlign 

nBIockAlign 

wBitsPerSample                                         .. ,~.. 

cbSize 

extByte[cbSize] 
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PCM 45-1-:/ i1,(0,'-'1M1 8 e y F, 3Z  .16 1 i tsorMreli)60 

et 0 -0-;/71L07 354 O1A Table 24i:77,-to 

Table 24 1-)->7°11,3---0JEALfA 

1-1-.>7k#4 X -5"--- if it WO_ . 411131fik Ettfi 
8 Ev I- PCM Iff,giii,Eft 0(OO.H) 128(80.H) 255 (FF.H) 

16 EV 1, PCM 14-';'-itErc -32768(8000.H) 0(0000.H) 32767(7FFF.H) 

data-ck PCM 3X)*,'-- 37UFig. 370..t 5 iz"../yA-- ,*1 --6,„ 

4 Is 73 -FfkoD7 .'fftW)/s.4 73_Efit..07 

• 8 Ev 1- /511,PCM 
-9- >711, 0 1711.1 #1711,2 ii- >711, 3 

-%., 11, 0 -1, 4,1l, 0 -t, *11, 0 -t.411,0 

ii-' F 0 

• 8 Ev 1- 1,21- PCM 
711.0 

F1 F2 

11- >•7A,

3 

5- t*J1, 0 ..t., *11,1 -141I, 0 -t, *)1, 1 
(t) (t) (t) (t) 

g F0 

• 16 Ev 711. PCM 
+f 1711.0 

I\ ,(F 1 g -f 2 F3 

-t., *)l, 0 . -%, )1, 0 •h4,11, 0 -t., *)1, 0, 
TM, i4 Is _Levi-f I- Ta-g-r i, • ±fitii-r t-

c F0 

• 16 Ev PCM 

I- 1 

>7)1,0 

2 ii -f F3 

-t, *11, 0 -1.7 4, ll, 0 .t.4)t, 1. -1-, *)l, 1 
(t) (t) (t) ..(t) 

TtiliC-f I- _Litig-f t- Ttriii-f Fs _ttiii-f t-

Fig. 37 PCM 

I- 3 

-98-
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8 P___"y I- PCM $~j:~-~ L,~ J    0(00.H) 128(80.H) 255 (FF.H) 

16 I(_.’,~ I- PCM ~¢J:~-~=$~I -32768(8000.H) 0(0000.H) 32767(7FFF.H) 

¯ 8 I~’,~ F-T=) ~)1,, PCM 

~ ~,,2=)1, 2 +) ~,,~)1, 3 

8 I~’,y I’-.X~L.~ PCM 

(~) 

¯ 16 I£’,y I’.-~) 9)1., PCM 

¯ 16 I£’ ,y I- ,X~- L,2J- PCM 

(~) 
-F~;~4 t. 

;~4 t" O. 

~98- 

ADOBE - Exhibit 1008, page 279



3.5.3. it -Law Audio Data 0a2M3.5-

-Law iifP.-72— OR4-1E*Vi i4-D it.52— hN 

d6. LtLi:1 9 , 8 e y 1-01-4 •-•C' 16 e y 141i 0T--- 6;0 Wt "•6 it, 

9 -----7 16 t'Y L-Ch 9 =7th D/A 5Ut. g -Law O2-7-4MItL 

0I4141 .1-6 8 t'Y I-040ft D/A VIMg 1,-C71- iiirPit -'61.- 146MthIlozo cloD4-MAt 

, 8 t'Y F u -Law T- 7/16 is 9 orniloMML-Dbyrits 

ITU-T G.711vii0M4 VRiti- L. 

7 A- 3r4 7 °ffi li -Law (ITU-T G.711) XAO*.i', -t-OA Fig. 380 1 5 

PCM X4OM-a• NU, fmt-ck 01-4 (cbSize, O 7 4 - /l,  F75q-P“-'6), fact-ck 

73q0E1-6 0 2 A-0k 6. 

7 lz1. 7J-7 -tv 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+08 

+09 

+0A 

+0B 

+0C 

+26 

+32 

- 

(Hex) 

SO* 

52 

49 "RIFF" 
46. (cklD) 

46 

ckSize 
(4Byte) 

57 • 

41 'WAVE" 
56 (formType) • 

45 

fmt-ck 
(26Byte) 

fact-ck 
(12Byte) 

data-ck 

µ-Law if.SA0)7 *-?'v 
(+)--f Xit 26 

- .A74•11,*iti0)7I3 ‘YW:119 • 
oit>7)41 02-Law IfSit) 

Fig. 38 /.2.-Law)fitOI*41411 

—99—
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3.5.3./x-Law Audio Data 

-Law (ITU.T G.711) ~:©~, ~:¢)~~ztFig. 38© J: 5 {~.~ ~ ~ ~o 

PCM ~f~¢)~ ~ ¢)~ ’l~, fmt-ck ¢)@4 ;~’h~:~ ~ ~ :-.~ (cbSize. ¢) 7. --]~ Vh~~), fact-ek 

(Hex) 

+00 
+01 
+02 
+03 

+04 

+08 

+09 
+0A 
+0B 
+0C 

+26 

+32 

~-F 

(Hex) 

52 

49 

46. 

46 

57 

41 

56 

45 

"RIFF" 

(cklD) 

" ckSize 
(4Byte) 

’WAVE" 
(formType). 

frnt-ck 
(26Byte) 

fact-ck 
(12Byte) 

data-ck 

/x-Law ]}~0)7 >t=-~ ,~ b~]~ 
(+~4 :Z{$ 26 ~4 t- I~:~) 

Fig. 38 p.-Law~0~;l~21~j~ 
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it -Law )4 0Dati', fmt-ck fact-ck 1:444 250') 

Table 25 µ --Law if:SA(/) fmt-ck, fact-ck .17M 

µ-Law (ITU-T G.711) 3ISA 

ig, Ezia 

ckSize (fmt-ck) 00000012.H (18Bytes WAVEFORMATEX (Dal) 

wFormatTag 0007.H ( it -Law Jf.A) 

nChannels • .Pte — rOfifilttCFOL 8 I2 . 
0001.H ( / 5/0 or 0002.H ( 5.- 1,71-) • 

nSamplesPerSec 00001F40.H (8.0kHz) 

nAvgBytesPerSec 

fr-E — ro fialttlT0 L 8 I2 . . 
00001F40.H (8.0kHz, 8bit 711,) 
00003E80.H -(8.0kHz, 8bit - 1, 2f)

Zitat : nSamplesPerSec * nBlockAlign 

nBlockAlign 

fr — roia_ittcF® Lbe) , 
0001.H (8bit -5 )I,) 
0002.H (8bit T-1,71')

Z$25.t : nChannels * wBitsPerSample / 8 

wBitsPerSample 0008.H (8bit) 

cbSize 0000.H (extByte[cbSize]I , 4A-ft -r) - 

extByte[cbSize] TN . 

dwSampleLength MlIz.14±7,14gts.-Ii- >7)148z 0,Ent a -LI L 4f1A1-40 
ZUit : (ckSize_of_data-ck)/ nBlockAlign 

• . 

data-ck iLS-Itt6 it -Law ViFig. 390 ct ',7•_ *s.y -- .'''' .-1-60- 1211•c—-31/. NItila)/-f 

-MOT tifill0/4 73_Efilop7 k iL4rNi tt6. 

µ-Law E 1 711, 

+t>711,0 i7)i>1 > 7/1, 3 

-t, *)1, 0 • ' • .•-t, ll,  0' ' ' -t•,.*11, 0 )-• •-t,  ll, 0 
. : ..' . ... 

/C-f I- 0 

• µ-Law ZTL~t

-It.s./7k0 

li-f l- 2 

s..7A, 1 

g -c I- 3 

, •; ., % ,. : , •:, 
- .>*)I, 0 i., •11, 1 •-t•, *11, 0 •r4/1,1 
(t) (t) (t) (t) 

/\-f I- 0 -f I- 3 

Fig. 39 µ-Lawiii`P*-- )/i'w 
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/z-Law (171"U-T G.711 

ckSize (fmt-ck) 

wFormatTag 

nchannels 

Table 25 /,-Law ~(/) fmt-ck, fact-ck’l~ 

nSamplesPerSec 

nAvgBytesPerSec 

nBIockAlign 

wBitsPerSample : 

cbSize 

extByte[cbSize] ’" 

dwSampleLength 

I 

00000012.H (18Byte, WAVEFORMATEX 

0007.H (/x’Law ~) 

0001.H (=E)~)P) or 0002.H (X~-PpJ’)    ¯ 

00001F40.H (8.0kHz) 

00001F40.H (8.0kHz, 8bit -~) 

00003E80.H-(8.0kHz, 8bit,X~- I,,~-) " " 
:~ : nSamp!esPerSec * nBIockAlign 

0001.H (8bit -T:) 

0002.H (8bit X~-I,,~) 
:~ : nChannels * wBitsPerSample / 8 

0008.H (8bit) 
0000.H (extByte[cbSize]{~, ~g{£’~-~)       : 

:~ : (ckSize._of_data-ck) / nBIockAlign 

¯ p.-Law ~ ,/~ )1, 

;~4 b 0 

¯ .u.-Law X q- 1,, ~ 

;~4 b O ;~4 b l ;~4 F2 ;~4 F3 

Fig. 39 p.-Law ~)~-~- ") 0)/~,~ ~ > ~" 
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3.5.4. IMA-ADPCM Audio Data Oa* MIS 

IMA-ADPCM 7;1, 16 t' 1- 9 7=7 PCM 1-±-614-161-4e Lr14 6i16 4 O1. 

'C'ti) 6. IMA-ADPCM DVI-ADPCM I iv-C.11 \ 6 et 5 - --01-1S771,  9 

b is k Intel's DVI Group (DVI:Digital Video Interactive) "C' rA k h , IMA 

(Interactive Multimedia Association) V: et o'r tf4olib**.7! if40') 1 -0 V,:1 ,')Efj 10 5 FlAt 

ffi k6. 

IMA-ADPCM 7/I,  9 XL, ormi IMA Digital Audio Doc-Pac"140**1- PA 1 - .-

7 I- 37 4 7°ffi IMA-ADPCM (DVI-ADPCM) --0A21K4it*Fig. 4(gLir;to 

-Law iML FAO, fact-ck fmt-ck 01-4 Xffit.6- < N6,,gffiAt. (cbSize 

7 4 —II,  OWL wSamplesPerBlock OD 7 4 —A, Fffirp,11-6). 

7 KI. 71- 7 -tv 

(Hex) 
+00 

+01 

+02 

+03 

+04 

+08 

+09 

+0A 

+0B 

+0C 

+28 

+34 

— 

(Hex) 

52 

49 "RIFF" • 
46 (cklD) 

46 

ckSize 
(4Byte) 

57 

41 'WAVE" 
56 (formType) 

45 

fmt-ck 
(28Byte) 

fact-ck 
(12Byte) 

data-ck 

IMAADPCM JfAig)7 —?'y l-tA6 
( -9-4Xlt 21W-f Hwit) 

kVA® 1 I90)-1)- >7°)14( 
(IMA-ADPCM 
(' — wnni' i1 ), • 

PCM3fA6DiEIP --

Fig. 40 IMA-ADPCM RSitma210C1 

- 101-
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3.5.4. IMA-ADPCM Audio Data O)-~,~$j~ . ~ . 

IMA.ADPCM ~’Y-’--#t~, 16 ~y b ~) :Y" PCM~’--#~:~@~b~b~$ 4 

~’--~o I~-~PCM ~, ~J~ D~-~PCM ~ ~~ 

~¢~ Intel’s D~ Group (D~:Digital VideoInteractive) 

(Interactive Mult~e~a ~sociation)~1o~ ~ ~ ~ ~~-" 

IMA-ADPCM ~9"]P~" P ~’2~ ©~:, IMADigital Audio Doc-Pac~~ ,~..~-~ :_ ~ o- 

u-Law ~:~k~]~, fact-ck ~E~-~2~, fmt-ck ©+)-J~°2~:~ (t$o’~,~2~t2~(cbSize © 

~ 4--]P ~’©~, wSamplesPerBlock © ~ 4--21~ F’2~-~)o 

7F~7-~ b ~-F 

(Hex) (Hex) 

+00 52 

+01 49 

+02 46 

+03 46 

+04 

+O8 

+09 

+0A 

+0B 

+0C 

+28 

+34 

57 

41 

56 

45 

"RIFF" 

(cklD) 

ckSize 
(4Byte) 

’~NAVE" 
(formTypei 

frnt-ck 
(28Byte) 

fact-ck 
(12Byte) 

data-ck 

IMAADPCM ~0)-2 >J--~’,~ t-’~L~ 

(IMA-ADPCM ~) 

-10i- 
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IMA-ADPCM JP40t-12"fs fmt-ck ≥ fact-ck izAM et,6r'VIFq10#1*119t.6ATable 26; Table 276: 

Teo 

Table 26 IMA-ADPCM RSA® fmt-cks fact-ck AV (1) 

IMA-ADPCM (DVI-ADPCM) ;ESA 

)( ili . Wit 

ckSize (fmt-ck) 00000014.H (20 R 4 1,  ) 

wFormatTag 0011.H (IMA-ADPCMffit) 

nChannels 0001.H ( /5- )l, ) or 0002.H ( T-I,71') 

PI- - rOfialti-(T0e.b I9 . 
00001F40.H (8.0kHz) 

nSamplesPerSec 00002B11.H (11.025Hz) 
00005622.H (22.050Hz) 
0000AC44.H (44.10Hz) 

tom- K(DfialtUTO)LbI9 . 
00000FD7.H (8.0kHz, 4bit 5' )L) 
00001FAE.H (8.0kHz, 4bit -5- 1-, t)
000015D4.H (11.025kHz, 4bit / - 1I, ) 

nAvgBytesPerSec 00002BA9.H (11.025kHz, 4bit A - ) 

00002B5C.H (22.05kHz, 4bit 710 
000056B9.H (22.05kHz, 4bit -- I,21-) 
0000566D.H (44.10kHz, 4bit E1 5'1L) 
0000ACDB.H (44.10kHz, 4bit 7-1, 21') 

Tait : nSamplesPerSec*nBlockAlign / wSamplesPerBlock 
Pr - KVAIttl-FOL 8 9. 

0100.H (8.0kHz, 4bit / )1,)
0200.H (8.0kHz, 4bit T-1,21') 
0100.H (11.025kHz, 4bit E / -5)0 . 
0200.H (11.025kHz, 4bit . T- 1-21- ) 

nBlockAlign' 0200.H (22.05kHz, 4bit -f I 511,) 
'T -1, 21-) 0400.H (22.05kHz, 4bit ' . . 

,.. . i. , • .0400,H (44.10kHz, .4bit / 5)0 
0800.H (44.10kHz; 4bit - I./21')-, . 
litIt(N + 1) * 4* nChannels -C 6 iY, -

256 * nChannels * max (1,nSamplesPerSec / 11.025kHz) 
Vii06z.:L g4T6 - _ . )-- i • .. 

wBitsPerSample 0004.H (4bit) 

cbSize 0002.H 
• 
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IMA.ADPCM ~©~, fmt-ck ~ fact-ck ~:-~~-’~¢)~$~:Table 26~ Table 

Table 26 IMA-ADPCM ~0") fmt-ck, fact-ck (D’I~t~ (1) 

IMA-ADPCM 

ckSize (fmt-ck) 

wFormatTag 

nChannels 

nSamplesPerSec 

nAvgBytesPerSec 

nBIockAlign 

wBitsPerSample 

cbSize 

DVI-ADPCM ) ~ 

00000014.H (20)~4 I-) 

0011.H (IMA-ADPCM ~) 

0001.H (-~ ~)1,) or 0002.H (7,~-1~) 

00001F40.H (8.0kHz) 

00002B11.H (11.025Hz) 

00005622.H (22.050Hz) 

0000AC44.H (44.10Hz) 

~--E- F(D~I~[2-F(7) ~. ~ ~) o 
00000FD7.H (8.0kHz, 4bit-~# 

00001FAE.H (8.0kHz, 4bit ~,~-L,2J-) 

000015D4.H (11.025kHz, 4bit -~ 9)1,) 

00002BA9.H (11.025kHz, 4bit ,2,~-1,,~) 
00002B5C.H (22.05kHz, 4bit ~,] ~)1,) 
000056Bg.H (22.05kHz, 4bit ,~,~-l~;J-) 

0000566D.H (44.10kHz, 4bit -~ 

0000ACDB.H (44.10kHz, 4bit 7,~-L,~) 
:~ : nSamplesPerSec*nBIockAlign / wSamplesPerBIock 

0100.H (8.0kHz, 4bit -~,] 

0200.H (8.0kHz, 4bit :X~-L,~’) 

0100.H (11.025kHz, 4bit -E] 

0200.H (11.025kHz, 4bit ~,~: 1~) 

0200.H (22.05kHz, 4bit -T:) 

0400.H (22.05kHz, 4bit :X~-L,~) " 
¯ .0400:H (44.10kHz, .4bit -~ 911,) " 

0800.H (44.10kHz; 4bit ,~,~- L,>J’)-, , 

:~I:;J:,(N+I)* "4 nChannels "E’/1~,- 
256 * nChannels * max (1.nSamplesPerSec / 11.025kHz) 

0004.H (4bit) 

O002H 

-!02- 
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Table 27 IMA-ADPCM }f. .t0) fmt-cks fact-ck OMR (2) 

IMA-ADPCM (DVI-ADPCM) 

extByte[cbSize] 

E- 0 fAlttl- hJ'i 17 012 
01F9.H (8.0kHz, 4 bit 5)0 
01F9.H (8.0kHz, 4 bit 
01F9.H (11.025kHz, 4 bit 
01F9.H (11.025kHz, 4 bit 7 -1,7t) 
03F9.H (22.05kHz, 4 bit E 1 -310 
03F9.H (22.05kHz, 4 bit T- 1•7t) 
07F9.H (44.10kHz, 4 bit 1 5)L, ) 
07F9.H (44.10kHz, 4 bit AT-1.7f) 
rtl wSamplesPerBlock *11,-CIA0) 10 i 7 k. 9 OD > 

i)014(A-rn'Atliik G16 I-Mtk) 
X = (nBlockAlign - (4 • nChannels)) *8 
Y = wBitsPerSamples * nChannels 

Li- WS. 
wSamplesPerBlock = (XN) +1 

dwSampleLength 

Mgl:Nti figts.it.i1114A0281 *Ate 0 
t4A(10,-Folti90 

X = ckSize_of data-ck/nBlockAlign 

dwSampleLength = (X+1) • wSamplesPerBlock 

data-ck iLtt t1,6 IMA-ADPCM   VI, Fig. 41, Fig. 42, Fig. 43O 5 VC..,'P J *fire, y 

14-RIY3t. _-_L -;1 o')3myj 

01- .!7*/1 1A Ls Zr1- /1, 01'Eff-÷..c-i'— 3? ;la 

AL-c-060 -e, 

---y19—Fa4/ss-f 1-7), 4 19, EA 5] oct 5 6z--tXt - 3thqT-111-67R-L- b5, IMA-ADPCM 

3qtSto y N6t ---4--6 Aq:11A6, PM, 112 

wtt-c11)6. 

Fig. 41 -̂Fig. 1-ffiT{11:07 F lies, totqa),:4 1.ffi±{k07 

60 

typedef struct { 

signed int iSampO; // 10 'y 6DMIJit >7)14 

unsigned char bStepTablelndex; // X 5"-v 1T— 111.-f >7 X 

unsigned char bReserved; // t?,)R4 1• 

} IMA_ADPCMBLOCKHEADER; - - - [A 5] 

—103—
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Table 27 IMA-ADPCM ~© fmt-ck, fact-ck 0~’~j~ (2) 

IMA-ADPCM 

extByte[cbSize] 

dwSampleLength 

DVI-ADPCM) ~ 

~--~- K(Df~I~I.~/,T(T) ~ ~ 0 o 

01F9.H (8.0kHz, 4 bit %) 
01FgH (8.0kHz, 4 bit ~P~) 

01F9.H (11.025kHz, 4 bit ~)~) 

01F9.H (11.025kHz, 4 b~ ~P~) 

03F9.H (22.05kHz, 4 bit ~) 

03F9.H (22.05kHz, 4 b~ ~P~) 

07F9.H (44.10kHz, 4 b~ ~) ~) 

07F9.H (44.10kHz, 4 b~ ~P~) 
~(~, wSamplesPerBIock ( 

X = (nBIoc~lign - (4 * nChannels)) * 8 
Y = wBitsPerSamples * nChannels 

wSamplesPerBIock = (~) +1 

X = ckSize of data-ck/nBIockAlign 

dwSampleLength -- (X+l) * wSamplesPerBI0ck 

data-ck ~a~Ta IMA-ADPCM ~:)~’--~ }~t, Fig. 41, Fig. 42, Fig. 

typedef struct { 

signed int iSamp0; 

unsigned char bStepTablelndex; 

unsigned char bReserved; 

} IMA_ADPCMBLOCKHEADER; --- [~ 5] 

-103- 
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Fig. 41—Fig. 43'13, N, M, P 

N = (nBlockAlign/(4*nChannels))- 1 

M = 0,- 1, 2, 3, • • • , N-1 

P = (M*8)+1 

, • ,Y Y. '7 - K ,•vY9- lz 5- - 9 - V 0 T -  — tz o 
. 1-, *11- 0 Tfi.1, 11, 1 Tfi.U, 0 -‘7. 1l, 1 • • • 

(:) (t) (t) (t) 

(ti ff = N - / T1, 4,10 

T- 9 - lz M T -  7- r M 5-*- 9- K N-1 5-*- 9- lz N-1 
•‘., *, 11, 0 5-17*11, 1 • • • -1., *11- 0 Tfi.11.1 
(t) (E) (t) (t) 

Fig. 41 IMA-ADPCM — 

Y9— (4.Byte) 
 -As 

Sample 0 Sample 0 T- 7°T- — 711- 
g/gA*-f I- . Tit/ C-f I- ±(.11g-f l- -f %T ̀ Y 

I- 0 1 

Fig. 42 IMA-ADPCM liftP5: — (0••• ̀ .% Y9—

T--  m (4 Byte) 
 -As 

I- 3 

Sample P P+1 . P+2 P+3 ' - P+4 P+5 P+6 . . P+7 
LSB MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB MSB 

h0. /‘-f I.1 2 

Fig. 43 IMA-ADPCMALF-052--9- M 

• • • 

l- 3 

-104-

ADOBE - Exhibit 1008, page 285 

Fig. 41"-Fig. 43¢, N, M, P ~-F~:~o 

N = (nBIockAlignJ(4*nChannels)).-I 

M = 0,.1, 2, 3, ¯ ¯ ., .N-1 

P = (M’8)+1 

- - - [~ 6] 

--- [~ 7] . 

- - - [~ 8] 

~ ~ 2-11, 1 

(~) 

~ ~- ~,)P 0 

(~) 

-7-~2 (~-t- =N 7- F / --7-~,;i’.)1~) 

~-~r)- F M 

~- ~ ~)P 1 

~_/2 r)_ FN-i 

~ ~-#)~ 0 

($) 

Fig. 41 IMA-ADPCM ~i~-~/~,~->~" 

~4F0 
I 

~4 b 3 

Fig. 42 IMA-ADPCM ~- ~ 0),~ ,y ~ r-) _ F 

lL Sample P    P+I 
SB MSB LSB MSB 

/~4 t- 0. 

3-/2 r~ _ I: M (4 Byte) 

P+2 P+3" I P+4 P+5 
LSB MSB LSB MSBI LSB MSB LSB MSB 

Fig. 43 IMA-ADPCM ff~-/2~-/2 r~ _ F M 

P+6 
LSB MSB ¯ P+7 1 LSB MSB 

-104- 
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3.6. it)Fq"- .T-

3.6.1. WAVE Form Audio File ODa* - -t? 

WAVE 7 7 -f11/6-)A*41 ;iit*Fig. 32b16 F91 b4̀< 5 WAVE Form Audio File Og*T--t 

b11 (To) 4 -0-esi)6. 
• RIFF 

• fmt 

• fact 

• data 

CitZVAi] 

• fmt fact 1 - , data 1 .-t- ig) 3 -DPI, RIFF 1 - WAVE 

77 -(Mt I 'DO RIFF T--r bl6d , Ot4C-iritvC06. 

• 7 A- 37 4 •7°t PCM 3 .%) X4o)S--6;iLlilio -C, fact 1 ---17 

toe 6 PCM tf .4 ( it -Law X4, IMA-ADPCM3f4t.: 0)*-6,'-a -C-1/ \ 6 

tt at), L. ::::"Cltfact-ck 

• th ✓0 -9-7 - 1-"L6 .,)Tag-C-ID 0 

• RIFF (ckData) 03tfiAiLU, "WAVE" 5 7 -f 

"C106. 

- 105 -
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3.6.1.WAVE Form Audio File 

¯ data 
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3.6.2. LIST INFO 1) 

WAVE —1\ tftabL '4-'6 RIFF 7 A- WIZ /rhltli RIFF I-Jr 01" V-4 

#k1 -J-60 A- 7`' iLtlotAiiia-..Wfiloto-Csk6:::L7341/\ffis 

a„„gltrAtalthncilt.E4M--4-6i-,:61)4L, ittf1101-1- tf11 

rilsT1-1- it, - - upet 40FLA101--r:/ kZ. 

LIST .1--r Ott/ N M: Oli v rt 3< 6. 

(1) LIST 1 -- -r 

LIST .1 .-1-:, UULffiol---y,s, -clo9, 7°0)77 /1, 4:1,C11" := hq4A-clf) 

6. LIST 1 - -y asv-pcinullol-r: -ob)6 731 ckID (14r ID) Wdc --0A 

pima, 

LIST 1 - -y.:/ Pi-toi:Piz:, -I)-7'1---y:/ o) 9 (—itor)- 1 ---r 

06. 

LIST 1 --r ckData (1- 1' ?-30 4 listType ( ) A 7°) LiflItt,6 AIR OD 4 
-ttLyz_v<i)-7'1---y, 0)9 73 kI6c, 

oDitiVi RIFF 1 --y:/ Lf0,—cv \ ffi s LIST 1 - t W44:. RIFF 9 t TfiloWNLE731 

9 A 1, 374 71t, 9 A isopkr4.- -raIJ-1--6ts-:-.65i-,:vil ii,60 oto7,1--10 ,470-eLt,
ttbi,,to„ A 1,374 7's, k6. wsR---c4 tno A }, 74:.z aiLtMiNt, G) LIST 

A 1- 37 4 71t, L tattaft too. 11:004721-- .6. 47°-(15tfil -c-&6V1f119 
A I- 771, idc -c4AfiEtt,6,„ 

P) 7 A- -J A 7°-C; bitt)eLiVi 9 A Is 1-f ± -Cd, -0X7i2 .6. 

-106-
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3.6.2. LIST -7-~ >, ~ ~.. INFO ~) 7, I,, 

(1) LIST ~-V 2,," :~ 

LIST if- ~- :/# ¢) ckData (if- ~" ~ ~ ~-°-- ~’) }~, 

¯ C 0~ RIFF ~ ~# ~ ~, 5 ~,. LIST 
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LIST 1 -1' O4#3.4.agl7T,1 -6 Fig. 440)...t 5 iz:A t1,60 

ri,x21-7-tv 
(Hex) 

+00 

+01 

+02 

+03 

+04 

+08 

+ 0 C 

(2) INFO 9 

— 

(Hex) 

4C 

"LIST' 
(cklD) 

. 49 

53 

54 

ckSize 
(4Byte) 

listType 
(4Byte) 

it 7. - -h.i 7 1 

1-17 -tri 2 

Fig. 44 LIST MCA 

}LIST -t, i 0) 
ckData [ckSize] 

(INFO 9 PI, "INFO" Li, \ 5 A7-,i-DiR,fiJ listType (9 7 f- 4 7°) 14-O LIST 1 - ' •:/ 

&> 6. 

2z:/ tst.e0DMIVJOt&INcts k64)67A—L-.1), 47.—elTill:, 5 iLiOWL 

6ffis INFO 9 

INFO 9 Hr-tttiZIAG)**its 1-0)tiz...44 tt,-co6ffis et,6a).-9-

T- -y 

INFO 9 1-ictIti6MAIUMMt&FIV‘ii-cln-D-c-, WAVE 7A- —J_No-)ii -t'—ropct 5 724 -( 

VL,ol. k. :,/ tAttit4a) 

33103 9, INFO 9 iL*001.1-

-107-

ADOBE - Exhibit 1008, page 288 

LIST ff--V :/~ ¢)~[]~ kFig. 44¢) 3:5 F-~o 

7" F 1,, 7, :;,J- 2 -~ ,~ I- q- F 

(Hex) (Hex) 

+00 4C 

+01 49 

+02 53 

+03 54 

+04 

+08 

+OC 

"LIS’P’ 
(cklD) 

ckSize 
(4Byte) 

listType 
(4Byte) 

+~-Y~ ~ >~ 2 

Fig. 44 LIST 

LIST ~- ~ > ~0) 

ckData [ckSize] 

(2) INFO 9.~ b 

rlNFO ~ .x F] 

~b~5o 

"INFO" k ~, 5 ~,~®~L)~ listType (~) ;~ F ~ 4" 7") 

-i07- 
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INFO 9 1-1i1L 6AtIFtIV-i-O1- :/4 .1, 

NULL VA (JR*0/4 l '00.H') tz.: ASCII Z-t-- 1.10ff-C'f441U-4410 -6,, 

Table 28 INFO IJ -17>7-%I-111  

-t., >9 ID UM 

IARL 7 -I] 4 713120 77 4 11,0)±1g Wait ti,kibih 7T T. 
IART i'F 0 77 411,0)71- IJ 5J-11, t140)i'FbitZ- 7T4 0 
ICMS MO*0774)1,OIMMUMWRGLAVA€ctblf84. 
ICMT D X > F0 77 41i,Ab 7 7411,01E:At —6 tt'sJts D X > I- 7T-4-0 
ICOP trTF*077-O1,OWq*M6A -4-0 
ICRD qdli.77411,O±2eqathkElitMZTZ. 
ICRP 9 0 v 7 0 4 )< -59 0 V7 (lEtr4L) th -COZiPe5IPAEitt60 
IDIM "t10 77-(11.0)71 I) 5J -11,114O# -I xf,Tiz--4- 60 

IDPI 
1 4 .', 1::: 9 CD I: 'y i`f& (DPI). 7 7411, OS111F I7-(Cil t 416 T-.5 4 I® Kv 
I- 1A -4-0 

IENG • i.>5=7 0 77 41I4Zin) -DLI>5-7-70)VitiCIES-I -Zo 
IGNR 51, i)1, 07J-U5*11,qP.051, >)141611- 0 
IKEY — 9 — i:c, 77 -f JIAb77411,0)t14 0_ P,q1-6— 9 — KO 9 I-. 

ILGT 13)M0 7 7 4 )1411q01::66 IZikRtis.3-. 5 4 If_LTODIVIZ t ORZOVLCIE311-
Z 0 • . 

IMED X5-'47 0 "computer image", "drawing". "lithograph" 40)11116CiEitt6. 
INAM ,Tiljo 77411,0)INO) 4 I.11/Vgi'1*Jt 0 

IPLT 
gl, V I, orato -f X —5EtiftT- 4 5 ,1b- 0 - Z L IZR4Z t 414 'Mk ti5iZ1-
6. 

IPRD VIE 0 "Encyclopedia of Pacific Northwest Geography" ,g). 5 IZAT 0 
ISBJ Ins. 77 4 Ji, 0)1AYis`i4 "Aerial view of Seattle" 0),:k 5 IZAT 0 
ISFT - V 7 1' z 7, 774 )l,OfFdIZIV3411:-.. V 7 l- r) a. 7 g`Y IT— 5GAillio 

ISHP VOINN) 774)1411'M t±.6 I,7_,2,Nt.15-. 4 -I-fOti-fINI (sharpness) OVL
AT, 

ISRC V - 0 77-O1, OA-U5J-ktMttitfilaULAtAbffil#0 

ISRF V - 77J- - 13. 0 "slide", "paper", "map"40)ck 5 I:, T-. 4 5JI,IL t ttl:-A440) 
A- IJ 51-11, 7 A- -A A-ro 

ITCH atfil. 771') ) 1 t0-4-0 

-108-
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NULL ~.~ (~©]<4" bz)~ ’00.H’) Lk~?’~. ASCII 

T~ble 28 INFO ’)X 

9~,>9 ID ~BJ~ 

ICMS ~o ~ 7 4 )~~~ b~~o 

IDPI 
F~~o 

IKEY ~-~- ~’o 77 ~ )~7 ~ )~~~-9- 

IMED ~ ~+ 7o "computer image", "drawing", "lithograph" ~’~~$ 

IPLT 

IPRD ~o "Encyclopedia of Pacific No~hwest Geography" ~ 

ISBJ ~o ~ 7 K 1~~ "Aerial view of Sea~le" ~ 5 

ISHP 
~a~o ~ 7 K )P~{~I:~,~~ K ~a~ (sharpness) 

~o 

V - X ~ ~ -Ao "slide", "pape¢’, "map"~$ 5 I~, 
ISRF 

~TCH ~o ~ ~ z 4 )~ ~ ~ 4 ~ Y )~{b b A~ &~o 

-108- 
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INFO 7 

7 lz1. 7J-7-tv 
(Hex) 

+00 

+01 

+02 

+03 

+04 

+05 

+06 

+07 

+08 

+09 
+OA 

+OB 
+OC 

+1E 

— 

(Hex) 
SP* 

4C 

"LIST' 
(ckID) 

49 

53 

54 

40 

00 00000040.H 
00 (ckSize) 

00 

49 

4E "INFO" 
46 (IistType) 

4F 

INAM-ck 
(18Byte) 

ICMT-ck 
(42Byte) 

Fig; 45 INFO iJ Z I-4Y9g 

Fig. 45 .*A1":-- , 'INFO 9 1-415tfil±.6tIftVA 3.t.-6,, 

3— 

(kex) 
Su* 

49 

"INAM" 
(ckID) 

4E 

41 

4D 

OA 

00 0000000A.H 
00 (ckSize) 

00 

"Two Trees"Z 
(ckData) 

49 

4E "ICMT' 
41 (ckID) 

4D 

21 

00 00000021.H 
00 (ckSize) 

00 

"A picture for 
the opening 

screen"Z 
(ckData) 

• rINAM 1ICMT 1-3ZNIPAta?)01ki:. 'Z' 1, \.55c 

ffi -Eh'1,-c- to6ffis Ltt,it NULL WICfitl*--4-6. lit, '00.4-C46. 

• 01-1- (ckData) 6 itANzis'4 

461141i-totoffiftys'-f- isb?6d6 (DalCr-,  F/<4 1-){1Z-4-6. 

• Fig. 456)0.10 , ICMT aAteffi Neu WAttab—c 33)-f 1 —ett)6/t...4), 

is'-f 1- '00.H' 1711111-tattalt. t ta Sd INAM O'hUstiop its NULL 4tk .A6/).-c" 10 

1- -t4Sp)6t.-LY), V/s.-f 1-UW-c;t1,6. 

• ICMT 1--Ar (ckSize) 01M-1, 

t411--r:/ rLIST 1 --1" 
• , 

-109-
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INFO 9 :z b c~J~Fig..45~-~o .. ..... .",, 

7 I-" 1., X;,J-2-’~ ,~ I- 

(Hex) 

+00 

+01 

+02 

+03 

+04 

+05 

+06 

+07 

+08 

+09 

+OA 

+OB 

+OC 

+IE 

-~-F 
(Hex) 

4C 

49 

53 
54 
4O 

00 
00 
00 

49 

4E 

46 

4F 

"LIST" 
(cklD) 

00000040.H 

(ckSize) 

"INFO" 
(listType) 

INAM-ck 
(18Byte) 

ICMT-ck 
(42Byte) 

(R~x) 
49 
4E 
41 
4D 
OA 
O0 
O0 
O0 

"INAM" 

(cklD) 

0000000A.H 

(ckSize) 

"Two Trees"Z 

(ckData) 

49 

4E 

41 

4D 

21 

00 

00 

00 

"ICMT’ 
(cklD) 

00000021.H 

(ckSizei 

"A pi~urefor 
the opening 

screen"Z 

(ckData) 

Fig. 45. INFO 

- 109- 
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AJ-evIZ:Z4hqi)6,3 LIST I -1> ”)* 6j-WhNtvC0 1 --r 

05M7 r>.. 3-M, 6 ts < 6. 

(3) Exif -01/143Mt INFO }-

Exif a 7 7 4 iv-ef5tAt-6 INFO 9 itl;CF0311 9 

INFO 9 iz:241,6 itTable 28iz--;Tc 9 "C113673, Exif a A- 7 7 -01,--c4 

At6 'boa, LoAociLit61110z1±11.-it..1;),Ti,:#if61 - -r ow-pL 

[45t#11-61--1.2/ ] 

INAM 

Exif lilt-P*7 7 -f /1, 037 4 I, /1, )kridat 6 o 4 I- /141 ASCII 5cVil-er,EU Ls NULL VA-t6. 

LI DINO-Reit 1 -.7°./ :/ 

Rem) "Exif Audio File Example"Z 

IGNR 

Exif 'XP. 7 7 4 /1, 0 tk.10 :/11,  6. 77 -17 :/114 i t  ASCII 3C-4--N-C'Eta I-, NULL VA-4-6. 

01**OnEalt,t7 ° a z/ 

Estop "narration"Z 

ICRD 

Exif 7 7 -fil, offfAlffri llEat 6. IA ZA0) ASCII 3t 1.1-0 11 HViE3t1-60 rlf-A -F1 

*ATI-20-J-- 6. RP fp, r*J, FM, r 19 (1)- - tt-Vtior)rul , •-f :/ •-cX-4176 -to)L1-60 I-1 _1;t 4 

frr.1A  2 * -C3Xto 1A JRI r 1 *0:fau)L 1 10 0* 'screilat) toL 

1 -6 0 a2 PclilJ 6 rIFJ,mi s rHi DMA LolleaASCII 3C  tct o -e, NULL L. 

-±• ' — '73 

fil072taill-7°:./ a ,‘,L Sao 

SE$1440 "199704-08"Z : 1997 w 4 JI 8 A) 
I ' 

ICmT 

Exif IkA'7 7 -t-o) 7 7 Arptkii:-M1--i-6 -2W6ti :/ ' .)*i ••; ASCII is 

ii-.c41Ettt L., NULL f0M-4-- 6o tplA0'4C7)16A6.L rt.tt-Ett.05(04b 9 iL e 9 t 

V•til 6, it to/No op, IMitonatvt4-1 a, z/ +6.

2$19q) "Recorded by Digital Still Camera"Z 

TART 

Exif TEiP'7 7 -f )14):YFA4OTIf.iO2,6-0-60 TIM ASCII 5c-4:NV-2$11., NULL WA-4-6o M' 

—110—
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INAM 

:_ ®,~®~t~ 7~-:,,, ~ ~, ~ 

~!!l~i.I) "Exif Audio File Example"Z 

ASCII 5~,1-e~8~ b, NULL 

W~o ~Jillil:, r~], r~l ]. r £I ] o>Jilll £ W~o & ~’~i~II~ ASCII ~tl#2~W, NULL 

~i~]) "1997-’04-08"Z (i~ : 1997 ~’4 ,q 8 E] ) 

i.t 

iau~E;~YtJ) "Recorded by Digital Still Camera"Z       ..         " .-.        --.    .. 
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gianatait 21-1i% 3 :, L1 - 6. 

2,geffin "Taro Yamada"Z 

ICOP 

Exif I* 7 7 4 il-oxfot, ROI- Xi/MU ASCII icf=f--N-c;rfaU NULL fisMi- 6. CIFit 
ffivfjc-c-4,11,a, =t 2 :/L -ton. -. 01C (20.1) 1 otio -c-ttt-ett‘ K-W6t? oL-4--6. 

owiitoriataal-J' ,./ 3 ./ 

F,Enfil) "Copyright Exif Corporation 1997."Z 

[tta-**L4CMIN] 

• )J2 724-ILtootoL -1-60 

• t )4. ,"--"C' INFO 9 Catkeft, hi.Y8R, ,t,-: 7°1-6 

• INFO P±:1;"-f*i0i3iitirt,6 71,-ittitt1)6ffis Lo?ch i,:t6 t- -t•Wt 

.4Affi•ig<t-f_et,6. 

• —No) INFO 9 oMtiLito-c-, 'hlgt ET.tal- L. 

• Lti, op INFO 9 O-Rett, -c7J-7°./ ' L --J-'60 

• Exif 7 7 )1,-.0{5t#11-6 INFO 9 Fits WaAg-i-oni,A101--r 

• MARI a") rRIFF Form Readeri 2 7 Vc40,195 sr_ hvt4R-C'ti, 6 (0‘1*_il WindowsTM

NAO.= —1- 497- 4•Y71- =7*-Mtb6). 

—111—
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~o~B~I~:.,-J-~-~ ~ 2 ~--,Y 5o 

-~l~J) "Taro Yamada"Z 

ICOP 

-~:~l~i~J) "Copyright Exif Corporation 1997."Z 
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3.6.3. Exif i s  7 7 4 ll.111 O11-1,4%-14R)Eq . > 

Exif laii*7 7 /1,1114O{7taVADEMWTOA 9. 

Exif II140{1A'ni gt V —f 'D WAVE Form Audio File Tlitt iv-Cl/NW/ Exif fif*7 7 -()LW 

1116{4X'VfiTtn ViiillgIVAt.t'h-TA-Ctl, I), 24 -( :/0)--?- .T11) 6 if) -72- MO' 

UN6V t.:0/ Exif a 7 7 4)141, woo WAVE Form Audio File E.tAft #4--) 

ffis-

Exif 7 -f 11,11140D{IX'Clia, 1),Top.t 5 r.3-Eta--j--60

(1) LIST 1 ---r 6. 

Ji,"4- tz.-. 61), Exif 7 -(11,1114011-X'Mts 

6 LIST u-ciaki-j--6. LIST 1- U"'C' 7A- 7°T f11- 0-e, Lop 
WAVE Form Audio File I=13 {1511k LOLIST iL-gt 

il3r_1-261-6. 

(2) WHO') .x 7° "exit"   6. 

LIST 1-t iLt tt MEIffi Exif iic)*7 7 /1/1N40DMIrCII) LV)177,---4-6ttl), WP1o) 9 

1-374 7t1t -J-6. :=0) 1) 1-374 7°L 1.--Cg-F 11106. 

• Exif 0 I) : "exit' ' • 

Exif )1,11140i114'Wlia, WAVE Form Audio File IMO LANf110 6t1,71000)T, 

4,3Z4--TATIE 

9 1- 7°7)c "exif'"eto 15 tet LIST 1- -IP rexif 1 1- _I LW-4-6. 

(3) air 013tXtUitfiiiLM110)T--IrZr, 

g401 -1- (/)ffi /.0/ Nil-L. 61), Exif 7 MI14011-W itt*V-2,0--4-6tc.650V110 

111401,t1MMOMP 

—112—
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Exff []~’©{’-fJg’~ ~, --~© WAVE Form Audio File "~~L~,ta~ Exff 

~,~~_t$~% ~ ~, Exff~7 7 4’IVan, ,~i~© WAVE Form Audio File 

LIST q-~" :/~ ©~ ~ ~" rexff ~) ~. bJ ~ ~(,F"~7-oo 

-112- 
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[1*O*P 

ever 

*ti140/7;3 

Exif Wit7 -f /1/L 56Z, 4 byte -Mt -J-6o -F.{11.0) .7 F1, 731 11C,-: Al, A2, Bl, 

B2 Al, A2 Bl, B2 ffilS''' .;3 OL 1-60 Al, A2, 

Bi, B2 OZri , f 1- d, 3 :, # -14i:Atir,,--4-.6 ASCII NULL giMITN-C1) 6. 

/S''""; 3 :/dfaiT0g2Nts 3.2* *- Pkit6 Lo 

AM IN) "0200" (a : Version 2.00) 

erel 

Exif if*7 -f 7)6 Exif Aft7 4)14-0-4-mil p,E0-4-

6. 0101 f11),11-4-6 t -skb7 7° :/s1 7 H. WL % ct 

MICR* L-c-, tR 3t --cqr,6 Exif MA 7 74) 1'0 7 74) 14 LNA4- (8 5c +'.'-F 3 5c o) ASCII 

ic4-7 11L -4-6) t,o/ EfiftiL141-1-6Ntd 2.6.5* HM774)1.1 

fej tit. 77 (/1,  , ,,0» ctitiL -0 `T6 3.7.it Of14o L.- Lc. 

Exif W{17 7 Exif Tac-P 7 7 -f ot it:R§Vf" y Table 294L7T-ct<t 5 3 a h k6, Table 290 [2]3Z 

Pi[3]oct 56:, 1 00774 /l'iLVOCO 7 7 4 /1"CCML -c-o6,:t 5 TA), 

0+-0**0 7 7 -(/1-Vi 1 --)te: t t60 VlikotH*t7 7-f -to 

-c4AVliz_12,6 7 7 -f ii-o7 7 -014, fi aai--6 It) 0 

PI, Table 290[2] •'-.C11, Exif a 7 7 -f il, "SND00001.WAV" r411.1-4- Exif NI* 7 7 -f 

L "C"DSC00001.JPG"0.77L 7Tcto 3 -)O Exif Wtt 7 7 -f /1-"DSC00001.JPG", "DSC00002.jPG", 

"DSC00003.JPG15, Milt P• 7 471 1- L T Exif a 7 7 4 )14"SIVD00001.WAV" #q•-p 60 

Let, --)-C, 5: ,t) - 6. MigrAof11)11 

iLS-t - 6. LottiNiVi ASCII 3Z 1.17:g)-z, NULL 'fk:frtt'6 L. 50 

1.11-6 ExifNit77-f.ihqp6WINI, 

sow "DSC00001.JPG"Z 

-113-

ADOBE - Exhibit 1008, page 294 

ever 

~ L T"DSC00001.JPG"©~’9’-o ~i~ 3 "~© Exff~;7 7" ~’ ]V"DSC00001.J-PG", "DSC00002.J~PG’’, 

"DSC00003.JPG"I~, N]N~ 70 ~N ;7 4 7"]~, ~ b"( Exff ~N. ;7 7" ~’ ]v~"sND00001.WAW’ ~-o "(" ~,, 700 

~"~70 ExifiN~7 7" .,( }~ ~. 70 .:~’= ~$,, ,:_ (;r) ff-- ~ >, (y 

-~g~lltJ) "DSCO0001 .JPG"Z 

-113- 
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Table 29 WA 7 -f L 36` 7 7 -f li3O)11M446 

MIMI% Exif 7 -f 11, Exif A-2 7 11, 

[1] 1#f1 DSC00001.JPG 4 >SND00001.WAV 

[2] g,# 1 

DSC00001.JPG 4 SND00001.WAV 

I DSC00002.JPG 

DSC00003.JPG 

[3] 1 #g,

I DSC00001.JPG >SND00001.WAV 

SND00002.WAV 

ND00003.WAV 

etim 

Exif 7 7 )1, 04/Fdli4Aljfida-j-6. *puts fk-)* -i -?— §kli ffi rimi-ti:.:04Alixt. t)

L wMR ASCII 3ZR-C1,1AIJ it1-60 1:1:M6 Exif Nft 7 7 114:-.1b-t t 65, fiki: 

:f9.1-7' 1J L 11 \ 5 IA-Mt 6. RP , 1[14 1-3-YJ if]J -ti-L-n-1.0) -CE(•41J 

r -9- omit e 9 71- F '.'""C'E( .41J6t0 t6. 

ra 13-yJ , r.#j l5 2 *1--i-ic4A us 1 41i0>faoL . vt 10 044i- TrclIbb6tor)Lt 6. 1-9-1#J offilifatS 

1-1•7#i 01,411ffi„..0 vi to, No 

Rawl, rii4j,i3-y,,49,,r-tivtpi OMblit ASCII 3Z4-7 1.17`, DT., NULL 4* - -4- Z.: 

0 LoplAIMEitlit71-7°':/a.:/Lt 6. 

ganfln "10:05:10.130"Z : 10 Bq 5 53. 10.130 b) 

ecor 

Exif a 7 7 4 Lit:040 • .)J 1- 6o 24 —t 6 ASCII ICV1.1"C'Eit Us NULL 4 

L. O14tiandelit7t7° 3 

Amp]) Camera Corporation"Z 

emdl 
• • 

• • 

Exif 7 7 il•-rFat,i--,:s50.1."---)14 .12ffit" 0 014 

olgioReal -7° 3 ;/ 1-60

0.1) "DSCamera1000"Z 

emnt 

Exif Ntat ii, opeft LPL Exif 7 7 11'07 4 ' *--2.4-thMT,---F-hiMPk'DEA3TINE1 es — 
t as' 1 0 giVIEtat c, rida-4-61teopkr4L -r1-37 O4r_-)O-cli, 424 —t OiCifl iLf-f- 60

t4±7)16 ::0"AliiiPIT"-t:/ 9)--f X (ckSize) "ClAttti.6 0 , s', f 

—114—
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Table 29 []~ 7 

[2] ~,~ 1 

[3] 1 ~ 

Exif []{~-2 7 41’ )1, Exif -~-2 7 41’ 

DSCOOOO1.JPG ~ ~ SNDOOOOI.WAV 

DSCOOOOI.JPG ~’d-SNDOOOOI.WAV 
Dscoooo2.JPG’ 

DSCOOOO3.JPG 

DSCOOOO1-JPG I ~_,~ SNDOOOOI.WAV 

" "~,,~. SN DOOOO2.WAV 

- .ooooo . ,v 
etim 

~?.~Jl[~ ~:, I-I~j. r~j. I~,j~j. i-~ ~;rC.JJ,j ©li~ ~ "-,]- (5 o C ~’~"~ t~ ASCII ~J f$ ~o"e, NULL ~. ~I~"~.~ C. 

-~J) "10:05:10.130"Z . (~ : 101~5~ 10.130~) 

e~or 

"DSCameralOOO"Z 

emnt 
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LOMERODEffla*/ :/L 

eucm 

INFO J 0. 61-c:4 40,N, vtl, t,OiNct 5 tk=----92' ✓ 1-114i trEftVt-60 A2MiLlt3C 

tit•-•eSo6c, INFO 9 4: A1Z W•01 5 ASCII W1-.0rIllE3C litt-Eta-4--6 731—c 

6tc.-.61)5C4 1.'hTr4 UM' :/L ---4-6. 

J;CF, :/ t 464:- .5f•—to 

7 ri, 21-7-t‘y 
(Hex) 

+00 

+01 

+02 

+03 
+04 

+08 

—I. Sr* 
(Hex) 

65 

75 

63 

6D 

"eucm" 
(cklD) 

ckSize • 
(4Byte) 

ckData [cksize] 
(a-+f 

n)(> 

(*D — 

(8Byte) 

a - • 
D;( >1-4 

Fig. 46 a - 

Fig. 460 9, •=---Y= :/ Oliblit '"2-37fAIVARA 8 /<4 1-733c4":=— MNZL 

Fii0D'NI ER73M7)41,60 t Table 304:7Tht. Lt cnO 

ct Rini c, -t03(4---IM01—±1WM2 Ltz..-N4It- 77 

F12 -3 416 Shift-JIS 0).:t 54:- 13)14t.l±4 ffi tV/N3C-4---- =— 

Undefined .15t11:11-6,, 

5C — 3C = — Fffill5105M7)161.00-, *-D tcfAhlt41 NULL ('00.11') 

•=---91= Exif 7 7411, 0 FUeerComment 37 OS* 

t Tat tt.L *_ ASCII  6 1.-"Ct NULL f4AMIfftptcw. 1111-, 

tiLit tti), ('00.11') -oil-M-4-6:: L. • 

Table 30 IzL1c* relaAt1

t*3- tz D — tz,EAta (8Byte) 11771.,› 
ASCII 41.H, 53.H, 43.H, 49.H, 49.H, 00.H, 00.H, 00.H ITU-T T.50 IA5ix 

JIS 4A.H, 49.H, 53.H, 00.H, 00.H, 00.H, 00.H, 00.H JIS X0208-1990' 
Unicode 55.H, 4E.H, 49.H, 43.H, 4F.H, 44.H, 45.H, 00.H Unicode Standard ''

Undefined 00.H, 00.H, 00.H, 00.H, 00.H, 00.H, 00.H, 00.H Undefined 

-115-
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eucm 

FI~X27~,~ I- -~- F 

(Hex) (Hex) 

+00 65 

+01 75 

+02 63 

+03 6D 

+04 

+08 

"eucm" 

(cklD) 

ckSize 
(4Byte) 

ckData [cksize] 

Fig. 46 ~- +~-~ ~ > F~’t, > ~ O);}~j~ 

Undefined ~:~)~-~o 

ASCII 41.H, 53.H, 43.H, 49.H, 49.H, 00.H, 00.H, 00.H ITU-T T.50 IA5i" 

JIS 4A.H, 49.H, 53.H, 00.H, 00.H, 00.H, 00.H, 00.H JIS X0208-1990x 

Unicode 55.H, 4E.H, 49.H, 43.H, 4EH, 44.H, 45.H, 00H Unicode Standard 

Undefined 00.H, 00.H, 00.H, 00.H, 00.H, 00.H, 00.H, 00.H Undefined 
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Ett *MIA] 

• exif 9 HLAtt,6±E01- -1, -:/ fi4to721--J). 4 ('WAVE') 

• ever 1--r :/0 ,1-/-!0%A`C's %Ls 77-fil/L Rtil0to6 Exif 

ffift7 7 411,73q4:711-6aiNts ere11- t t.): L -4-60 

• t 7 Z exif t-mtsviez; 45, emnt eucm 0 Undefined )MoD3C J 

0,t VL, \MIELLIta, :IL tb)6. 7°

:1 L. 

• Exif 9 - -u, Hao LIST 0Mitiz:tittp 4Iti3lt 40, 

• MAI 0 RIFF Form Reader "Clt exif 9 exif 9 O'hUlintsqz:lt, WAD 

9 —Y—ffiZ5-e4)60 

• exif 9 .A 04iS -coDIENMFig. 474,---77,1 -0 ever VIVA-Cql) h, 

tA-clo :/p..-i?-37ffi 4 erell--r:/ 0)1"-r:/ '-3 7 V1 13 / .<4 FM 

.0) erell-t:/ )111tRC11)6. 

—116—
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(’WAVE’) 

~,~© RIFF Form Reader "~t2 exff ~) :x b~:~~o exff ~) :x b©’~t~:~l:-t2, ~)~© 
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7 IzI, -7-tv 
(Hex) 

+00 

+01 

+02 

+03 

+04 

+05 

+06 

+07 

+08 

+09 

+OA 

+OB 

+OC 

+1E 

— 

(Hex) 

4C 

"LIST'
(cklD) 

49 

53 

54 

26 

00 00000026.H 
00 (ckSize) 

00 

65 

78 "exif' 
69 (IistType) 

66 

ever-ck 
(12Byte) 

erel-ck 
(22Byte) 

— 

(Hex) 
So* 

65 

"ever' 
_ (cklD) ,_. 

76 

65 . 

72 

04 

. 00 0000000A.H 
00 - (ckSize) 

00 

. "0200" 
(ckData) 

65 

72 

65 

6C 

"erel" 
(cklD) 

OD 

00 

00 

00 

000000D.H 
(ckSize) 

"DSC00001.JPG" 
Z 

(ckData) 

Fig. 47 exif VAIL lEttfl 
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F L, 2,~7-b ,~ I- 

(Hex) 

+00 

+01 

+02 

+03 

+04 

+05 

+06 

+07 

+08 

+09 

+0A 

+0B 

+0C 

+IE 

-~-F 

(Hex) 

4C 

49 

53 

54 

26 

’ 00 

00 

00 

65 

78 

69 

66 

"LIST" 

(cklD) 

’00000026.H 
(ckSize) 

"exif" 
(listType) 

ever-ck 
(12B~e) 

erel-ck 

(22B~e) 

~-F 
(Hex) 

65 

76 

65 

72 

04 

00 

.00 

00 

"ever" 

(cklD) 

0000000A.H 

-(ckSize) 

65 

72 

65 

6C 

0D 

00~ 

00 

00 

"erer’ 

(cklD) 

O00900p.H 
(ckSize), 

"DSC00001 .JPG" 
Z 

(ckData) 

Fig. 47 exif U 
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3.7. 52 - (DIEU 

3.7.1.774 )141:11,FrZEZ: 

774 /14By---03cvtatmitt.40,,,o 4. L, 774)1.4v:_a ASCII YgEOC •istEilt6 (H* 77 

4 /14i4W5t1111-t.w). x. 3c 1;(pkiLI-6 

aistft11..t.0/N). ITTATU, 4 .7%,=1Igh t".WAV" 1 (WAVE Form 

Audio File ofyi-Ag-i-L-BE -t6). 

3.7.2. --imgts Exif zap7 7 11. 

Exifif)*7.7.-01/0)0t 

Fig. 481::ir;tc, 

Fig. 480 gi'"C', F61,140033-)lt Exif iiifrra7 411--C'IZ%RoN*Xto iff00- 03`53-1 (fact-ck Qom) 

PCM 3 ,s4 )540*-galTW, PCM 3f x (ti. -Law 

)54,IMA-ADPCM iV4t.e) oWS-11!OW)N*A---J-. thqt;',.1..-05*V121--7° a °DT>, Ea 

-118-
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3.7.1. 7 7 -1’ )1,,:~ 17_. ~-,J- $ ~ 

3.7.2.--@1~ Exif ~-~ Y 7, 4 )1, 
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RIFF~t' i7 'WAVE" (formType) 

fmt-ck (721- -7 ,y ) 

. ...... . . 

INFO VA -17.> 

 Lexif.9 

data 

Fig. 48 Exif ii`P7 7 )i,o4nd 

"INFO" (IistType) 

INAM-ck 

IGNR-ck (5t , >10 

KNIT-ck (3)(> I-) 

IART-ck (1'F4Z-) 

ICOP-ck (ma) 

"exit" (IistType) • 

ever-ck (g-53 >) 

erel-ck (mittAtig) 

etim-ck (s4pj) 

ecor-ck —MO 

emdl-ck ( 5--11-$) 

emnt-ck —t — 

eucm-ck (a —VD > 

• —119—
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RIFF~ ~, >~2 

I "INFO" (listType) 

I I NAM-ck (~4’ F)L,) 

IGNR-ck (~2,¢ 

I ICRD-ck (~,eJ E] ) 

I ICMT-ck (:3 Y, > I- ) 

t ICOP-ck (~) 

2exif’ (listType) ¯ 
_ 

I e rel-ck {11~’~) 

etim-ck (ll~J) 

ecor-ck 

J emdl-ck (-E-~)I,~) 

J emnt-ck (Y,- ~ ,/- F ) 

J eucm-ck (-q--~q Y, > F) 

Fig. 48 Exif ff~2 7 

-1.I9 - 
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Fig. 49U, Exif &P7 )1, 0 7i 27 4 77,- \ 60 Exif aI 7 7 

Fig. 490)4IiLlt-D-Criaat6„ 1512r .-t- .1-reL6M,t4:-.1t-DZIE,11- 6. 21-7°./ a 

:/01- -)r t Aloc, 

7:IzI/AA-7-tv I- • — 

(Hex) (Hex) 
+00 

+01 

+02 

+03 

+04 

08 
+09 
+OA 
+OB 

+oc 

SO* 

52 

"RIFF" 
(cklD) 

49 
46 

46 

ckSize 
(4Byte) 

57 

41 'WAVE" 
56 (formType) 

45 

fmt-ck 

fact-ck 

INFO I) A I-
-1, .',

exif I) A I-
-%.7.> 

data-ck 

20* 

"LIST" 

ckSize (4Byte) 

"INFO" 

INAM-ck 

IGNR-ck 

ICRD-ck 

ICMT-ck 

IART-ck 

ICOP-ck 

"LIST" 

ckSize (4Byte) 

"exit' 

ever-ck 

erel-ck 

etim-ck 

ecor-ck 

emdl-ck 

emnt-ck 

eucm-ck 

Fig. 49 ANtiV;i: Exif tcP7 7 4 414;11 

71' 
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(Hex.) 

. +00 

+01 

+02 

+03 

+04 

,:~ b-. ~-F 
(Hex) 

52 

49 

46 

46 

08 
+09 

¯ +0A 
+0B 

40C 

57 

41 

56 

45 

"RIFF" 

(cklD) 

ckSize 
(4Byte) 

’~NAVE" 
(formType) 

frnt-ck 

fact-ck 

INFO U :7, f- 

-7-~, > ~ 

exif U .X I- 

data-ck 

"LIST" 

ckSize (4Byte) 

"INFO" 

INAM-ck . 

IGNR-ck 

ICRD-ck 

ICMT-ck 

IART-ck 

ICOP-ck 

"LIST" 

ckSize (4Byte) 

"exif’ 

ever-ck 

erel-ck 

etim-ck 

ecor-ck 

emdl-ck 

emnt-ck 

eucm-ck 
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13-te A Alit 7 4 )1/5EttiN 

A.1 RGB 7 7 1 )1, 

Table 31 41IN RGB 7 7 4 11421CRONgi: 

IP* 
E*R 

E*41-)t, 
TLIOIAtaa0) 4 - 13 -$ 

gitAtaii0 -7-.1I, S 

EfikA A 
A f• I) v 70)a 

A I.9 V 7°4105- -f .> a 

A I- 9 V 7410/ I- el

if; aVg*Lt 
E*9--01U 
774&RWI904 

Mg0q44/WXYWOtt 

640(Qg) x 480(X t ) 

Exif TIFF_RGB 

DSCompany 

Example 

Ttiff 
96 

5 

9600 

72dpi(VVidth), 72dpi(Length) 

Ala 
1997:09:01 12:00:00.000 

Copyright, ABCDE,1997 

Exif EV/Alla 

1 C — .i' 3 > 

RE*5-̂ -0tdB04 
7 7 -f /1,11=i

-V-14-f JI, 

EXR 
E*AA 

A I- 9 v 70)E4 

A l- I) V 7°I130) 7 4 in 

A l- I) V 7q,10)/ -f I-ft 
E*MX*& 

Ver2.0 

1997:09:01 12:00:00.000 

1997:09:01 12:00:00.000 

80(4) x 60(1a t ) 

II(M 
1

60 

14400 

72dpi(Width), 72dpi(Length) 
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A. 1 ~IN]~,~ RGB 7 7 .’1’ 

Table 31 

640($~) x 480(~ L~) 

Exif_TIFF_RGB 

DSCompany 

Example 

96 

5 

9600 

72dpi(Width), 72dpi(Length) 

1997:09:01 12:00:00.000 

Copyright, ABCDE,1997 

Vet2.0 

1997:09:01 12:00:00.000 

1997:09:01 12:00:00.000 

8o(~) x 6o(~ 

1 
60 

14400 

72dpi(Width), 72dpi(Length) 
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Table 32 oasg RGB 7 7 T 11, 0)AENUM 

Offset 
(Hex) Name 

. Data 
(Hex or "ASCII") 

Header 0000 

0002 

Byte Order 

42 

4D4D ("MM" ) 

002A 

0004 0th IFD Offset 00000008 

Offset Entry Number 
(Hex) 

Name (Hex) 

0008 Number of Entries 0014 

Offset Tag ID Type Count ValueOffset 
(Hex) Name (Hex) (Hex) (Hex) (Hex or "ASCII") 

000A ImageWidth 0100 0004 00000001 00000280 

0016 ImageLength 0101 0004 00000001 000001E0 

0022 BitsPerSample 0102 ' 0003 00000003 000000FE 

002E Compression . 0103 0003 00000001 00010000 

003A Photometriclnterpretation 0106 0003 00000001 00020000 

0046 ImageDescription 010E 0002 0000000E 00000104 

0052 Make 010F 0002 00000009 00000112 

005E Model 0110 0002 00000008 0000011C 

0th IFD 
006A StripOffsets 0111 0004 00000060 00000124 

0076 Orientation 0112 0003 00000001 00010000 

0082 SamplesPerPixel 0115 0003 00000001 00030000 

008E RowsPerStrip 0116 0004 00000001 00000005 

009A StripByteCounts 0117 0004 00000060 000002A4 

00A6 XResolution 011A 0005 00000001 00000424 

00B2 YResolution 011B 0005 00000001 0000042C 

00BE PlanarConfiguration 011C 0003 00000001 00010000 

OOCA ResolutionUnit 0128 .0003 00000001 00020000. 

00D6 DateTime 0132 0002 00000014 00000434 

00E2 Copyright 8298 0002 00000015 - 00000484 

00EE Exif IFD Pointer 8769 0004 00000001 0000045E 

Offset Offset 
(Hex) 

Name (Hex) 

00FA Next IFD Offset 000004EC 

' Offset •. Data 
(Hex) Name - - " (Hex or "ASCII") 

00FE BitPerSample Value 000800080008 

0104 ImageDescription Value "Exif TIFF_RGB"00 

Value 0112 Make Value "DSCompany"00 

longer than 011C Model Value "Example"00 
4byte of Oth 0124 StripOffsets Value offset0,offset1,offset2 offset95 

IFD 02A4 StripByteCounts Value countO, countl, count2 count95 

0424 XResolution Value 0000004800000001 

042C YResolution Value 0000004800000001 

0434 DateTime Value "1997:09:01 12:00:00.'00 • 

0448 Copyright Value (Last Byte is Padded) "Copyright,ABCDE,1997"0000 

Offset Entry Number 
(Hex) 

Name (Hex) 

045E Exif IFD Number 0008 

Exif IFD Offset Tag ID Type Count ValueOffset 
(Hex) Name (Hex) (Hex) (Hex) (Hex or "ASCII") 

0460 ExifVersion 9000 0007 00000004 "0200" 

046C DateTimeOriginal 9003 0002 00000014 000004C4 
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Table 32 ~ RGB ~ 7.1’ )I,~-P~)~J                  ~ 

Name 

Header Byte Order 

42 

0th IFD Offset 

Name 

Number of Entries 

Name 

Oth IFD 

Value 
longer than 
4byte of 0th 

IFD 

ImageWidth 

ImageLength 

BitsPerSample 

Compression 

Photometrtclnterpretation 

ImageDescription 

Make 

Model 
stripoffsets 

Orientation 

SamplesPerPixel 

RowsPerStrip 

StripByteCounts 

XResolution 

YResolution 

PlanarConfiguration 

ResolutionUnit 

DateT~me 

Copyright 

Exif IFD Pointer 

Offset 
(Hex) 

0000 

0002 

0004 

Offset 
(Hex) 

0008 

Offset 
(Hex) 

000A 

0016 

0022 

002E 

003A 

0046 

0052 

005E 

006A 

0076 

0082 

008E 

009A 

00A6 

00B2 

00BE 

00CA 

00D6 

00E2 

00EE 

Offset 
(Hex) 

00FA 

Offset 
(Hex) 

00FE 

0104 

0112 

011C 

0124 
02A4 

0424 

042C 

0434 

0448 

Offset 
(Hex) 

045E 

Offset 
(Hex) 

0460 

046C 

Name 

Next IFD Offset 

BJtPerSample Value 

ImageDescription Value 

Make Value 

Model Value 

StripOffsets Value 

StripByteCounts Value 

XResolution Value 

YResolution Value 

DateTime Value 

Copyright Value (Last Byte is Padded) 

Name 

Exif IFD Number 

Exif IFD 
Name 

ExifVersion 

DateTimeOriginal 

Tag ID 
(Hex) 

0100 

0101 

0102 

0103 

0106 

010E 

010F 

0110 

0111 

0112 

0115 

0116 

0117 

011A 

011B 

011C 

0128 

0132 

8298 

8769 

Tag ID 
(Hex) 

9000 

9003 

Data 
(Hex or "ASCII") 

4D4D ("MM") 

002A 

00000008 

Entry Number 
(Hex) 

0014 

Type Count 
(Hex) (Hex) 

0004 00000001 

0004 00000001 

0003 00000003 

0003 (3(3000001 
0003 00000001 
0002 0000000E 

0002 00000009 

0002 00000008 

0004 00000060 

0003 00000001 

0003 00000001 

0004 00000001 

0004 00000060 

0005 00000001 

0005 00O0O001 

0003 00000001 

.0003 00000001 
0002 00000014 

0002 00000015 

0004 00000001 

Offset 
(Hex) 

000004EC 

¯ Data 
~ (Hex ~r "ASCII") 

000800080008 

"Exif_TIFF_RGB"00 

"DSCompany"00 

"Example"00 

offset0,offsetl ,offset2.....offset95 

count0, count1, count2....count95 

0000004600000001 

0000004800000001 

"1997:09:01 12:00:00"00 

"Copyright,ABC D E,1997"0000 

Entry Number 

Type 
(Hex) 

0007 

0002 

(Hex) 

0008 

Count 
(Hex) 

00000004 

00000014 

ValueOffset 
(Hex or "ASCII") 

00000280 

000001 E0 

000000FE 

00010000 

00020000 

00000104 

00000112 

0000011C 

00000124 

00010000 

00030000 

00000005 

000002A4 

00000424 

0000042C 

00010000 

00020000. 

00000434 

00000484 

0000045E 

ValueOffset 
(Hex or"ASCII") 

"0200" 

000004C4 
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0478 

0484 

0490 

049C 

04A8 

04B4 

DateTimeDigitized 

SubSecTime 

SubSecTimeOriginal 

SubSecTimeDigitized 

FlashPixVersion 

Colorspace 

9004 

9290 

9291 

9292 

A000 

A001 

0002 00000014 

0002 00000004 

0002 00000004 

0002 00000004 

0007 00000004 

0003 00000001 • 

000004D8 

IMMO 

"000.'00 

"000.'00 

"0100" 

0001 

Offset Offset 
(Hex) 

Name (Hex) 

04C0 Next IFD Offset 00000000 

Value Offset Name Data 
"ASCII") longer than (Hex) (Hex or 

4byte of Exit 04C4 SubSecTimeOriginal Value "1997:09:01 12:00:00"00 
IFD 

04D8 SubSecTimeDigitized Value "1997:09:01 12:00:00.'00 

Offset Name • Entry Number 
(Hex) (Hex) 

04EC Number Of Entries 000D 

Offset Tag ID Type Count ValueOffset 
(Hex) Name (Hex) (Hex) (Hex) (Hex) 

04EE ImageWidth 0100 0004 00000001 00000050 

04FA ImageLength 0101 0004 00000001 0000003C 

0506 BitsPerSample 0102 0003 00000003 0000058E 

0512 Compression 0103 0003 00000001 00010000 

051E Photometriclnterpretation 0106 0003 00000001 00020000 

1st IFD 052A StripOffsets 0111 0004 00000001 000005A4 

0536 SamplesPerPixel 011 0003 00000001 00030000 

0542 RowsPerStrip 0116 0004 00000001 0000003C 

054E StripByteCounts 0117 0004 00000001 0000384O 

055A XResolution 011A 0005 00000001 00000594 

0566 YResolution 011B 0005 00000001 0000059C 

0572 PlanarConfiguration 011C 0003 00000001 00010000 

057E Resolution Unit 0128 0003 00000001 00020000 

Offset Offset 
(Hex) Name (Hex) 

058A Next IFD Offset : 00000000 

Offset 
(Hex) 

Name 
Data 

(Hex or "ASCII") 
Value 

longer than 

. 

058E • BitPerSample Value 000800080008 
4byte of 1st 0594 XResolution Value 0000004800000001 

IFD 059C YResolution _ Value . 0000004800000001 

05A4 Thumbnail Image Data Strip , : , 

Offset 
(Hex) 

Name 
,- Data 
(Hex or 

3DE4 Main Image Data Strip() • . - 
- t

Main Image 6364 Main Image Data Stripl - •   - : 
: . 

• • . • • 
r . 

0E2864 Main Image Data Strip95 
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DateTimeDigitized 

SubSecTime 

SubSeclimeOriginal 

SubSecTimeDigitized 

FlashPixVersion 

Colorspace 

Name 

Next IFD Offset 

Value Name 
longer than 

4byte of Exif SubSecTimeOriginal Value 
IFD 

SubSecTimeDigitized Value 

Name 

Number Of Entries 

Name 

1st IFD 

0478 

O484 

0490 

049C 

04A8 

04B4 

Offset 

(Hex) 

04C0 

Offset 
(Hex) 

04C4 

04D8 

Offset 

(Hex) 

04EC 

Offset 
(Hex) 

04EE 

04FA 

0506 

0512 

051E 

0536 

O542 

054E 

055A 

O566 

0572 

O57E 

Offset 
(Hex) 

058A 

Offset 
(Hex) 

O58E 

0594 

059C 

05A4 

Offset 

(Hex) 

3DE4 

6364 

: 

: 

0E2864 

Value     ’ 
longer than 
4byte of 1st 

IFD 

Main Image 

ImageWidth 

ImageLength 

BitsPerSample 

Compression 

Photometriclnterpretation 

StripOffsets 

SamplesPerPixel 

RowsPerStrip 

StripByteCounts 

XResolution 

YResolution 

PlanarConfiguration 

ResolutionUnit 

Name 

Next IFD Offset 

Name 

BitPerSample Value 

XResolution . Value 

YResolution Value 

.Thumbnail Image Data Strip 

Name 

Main Image Data Strip0 

.Main. :Image, Da~ta Strip1 
: 

: 

Main Image Data Strip95 

9004 

9290 

9291 

9292 

A000 

A001 

Tag ID 

(Hex) 

0100 

0101 

0102 

0103 

0106 

0111 

011 

0116 

0117 

011A 

011B 

011C 

0128 

0002 00000014 

0002 00000004 

0002 00000004 

0002 00000004 

0007 00000004 

0003 00000001 . 

Offset 

(Hex) 

00000000 

Data 
(Hex or "ASCII") 

"1997:09:01 12:00:00"00 

"1997:09:01 12:00:00"00 

Entry Number 

(Hex) 

000D 

Type Count 
(Hex) (Hex) 

0004 00000001 

0004 00000001 

0003 00000003 

0003 00000001 

0003 00000001 

0004 00000001 

0003 00000001 

0004 00000001 

0004 00000001 

0005 00000001 

0005 00000001 

0003 00000001 

0003 00000001. 

Offset 
(Hex) 

00000000 

Data 
(Hex or "ASCII’) 

000800080008 

0000004800000001 

0000004800000001 

~- - Data 

¯ (He.x o.r,"ASCll") 

: 

000004D8 

"000"00 

"000"00 

"000"00 

"0100" 

0001 

ValueOffset 
(Hex) 

00000050 

0000003C 

0000058E 

00010000 

00020000 

000005A4 

00030000 

0000003C 

00003840 

00000594 

0000059C 

00010000 

00020000 
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A.2. OEM YCbCr 7 7 4)L'

Table 33 OEN YCbCr 7 7 4 ll4EVOllOlt174 

IN* 

LEAltdi 

N5k -( l-A,

alitit iligia) )4 - t - 

ITAtAtMa0 -7"--)1, $ -

ali rp1 

I- V V IV& 

h') V 1 11'1071 ila 

I- V V '11:16)1i'f I- a 

iiito) 1; 11 - 

A015--01tif 

774 )I, 3;EEI 04 

EMPlalt 

ASWIMAJWZNIVtt 

640(Qg) x 4ao(Mit) 

Exif TIFF_YCC 

DSCompany 

Example 

Milff 
69 

7 

8960 • 

72dpi(Width), 72dpi(Length) 

APII 
1997:09:01 12:00:00 

-I-J-7 4-i - :./7°I) .:, V'lt 4:2:2 

tX#7#›7u>l'AititiMAL —ft
Copyright, ABCDE,1997 

Exif EA-O -X6 

i — 5 3 > 

MEE= — 0) ritiElli4 

774)1,1/M804 
,-t,,y -e-I 4' 

£hf
. 

AfgEfia 

BYEMEth_ 

1..iXatFfA 

#ht t*RES 

AllY6A 

316M 
Is ot ON/OFF 

Ver2.0 . 

1997:09:01 12:00:00 

1997:09:01 12:00:00 

59/10. (1/60 U) ) 

50/10 (F (fi.:5.6 t.fl ) 
80/10 

0/0 

200/10 

.20/10 

711, 71-Z‘y I-

:BA 
- ON 

GPS %IQ 

/ -  a > 

Ilq-k-aa 

• -mos 
GPS OVA 

GPS Rimpoithixt.§ . 
EfikoDttEt ri.1 

glIbilzAL‘ttii121 -- 

Ver2.0 

lbts3skt48ft84,),- 041,391134ft5541) , 
, .. m-k 30.48 $ - I-11, 

004000.00U 

_ AillPSV,`.11-:. 1 km/h -CfMrii . -- 

AMYL 0 gE 
TOKYO - 

if .L4 -(ll. .. . . 

EX EI 
if - A 

l) 'Y 7YDIA 

- f-'9 v 74:3054 ›§1--

I- I) ‘y 1410)) f 4 I- Et 

EfikoptiMat 

m(Qm)* so(03-t) 

EMS 

. 1 

- - 
.. , 

: 60

9600 

72dpi(Wictth), 72dpi(Length) 
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A.2- ~![~/£~YCbCr 2 7 4 )P 

Table 33 ~FF,~ YCbCr 

64o(~) x 4ao(~ L~) 
Exif_TIFF_YCC 

DSCompany 

Example 

69 

7 

B960 

72dpi(VVidth), 72dpi(Length) 

1997:09:01 12:00:00 

+P’;f+~ >’2"U >~114:2:2 

b [] ¯ ON/OFF 

~+) 7’+) >7’ ,J > #AIIt~/III~i,#_--~ 
Copyright, ABCDE,1997 

Ver2.0 

1997:09:01 12:00:00 

1997:09:01 12:00:00 

59/t 0 (I/60 

50/10(F ~:5.6 ~) 

80/10 

0/0 

200/10 

.20/10 

ON 

8o(~) x. 6o(~) 

1 

9600 

72dpi(Width), 72dpi(Length) 
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Table 34 OEN YCbCr 7 7 4 11,03Eaffl 

Header 

Offset 
(Hex) Name Data 

(Hex or "ASCII") 

0000 Byte Order 4D4D ("II") 
0002 42 2A00 

0004 0th IFD Offset 08000000 

Offset Name Entry Number 
(Hex) (Hex) 

0008 Number of Entries 1700 

Offset Tag ID Type Count ValueOffset 
(Hex) Name (Hex) (Hex) (Hex) (Hex or "ASCII") 

000A ImageWidth 0001 0400 01000000 80020000 
0016 ImageLength 0101 . 0400 01000000 E0010000 
0022 BitsPerSample 0201 0300 03000000 22010000 
002E Compression 0301 0300 01000000 01000000 
003A . Photometriclnterpretation 0601 0300 01000000 06000000 
0046 ImageDescription 0E01 0200 0E000000 28010000 
0052 Make OF01 0200 09000000 36010000 
005E Model 1001 0200 08000000 • 40010000 
006A StripOffsets 1101 0400 45000000 48010000 
0076 Orientation 1201 0300 01000000 01000000 

0th IFD 0082 SamplesPerPixel 1501 0300 01000000 03000000 
008E RowsPerStrip 1601 0400 01000000 07000000 
009A StripByteCounts 1701 0400 45000000 5CO20000 
00A6 XResolution 1A01 0500 01000000 70030000 
00B2  YResolution 1B01 0500 01000000 78030000 
00BE PlanarConfiguration 1C01 0300 01000000 01000000 
OOCA ResolutionUnit 2801 0300 01000000 02000000 
00D6 DateTime 3201 0200 14000000 80030000 
00E2 YCbCrSubSampling 1202 0300 02000000 02000100 
00EE YCbCrPositioning 1302 0300 01000000 02000000 
00FA Copyright 9882 0200 15000000 94030000 
0106 Exif IFD Pointer 6987 0400 01000000 AA030000 
0112 GPS IFD Offset 2588 0400 01000000 10050000 

Offset Offset 
(Hex) Name (Hex) 

01.1E Next IFD Offset 7E060000 

Offset 
(Hex) Name Data 

(Hex or "ASCII") 

0122 BitPerSample Value 080008000800 
0128 ImageDescription Value "Exif TIFF_YCCTO , 
0136 Make Value "DSCompany"0O 

Value 
longer than 0140 • Model Value "Example00 

4byte of 0148 StripOffsets Value (offset0,offtet1,offset2 offset95) 
0th IFD 025C StripByteCounts Value (count0, countl, count2 count95) 

0370 XResolution Value 4800000001000000 

037C YResolution Value 4800000001000000 
0380 DateTime Value "1997:09:01 12:00:0=0 

0394 Copyright Value 
(Last Byte is Padded) . "Copyright,ABCDE,199T'0000 

Exif IFD 
Offset 
(Hex) Name Entry Number 

(Hex) 

03AA Exif IFD Number 1400 
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Header 

0th IFD 

Value 
longer than 

4byte of 
Oth IFD 

Exif IFD 

Offset 
(Hex) 

0000 
0002 

0004 

Offset 

(Hex) 

0008 

Offset 
(Hex) 

000A 

0016 

0022 

002E 

003A 

0046 

0052 

005E 

006A 

0076 

0082 

008E 

009A 

00A6 

00B2 

00BE 

00CA 

00D6 

00E2 

00EE 

00FA 

0106 

0112 

Offset 
(Hex) 

011E 

Offset 

(Hex) 

0122 

0128 

0136 

0140 

0148 

025C 

0370 

037C 

0380 

0394 

Offset 
(Hex) 

03AA 

Table 34 

Name 

Byte Order 

42 

0th IFD Offset 

Name 

Number of Entries 

Name 
Tag ID Type 
(Hex) (Hex) 

Data 
(Hex or"ASClr’) 

4D4D C’II") 

2A00 

08000000 

Entry Number 

(Hex) 

1700 

Count 
(Hex) 

ValueOffset 
(Hex or "ASCII") 

ImageWidth 

ImageLength 

BitsPerSample 

Compression 

Photometriclnterpretation 

ImageDescription 

Make 

Model 

StripOffsets 

Orientation 

SamplesPerPixel 

RowsPerStrip 

StripByteCounts 

XResolution 

YResolution 

PlanarConfiguration 

ResolutionUnit 

Date~me 

YCbCrSubSampling 

YCbCrPositioning 

Copyright 

Exif IFD Pointer 

0001 0400 

0101 0400 

0201 0300 

0301 0300 

0601 0300 

0E01 0200 

0F01 0200 

1001 0200 

1101 0400 

1201 0300 

1501 0300 

1601 0400 

1701 0400 

1A01 0500 

1B01 0500 

1C01 0300 

2801 0300 

3201 0200 

1202 0300 

1302 0300 

9882 0200 

6987 0400 

01000000 

01000000 

03000000 

01000000 

01000000 

0E000000 

09000000 

08000000 

4,5000000 
01000000 

01000000 

01000000 

~000000 
01000000 

01000000 

01000000 

01000000 

14000000 

02000000 

01000000 

15000000 

01000000 

80020000 

E0010000 

22010000 

01000000 

06000000 

28010000 

36010000 

40010000 

48010000 

01000000 

03000000 

07000000 

5C020000 

70030000 

78030000 

01000000 

02000000 

80030000 

02000100 

02000000 

94030000 

AA030000 

GPS IFD Offset 

Name 

Next IFD Offset 

Name 

BitPerSample Value 

ImageDescription Value 

Make Value 

Model Value 

StdpOffse.ts Value 

StripByteCounts Value 

XResolution Value 

YResolution Value 

Date’l~me Value 
’ Copyright Value 

(Last Byte is PaddedI 

Name 

Exif IFD Number 

2588 0400 01000000 

Offset 
(Hex) 

7E060000 

Data 
(Hex or "ASCII’) 

080008000800 

"Exif_TIFF_YCC"00 

"DSCompany"00 

"Example"00 

(offset0,off~etl,offset2.....offset95) 

(count0, count1, count2....count95) 

4800000001000000 

4800000001000000 

"1997:09:01 12:00:00"00 

"Copyright,ABCDE,1997’’0000 

Entry Number 
(Hex) 

1400 

10050000 
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Offset 
(Hex) Name 

Tag ID 
(Hex) 

Type Count 
(Hex) (Hex) 

ValueOffset 
(Hex or "ASCII") 

03AC ExposureTime 9A82 0500 01000000 A0040000 

03B8 FNumber 9D82 0500 01000000 A8040000 

03C4 ExifVersion 0090 0700 04000000 "0200" 

03D0 DateTimeOriginal 0390 0200 14000000 B0040000 

03DC DateTimeDigitized 0490 0200 14000000 C4040000 

• 03E8 ShutterSpeedValue 0192 0A00 01000000 D8040000 

03F4 ApertureValue 0292 0500 01000000 E0040000 

0400 BrightnessValue 0392 OA00 01000000 E8040000 

040C ExposureBiasValue 0492 OA00 01000000 F0040000 

0418 MaxApertureRatioValue 0592 0500 01000000 F8040000 

0424 SubjectDistance 0692 0500 01000000 00050000 

0430 MeteringMode 0792 0300 01000000 01000000 

043C LightSource 0892 0300 01000000 01000000 

0448 Flash 0992 0300 01000000 00000000 

0454 FocalLength 0A92 0500 01000000 08050000 

0460 SubSecTime 9092 0200 04000000 "000"00 

046C SubSecTimeOriginal 9192 0200 04000000 "006'00 
0478 SubSecTimeDigitized 9292 0200 04000000 "000"00 

0484 FlashPixVersion A000 0700 04000000 "0100" 

0490 ColorSpace A001 0300 01000000 01000000 

Offset 
(Hex) Name 

Offset 
(Hex) 

049C Next IFD Offset • 00000000 

Offset 
(Hex) Name 

Data 
(Hex or "ASCII") 

04A0 ExposureTime Value 010000003C000000 

04A8 FNumber Value 0400000001000000 • 

• 0460  DateTimeOriginal Value "1997:09:01 12:00:06'00 
Value 

longer than 
4Byte of 
Exif IFD 

04C4 

04D8 

04E0 

DateTimeDigitized Value 

ShutterSpeed Value 

ApertureValue Value 

"1997:09:01 12:00:06'00 

0600000001000000 

0400000001000000 

04E8 BrightnessValue Value 0000000001000000 

- 04F0 ExposureBiasValue Value 0000000001000000 

04F8 MaxApertureRatio Value 0100000001000000 

0500 SubjectDistance Value OF0000000A000000 , 

0508 FocalLength Value 3200000001000000 

GPS IFD Offset Entry Number 
(Hex) Name (Hex) 

0510 . GPS IFD Number 0013 • • 

Offset Name Tag ID Type Count - ValueOffset 
(Hex) • (Hex) (Hex) (Hex) (Hex or "ASCII") 

0512  GPSVersionlF 0000 0100 , , • 04000000 02000000 

051E. GPSLatitudeRef 0100 0200 . 02000000 "N"000600 , 

052A • GPSLatitude 0200 0500 03000000 . , • FA050000 • 

0536 - GPSLongitudeRef 0300 0200  02000000 • 'E"000000 

0542 • GPSLongitude 0400 0500 • • • %. • 03000000 ..•. 12060000 

054E • GP SAltitudeRef •  0500 0100.• . 01000000 00000000 

055A . , GPSAltitude 0600 0500 ; _ 01000000 2A060000 

. 0566 
• • , • 

GPSTimeStamp _ ._ 0700 -mop -- - qapocmo _ _ . 32060000 

0572 _ .. .;•' , ,GPSSatellites 0800 0200 OD000000 4A060000 • , , :•• 
057E ' ''' GPSStatus 0900 0200 02000000 , "A"000000 

058A •r• GPSMeasureMode 0A0.0 0200. . : 02000000 : - "7000000 

0596 GPSDOP OBOO 0500 01000000 58060000 
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Value 
Iongerthan 

4Byte of 
Exif IFD 

GPS IFD 

Offset 
(Hex) 

03AC 

03B8 

03C4 

03D0 

03DC 

03E8 

03F4 

0400 

040C 

0418 

0424 

0430 

043C 

0448 

O454 

0460 

046C 

0478 

0484 

0490 

Offset 
(Hex) 

049C 

Offset 
(Hex) 

04A0 

04A8 

04B0 

04C4 

04D8 

04E0 

04E8 

04F0 

04F8 

0500 

0508 

Offset 
(Hex) 

0510 

Offset 
(Hex) 

0512 

051E 

052A 

0536 

0542 

054E 

055A 

0572 

057E 

058A 

0596 

Name 

ExposureTime 

FNumber 

ExiNersion 

DateTimeOriginal 

DateTimeDigitized 

ShutterSpeedValue 

ApertureValue 

BrightnessValue 

ExposureBiasValue 

MaxApertureRatioValue 

SubjectDistance 

MeteringMode 

LightSource 

Flash 

FocalLength 

SubSecTime 

SubSecTimeOriginal 

SubSecTimeDigitized 

Flash PixVersion 

ColorSpace 

Name 

Next IFD Offset 

Name 

Exposure’lime Value 

FNumber Value 

DateTimeOriginal Value 

DateTimeDigitized Value 

ShutterSpeed Value 

ApertureValue Value 

BrightnessValue Value 

ExposureBiasValue Value 

MaxApertureRatio Value 

SubjectDistance Value 

FocalLength Value 

Name 

GPS IFD Number 

Name 

GPSVersionlF 

GPSLatitudeRef 

¯ GPSLatitude 

GPSLongitudeRef 

~, GPS.Longitude 

.. G.PSNtitudeRef 
GPSAItitude 

GPS’13meS.tamp 

.... - .;," ,,GPSSatellites 

GPSStatus 

¯ ~ GPSMeasureMode 

GPSDOP 

Tag ID 

(Hex) 

9A82 

9D82 

0090 

0390 

0490, 

0192 

0292 

0392 

0492 

0592 

0692 

0792 

0892 

0992 

0A92 

9092 

9192 

9292 

A000 

A001 

TaglD 
(Hex) 

0300 
01oo 

0200 

0300 

0400 

0500 

0600 

o7o0 
0800 

0900 

0A0O 

0B00. 

Type 
(Hex) 

0500 

05OO 

0700 

0200 

0200 

0A00 

0500 

0A00 

0A00 

0500 

0500 

0300 

0300 

0300 

0500 

0200 

0200 

0200 

0700 

0300 

Typp 
(Hex) 

0100 

0200 

050~, 

0200 

0500 

0100.. 

0500 

;0500 

0200 

0200 

o~o0 ..... ~, :, 
0500 

Count 
(Hex) 

01000000 

01000000 

04000000 

14000000 

14000000 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000 

04000000 

04000000 

04000000 

04000000 

01000000 

Offset 
(Hex) 

00000000 

Data 
(Hex or"ASClr’) 

010000003C000000 

0400000001000000 

"i997:09:01 12:00:00"00 

"1997:09:01 12:00:00"00 

0600000001000000 

0400000001000000 

0000000001000000 

0000000001000000 

0100000001000000 

0F0000000A000000 

3200000001000000 

Entry Number 
(Hex) 

" 0013 

Count 
(Hex) 

,, 04000000 

02000000 

03000000 
02000000 
03000000 
01000000 

, ..01000000 

ValueOffset 
(Hex or"ASCII") 

A0040000 

A8040000 

"0200" 

B0040000 

C4040000 

D8040000 

E0040000 

E8040000 

F0040000 

F8040000 

00050000 
01000000 

01000000 

03000000 

08050000 

"000"00 

"00if’00 

"000"00 

"0100" 

01000000 

ValueOffset 
(Hex or "ASCII") 

~, 02000000 
. .. 

"E"000000 

12060000 

00000000 
2A060000 

03q0.0000 ......... 32060000 .. 

0D000000 .... , 4A06~).~00 
02000000    " ~’:~ ~’A"000000 

02000000 ’ ¯ , ~ "2"000000 

01000000 . 58060000 
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05A2 

05AE 

05BA 

05C6 

05D2 

05DE 

05EA 

GPSSpeedRef 

GPSSpeed 

GPSTrackRef 

GPSTrack 

GPSImgDirectionRef 

GPSImgDirection 

GPSMapDatum 

OCOO 0200 02000000 ':Ic000000 

ODOO 0500 01000000 60060000 

OE00 0200 02000000 "7'000000 

OF00 0500  01000000 68060000 
1000 0200 02000000 "7'000000 

1100 0500 01000000 70060000 

1200 0200 06000000 78060000 

Offset 
(Hex) Name . 

Offset 
(Hex) 

05F6 Next IFD Offset 00000000 

Offset 
(Hex) Name 

Data 
(Hex or "ASCII") 

05FA GPSLatitude Value 230000000100000030000000010000000800000001000000 

0612 GPSLongitude Value 8B0000000100000022000000010000003700000001000000 
062A GPSAltitude Value E806000064000000 

Value 
ionger than 0632 GPSTimeStamp Value 000000000100000000000000010000000000000001000000 

4Byte of 
GPS IFD 

064A GPSSatellites Value (Last Byte is 
padded) "2,7,14,15,16'0000 

0658 GPSDOP Value 0100000001000000 
0660 GPSSpeed Value 0000000001000000 

0668 GPSTrack Value 0000000001000000 

0670 GPSImgDirection Value 0000000001000000 

0678 GPSMapDatum Value "TOKYO"00 

Offset Entry Number 
(Hex) Name (Hex) 

067E Number Of Entries OF00 

Offset Tag ID Type Count ValueOffset 
'. (Hex) Name (Hex) (Hex) (Hex) (Hex or "ASCII") 

0680 ImageWidth 0001 0400 01000000 50000000 

068C ImageLength 0101 0400 01000000 3C000000 

0698 BitsPerSample 0201 0300 03000000 38070000 
06A4 Compression 0301 0300 01000000 01000000 

0680 Photometriclnterpretation 0601 0300 01000000 06000000 
. 06BC StripOffsets 1101 0400 01000000 4E070000 

1st IFD 06C8 SamplesPerPixel 1501 0300 01000000 03000000 
06D4 RowsPerStrip 1601 0400 01000000 3C000000 

06E0 StripByteCounts 1701 0400- 01000000 80250000 

06EC XResolution 1A01 0500 01000000 3E070000 

06F8 YResolution 1B01 0500 01000000 46070000 

0704  PlanarConfiguration 1C01 0300 01000000 . 01000000 

0710 ResolutionUnit 2801 0300 01000000 02000000 

071C YCbCrSubSampling 1202 0300 02000000 02000100 

0728 YCbCrPositioning 1302 0300 01000000 02000000 

Offset 
(Hex) Name 

Offset 
(Hex) 

0734 Next IFD Offset 00000000 

Offset Name 
Data 

"ASCII") 
Value 

(Hex) (Hex or 

0738 BitPerSample Value 080008000800 longer than 
4byte of 073E XResolution Value 4800000001000000 
1st IFD 0746 YResolution Value 4800000001000000 

074E (Thumbnail Image Data Strip) 

Main Image 
Data 

Offset 
(Hex) Name 

Data 
(Hex or "ASCII") 

2CCE Image Data StripO • . 
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05A2 

05AE 

05BA 

05C6 

05D2 

05DE 

05EA 

Offset 
(Hex) 

05F6 

Offset 
(Hex) 

05FA 

0612 

062A 
Value 

longer than    0632 
4Byte of 064A 
GPS IFD 

0658 

0660 

0668 

0670 

~0678 

Offset 
(Hex) 

067E 

Offset 
(Hex) 

0680 

0680 

0698 

06A4 

06B0 

06BC 

1st IFD 0608 

06D4 

06E0 

06EC 

06F8 

0704 

0710 

0710 

0728 

Offset 
(Hex) 

0734 

Offset 
(Hex) 

Value 
longer than 0738 

4byte of 073E 
1st IFD 

0746 

074E 

Main Image    Offset 
Data (Hex) 

2CCE 

GPSSpeedRef 

GPSSpeed 

GPSTrackRef 

GPSTrack 

GPSImgDirectionRef 

GPSImgDirection 

GPSMapDatum 

Name            , 

Next IFD Offset 

Name 

GPSLatitude Value 

GPSLongitude Value 

GPSAItitude Value 

GPSTimeStamp Value 
GPSSatellites Value (Last Byte is 

padded) 
GPSDOP Value 

GPSSpeed Value 

GPSTrack Value 

GPSImgDirection Value 

GPSMapDatum Value 

Name 

Number Of Entries 

Name 

ImageWidth 

ImageLength 

BitsPerSample 

Compression 

Photometriclnterpretation 

StripOffsets 

SamplesPerPixel 

RowsPerStrip 

StripByteCounts 

XResolution 

YResolution 

PlanarConfiguration 

ResolutionUnit 

YCbCrSubSampling 

YCbCrPositioning 

0C00 

0D00 

0E00 

0F00 

1000 

1.100 

1200 

Tag ID 
(Hex) 

0001 

0101 

0201 

0301 

0601 

1101 

1501 

1601 

1701 

1A01 

1B01 

IC01 

2801 

1202 

1302 

0200 02000000 "~’000000 

0500 01000000 60060000 

0200 02000000 "T’O00000 
0500 01000000 68060000 

0200 -02000000 ’T’O00000 
0500 01000000 70060000 

0200 06000000 78060000 

Offset 
(Hex) 

00000000 

Data 
(Hex or"ASCII") 

230000000100000030000000010000000800000001000000 

8B0000000100000022000000010000003700000001000000 

E80B000064000000 

000000000100000000000000010000000000000001000000 

Type ValueOffset 
(Hex) (Hex or "ASCII") 

0400 50000000 

0400 30000000 

0300 38070000 

0300 01000000 

0300 06000000 

0400 4E070000 

0300 03000000 

0400 30000000 

0400- 80250000 

0500 3E070000 

0500 46070000 

0300 01000000 

0300 02000000 

0300 02000100 

0300 02000000 

Name 

Next IFD Offset 

Name 

BitPerSample Value 

XResolution Value 

YResolution Value 

(Thumbnail Image Data Strip) 

Data 
Name 

(Hex or "ASCII") 

Image Data Strip0 : 

"2,7,14,15,16"0000 

0100000001000000 

0000000001000000 

0000000001000000 

0000000001000000 

"TOKYO"O0 

Entry Number 
(Hex) 

0F00 

Count 
(Hex) 

01000000 

01000000 

03000000 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000 

01000000. 

01000000 

02000000 

01000000 

Offset 
(Hex) 

00000000 

Data 
(Hex or "ASCII") 

080008000800 

4600000001000000 

4600000001000000 
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4FCE 

0978CE 

Image Data Stripl 

Image Data Strip68 
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4FCE 

; 

: 

0978CE 

Image Data Strip1 

: 

: 

I~iage Data Strip68 
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A.3 JPEG E.S (4:2:2) 7 7 ,( )1. 

Table 35 JPEG We (4:2:2) 7 7 -f ikiEnffila)M74 

Iffitt 
Cati7 t —7 V F` 

-9- 7 -li- >1 V i V' 

l) — I-7—t— 

2÷1b7--711, 031 

EXEZ 

R_I 1J2 -f HI- 

TLI1alt 000))4 -t -$ 
[th.:If*Atiligi0) --7: 1I, S 

II IiiMr31 
I__64(7401;t0 

7 7 4 11-VZEI 04 

lergifq44/4MWrgag 

JPEG 
YCC 4:2:2 

#$A 
3 

640() x 480( t ) 
Exif_JPEG_422 

DSCompany 
Example 

DAM 
72dpi(Width), 72dpi(Length) 

1997:09:01 12:00:00 
Copyright, ABCDE,1997 

Exif fflAY/A16 
/i—  a > ' 

igiiift5-.- (1)gri El ll4 
7 7 -f li,i'ffilEIII4 

miitZ—*il-Ogg 
EfJ02116— I4' 

:-./-t —AE— I: 
0 i)fil 
a Ltia 

lEYEMEil 
. l, iXat Fe 

V 442E bit ' 

A 1- o AI ON/OFF 

Ver2.0 
1997:09:01 12:00:00 
1997:09:01 12:00:00 

Y,Cb,Cr 
2bit/pel 

59/10 (1/60 04@ ) 
50/10 (F fa:5.6 141 ) 

. 80/10 
0/0 

200/10 
20/10 

ON 

.-9-A*-f A, . _ . 

O%7 71- —7 v Is 
it7t -i7l» .

WAS 
ITlitlOigilIkti 

JPEG - 
.., . 

• YCC 4:2:2

80(q) x 60(rAt) 
72dpi(Width), 72dpi(Length) 
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A.3 JPEG ~,{,~ (4:2:2 

Table 35 JPEG J~,~ (4:2:2) 

JPEG 

YCC 4:2:2 

3 

640(~) x 480(~ ~ ) 

Exif_JPEG_422 

DSCompany 

Example 

72dpi(Width), 72dpi(Length) 

1997:09:01 12:00:00 

Copyright, ABCDE,1997 

Ver2.0 

1997:09:01 12:00:00 

1997:09:01 12:00:00 

Y, Cb,Cr 

2bit/pel 

59/10 (1/60 ~’~) 

50110 (F f~:5.6 ~) 

80/10 

0/0 

200/10 

20/10 

oN 

JPEG 

YCC 4:2:2 

8o($~) x 6o(~-) 
72dpi(Width), 72dpi(Length) 
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Table 36 JPEG ES (4:2:2) JPEG U 

Offset 
(Hex) Maker Segment Name Code 

(Hex) Comment 

0000 SOI SOI Marker FFD8 Start of Image 

0002 

0004 

0006 APP1 

APP1 Marker 

APP1 Length 

Identifier 

FFE1 

291C 

"Exif'00 

000B Pad 00 

000C APP1 Body See Next Table 

0E39 DQT Marker FFDB Define Quantization Table 
0E3B DQT Length 0005 

OE3D Pq, Tq 00 

0E3E table elements 100BOCOE 64Bytes Data 

0E7E DQT Pq,Tq 01 
0E7F table elements OF101016.... 64Bytes Data 
OEBF Pq,Tq 02 

.DECO table elements OF101016.... 64Bytes Data 

OF00 DHT Marker FFC4 

OF02 DHT Length 01A2 
OF04 Th 00 Table 0 for DC 
OF05 Li 00010501.... 
OF15 Vij 00010203.... 
OF21 Th 10 Table 0 for AC 

OF22 Li 00020103.... 

OF2 
DHT 

Vij 01020300.... 

OFD4 Th 01 Table 1 for DC 
OFD5 Li 00030101.... 

OFE5 Vij 00010203....
OFF1 Th 11 Table 1 for AC 
OFF2 Li 00020102.... 

1002 Vij 00010203.... 

10A4 DRI Marker FFDD 

10A6 DRI DRI Length 0004 
10A8 ' Ri 0004 

10AA SOF0 Marker FFCO 
10AC SOF0 Lentth 0011 

10AE P 08 

10AF Y 01EO 

10B1 ' — X - 0280.. -- 

10B3 Nf 03 

10B4 C1 01 
10B5 SOF0 H1,V1 21 

10B6 Tq1 00 

10B7 C2 02 

-1088 H2,V2 11 

10B9 Tq2 01 

10BA C3 03 

1OBB H3,V3 11 

10BC Tq3 02 

10BD SOS SOS Marker FFDA 

10BF SOS Length 000C 
10C1 Ns 03 
10C2 Cs1 01 
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Offs~ 
(Hex) 

0500 

0002 

0004 

0006 

000B 

000C 

0E39 

0E3B 

0E3D 

0E3E 

0E7E 

0E7F 

0EBF 

.0EC0 

0F00 

0F02 

0F04 

0F05 

0F15 

0F21 

0F22 

0F32 

0FD4 

0FD5 

0FE5 

0FF1 

0FF2 

1002 

10A4 

10A6 

10A8 

10AA 

10AC 

10AE 

10AF 

10B1 

10B3 

10B4 

10B5 

10B6 

10B7 

10B8 

10B9 

10BA 

10BB 

10BC 

10BD 

10BF 

10C1 

10C2 

Table 36 JPEG FF~ (4:2:2) 

Maker Segment Name Comment 

SOl Start of Image 

APP1 

DOT 

DHT 

DRI 

SOl Marker 

APP1 Marker 

APP1 Length 

Identifier 

Pad 

APP1 Body 

DQT Marker 

DQT Length 

Pq, Tq 

table elements 

Pq,Tq 

table elements 

Pq,Tq 

table elements 

DHT Marker 

DHT Length 

Th 

Li 

wj 
Th 

Li 

Vij 

Th 

Li 

wj 
Th 

Li 

wj 
DRI Marker 

DRI Length 

Ri 

SOF0 Marker 

SOF0 Lentth 

Code 
(Hex) 

FFD8 

FFE1 

291C 

"Exif’00 

00 

FFDB 

00C5 

O0 

IOOBOCOE ..... 

01 

0F101016 .... 

02 

0F101016 .... 

FFC4 

01A2 

O0 

00010501 .... 

00010203 .... 

10 

00020103 

01020300 .... 

01 

00030101 .... 

00010203 .... 

11 

00020102 .... 

00010203 .... 

FFDD 

0004 

0004 

FFC0 

0011 

See Next Table 

Define Quantization Table 

SOFO 

P 

Y 

X 

Nf 

C1 

H1 ,V1 

Tql 

08 

01 E0 

- 0280. ’ -- 

03 

01 

21 

00 

64Bytes Data 

64Bytes Data 

64Bytes Data 

Table 0 for DC 

Table 0 for AC 

Table 1 for DC 

Table 1 for AC 

SOS 

C2 

H2,V2 

Tq2 

C3 

H3,V3 

Tq3 

SOS Marker 

SOS Length 

Ns 

Csl 

02 

11 

01 

03 

11 

02 

,FFDA 

000C 

03 

01 
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10C3 Td1,Ta1 00 
10C4 Cs2 02 

10C5 Td2,Ta2 11 

10C6 Cs3 03 

10C7 Td3,Ta3 11 

10C8 Ss 00 
10C9 Se 3F 

10CA Ah,AI 00 

10CB Image Data F36A.... Compressed Data 

111C4 EOI FFD9 
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10C3 

10C4 

10C5 

10C6 

10C 7 

10C 8 

¯ 10C9 

10CA 

Tall ,Tal 

Cs2 

Td2,Ta2 

Cs3 

Td3,Ta3 

Ss 

Se 

Ah,AI 

00 

02 

11 

03 

11 

00 

3F 

00 

10CB Image Data F36A .... Compressed Data 

111C4 EOI FFD9 
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Table 37 JPEG ES (4:2:2) 7 7 -f 1I,O) APP1 EVA 

Offset 
(Hex) Name 

Data 
(Hex or "ASCII") 

Header 0000 

0002 

Byte Order 

42 

, 4040 ("II") . 
- 2A00 , 

0004 0th IFD Offset 08000000 

Offset 
(Hex) 

Name 
Entry Number 

(Hex) 

0008 Number of Entries OBOO 

Offset Tag ID Type Count ValueOffset 
(Hex) Name 

- (Hex) (Hex) (Hex) (Hex or "ASCII") 

000A ImageDescription 0E01 0200 0E000000 92000000 

0016 Make OF01 0200 09000000 A0000000 

0022 Model 1001 0200 08000000 AA000000 

002E Orientation 1201 0300 01000000 01000000 

0th IFD 003A XResolution 1A01 0500 01000000 B2000000 

0046 YResolution 1601 0500 01000000 BA000000 

0052 ResolutionUnit 2801 0300 01000000 02000000 

005E DateTime 3201 0200 14000000 C2000000 

006A YCbCrPositioning 1302 0300 01000000 02000000 

0076 CopyRight 9882 0200 15000000 D6000000 

0082 Exif IFD Pointer 6987 0400 01000000 EC000000 

Offset 
(Hex) 

Name 
Offset 
(Hex) 

008E Next IFD Offset C402 

Offset 
(Hex) Name Data 

(Hex or "ASCII") 

0092 ImageDescription Value "Exif JPEG_422"00 • 

Value 00A0 Make Value "DSCompany"00 

longer than 00AA Model Value "Example"00 
4byte of 0th IFD 00B2 XResolution Value 4800000001000000 

00BA YResolution Value 4800000001000000 

00C2 DateTime Value "1997:09:01 12:00:00"00 

00D6 Copyright Value (Last Byte is Padded) "Copyright,ABCDE,199T'0000 

Exif IFD 
Offset 
(Hex) Name 

Entry Number 
(Hex) 

00EC Exif IFD Number 1900 

Offset Tag ID Type Count ValueOffset 
(Hex) Name (Hex) (Hex) (Hex) (Hex or "ASCII") 

00EE ExposureTime 9A82 0500 01000000 1E020000 

00FA FNumber 9D82 0500 01000000 26020000 

0106 ExifVersion 0090 0700 04000000 "0200" 

0112 DateTimeOriginal 0390 0200 14000000 2E020000 

011E DateTimeDigitized 0490 0200 14000000 42020000 

012A ComponentsConfiguration 0191 0700 04000000 01020000 

0136 CompressedBitsPerPixel 0292 0500 01000000 56020000 

0142 ShutterSpeedValue 0192 0A00 01000000 5E020000 

• 014E Aperture Value 0292 0500 01000000 66020000 

015A BrightnessValue 0392 0A00 01000000 6E020000 

0166 ExposureBiasValue 0492 0A00 01000000 76020000

0172 MaxApertureRatioValue 0592 0500 01000000 7E020000 

017E SubjectDistance 0692 0500 01000000 86020000 

018A MeteringMode 0792 0300 01000000 01000000 
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Header 

Oth IFD 

Value 
longer than 

4byte of 0th IFD 

Table 37 JPEG B~,~ (4:2:2) 2 :~ -1’ )1..0) APP1 ~,~J 

Name 

Byte Order 

42 

0th IFD Offset 

Offset 

(Hex) 

0000 

0002 

0004 

Offset 

(Hex) 

0008 

Offset 
(Hex) 

O00A 

0016 

0022 

002E 

003A 

0046 

0052 

005E 

006A 

0076 

0082 

Offset 
(Hex) 

008E 

Offset 
(Hex) 

0092 

00A0 

00AA 

00B2 

00BA 

00C2 

00D6 

Offset 
(Hex) 

00EC 

Offset 
(Hex) 

Name 

Number of Entries 

Name 

ImageDescription 

Make 

Model 

Orientation 

XResolution 

YResolution 

ResolutionUnit 

Date’l~me 

YCbCrPositioning 

CopyRight 

Exif IFD Pointer 

Name 

Next IFD Offset 

Name 

ImageDescription Value 

Make Value 

Model Value 

XResolution Value 

YResolution Value 

DateTime Value 

Copyright Value (Last Byte is Padded) 

TaglD ValueOffset 
(Hex) (Hex or"ASCII") 

0E01 - 92000000 

0F01 A0000000 

1001 AA000000 

1201 01000000 

1A01 B2000000 

1B01 BA000000 

2801 02000000 

3201 C2000000 

1302 02000000 

9882 D6000000 

6987 EC000000 

Data 
(Hex or "ASCII") 

4D4D ("11") 

2A00 

08000000 

Entry Number. 
(Hex) 

0B00 

Type Count 
(Hex) (Hex) 

0200 0E000000 

0200 09000000 

0200 08000000 

0300 01000000 

0500 01000000 

0500 01000000 

0300 01000000 

0200 14000000 

0300 01000000 

0200 15000000 

0400 01000000 

Offset 
(Hex) 

C402 

Data 
(Hex or "ASCII’) 

"Exif_3 P EG_42~’00 

"DSCompany"00 

"Example"00 

4800000001000000 

4800000001000000 

"1997:09:01 12:00:00"00 

"Copyright,ABCDE,1997"0000 

Entry Number 
(Hex) 

1900 

Type Count 
(Hex) (Hex) 

Exif IFD Name 

Exif IFD Number 

Name 
Tag ID ValueOffset 
(Hex) (Hex or "ASCII") 

00EE 

00FA 

0106 

0112 

011E 

012A 

0136 

0142 

014E 

015A 

0166 

0172 

017E 

018A 

Exposure’lime 

FNumber 

ExifVersJon 

DateTimeOriginal 

DateTimeDigitized 

ComponentsConflguration 

CompressedBitsPerPixel 

ShutterSpeedValue 

ApertureValue 

BrightnessValue 

ExposureBiasValue 

MaxApertureRatioValue 

SubjectDistance 

MeteringMode 

9A82 0500 01000000 1E020000 

9D82 0500 01000000 26020000 

0090 0700 04000000 "0200" 

0390 0200 14000000 2E020000 

0490 0200 14000000 42020000 

0191 0700 04000000 01020000 

0292 0500 01000000 56020000 

0192 : 0A00 01000000 5E020000 

0292 0500 01000000 66020000 

0392 0A00 01000000 6E020000 

0492 0A00 01000000 76020000 

0592 0500 01000000 7E020000 

0692 0500 01000000 86020000 

0792 0300 01000000 01000000 
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0196 

01A2 

01AE 

01BA 

• 0106 

01D2 

01DE 

01EA 

LightSource 

Flash 

FocalLength 

UserComments 

SubSecTime 

SubSecTimeOriginal 

SubSecTimeDigitized 

FlashPixVersion 

 0892 

0992 

0A92 

8692 

9092 

9192 

9292 

A000 

' 0300 , 01000000 

0300 01000000 

0500 01000000 

0700 2E000000 

0200 04000000 

0200 04000000 

0200 04000000 

0700 04000000 

 - 01000000 

00000000 

8E020000 

96020000 
• "001r00 

"0001)0 

"000.'00 

"0100" 
01F6 Colorspace A001 0300 01000000 01000000 
0202 Pixel X Dimension A002 0400 01000000 i 80020000 

020E Pixel Y Dimension A003 0400 01000000 E0010000 

Offset Offset 
(Hex) Name 

(Hex) 

021A Next IFD Offset 00000000 

Offset 
(Hex) Name Data 

(Hex or "ASCII") 

021E ExposureTime Value 010000003C000000 

0226 FNumber Value 0400000001000000 
022E DateTimeOriginal Value "1997:09:01 12:00:00M 
0242 DateTimeDigitized Value "1997:09:01 12:00:00.'00 

Value 
longer than 

4Byte of 
Exif IFD 

0256 

025E - 

0266 

, CompressedBitsPerPixel Value 

ShutterSpeedValue Value 

ApertureValue Value 

0200000001000000 

0600000001000000 

0400000001000000 
026E BrightnessValue Value 0000000001000000 
0276 ExposureBiasValue Value 0000000001000000 

027E MaxApertureRatioValue Value 0100000001000000 
. 0286 SubjectDistance Value 0F0000000A000000 • 

028E FocalLength Value 3200000001000000 
0296 UserComment Value (46Bytes) 4A49530000000000.... f 

Offset Entry Number 
(Hex) Name (Hex) 

02C4 Number Of Entries  "0700 

Offset Tag ID Type Count ValueOffset 
(Hex) Name (Hex) (Hex) • (Hex) (Hex or "ASCII") 

02C6 • Compression 0301 0300 01000000 '01000000 
02D2 XResolution 1A01 0500 01000000 .1E030000 

1st IFD : 02DE YResolution 1601 0500 _ 01000000 26030000 
02EA - -- ResolutionUnit " - 2801 ' '0300 - 01000000 - ••- 02000000 
02F6 JPEGInterchangeFormat 0102 0400 - 01000000 2D0E0000 
0302 JPEGInterchangeFormatLength 0202 0400 01000000 FF0A0000 

. 030E YCbCrPositioning 1302 0300 ' 01000000 ;02000000 

. Offset - Offset 
(Hex)_ ._ . ‘ 7 Name 

 
. 

... 
• 

-
, • 

' _ _ - _ . (Hex)_ _ _ . 
031A Next IFD Offset 00000000 

Value 
longer than 

Offset 
(Hex) 

Data 
(Hex or "ASCII") Name 

4byte of 1st IFD 031E 4800000001000000 XResolution Value 

0326 4800000001000000 YResolution Value 

Offset 
Thumbnail (Hex) Name Data 
Image Data 

032E Thumbnail Data (JPEG Stream) 
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Value 
longer than 

4Byte of 
Exif IFD 

1st IFD 

Value 
longer than 

4byte of 1st IFD 

Thumbnail 
Image Data 

0196 

01A2 

01AE 

01BA 

01C6 

01 D2 

01 DE 

01EA 

01 F6 

0202 

020E 

Offset 
(Hex) 

021A 

Offset 
(Hex) 

021 E 

0226 

022E 

0242 

0256 

025E - 

0266 

026E 

0276 

027E 

0286 

028E 

0296 

Offset 
(Hex) 

02C4 

Offset 
’ (Hex) 

02C6 

02D2 

~ 02DE 

02EA 

02F6 

0302 

030E 

Offset 

¯ (,e.x) _ 
031A 

Offset 
(Hex) 

031E 

0326 

Offset 
(Hex) 

032E 

LightSource 

Flash 

FocalLength 

UserComments 

SubSecTime 

SubSec’l~meOriginal 

Su~bSec’~meDigitized 
FlashPixVersion 

Colorspace 

Pixel X Dimension 

Pixel Y Dimension 

Name 

Next IFD Offset 

Name 

Exposure’lime Value 

FNumber Value 

DateTimeOriginal Value 

DateTimeDigitized Value 

CompressedBitsPer Pixel Value 

ShutterSpeedValue Value 

ApertureValue Value 

BdghtnessValue Value 

Ex~osureBiasValue Value 

MaxApertureRatioValue Value 

Subject-Distance Value 

FocalLength Value 

UserComment Value (46Bytes) 

Name 

Number Of Entries 

" Name 

¯ Compression 

XResolution 

YResolution 

..... ResolutionUnit 

JPEG!.nterchangeFormat 

JPEGInte!c.han.~eFormatLength 
YCbCrPositioning 

Name 

Next IFD Offset 

Data 
(Hex or "ASCII") 

4800000001000000 

4800000001000000 

Name 

Thumbnail Data 

0~92 

0992 

0A92 

8692 

9092 

9192 

9292 

A000 

A001 

A002 

A003 

Tag ID 
(Hex) 

0301 

1A01 

1B01 

2801 " 

0102 

0202 

1302 

¯ 0300 .. 01000000" 

0300 01000000 

0500 01000000 

0700 2E000000 

0200 04000000 

0200 04000000 

0200 04000000 

0700 04000000 

0300 01000000 

0400 01000000 

0400 01000000 

Offset 
(Hex) 

00000000 

Data 
(Hexor"ASCIl") 

010000003C000000 

0400000001000000 

"1997:09:01 12:00:00"00 

"1997:09:01 12:00:00"00 

0200000001000000 

0600000001000000 

0400000001000000 

0000000001000000 

0000000001000000 

0100000001000000 

0F0000000A000000 

3200000001000000 

4A49530000000000 .... 

E~tryNumber 
(Hex) 

;0700 

Type Count 
(Hex) . . (Hex) 

0300 01000000 

0500 01000000 

o~0o _ 01000000 
’0300"- ~ 01000000 

0400 - 01000000 

0400 01000000 

0300     ’ 01000000 

-.Offset 
.......... ’ ._.~ i(~ex) _ 

oooo0ooo 

Name 

XResolution Value 

YResolution Value 

Data 

(JPEG Stream) 

0100000~ 

00000000 

8E020000 

96020000 

¯ "000"00 

"000"00 

"000"00 

"010if’ 

01000000 

,8O02O0O0 

E0010000 

ValueOffset 
(Hex or "ASCII") 

’01000000 

1E030000 

126030OOO 

.... 02000000 

2DOE0000 

FFOA0000 

;02000000 
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A.4 JPEG (4:2:0) -()l. 

Table 38 JPEG Es (4:2:0) 7 7 -( kiag10.10N4' 

IEfft 

es? A- —7 v I- 

# 7+J- >7° i) > Y 

i.) &—I-7—Jj— 

2+t -7--7)l , 63t 

AWE( . 

COJI_A015-.-

SOF (eail:CAR 

DCT 5--- 

gifii 4I-ll,

ggiAtilit-ii0 )4 -t -$ 

EfikAtlegio5 =)14, 

ElatA 

POION0110 

7 7 -f 114MENI-4 

MIStqftg/WV*Mtt 

JPEG 

YCC 4:2:0 

*A 

 2 

620() x 475(A ) 

620x475 

640x475 

640x480 

ExifJPEG_420 

DSCompany 

Example 

TIAN 

' 72dpi(Width), 72dpi(Length) 

1997:09:01 12:00:00 

Copyright, ABCDE,1997 

Exif I240)t.NO

/ i'—::; a .s, 

ECE015--  (i)ttztlEl 04 

7 7 -fll4/FIABII,i 

Dilt—*>I-o2% 

LEfikEN — lz 

:i-t, v-E- It 
$3Z I3a 

agM 

RAMaffi 
1,:xatFra 

4a 4,1sBEIN 

MAA 

YEM 

I- ot ON/OFF 

Ver2.0 

1997:09:01 12:00:00 

1997:09:01 12:00:00 

Y,Cb,Cr 

2bit/pel 

59/10 (1/60 tbitl ) 

50/10 (F fa:5.6 fITI ) 

80/10 

0/0 

200/10 

 20/10 

' 711, 711,y I-
Ayt 

ON 

-I-J-Lx*-fll,

IM771- —7v 1- 

, +i-7+t>71) iY 

' WAN 

AffloNitkt 

TIFF 

YCC 4:2:0 

80x60 

72dpi(Width), 72dpi(Length) , 
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A.4 JPEG ~ (4~2:0) ~, 7 4 )L, 

Table 38 JPEG ~£,~ (4:2:0) 2 7 

DOT -~-- 

JPEG 

YCC 4:2:0 

2 

620($~) x 475(~’) 

620x475 

640x475 

640x480 

Exif_JPEG_420 

DSCompany 

Example 

’ 72dpi(Width), 72dpi(Length) 

1997:09:01 12:00:00 

Copyright, ABCDE,1997 

Ver2.0 

1997:09:01 12:00:00 

1997:09:01 12:00:00 

Y, Cb,Cr 

2biUpel 

59/10 (1/60 ~,~) 

7~ F 13 ,~ ON/OFF 

50/10 (F ~:5.61~) 

80/1~1 

0/0 

200/10 

20/10 

ON 

TIFF 

YCC 4:2:0 

80x60 

72dpi0Nidth), 72dpi(Length) 
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Table 39 JPEG (4:2:0) 7 7 4)1,0 JPEG Z h 1J — 1-x5EVIN 

Offset 
(Hex) Maker Segment Name Code 

(Hex) Comment 

0000 SOI SOI Marker FFD8 Start of Image 

0002 

0004 

0006 

 . 

• 
APP1 

APP1 Marker 

APP1 Length 

Identifier 

 FFE1 

1 FBC 

"Exif'00 
. 

000B Pad 00 • 
. 

000C APP1' Body 
_ . _ . 

— See- Next Table 

1FC0 DQT Marker FFDB Define Quantization Table 

1FC2 DQT Length 0084 

1FC4 Pq, Tq 00 

1FC5 
DQT 

table elements 08060607.... 64Bytes Data 

2005 Pq,Tq 01 

2006 table elements 0909090C.... 64Bytes Data 

2046 DHT Marker FFC4 

2048 DHT Length 01A2 

204A Th 00 Table 0 for DC 
204B Li 00010501.... 

205B Vij 00010203.... 

2067 Th 10 Table 0 for AC 
2068 Li 00020103.:.. 

2078 
DHT 

Vij 01020300.... . 
211A Th 01 • Table 1 for DC 

211B Li 00030101.... 
212B Vij 00010203.... 

2137 Th 11 Table 1 for AC 
2138 Li 00020102.... 
2148 Vij 00010203.... 

21 EA DR Marker FFDD 
21EC DRI DRI Length 0004 

21EE Ri 0004 

21F0 SOF0 Marker FFCO 

21F2 SOF0 Lentth 0011 

21F4 P 08 

21F5 Y 01DB 

21F7 X 0280 

21F9 Nf 03 

21FA C1 01 

21FB SOF0 H1,V1 22 

21FC Tq1 00 
21FD C2 02 

21F E H2,V2 11 

21FF Tq2 01 

2200 C3 03 

2201 H3,V3 11 

2202 Tq3 01 

2203 SOS SOS Marker FFDA 

2205 • SOS Length 000C 

2207 Ns 03 

2208 Cs1 01 

2209 Td1,Ta1 00 

220A Cs2 02 
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Offset 
(Hex) 

0000 

0002 
0004 
0006 
O00B 
000C 

1FC0 

1FC2 

1FC4 

1FC5 

2005 

2006 

2046 

2O48 

204A 

204B 

205B 

2067 

2068 

2078 

211A 

211B 

212B 

2137 

2138 

2148 

21EA 

21EC 

2lEE 

21 F0 

21 F2 

21 F4 

21 F5 

21 F7 

21 F9 

21FA 

21FB 

21FC 

21FD 

21F E 

21F F 

220O 

2201 

2202 

Table 39 JPEG ~,~ (4:2:0) 

Maker Segment 

SOl 

APP1 

DQT 

DHT 

DRI 

SOF0 

SOS 

Name 

SOl Marker 

APP1 Marker 

APP1 Length 

Identifier 

Pad 

APPI~Body 

DQT Marker 

DQT Length 

Pq, Tq 

table elements 

Pq,Tq 

table elements 

DHT Marker 

DHT Length 

Th 

Li 

Vij 

Th 

Li 

wj 
Th 

Li 

wj 
Th 

Li 

DR Marker 

DRI Length 

Ri 

SOF0 Marker 

SOF0 Lentth 

P 

Y 

X 

Nf 

C1 

H1 ,V1 

Tql 

C2 

H2,V2 

Tq2 

C3 

H3,V3 

Tq3 

SOS Marker 

SOS Length 

Ns 

Csl 

Tdl ,Tal 

Cs2 

Code 
(Hex) 

FFD8 

FFE1 

1FBC 

"Exif"00 

00 

FFDB 

OO84 

00 

08060607 .... 

01 

0909090C .... 

FFC4 

01A2 

00 

00010501 .... 

00010203 .... 

10 

00020103.:.. 

01020300 .... 

01 . 

00030101 .... 

00010203 .... 

11 

00020102 .... 

00010203 .... 

FFDD 

OOO4 

FFC0 

0011 

08 

01DB 

0280 

03 

01 

O2 

11 

01 

O3 

11 

01 

FFDA 

000C 

03 

01 

00 

02 

Comment 

Start of Image 

’ Se~Next Table 

Define Quantization Table 

64Bytes Data 

64Bytes Data 

Table 0 for DC 

Table 0 for AC 

Table 1 for DC 

Table 1 for AC 
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220B Td2,Ta2 11 

220C Cs3 03 

220D Td3,Ta3 11 

220E Ss 00 

220F Se 3F 

2210 Ah,AI 00 

2211 Image Data F9FE.... Compressed Data 

13BA4 EOI FFD9 
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220B 

220C 

220D 

220E 

220F 

2210 

2211 

13BA4 

Image Data 

EOI 

Td2,Ta2 

Cs3 

Td3,Ta3 

Ss 

Se 

Ah,AI 

11 

03 

11 

00 

3F 

00 

F9FE .... 

FFD9 

Compressed Data 
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Table 40 JPEG (4:2:0) 7 7 -I 11, 0 APP1 

Offset 
(Hex) 

Name 
Data 

(Hex or "ASCII") 

Header 0000 Byte Order 4D4D ell") 

0002 42 2A00 

0004 0th IFD Offset 06000000 

Offset Entry Number 
(Hex) 

Name 
(Hex) 

0008 Number of Entries OBOO 

Offset Tag ID Type Count ValueOffset 
(Hex) 

Name (Hex) (Hex) (Hex) (Hex or "ASCII") 

000A ImageDescription 0E01 0200 0E000000 92000000 

0016 Make OF01 0200 09000000 A0000000 

0022 Model 1001 0200 08000000 AA000000 

002E Orientation 1201 0300 01000000 01000000 

0th IFD 003A XResolution 1A01 0500 01000000 B2000000 

0046 YResolution 1B01 0500 01000000 BA000000 

0052 ResolutionUnit 2801 0300 01000000 02000000 

005E DateTime 3201 0200 14000000 C2000000 

006A YCbCrPositioning 1302 0300 01000000 02000000 

0076  Copyright 9882 0200 15000000 D6000000 

0082 Exif IFD Pointer 6987 0400 01000000 EC000000 

Offset Offset 
(Hex) 

Name (Hex) 

008E Next IFD Offset C402 

Offset 
(Hex) 

Name 
Data 

(Hex or "ASCII") 

0092 ImageDescription Value "Exif JPEG_420"00 
Value 

longer than 
4byte of Oth 

IFD 

00A0 

00AA 

00B2 

Make Value 

Model Value 

XResolution Value 

"DSCompany"00 

"Example"00 

4800000001000000 

00BA YResolution Value 4800000001000000 

• . 00C2 DateTime Value "1997:09:01 12:00:00"00 

00D6 Copyright Value (Last Byte is Padded) "Copyright,ABCDE,1997"0000 

Exif IFD Offset Entry Number 
(Hex) 

Name (Hex) 

00EC Exif IFD Number 1900 

Offset Tag ID - Type Count J ValueOffset 
(Hex) _ 

Name (Hex) (Hex) (Hex) ' (Hex or "ASCII") 

00EE ExposureTime 9A82' 0500 01000000- 1E020000 

00FA -FNumber 9D82 0500 01000000• 26020000 

0106 ExifVersion 0090 - 0700 04000000 "0200" 

0112 DateTimeOriginal 0390 ' ' 0200 14000000 2E020000 

011E DateTimeDigitized 0490 0200 14000000 ' 42020000 

012A . ComponentiConfiguretion 0191 .0700' 04000000 • 01020300 

0136 CompreisedBitsPerPixel 0292 0500 01000000 56020000 

0142 ShutterSpeedValue 0192 0A00 01000000 5E020000 

014E 
... 

ApertureValue 0292 0500 01000000 . • 66020000 

015A BrightnessValue 0392 , 0A00 01000000 . ' _ 6E020000 

0166 ExposureBiasValue 0492 0A00 01000000 7602000O 

0172 - MaxApertureRatioValue 0592 0500 01000000 ' 7E020000 

017E SubjectDistance 0692 0500 01000000 , 86020000

018A . MeteringMode 0792 0300 01000000 • 01000000 '.' 
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Header 

0th IFD 

Value 
longer than 
4byte of 0th 

IFD 

Table 40 JPEG ~,~ (4:2:0) 2 7,1’ )l,© APP1 

Offset 
(Hex) 

0000 

0002 

0004 

Offset 
(Hex) 

0008 

Offset 
(Hex) 

000A 

0016 

0022 

002E 

003A 

0046 

0052 

005E 

006A 

0076 

0082 

Offset 
(Hex) 

008E 

Offset 
(Hex) 

0092 

00A0 

00AA 

00B2 

00BA 

00C2 

00D6 

Offset 
(Hex) 

00EC 

Offset 
(Hex) 

00EE 

00FA 

0106 

0112 

011E 

012A 

0136 

0142 

014E 

015A 

0166 

0172 

017E 

018A 

Name 

Byte Order 

42 

0th IFD Offset 

Name 

Number of Entries 

Name 

ImageDescription 

Make 

Model 

Orientation 

XResolution 

YResolution 

ResolutionUnit 

Date’rime 

YCbCrPositioning 

Copyright 

Exif IFD Pointer 

Name 

Next IFD Offset 

Name 

ImageDescription Value 

Make Value 

Model Value 

XResolution Value 

YResolution Value 

Date’lime Value 

Copyright Value (Last Byte is Padded) 

Exif IFD                           Name 

Exif IFD Number 

Name 

ExposureTim~e 

-FNumber 

I:xifVersion 

Date’rimeOriginal 

DateTimeDigitiz~d 

ComponentsConfiguration 

Compre~sedBitsPerPixel 

ShutterSpeedValue 

Apertu[eValue 

BrightnessValue 

ExposureBiasValue 

MaxApertureRatioValue 

SubjectDistance 

MeteringMode 

Tag ID 
(Hex) 

0E01 

0F01 

1001 

1201 

1A01 

1B01 

2801 

3201 

1302 

9882 

6987 

Tag ID 

(Hex) 

9A82’ 

9D82 

0090 

0390 

0490 

0191 

0292 

0192 

0292 

0392 

0492 

- Type 

(Hex) 

0500 

0500 

0700 

0200 

0200 

.0700 

0500 

0A00 

O500 
0A00 

0A00 

Data 
(Hex or "ASCII") 

4D4D ("lr’) 

2A00 

0B0000O0 

Entry Number 

(Hex) 

0B00 

Type Count 
(Hex) (Hex) 

0200 0E000000 

0200 09000000 

0200 08000000 

0300 01000000 

0500 01000000 

0500 01000000 

0300 01000000 

0200 14000000 

0300 01000000 

0200 15000000 

0400 01000000 

Offset 

(Hex) 

C402 

Data 
(Hex or "ASCII") 

"Exif_JPEG_420"00 

"DSCompany"00 

"Example"00 

4800000001000000 

4800000001000000 

"1997:09:01 12:00:00"00 

’.’Copyright,ABCD E,1997"0000 

Entry Number 

(Hex) 

19O0 

’ Count J 

(Hex) 

01000000. 

01000000, 

04000000 

14000000 

14000000 
04000000. 

01000000 

01000000 

01000000 ’ 

01000000 .’_ 

01000000’ 

01000000 ’ 

oioboooo 
01000000 . 

0592 

0692 

0792 

050O 

0~00 

0300 

ValueOffset 
(Hex or"ASCII") 

92000000 

A0000000 

AA000000 

01000000 

B2000000 

BA000000 

02000000 

C2000000 

02000000 

D6000000 

EC000000 

ValueOffset 

¯ (Hex or "ASCII") 

1 E020000 

26020000 

"0200" 

2E020000 

¯’ 42020000 

01020300 

56020000 

5E020000 

66020000 

6E020000 

76020000 

7E020000 

86020000 " 

01000000 
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0196 

01A2 

01AE 

01BA 

0106 

01D2 

01DE 

01EA 

LightSource 

Flash 

FocalLength 

UserComments 

SubSecTime 

SubSecTimeOriginal 

SubSecTimeDigitized 

FlashPixVersion 

0892 

0992 

0A92 

8692 

9092 

9192 

9292 

A000 

0300 01000000 

0300 01000000 

0500 01000000 

0700 2E000000 

0200 04000000 

0200 04000000 

0200 04000000 

0700 04000000 

01000000 

00000000 

8E020000 

96020000 

30303000 

"00(T00 

"00(T00 

"0100" 

01F6 ColorSpace A001 0300 01000000 01000000 

0202 Pixel X Dimension A002 0400 01000000 6C020000 

020E Pixel Y Dimension A003 0400 01000000 DB010000 

Offset Name Offset 
(Hex) (Hex) 

021A Next IFD Offset 00000000 

Offset 
(Hex) Name Data 

(Hex or "ASCII") 

021E ExposureTime Value 010000003C000000 

0226 FNumber Value 0400000001000000 

022E DateTimeOriginal Value "1997:09:01 12:00:00°00 

0242 DateTimeDigitized Value "1997:09:01 12:00:0(r00 
Value 

longer than 
4Byte of 
Exif IFD 

0256 

025E 

0266 

CompressedBitsPerPixel Value 

ShutterSpeedValue Value 

ApertureValue Value 

0200000001000000 

0600000001000000 

0400000001000000 

026E BrightnessValue Value 0000000001000000 

0276 ExposureBiasValue Value 0000000001000000 

027E MaxApertureRatioValue Value 0100000001000000 

0286 SubjectDistance Value 0F0000000A000000 

028E FocalLength Value 3200000001000000 

0296 UserComment Value (46Bytes) 4A49530000000000.... 

Offset Entry Number 
(Hex) 

Name 
(Hex) 

02C4 Number Of Entries 0F00 

Offset Tag ID Type Count ValueOffset 
(Hex) Name (Hex) (Hex) (Hex) (Hex or "ASCII") 

02C6 ImageWidth 0001 0400 01000000 50000000 

02D2 ImageLength 0101 0400 01000000 3C000000 

02DE BitsPerSample 0201 0300 03000000 7E030000 

02EA Compression 0301 0300 01000000 01000000 

02F6 Photometriclnterpretation 0601 0300 01000000 06000000 

0302 StripOffsets 1101 0400 01000000 94030000 

1st IFD 030E SamplesPerPixel 1501 0300 01000000 03000000 

031A RowsPerStrip 1601 0400 01000000 3C000000 
0326 StripByteCounts 1701 0400 01000000 201C0000 

0332 XResolution 1A01 0500 01000000 84030000 

033E YResolution 1B01 • 0500 01000000 8C030000 

034A PlanarConfiguration 1C01 0300 01000000 ' 01000000 

0356 - Resolution Unit 2801 0300 01000000 • 02000000 

0362 - YCbCrSubSampling 1202 030O 02000000 02000200 

036E YCbCrPositioning 1302. 0300 01000000 02000000 

Offset 
(Hex) 

Name Offset 
(Hex)

037A Next IFD Offset 00000000 • 
Value Offset • Data 

longer than (Hex) 
. Name (Hex or "ASCII") 

4byte of 1st 
IFD 
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Value 
longer than 

4Byte of 
Exif IFD 

1st IFD 

Value 

longer than 
4byte of 1st 

IFD 

0196 

01A2 

01AE 

01BA 

01C6 

01 D2 

01 DE 

01 EA 

01F6 

0202 

020E 

Offset 
(Hex) 

021A 

Offset 
(Hex) 

021E 

0226 

022E 

0242 

0256 

025E 

0266 

026E 

0276 

027E 

0286 

028E 

0296 

Offset 
(Hex) 

02C4 

Offset 
(Hex) 

02C6 

¯ 02D2 

02DE 

02EA 

02F6 

0302 

030E 

031A 

0326 

0332 

033E 

034A 

0356 - 

0362 

036E 

Offset 
(Hex) 

037A 

Offset 
(Hex) 

LightSource 

Flash 

FocalLength 

UserComments 

SubSecTime 

SubSecTimeOriginal 

SubSecTimeDigitized 

FlashPixVersion 

ColorSpace 

Pixel X Dimension 

Pixel Y Dimension 

Name 

Next IFD Offset 

Name 

Exposure’l~me Value 

FNumber Value 

DateTimeOriginal Value 

DateTimeDigitized Value 

CompressedBitsPerPixe~ Value 

ShutterSpeedValue Value 

ApertureValue Value 

BrightnessValue Value 

ExposureBiasValue Value 

MaxApertureRatioValue Value 

SubjectDistance Value 

FocalLength Value 

UserComment Value (46Bytes) 

Name 

Number Of Entries 

Name 

ImageWidth 

ImageLength 

BitsPerSample 

Compression 

Photometriclnterpretation 

StdpOffsets 

SamplesPerPixel 

RowsPerStdp 

StripByteCounts 

XResolution 

YResolution 

PlanarConflguration 

ResolutionUnit 

YCbCrSubSampling 

YCbCrPositioning 

Name 

Next IFD Offset¯ 

Name 

0892 

0992 

0A92 

8692 

9092 

9192 

9292 

A000 

A001 

A002 

A003 

Tag ID 
(Hex) 

0001 

0101 

0201 

0301 

0601 

1101 

1501 

1601 

1701 

1A01 

1B01 

1C01 

2801 

1202 

1302. 

0300 01000000 01000000 

0300 01000000 00000000 

0500 01000000 8E020000 

0700 2E000000 96020000 

0200 04000000 30303000 

0200 04000000 "000"00 

0200 04000000 "00if’00 

0700 04000000 "0100" 

0300 01000000 01000000 

0400 01000000 6C020000 

0400 01000000 DB010000 

Offset 
(Hex) 

00000000 

Data 
(Hex or"ASCII") 

010000003C000000 

0400000001000000 

"1997:09:01 12:00:00"00 

"1997:09:01 12:00:0ff’00 

0200000001000000 

0600000001000000 

0400000001000000 

0000000001000000 

0000000001000000 

0100000001000000 

0F0000000A000000 

3200000001000000 

4A49530000000000 .... 

Entr~Num~er 
(Hex) 

0F00 

Type Count ValueOffset 
(Hex) (Hex) (Hex or"ASCII") 

0400 01000000 50000000 

0400 01000000 3C000000 

0300 03000000 7E030000 

0300 01000000 01000000 

0300 01000000 06000000 

0400 01000000 94030000 

0300 01000000 03000000 

0400 01000000 3C000000 

0400 01000000 201C0000 

0500 01000000 84030000 

0500 01000000 8C030000 

0300. 01000000 01000000 

0300 01000000 . 02000000 

0300 02000000 02000200 

0300 01000000 02000000 

Offset 
(Hex) 

00000000 

Data 
(Hex or"ASCII") 
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037E 

0384 

038C 

BitsPerSample Value 

XResolution Value 

YResolution Value 

;080008000800 

4800000001000000 

4800000001000000 

Thumbnail 
Image Data 

Offset ex) Name Data 
(Hex or "ASCII") 

0394 Thumbnail Image Data Strip • . 
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037E BitsPerSample Value .. ,080008000800 

0384 XResolution Value 4800000001000000 

038C YResolution Value 4800000001000000 

Offset Data 
Thumbnail (Hex) 

Name 
(Hex or "ASCII") 

Image Data 
0394 Thumbnail Image Data Strip ¯ 
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1t  B 7 4 )1/ZEWN 

B.1 PCM Audio Data 

Table 41 PCM P7 7 4 1142110'V I*] 74 

.gPT--

771- -7ty I% 7°

•'7 11, fel 

# ill) > 151g1131 
E v I- a 

It - i714.1 

PCM if

. / 511, 

22.05kHz 

8l v 1- /#>111,
27768 # >7°)l, 

ft /MI6 . 

P(0 -( I% 1l, 

tligSA 8 

tit 

SiWg-111t 

ExifPCMExampleZ 

1997-07-13 (1997 *7 JEJ 13 8) 
Taro Yamada 

Copyright Exif Corporation on 1997. 

Exif ®A-o#6 
Exif iC-7'.ia i 

Exit glit 7 7 4)1,  L ORA 

laW410f304P1 

aa le-anOi(— t $ 

Bff i0)5 --)14, 

-I)/ - I- 

0200 (Version 2.0) 

DSC00001.JPGZ 
10:15:30.130Z (10 Ii4 15 30.130 ii.k) 

DSC CorporationZ 

DSC1000Z

Alk l., 
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B.1 PCM Audio Data 

Table 41 PCM :~ 7,1’ 

PCM 

22.05kHz 

27768 

ExifPCMExampleZ 

1997-07-13 (1997~-7~ 13 R) 

Taro Yamada 

Copyright Exif Corporation on 1997. 

0200 (Version 2.0) 

DSC00001 ,JPGZ 

10:15:30.130Z (10 i]~ 15 ~ 30.130 

DSC CorporationZ 

DSCl000Z 
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Table 42 PCM fal̀ 7 7 4 

Offset 
(Hex) Name 

• 
Comment a 

(Hex or Da"tAscii") 

RIFF-ck 0000 

0004 

0008 

cklD 

ckSize 

formType 

RIFF • 

WAVE 

52494646 

76600000 

 57415645 

fmt-ck 000C 

0010 

0014 

0016 

cklD 

ckSize 

wFormatTag 

nchannels - 

fmt_ 

PCM jfit 
- 1 5)1, 

66607420 

10000000 ' 

0100 

0100 
0018 nSamplesPerSec 22.05kHz 22560000 

001C nAvgBytesPerSec 22050 /'-f F-/sec 22560000 
0020 nBlockAlign 1 R-f I-170 ̂ r7 0100' 
0022 wBitsPerSample 8I . v lqii- >711, 0800 

INFO-LIST 0024 cklD LIST 4C495354 
0028 ckSize 6E000000 
002C IistType INFO 494E464F 

INAM-ck. 0030 cklD INAM 494E414D 

0034 ckSize 0F000000 
0038 ckData (P 4 i-)i,) "ExifPCMExampIe"0000 

ICRD-ck 0048 cklD ICRD 49435244 
004C ckSize 0B000000 
0050 ckData • (1997 7P 13 8) "1997-07-13"0000 

IART-ck 005C cklD - IART • 49415254 
0060 ckSize 0C000000 

0064 ckData (iVitigg) "Taro Yamada"00 

ICOP-ck 0070 cklD ICOP 49434F50 
0074 ckSize 21000000 

"Copyright Exit Corporation on 0078 ckData (Mt ) 1997."0000 
exit-LIST 009A cklD LIST 4C495354 

009E ckSize 64000000 

00A2 IistType exit 65786966 

ever-ck 00A6 ckID ever 65766572 

00AA ckSize 4000000 

00AE ckData Ver.2.0 200 

erel-ck 0062 ckID erel 6572656C 
00(36 ckSize 00000000 

00BA ckData (Exif ma774)L,Loma) "DSC00001.JPG"0000 

etim-ck 00C8 ckID etim 6574696D 

00CC ckSize 00000000 

00D0 ckData (10 II4 15 51. 30.130 fs)) "10:15:30.13=000 

ecor-ck 00DE ckID • ecor 65636F72 

00E2 ckSize 10000000 
00E6 ckSize (6110$—ts) "DSC Corporation"00 

emdl-ck 00F6 cklD emdl 656D646C 

00FA ckSize 8000000 

00FE ckData (#11N0) -7-*114) "DSC1000"00 

data-ck 0106 ckID data 64617461 

010A ckSize 706C0000 

010E ckData PCM Audio Data 00000000000 

( 4)- >711,E(=27768) 
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Table 42 PCM -~ 7’ 4 )l,O)~J.,    ’- ¯ ’- 

RIFF-ck 

fmt-ck 

INFO-LIST 

INAM-ck 

ICRD-ck 

IART-ck 

ICOP-ck 

exif-LIST 

ever-ck 

erel-ck 

etim~k 

ecor-ck 

emdl.<:k 

data-ck 

Offset 
(Hex) 

0000 

0004 

0008 

000C 

0010 

0014 

0016 

0018 

001C 

0020 

0022 

0024 

0028 

002C 

0030 

0034 

oo~8 
0046 

004C 

OOSO 

005C 

0060 

0064 

0070 

~74 

0078 

009A 

009E 

00A2 

00A6 

00AA 

00AE 

00B2 

00B6 

00BA 

00C8 

00CC 

00D0 

00DE 

00E2 

00E6 

00F6 

00FA 

00FE 

0106 

010A 

010E 

Name 

cklD 

ckSize 

formType 

cklD 

ckSize 

wFormatTag 

nchannels 

nSamplesPerSec 

nAvgBytesPerSec 

nBIockAlign 

wBitsPerSample 

cklD 

ckSize 

listType 

cklD 

ckSize 

ckData 

cktD 

ckSize 

ckData ¯ 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

listType 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckSize 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

Comment 

,RIFF 

WAVE 

fmt_ 

PCM ~:~ ~--~ 

22,05kHz 

22050/~-1’ F/sec 

LIST 

INFO 

INAM 

(1997 ~ 7 ~J 13l=1) 

IART 

(f~) 
ICOP 

(~m) 

LIST 

exif 

ever 

Ver.2.0 

erel 

etim 

(10 I~ 15 ~ 30.130 

ecor 

PCM Audio Data 

Data 
(Hex or "Ascii") 

52494646 

766[30000 

57415645 

666D7420 

10000000 

0100 

0100 

22560000 

22560000 

0100’ 

0800 

4C495354 

6EO00000 

4945464F 

494E414D 

OFO00000 

"ExifPCM Exarnple"O000 

49435244 

OBO00000 

"1997-07-13"0000 

49415254 

0C000000 

;’Taro Yamada"00 

49434F50 

21000000 

"Copyright Exif Corporation on 
1997."0000 

4C495354 

64000000 

65786966 

65766572 

4000000 

200 

6572656C 

0D000000 

"DSC00001 .JPG"0000 

6574696D 

0D000000 

"10:15:30.130"0000 

65636F72 

10000000 

"DSC Corporation"00 

656D646C 

8000000 

"DSC1000"00 

64617461 

706C0000 

00000000000 ................... 
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B.2 a-Law Audio Data 

Table 43 µ-Law 'a 7 7 -f 114aNtOlia)fArie, 

gPT--

7A--7v I- -f7 
-, *ll, Oit 

# >7I» Mita 
E‘y t-Et 
-fi- i'711,Ef 

g LAW PCM 

171I, 
8.000kHz 

8bit 

fvflMf-A6 . 

PO') -( l- A,
gPa):')-t, ill. 

tti P B 

S • 
tilNi'Fft 

uLAW PCM ExampleZ 
GreetingZ 

1997-07-17(1997 *7 J 17 8) 
Interactive Multimedia AssociationZ 

Copyright ABCZ 

Exif E*GAG 

Exit g—:').3> 
Exif Efft7 7 -f 11,L.0Ail 

Ntlf304til 
si t a),(—tt 
tiMitii0 5--11,S 

24 —t / — l- 
2.—+YDY i b 

0200 (Version 2.0) 
DSC00001.JPGZ 

10:20:30.130Z(10 II4 20 33, 30.130 4,..D) 
ABCD CorporationZ 

CameraXYZZ 
0000000000000000 
UserComent (ASCII) 
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B.2 /~-Law Audio Data 

Table 43 /~-Law 

p.LAW PCM 

8.000kHz 

8bit 

uLAW PCM ExampleZ 

GreetingZ 

1997-07-17(1997 ~- 7 ~J 17 R) 

Interactive Multimedia AssociationZ 

Copyright ABCZ 

0200 (Version 2.0) 

DSC00001 .JPGZ 

10:20:30.130Z(10 I]~ 20 ~ 30.130f~) 

ABCD CorporationZ 

CameraXY77 

0000000000000000 

UserComent (ASCII) 
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Table 44 a.[-Law laP 7 7 4 11,0)1ENIOIJ 

Offset 
(Hex) Name Comment a 

(Hex or Da"tAkin 

RIFF-ck 0000 cklD RIFF 52494646 

0004 ckSize AAB60100 

0008 formType WAVE 57415645 

fmt-ck 000C cklD fmt_ 666D7420 

0010 ckSize • 12000000 

0014 wFormatTag tt LAW MA 0700 

' 0016 nchannels 1 511, 0100 

0018 nSamplesPerSec 8.00kHz 401F0000 

001C nAvgBytesPerSec . 8.00kByte/sec 401F0000 

0020 nBlockAlign 1 g -f F-/70 ‘y 7 0100 

0022 wBitsPerSample 8 I v I-/+t >71I, 0800 

0024 cbSize 0 0000 

fact-ck 0026 cklD fact ' 66616374 

002A ckSize 04000000 
002E dwSampleLength 28B50100

INFO-LIST 0032 cklD LIST 4C495354 

0036 ckSize AC000000 

003A IistType INFO 494E464F 

INAM-ck 003E cklD INAM 494E414D 

0042 ckSize 12000000 

0046 ckData ( 4 1-11,) "uLAW PCM Example"00 

IGNR-ck 0058 cklD IGNR 49474E52 

005C ckSize 09000000 

0060 ckData (SMO V 1., »L,) "Greeting"Z 

ICRD-ck 006A cklD ICRD 49435244 

006E ckSize 0B000000 

0072 ckData .(1997 7 17 8) "1997-07-1T'00 

ICMT-ck 007E ckID ICMT 49434054 

0082 ckSize 18000000 

0086 ckData . (This File uLAW Sample) "This File uLAW Sample"000000 

IART-ck 009E cklD IART 49415254 

00A2 ckSize 23000000 

00A6 ckData (ftegg) "Interactive Multimedia Association"00 

ICOP-ck 00CA cklD ICOP 49434F50 

00CE ckSize 10000000 

00O2 ckData (N1V) "ABCO Corporation"00 

exif-LIST 00E2 cklD LIST 4C495354 

00E6 ckSize 94O00000 

00EA listType exif 65786966 

ever-ck OGEE cklD ever 4C495354 

00F2 ckSize 94000000 

00F6 ckData Ver.2.0 65786966 

erel-ck 00FA cklD erel 4C495354 

00FE ckSize 94000000 

0102 ckData (Exit iN47741l, e0IM4) "DSC00001.JPG"00 

etim-ck 0110 cklD etim 4C495354 

0114 ckSize  94000000 

0118 ckData (10 84 20 31 30.130 0) "1D:20:30.130"00 

ecor-ck 0126 cklD ecor 4C495354 

012A ckSize 94000000 
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Table 44 //.-Law 

Name Comment 

RIFF-ck ~RIFF 

fret.ok 

Offset 
(Hex) 

OO00 

0004 

0008 

000C 

0010 

0014 

OO 16 

O018 

001C 

0020 

0O22 

0024 

0026 

002A 

002E 

0032 

0036 

003A 

003E 

0042 

0046 

0058 

005C 

0060 

006A 

006E 

0072 

007E 

0082 

0086 

009E 

00A2 

00A6 

00CA 

00CE 

00D2 

00E2 

00E6 

00EA 

OOEE 

00F2 

00F6 

00FA 

00FE 

0102 

0110 

0114 

0118 

WAVE 

fmt_ 

cklD 

ckSize 

formType 

cklD 

ckSize 

wFormatTag 

nchannels 

nSamplesPerSec 

nAvgBytesPerSec 

nBIockAlign 

wBitsPerSample 

cbSize 

cklD 

ckSize 

dwSampleLength 

cklD 

ckSize 

listType 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

listType 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

CkSize 

p LAW~ 

8.00kHz 

8..00k.Byte/se¢ 

o 

fact fact-ck 

INFO.LIST LIST 

INFO 

INAM.ck INAM 

(ff~ ~’ 

IGNR-ck IGNR 

(~0~-~, >)~) 
ICRD-ck ICRD 

(1997~ 7 ~J 17 R) 

ICMT-ck ICMT 

(This File uLAW Sample) 

IART-~k IART 

ICOP-~k ICOP 

exif-LIST LIST 

exif 

ever~k ever 

Ver.2.0 

erel-¢k erel 

(Exif 

etim~k etim 

(10 ~ 20 ~ 30.130 ~’) 

ecor 

Data 
(Hex or "Ascii") 

52494646 

AAB60100 

57415645 

665D7420 

12000000 

0700 

0100 

401 F0000 

40 1F0000 

0100 

0800 

0000 

66616374 

04000000 

28B50100 

4C495354 

ACOO0000 

494E464F 

494E414D 

12000000 

"uLAW PCM Example"00 

49474E52 

09000000 

"Greeting"Z 

49435244 

0B000000 

"1997-07:17"00 

49434D54 

18000000 

"This File uLAW Sample"000000 

49415254 

23000000 

"Interactive Multimedia Association"00 

49434F50 

IOOOOO00 

"ABCD Corporation"00 

4C495354 

94000000 

65786966 

4C495354 

94000000 

65786966 

4C495354 

94000000 

"DSCOO001 .JPG"00 

4C495354 

94000000 

"10:20:30.130"00 

4C495354 

94000000 
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012E ckSize - (#010)4—tg) "ABCD Corporation"00 

emdl-ck 0140 cklD emdl 656D646C 

0144 ckSize 0A000000 

0148 _ ckData (42110-F)I,4s) "CameraXY"0000 

emnt-ck 0152 cklD emnt 656D6E74 

0156 ckSize 08000000 

015A ckData ()(-13/-F-) . 0000000000000000 

eucm-ck 0162 cklD eucm 6575636D 

0166 ckSize 14000000 

016A ckData (m.—+fm$,F-) 41534349490000005573657220436F6D 

data-ck 017E cklD data 64617461 

0182 ckSize 28B50100 

0186 ckData At -Law Audio Data F2FE00007FFF0000E3 

(Iii-›inee=1,1912) 
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emdl-ck 

emnt-ck 

eucm-ck 

data-ck 

0140 

0144 

0148 o 

0152 

0156 

0i5A 

0162 

0166 

016A 

017E 

0182 

0186 

ckSize 

cklD 

ckSize 

ckData ¯ 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

~�~.~-:~ ~) 
emdl 

emnt 

eucm 

data 

-Law Audio Data 

"ABCD Corpor=ion"00 

656D648C 

0A000000 

"CameraXY"0000 

656D6E74 

08000000 

0000000000000000 

6575636D 

14000000 

41534349490000005573657220436F6D 

64617461 

28B50100 

F2FE00007FFF0000E3 .............. 

(~+)" > ~’)1,~ = 111912) 
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B.3 IMA-ADPCM Audio Data 

Table 45 IMA-ADPCM a 7 7 4 )16-EntgoN4 

P -7--
7A--7 ,y1• 47 

-t., *)14/51 
-V i7') > VICAR 

1 70v V",7. l9(7)g 4 I43I 
+)->Ill ,AL 9 iDev t • Et 

—(1)g-f I41 

IMA-ADPCM3f. 
5-- 1.71-

8.000kHz 
8110 1 -f Fib 

4 E'y i'14-fr >71i,

35840 i C4 I% 
ftmtile 

PC)D 4 I-11, 
*WO) ::-) -t, >11, 

t o 8 
D )4 > I% 
Ogg 

tiN1 /P44 

IMA-ADPCM ExampleZ 
At L 

1997-08-11Z (1997 * 8 A 11 B) 

iii3/4 li 
Hanako YamadaZ 

Copyright XYZ on 1997.Z 

Exif ®A.0)4
Exif lc— V a :. 

Exif 11147 7 -1 ii' k. MCI 
tiVICIall4t141 

Si8it-ii0))4 -1] $ 
OVOit40) -7211, 8 

— t / — Is 
3_—+fD,(il- 

0200 (Version 2.0) 
DSC00001.JPGZ 

15:14:13.135Z (15 94 14 5} 13.1350) 
DSC International CorporationZ 

DSC Camera-2Z 
JAL 
Iiik L., 
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B.3 IMA-ADPCMAudio Data 

Table 45 IMA-ADPCM :~ 7 -1’ 

IMA-ADPCM 

8.000kHz 

8110/~d’ I-/f~ 

4 E’,~ 

35840 ~ ~-1’ F 

IMA-ADPCM ExampleZ 

1997-08-11Z (1997:~8,1~ 11 El) 

Hanako YamadaZ 

Copyright XYZ on 1997.Z 

0200 (Version 2.0) 

DSC00001 .JPGZ 

15:14:13.135Z (1~11~ 14~ 13.135~’~) 

DSC International CorporationZ 

DSC Camera-2Z 

~b 
~b 
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Table 46 IMA-ADPCM A -7 7 -( JI,0)12$2fIJ ' 

Offset 
(Hex) Name Comment Da 

(Hex or a"tAscii") 

RIFF-ck 0000 - ckID - RIFF 52494646 

0004 ckSize. 248D0000 

0008 formType WAVE 57415645 

fmt-ck 000C • cklD "fmt" 666D7420 

0010 ckSize 14000000 

0014 wFormatTag IMA-ADPCMJE.M 1100 

0016 nchannels ' 7-1,71- 0200 
0018 nSamplesPerSec 8.0kHz 401F0000 

001C nAvgBytesPerSec 8110i14 Is/sec AE1F0000 
0020 nBlockAlign 512g-( Pio'r7 0002 

0022 wBitsPerSample 4E' iy lq+J-›7°)i, 0400 

0024 cbSize Min) i-f I-rt= 2 0200 
0026 wSamplesPerBlock 505/14 lq7o iy • F901 

fact-ck 0028 ckID fact 66616374 
002C ckSize - • 04000000 
0030 dwSampleLengh 35350# 1711• 168A0000 

INFO-LIST 0034 ckID LIST 4C495354 

0038 ckSize 68000000 
003C IistType ' INFO 494E464F 

INAM-ck 0040 ckID INAM 494E414D 

0044 ckSize 12000000 
0048 ckDati (gP-( I-11.) "IMA-ADPCM Example"00 

IGNR-ck 0058 ckID IGNR - -49474E52 
005C ckSize • 09000000 

0060 ckData (IMID1,»1,) "Greeting"Z 

ICRD-ck 005A ckID ICRD 49435244 

005E ckSize OB000000 
0062 ckData (1997M 11 8) "1997-08-11"0000 

IART-ck 006E ckID IART 49415254 
0072 ckSize 0E000000 
0076 ckData (I'Fat) "Hanako Yamada"00 

ICOP-ck 0084 ckID ICOP 49434F50 
0088 ckSize 17000000 

008C ckData (.Ni'Fla ) "Copyright XYZ on 1997...0000 

exif-LIST 00E2 ckID LIST 4C495354 

00E6 ckSize 94000000 

00EA IistType exif 65786966 

ever-ck 00A4 'cklD LIST 4C495354 
00A8 ckSize 78000000 

00AC IistType exif 65786966 

erel-ck 00BC ckID erel 6572656C 
0000 ckSize OD000000 

00C4 ckData (EXifEla7 7 41I, L6DIMit) "DSC00001.JPG"0000 

etim-ck 00D2 ckID etim 6574696D 

00D6 ckSize OD000000 

OODA ckData (15B-414R13.135 k) "15:14:13.135'0000 

ecor-ck 00E8 ckID ecor 65636F72 

00EC ckSize 1E000000 
00F0 ckSize (*MO ?( —134; ) "DSC International Corporation"00 

emdl-ck 010E ckID emdl 656D646C.
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RIFF-ck 

fmt-ck 

fact-ck 

INFO-LIST 

INAM-ck 

IGNR-ck 

ICRD-ck 

IART-~k 

ICOP-ck 

exif-LIST 

ever-ck 

erel-ck 

etim-ck 

ecor-ck 

Offset 
(Hex) 

0000 

0004 

0008 

000C 

0010 

0014 

0016 

0018 

001C 

0020 

OO22 

0024 

0026 

0028 

002C 

0030 

0034 

0038 

003C 

0040 

O044 

0046 

0058 

005C 

0060 

005A 

005E 

0062 

006E 

0072 

0076 

0084 

0088 

008C 

00E2 

00E6 

00EA 

00A4 

00A8 

00AC 

00BC 

00C0 

00C4 

00D2 

00D6 

00DA 

00E8 

00EC 

00F0 

Table 46 IMA-ADPCM 

Name 

cklD 

ckSize. 

formType 

cklD 

ckSize 

wF0rmatTag 

nchannels 

nSamplesPerSec 

nAvgBytesPerSec 

nBIockAlign 

wBitsPerSample 

cbSize 

wSamplesPerBIock 

cklD 

ckSize 

dwSampleLengh 

cklD 

ckSize 

listType 

cklD 

ckSize 

ckData 

cklD 

ckSize ¯ 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

listType 

cklD 

ckSize 

listType 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckData 

cklD 

ckSize 

ckSize 

cklD 

Comment 

RIFF 

WAVE 

"fmt_" 

IMA-ADPCM~:~ 

8.0kHz 

505Y ~d" F/~’[] 

fact 

LIST 

INFO 

INAM 

ICRD 

(1997~8,EJ 11 [] ) 

IART 

LIST 

exif 

LIST 

exif 

erel 

etim 

(15~14~13.135f~) 

ecor 

(,1~ ~ -:h~) 
emdl 

Data 
(Hex or "Ascii") 

52494646 

246D0000 

57415645 

666D7420 

14000000 

1100 

0200 

401F0000 

AE1F0000 

0002 

0400 

0200 

F901 

66616374 

04000000 

168A0000 

4C495354 

68000000 

494E464F 

494E414D 

12000000 

"IMA-ADPCM Example"00 

-49474E52 

09000000 

"Greeting"Z 

49435244 

0B000000 

"1997-08-11 "0000 

49415254 

0E000000 

"Hanako Yamada"00 

49434F50 

17000000 

"Copydgh~ XYZ on 1997."0000 

4C495354 

94000000 

65786966 

4C495354 

78000000 

65786966 

6572656C 

0D000000 

"DSC00001 .JPG"0000 

6574696D 

0D000000 

"15:14:13.135"0000 

65636F72 

1E000000 

"DSC International Corporation"00 

656D646C’ 
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0112 

0116 

ckSize 

ckData 

OD000000 

"DSC Camera-70000 

data-ck 

0124 

0128 

012C 

cklD 

ckSize 

ckData 

data 64617461 

008C0000 

•Ii=35840) 

4 
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I 
data-ck 

0112 

0116 

0124 

0128 

012C 

ckSize 

ckData 

cklD 

ckSize 

ckData 

data 

0D000000 

"DSC Camera-2"0000 

64617461 

008C0000 

(~-f ~-~=35s4o) 

ADOBE - Exhibit 1008, page 328



fvfn C APEX -C 

*N4-CItt L-C, APEX (Additive System of Photographic Exposure ) v 5 0--{2 

APEX VISAI ,(Ev IA) ctOV-fit."- eti) 6. APEX fthoW-itt: or41% 

UA*ittiNz:VII;I:Fopct 5 V=ix-D -c-06. 

• h (ApertureValue:Av) = 2 log 2 F f i/~—)

• — E— K (ShutterSpeedValue:Tv) = - log 2 ( ) 

• aCia (BrightnessValue:Bv) = log2 ( B / NK ) fq l.. B:cd/cm2 , N,K : constant 

11--1,SA (*Mift-cIii5V11 ti,-c- vNico/N) vii -Foct 56z-_A-L6 

7-f 11,11.8& (Sv) = log2 ( ASA / 3.125 ) 

LtI,60D{AfIJI, (Ev) LOsToct yz:t6c, 

Ev = Av + Tv = Bv + Sv 

ITOOVIt 6a0D-0-ipti, 6. 

Table 47 APEX i0)0IJ 

ApertureValue 

(APEX) 

F-Number 

0 1 

1 1.4 

2 2 

3 2.8 

4 4 

5 5.6 

6 8 

7 11

8 16 

9 22 

10 32 

ShutterSpeed 
Value 

(APEX) 

ExposureTime 

(second) 

-5 30 

-4 15 

-3 8 

-2 4 

-1 2 

0 1 

1 1/2 

2 1/4 

3 1/8 

4 1/15 

5 1/30 

6 1/60 

7 1/125 

8 1/250 

9 1/500 

10 1/1000 

11 1/2000 

BrightnessValue 

(APEX) 

foot lambert 

-2 . 1/4 

-1 1/2 

0 1 

1 2'

2 4 

3 8 

4 15 

5 30 
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C- APEX 

(Additive System of Photographic. Exposure 

, ,~9~ (ApertureValue:Av) =21og2 (F")->I~-) 

¯ 5, X, ,y "2 -.7,1~- F (ShutterSpeedValue:Tv) =-log2 ( ~l]’$flaa’] ) 

¯ )~,~f~ (BdghtnessValue:Bv) = log2 ( B / NK ) {.~ U, B:cd/cm2, N,K : constant 

~4’)1,/.~,,~ (Sv) =log~ ( ASA/3.125 ) 

Ev : Av + Tv : Bv + Sv 

~-F®~,~ ~ 2’~ b~:~ L~ ~’T~,’,5{~®--~J"~ ~o 

Table 47 APEX 

ApertureValue F-Number 

(APEX) 

0 1 

1 1.4 

2 2 

3 2.8 

4 4 

5 5.6 

6 8 

7 11 

8 16 

9 22 

10 32 

ShutterSpeed 
ExposureTime 

Value 

(APEX) (second) 

-5 30 

-4 15 

-3 8 

-2 4 

-1 2 

0 1 

1 1/2 

2 1/4 

3 1/8 

4 1115 

5 1/30 

6 1/60 

7 1/125 

8 1/250 

9 11500 

10 111000 

11 1/2000 

BrightnessValue foot lambed 

(APEX) 

-2 1/4 

-1 1/2 

0 1 

1 2 

2 4 

3 8 

4 15 

5 3O 
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D IfE4010IJ 

**4L-CTEah641tAi.VIIP.1a, PC t K-\' Smart Media 4outA 9 IN-/<7'/L24 77.2- tag 
• 1.-C14-0 DSC - - O134liliSgrpEioDEIVS -0165 tz-A07i1111rtql) 9 Exif OZ)11 1.1fili1-6 

"eatcoo. 

DSC 4z=4-tAh6Allg-/-12,37,1M-gi:_-_-c, F 1.9 .‘,1 -.6te_tboDZ3g-fitt iz_135 ffi ti,6* 

lirtt eiLag(Toil)1101 41614-6. 

D.1 5 4 lalfl -r iEJElltftAIN 

31—a 

1- 9 oTi:.9- 1- 9 "IMxxxxxx"V'FAL, orp Exif 774/1 , 0201 - 6 o

• "XXXXXX" tlgiQ 6 3COA--Nc -C' k 9 44n5Ca,VIE 6. tit, "IM"aic5C-4-- 1-6o WA, 

0 .7' 1- 9 Exiff2 4 1,  1- 9 

D.2 7 7 4 )14 lz1M -4-- ZIEHIMMOil 

9 —1—V1 

Exif -Y-a±.1E D.1 -e7r; t1.6 Exif 1- 9 rLTVE-4-6 774)1, O5 -Wita÷ "JPG" 

1- 6 7 7 -( IL 4 ExifE6774 /1's trAK-7- "TIF" 6 7 7 -f Exif 4-alig774 

VA+ "WAV" 77 -{ mif f -A- 7 7 (/LL L-c-, 77 -01,ygotog5 

• ??Ht0)±., Ltt.1.;O1-offtiMR-7- 41-677-O1, O*toiL--Do-caNtLt,wo 

D.3 7 7 4 )1/#411ff iz.r.R11- 111114fLAIN 

Exif G E 7i-1IL. 4-P1677-f lifP 7 7 11410 Exif VP 1- 9 rAW...WE 

6. Exif 1/ 1- 9 a"IMxxxxlcx"OVZ (±12, D.1 oNt) Ei 1,

1- 9 Tv:Vtlipht ct RIVIV.611,11 — -FiL- 7-1,--4. 

ESEfl Exif 1- 9 • (VJ:IMFIDX10) riAU6itY01241 Exif 1-

9 (01.1:IMXYZ) hq-aftw k-L-co6s-e-,, Etaa Exif 1- 9 (IMFIDX10) )kSilAit,-  1-
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D.2 
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0411: Exif 7 -rii-Eta-j-6 Lffi-c46. 

ItAlEfetvC06 Exif fr 1-9 (IMXYZ) ti (Fig. 500N) 

Root Directory 

Sub Directory:: IMFIDX10 

  DSC00001.JPG 

  DSC00002.JPG 

  DSC00005.TI F 

  SND00007.WAV 

Sub Directory:: IMXYZ 

— ABC.JPG 

— DEF01.JP.G 

— QSTTX.TIF 

Fig. 50 51.4 I,7 I- 9 aliat8ck U-7 7 11,1Eng!I 

9 -7 —11111 

Is 9 OTV:Alf-4-6 Exif 1' 9 "IMxxxxxx" (.Efil. 2 3C "IM"--OSD .9-1 -7' 

k 1- 9) 1=1:11:1Zeil, 7)1-077 /14 4:Mt 6Nt (2.8.31, 3.7.1t0S) VAtz-..1-7 411, , 

-o 7 -01, MM 1, , :/ oppkrethqVagoi-±SiL.

iv-- 1- .7'4 try 1- 9 TizAtO Exif "72-f 9 "mixxxxxx" 
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Root Directory 

Sub Directory:: IMFIDXIO 

f 
D SC00001.JPG 

DSC00002.JPG 

DSC00005.TI F 

SN D00007.WAV 

Sub Directory:: IMXYZ 

~ 
A BC.JPG 

DEF01.JPG, 

QSTTX.TIF 
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E 1Yrjrial t ,' > 

Loif-f F"-f sRGB'"", ITU-R BT.709"th, ITU-R BT.601xixiL-O1/ 

< U$A. c4tOFIR 

E.1 s RGB 

sRGB 9 MM4:31t1../tt,V410)*4-e6 IEC/TC 100 

PT 61966 "C-4-31:1:0 0 or3RV$*0 -7-- 5 ttb6evcii \ 6. 

— t ITU-R BT.709 24 , "'C''./—✓ lak Le31 ---7-5-cs*Tr;1-6tt.N5oZiAt-4Mitl.. c. h , 

t "O-fivinAtlfr itt-ZU ITU-R BT.709 

ttv-cotoO. sRGB Y ITU-R BT.709 5N4LVV--4--6 

Anot "--eas sRGB Ait?NtifMkit Utctffi 6 ITU-R BT709 

-e, 

4th

6. 

E.2 (13At"L .>1-5 

1A4•Woastst43 ITU-R BT.709 YLA-51/N-C-MMI5t1„ 8 iLtg-ft U-ClEal- 6 0

ITU-R BT.709 (DMIti4V1P11. -F(/) 9

(1) R,G,B 0.018 oL 

R' = 1.099R"5-0.099 

G' = 1.099G"5-0.099 

B' = 1.0998"5-0.099 

(2) R,G,B< 0.018 a) L 

R' = 4.5R 

G' = 4.5G 

B' = 4.58 

LOM4,DIAiL '.;3riViE4OttY) 255 ig1,-"C 8 1-1-7-1EV-1-t. 5. 
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ITU-R BT.709~iii, 

E.1 sRGB 

(1) R,G,B=>0.018 ©~ ~ 

R’ = 1.099R°4s-0.099 

G’ = 1.099G°4s-0.099 

B’ = 1.099B°’as-0.099 

(2) R,G,B<0.018 © ~ -~ 

R’ = 4.5R 

G’ =4.5G 

B’ = 4.5B 

,7,. ©~’~" 4 "~’]I,’~7~ ?r_ ~ 255 t~ L"C 8 ~" :y b :~,fl,:, ,~t~ ,’)o 
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E.3 ..fig' AA 

R,G,B Y141 Y,7 Cb, Cr OVAV1 ITU-R BT.601 iLiMPA tz.-.V,TO4iL-C3 50 

Y = 0.299R + 0.587G + 0.11413 

Cb = (-0.299R - 0.587G + 0.886B) x 0.564 + offset 

Cr = (0.701R - 0.587G - 0.114B) x 0.713 + offset 

-152-
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R,G,B ~ ~ Y,I~ Cb, Cr o)~ ITU.R BT.601 ~:-~ U ?~.~-F~--C~ ,:. ],~ ’) o 

Y = 01299R÷0,587G#0,1~4~ ’ ’ " ’    : 

Cb = (-0.299R- 0.587G + 0.886B) x 0.564 + offset 

Cr = (0.701R-0.587G-0.114B) x 0.713+offset 
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fifig F FlashPix t\OD37##1::-DLN-C 

*M"-Nts NNVE;1,1.< , 4Lpit-c; 6 
1 ,17371Mtvz-Arat tvc-to6,„ FlashPix 5
*"'C' FlashPix-Ready (FPXR) 7 7 4 it. 

FlashPix-Ready < G1 "MT a) .3 --Dbl / 6. 

• Exif FlashPix 0) Image Info Property Set #Z 

• APP2 0)1a3g5---- it FlashPix lz:miTag 

• JPEG watt - I- • 7-13 Vgfil 1,-ciffiNMOR < FlashPix 4 )1,ftlizrATing 

Fig. 51iLM04141gl i -r-; --4-. 

Exif (Version 2.0) 

SO' 

if data 

!!rrr!rrrr!r!rrrrrrrrr 

ntents ata 

am atA'NO. 

.an :Area: 

JPEG 
Table 

DQT 
DHT 
DRI 
SOF 
SOS 

. .r . ' 

7-, .'r—JPEG 
Compressed 

I Data 
(indude Restart Marker) - 

EOI 

Exif Tag 
Information 

- to 
Image info 
Property 

Set 

FPXR 
Application 
Segment 

to 
FPX 
Data 

Stream 

JPEG 
Im.age 

to 
LTiled J PEG 1\ 

-Image- -
(Loss-less • 

-Conversion) 

Flash PiX 

Root 
Property 

Set 

Image 
Ob'ect 

image 
Data res.0 

Image 
Data res.1 

Image 
Data res.n 

Summary 
Info. 

CompObj 
Stream 

Image 
Info. 

Extension 
List ,

Exif 1)\ 6•FlashPiiC ,\ id) 
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g~’~ FlashPix-Ready (FPXR) ~ 7" 4’ ] k ~o 

FlashPix-Ready ~ }~ -~ < ~ ~ %~-E ¢~ ,3 -’~;O ~ b ~’o~ 5 o 

¯ Exif "2 "Y"~I;;t.T’~T FlashPix 0) Image Info Property Set ~J’~ 

¯ APP2 0~- ~ 15 FlashPix ~/~J~-~ ~ ~ 17_~ 

¯ JPEG ~,l;;t.’) X~- I- ¯ ~--~$~J~ L,~.~I3~ < FlashPix 0~"2 4)1,~J~_17_.~, 

Exif (Version 2.0) 

SOl 

DQT 

DHT 
JPEG , 
Table .’, " DRI ’" " 

SOF 

SOS 

Exg Tag 
Information 

- to 
Image info 
Property 

Set 

FPXR 
Application 
Segment 

to 
FPX 
Data 

Stream 

JPEG 
¯ " Imhge 

to 
~Tiled LJPEG? ~ 

-Image-    ¯ 
(Loss-less 

EOI 

Flash Pix 
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FlashPix offiVffitt7'— JPEG Tait Lit 64 )(6 4 MIA a) 37 iv--(1,44 37— 

JPEG T11 FlashPix Nit iz:g141- it to5is it s JPEG • W± It*L t< 6 

--f, "Niftt 4E 1 . 1•:_---Mitt'173q,) ffi s 1- • -7 64 NA 4Z--4 1,--Ct-34ill, JPEG 

Ent- --37 AE--?•#_ te2d--c4 FlashPix OgrVigittffilit f/P ffi-C4 6. 

Fig. 52i:. ) 37 — 1.• • -7—t )EfltiNte:114-7?-37 01k-<#;toti14121 ,1 -4--. 

Y,Cb,Cr pixel 

• Y pixel 

(a) MCU (4:2:2) 

Y DCT Block (8x8) 

CrCb DCT Block (8x8) 

(0,0) (0,1) (0,2) (0,3) (0,4) 

(1,0) (1,1) (1,2) (1,3) (1,4) 

(2,0) (2,1) (2,2) (2,3) (2,4) 

(3,0) (3,1) (3,2) (3,3) (3,4) 

(4,0) (4,1) (4,2) (4,3) (4,4) 

(5,0) (5,1) (5,2) (5,3) (5,4) 

(6,0) (6,1) (6,2) (6,3) (6,4) 

(7,0) (7,1) (7,2)  (7,3) (7,4) 

(8,0) (8,1) (8,2) (8,3) (8,4) 

111.- 1 Tile block 64x64) 

Fovoi locr.•_‘ 

(0,0)+ (0,1)+ (0,2) (0,3) (0,4) (0,5) (0,6)- (0,7). (0,8)-I 

lashPix 

(2,0)-II (0,0)-f- (0,1)- (0,2) (0,3) (1,0) (1,1)+ (1,2) (1,3) 

MCU 
(4:2:2) 

Restart Marker 

(b) Tile block 

Po. Restart Marker 

(c) Recording order -
1 . 

Fig. 52 I) h • — Flasteix:\OMO 
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Y,Cb,Cr pixel 

~ Y pixel 

Y DCT Block (8x8) 

-"--~" CrCb DCT Block (8x8) 

(a)MCU(4:2:2) 

(0,0) (0,1) (0,2) (0,3) 

(1,0) (1,1) (1,2) (1,3) 

(2,0) (2,1) (2,2) (2,3) 

(3,0) (3,1) (3,2) (3,3) 

(4,1) (4,2) (4,3) 

(5,1) (5,2) (5,3) 

(6,1) (6,2) (6,3) 

(7,1) (7,2) (7,3) 

(8,1) (8,2) (8,3) 

(4,0) 

(5,0) 

(6,0) 

(7,0) 

(8,0) 

1 Tile block (64x64) 

(0,4) 

(1,4) 

(2,4) 

(3,4) 

(4,4) 

(5,4) 

(6,4) 

(7,4) 

(8,4) 

I~ MCU 
(4:2:2) 

Restart Marker 

(b) "131e block 

FPXR(JPEG) 

FlashPix 

I (o,o)+ (o,~)+(o,2)+ 

~------~, Restart Marker 

¯ (o,,)+ (o,,)+ (o,oi+ 

~ (1,0)+ (1,1,+ (1,2)+ (’1,3,- 

(c) Recording order - - - 

¯ (0,8)+ 

¯ (2,0) + 

Fig, 52 UX~- h " ~-;b~J(,~i~ FlashPix~O)~ 
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37-1- • -7—t Ofi2OVI7J-7°':/ , 6-41 FlashPix iz.:M4Ticht:C1) ffi, • 

3,---- 1- 7—t„„uo*aMitzt.tutVAota6M8g0 -4MffiR<*6L- Lffik60-ci'lk,ffilV,

• N-c;ti)60 

37 - f- • -7 64 IN A r'.:I*At tz... Orligit 64 01 krV‘614-1,pf 

6 I/ T, 5cCfiffi*lig c511 (PixelXDimension) JPEG E6-72- 37 V,Vaft 

L-  64 Digfid: Utt A2 trcv (2.8.1tflia)0 

FlashPix Mitt t PIM:, 64 OiffiftiLitittV,I53.-)1:11/ t69 , FlashPix 

NE-2-5LP4i,11174.0 -cao. 

tta, ffifgzOrAtAa) 64 DM fetiLatt W, 33-y :/ t,zL`t0L`ta FlashPix 

6PAULT* 72 4. 1. 04-1A16/..0/N. 

4 SOF X 

SOF Y 

PixelYDimension 
(APP1) 

4 • PixelXDimension (APP1) 

Padding Data 

JPEG Data 

is 

MMMEMMENftA 

64x64 Block 
(FPX tile) 

Fig. 53 iffift#4 X$1113.R 
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80F X 

¯ PixelXDimension (APPll 

SOF Y 

PixelYDimension 
(APP1) 

Padding Data 

JPEG Data 

Fig. 53 

64x64 Block 
(FPXtile) 
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F.2 1'52.-- ODZO 

Exif DitRiPABI, FlashPix VAri4iL, - --011-stri*Li t-atatztiAilig-F-Cqn 6 Property set iL 1 J1 

litt 6. 1;1,-F 1-3-,' "TAD FlashPix PropertySet (GPS Info 

TBD) 

Table 48 Exif 3 7 • FlashPix Property set ZAA(1) (TIFF 

Exif FPX 
Tag Code 

Field Name Property Set Group Name 
Dec • Hex 

ImageWidth 256 100 - - - 
ImageLength 257 101 - - - 

BitsPerSample 258 102 - - -
Compression 259 103 - - - 

Photometriclnterpretation 262 106 - - - 
ImageDescription 270 10E . Image Info Content Description Caption text 

Make 271 10F Image Info Camera Information Camera manufacturer name 
Model 272 110 Image Info Camera Information Camera model name 

StripOffsets 273 111 - - -
Orientation 274 112 Transform - Spatial Orientation 

SamplesPerPixel 277 115 - - - 
RowsPerStrip 278 116 - - - 

StripByteCounts 279 117 - - - 
XResolution 282 11A Image Contents Primary description Default display width 
YResolution 283 11B Image Contents Primary description Default display height 

PlanarConfiguration 284 11C - - - 
ResolutionUnit 296 128 Image Contents Primary description Display height/width units 

TransferFunction 301 12D - - 
Software 305 131 Image Info File source Softaware Name 
DateTime 306 132 Ignore Ignore • Ignore 

Artist 306 13B Image Info Intellectual Property Authorship 
WhitePoint 318 .13E - - 

PrimaryChromaticities - .319 13F - - - 
YCbCrCoefficients 529 211 - - , - 

YCbCrSubSampling 530 212  - - - 
YCbCrPositioning 

ReferenceBlackWhite 
 531 
532 

213 
214 

Ignore 
- 

Ignore- 
• - 

Ignore 
- 

• - - ; Copyright. • 33432 8298 : Image Info Intellectual Property Copyright message 
(' Exif IFD Pointer 34665 8769 - - 

t
, - 

GPS Info IFD Pointer . 34853 8825 - _ ... . - _, , - 
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Table 48 Exif "2 ~° ¯ FlashPix Property set ~(1) (TIFF ~ ~’) 

Exif 

Field Name 

ImageWidth 
ImageLength 

BitsPerSample 
Compression 

Photometriclnterpretati0n 
ImageDescription 

Make 
Model 

StripOffsets 
Orientation 

SamplesPerPixel 
RowsPerStrip 

StripByteCounts 
XResolution 
YResolution 

PlanarConfiguration 
ResolutionUnit 

TransferFunction 
Sol~,are 
Date’rime 

Artist 
WhitePoint 

PrimaryChromaticities 
YCbCrCoefficients 

YCbCrSubSampling 
YCbCrPositioning 

ReferenceBlackVVhite 
~" Copyright 
Exif IFD Pointer¯ 

GPS Info IFD Pointer ,. 

Tag Code 

Dec Hex 
256 100 
257 ~01 
258 102 
259 103 
262 106 
270 10E 
271 10F 
272 110 
273 111 
274 112 
277 115 
278 116 
279 117 
282 11A 
283 11 B 
284 11C 
296 128 

FPX 

Property Set Group 

. Image Info Content Description 
Image Info Camera Information 
Image Info Camera Information 

Name. 

Caption text 
Camera manufacturer name 

Transform 

Image Contents Primary description 
Image Contents Primary description 

o 

Image Contents Primary description 

Camera model name 

301 12D 
305 131 
306 132 
306 13B 
318 .13E 

.319 13F 
529 211 
530 212 
531 213. 

¯ 532 214 
33432 8298 
34665 8769 
34853 8825 

Image Info File source 
Ignore Ignore 

Image Info Intellectual Property 

Ignore 

’Image Info 

. Ignore. 

Intellectual Property 

Spatial Orientation 

Default display width 
Default display height 

Display height/width units 

Soflaware Name 
Ignore 

Authorship 

Ignore 

Copyright message 
° 
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Table 49 Exif 37 7 • FlashPix Property set 41;4A(2) (Exif 7°5 -f' — 

Exif FPX 

Field Name 
Tag Code 

• Property Set Group Name 
Dec Hex 

ExposureTime 33434 829A Image Info Per Picture Camera Setting Exposure time 
FNumber , 33437 829D Image Info Per Picture Camera Setting F-number 

ExposureProgram 34850 8822 Image Info Per Picture Camera Setting Exposure program 
SpectralSensitivity 34852 8824 Image Info Digital Camera Characterization Spectral sensitivity 
ISOSpeedRatings 34855 8827 Image Info Digital Camera Characterization ISO speed ratings 

OECF 34857 8829 Image Info Digital Camera Characterization OECF 
ExifVersion 36864 9000 - - 

DateTimeOriginal 36867 9003 Image Info Content Description Date of the original image 
Image Info Per Picture Camera Setting Capture date 

DateTimeDigitized 36868 9004 Summary Info - Create date/time 
ComponentsConfiguration 37121 9101 Ignore Ignore Ignore 
CompressedBitsPerPixel 37122 9102 Ignore Ignore Ignore 

ShutterSpeedValue 37377 9201 Image Info Per Picture Camera Setting Exposure time 
ApertureValue 37378 9202 Image Info Per Picture Camera Setting " F-number 

BrightnessValue 37379 9203 Image Info Per Picture Camera Setting Brightness value 
ExposureBiasValue 37380 9204 Image Info Per Picture Camera Setting Exoisure bias value 
MaxApertureValue 37381 9205 Image Info Per Picture Camera Setting Maximum aperture value 
SubjectDistance 37382 9206 Image Info Per Picture Camera Setting Subjeadistance 
MeteringMode 37383 9207 Image Info Per Picture Camera Setting Metering mode 
LightSource 37384 9208 Image Info Per Picture Camera Setting Scene illuminant 

Flash 37385 9209 Image Info Per Picture Camera Setting Flash 
Image Info Per Picture Camera Setting Flash return 

FocalLength 37386 920A Image Info Per Picture Camera Setting Focal length 
MakerNote 37500 927C - 

UserComment 37510 9286 Image Info Content description Content descriptiori notes 
SubSecTime 37520 9290 Ignore Ignore Ignore 

SubSecTimeOriginal 37521 9291 Image Info Content Description Date'of the original image 
Image Info Per Picture Camera Setting Capture date 

SubSecTimeDigitized 37522 9292 Summary Info - Create date/time 
FlashPixVersion 40960 A000 - 

ColorSpace 40961 A001 Image Contents resolution description Subimage color 
PixeIXDimension 40962 A002 Image Contents Primary description Highest resolution width 
PixelYDimension 40963 A003 Image Contents Primary description Highest resolution length 
RelatedSoundFile 40964 A004 - - - 

FlashEnergy 41483 A20B Image Info Per Picture Camera Setting Flash Energy 
SpatialFrequencyResponse 41484 A20C Image Info Digital Camera Characterization Spatial frequency response 

FocalplaneXResolution 41486 A20E Image Info Digital Camera Characterization Focal plane X resolution 
FocalplaneYResolution 41487 A20F Image Info Digital Camera Characterization Focal plane Y resolution 

FocalplaneResolutionUnit 41488 A210 Image Info Digital Camera Characterization Focal plane resolution unit 
SubjectLocation 41492 A214 Image Info Per Picture Camera Setting Subject location 
ExposureIndex 41493 A215 Image Info Per Picture Camera Setting Exposure index 
SensingMethod 41495 A217 Image Info Digital Camera Characterization Sensing method 

FileSource 41728 A300 Image Info File Source File source 
SceneType 41729 A301 Image Info File Source Scene type 
CFAPattern 41730 A302 Image Info _ Digital Camera Characterization CFA pattern 
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Table 49 Exif ~ ~° ¯ FlashPix Property set ~(2) (Exif ~ -1’ "~- I- "2 ~’) 

Exif 

Field Name 

Exposure’rime 
FNumber ; 

ExposureProgram 
SpectralSensitivity 
ISOSpeedRatings 

OECF 
’ ExifVersion 

DateTimeOriginal 

DateTimeDigitized 36868 

ComponentsConfiguration 37121 
CompressedBitsPerPixel 37122 

ShutterSpeedValue 37377 

ApertureValue 37378 

BrightnessValue 37379 

ExposureBiasValue 37380 

MaxApertureValue 37381 
SubjectDistance 37382 

MeteringMode 37383 

LightSource 37384 

Flash 37385 

FocalLength 37386 

MakerNote 37500 

UserComment 37510 

SubSecTime 37520 

SubSecTime,Odgin.al. 37521 

SubSec’13meDigitized 37522 
FlashPixVersion 40960 

ColorSpace 40961 

PixelXDimension 40962 

PixelYDimension 40963 

RelatedSoundFile 40964 

FlashEnergy 41483 

SpatialFrequencyResponse 41484 
FocalplaneXResolution 41 486 

FocalplaneYResolution 41 487 

FocalplaneResolution Unit 41488 

SubjectLocation 41492 

Exposurelndex 41 493 

SensingMethod 41 495 

FileSource 41728 

SceneType 41729 

CFAPattern 41730 

FPX 

Tag Code 

Dec Hex 
~. Property Set 

33434 829A Image Info 

33437 829D Image Info 

34850 8822 Image Info 

34852 8824 Image Info 

34855 8827 Image Info. 

34857 8829 Image Info 

36864 9000 

36867 9003 Image Info 

Image Info 

9004 Summary Info 

9101 Ignore 

9102 Ignore 

9201 Image Info 

9202 Image Info 

9203 Image Info 

9204 Image Info 

9205 Image Info 

9206 Image Info 

9207 Image Info 

9208 Image Info 

9209 Image Info 

Image Info 

920A Image Info 

927C - 

9286 Image Info 

9290 Ignore 

9291 Image Info 

Image Info 

9292 Summary Info 

A000 - 

A001 Image Contents 

A002 Image Contents 

A003 Image Contents 

A004 

A20B Image Info 

A20C Image Info 

A20E Image Info 

A20F Image Info 

A210 Image Info 

A214 Image Info 

A215 Image lnfo 

A217 Image Info 

A300 Image Info 

A301 Image Info 

A302 Image Info 

Group 

Per Picture Camera Setting 
Per Picture Camera Setting 
Per Picture Camera Setting 

Digital Camera Characterization 
Digital Camera Characterization 
Digital Camera Characterization 

Content Description 
Per Picture Camera Setting 

Ignore 
Ignore 

Per Picture Camera Setting 
Per Picture Camera Setting 
Per Picture Camera Setting 
Per Picture Camera Setting 
Per Picture Camera Setting 
Per Picture Camera Setting 
Per Picture Camera Setting 
Per Picture Camera Setting 
Per Picture Camera Setting 
Per Picture Camera Setting 
Per Picture Camera Setting 

Content description 
Ignore 

Content Description 
Per Pictu~’e Camera S~tting 

resolution description 
Primary description 
Primary description 

Per Picture Camera Setting 
Digital Camera Characterization 
Digital Camera Characterization 
Digital Camera Characterization 
Digital Camera Characterization 

Per Picture Camera Setting 
Per Picture Camera Setting 

Digital Camera Characterization 
File Source 
File Source 

Digital Camera Characterization 

Name 

Exposure time 
F-number 

Exposure program 
Spectra.I sensitivity 
ISO speed ratings 

OECF 

Date of the original image 
Capture date 

Create date/time 
Ignore 
Ignore 

Exposure time 
F-number 

Brightness value 
Exoisure bias value 

Maximum aperture value 
Subject’distance 
Metering mode 

Scene illuminant 
Flash 

Flash return 
Focal length 

Content descriptioh notes 
Ignore    ’ - 

Date of the original image 
Capture date 

Create dateJtime 

Subimage color 

Highest resolution width 

Highest resolution length 

Flash Energy 
Spatial frequency response 

Focal plane X resolution 
Focal plane Y resolution 

Focal plane resolution unit 
Subject location 
Exposure index 
Sensing method 

File source 
Scene type 
CFA pattern 
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Table 50 Exif 3 7 • FlashPix Property set #g4A (3) (GPS Info 

Exif FPX - 

Field Name 
Tag Code 

Property Set Group Name 
Dec Hex 

GPSVersionID 0 0 GPS Info extension - GPSVersionID 
GPSLatitudeRef 1 1 GPS Info extension - GPSLatitudeRef 

GPSLatitude . 2 2 GPS Info extension - GPSLatitude 
GPSLongitudeRef 3 3 GPS Info extension - GPSLongitudeRef 

GPSLongitude 4 4 GPS Info extension - GPSLongitude 
GPSAltitudeRef 5 5 GPS Info extension - GPSAltitudeRef 

GPSAltitude 6 6 GPS Info extension - GPSAltitude 
GPSTimeStamp 7 7 GPS Info extension - GPSTimeStamp 
GPSSatellites 8 8 GPS Info extension - GPSSatellites 

GPSStatus 9 9 GPS Info extension - GPSStatus 
GPSMeasureMode 10 A GPS Info extension - GPSMeasureMode 

GPSDOP 11 B GPS Info extension - GPSDOP 
GPSSpeedRef 12 C GPS Info extension - GPSSpeedRef 

GPSSpeed 13 D GPS Info extension - GPSSpeed 
GPSTrackRef 14 E GPS Info extension - • GPSTrackRef 

GPSTrack 15 F GPS Info extension - GPSTrack 
GPSImgDirectionRef 16 10 GPS Info extension - GPSImgDirectionRef 

GPSImgDirection 17 11 GPS Info extension - GPSImgDirection 
GPSMapDatum 18 12 GPS Info extension - GPSMapDatum 

GPSDestLatitudeRef 19 13 GPS Info extension - GPSDestLatitudeRef 
GPSDestLatitude 20 14 GPS Info extension - GPSDestLatitude 

GPSDestLongitudeRef 21 15 GPS Info extension - GPSDestLongitudeRef 
GPSDestLongitude 22 16 GPS Info extension - GPSDestLongitude 

GPSDestBearingRef 23 17 GPS Info extension - GPSDestBearingRef 
GPSDestBearing 24 18 GPS Info extension - GPSDestBearing 

GPSDestDistanceRef 25 19 GPS Info extension - GPSDestDistanceRef 
GPSDestDistance 26 1A GPS Info extension - GPSDestDistance 
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Table 50 Exif ~ ~)" ¯ FlashPix Property set ~ (3) (GPS Info 3’2 ~’) 

Exif 

Field Name 

GPSVersionlD 
GPSLatitudeRef 

GPSLatitude 
GPSLongitudeRei 

GPSLongitude 
GPSAItitudeRef 

GPSAItitude 
GPSTimeStamp 
GPSSatellites 

GPSStatus 
GPSMeasureMode 

GPSDOP 
GPSSpeedRef 

GPSSpeed 
GPSTrackRef 

GPSTrack 
GPSImgDirectionRef 

GPSImgDirection 
GPSMapDatum 

GPSDestLatitudeRef 
GPSDestLatitude 

GPSDestLongitudeRef 
GPSDestLongitude 

GPSDestBearingRef 
GPSDestBearing 

GPSDestDistanceRef 
GPSDestDistance 

FPX - 
Tag Code 

Dec Hex 
Property Set 

0 0 GPS Info extension 
1 1 GPS Info extension 
2, 2 GPS Info extension 
3 3 GPS Info extension 
4 4 GPS Info extension 
5 5 GPS Info extension 
6 6 GPS tnfo extension 
7 7 GPS Info extension 
8 8 GPS Info extension 
9 9 GPS Info extension 
10 A GPS Info extension 
11 B GPS Info extension 
12 C GPS Info extension 
13 D GPS Info extension 
14 E GPS Info extension 
15 F GPS Info extension 
16 10 GPS Info extension 
17 11 GPS Info extension 
18 12 GPS Info extension 
19 13 GPS Info extension 
20 14 GPS Info extension 
21 15 GPS Info extension 
22 16 GPS Info extension 
23 17 GPS Info extension 
24 18 GPS Info extension 
25 19 GPS Info extension 
26 1A GPS Info extension 

Group Name 

GPSVersionlD 
GPSLatitudeRef 

GPSLatitude 
GPSLongitudeRef 

GPSLongitude 
GPSAItitudeRef 

GPSAItitude 
GPSTimeStamp 
GPSSatellites 

GPSStatus 
GPSMeasureMode 

GPSDOP 
GPSSpeedRef 

GPSSpeed 
GPSTrackRef 

GPSTrack 
GPSImgDirectionRef 

GPSImgDirection 
GPSMapDatum 

GPSDestLatitudeRef 
GPSDestLatitude 

GPSDestLongitudeRef 
GPSDestLongitude 

GPSDestBearingRef 
GPSDestBearing 

GPSDestDistanceRef 
GPSDestDistance 
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F.3 FlashPix1/3K5— (APP2) OM§4 

APP2 gair_ FlashPix iLgIAT4 6. 

iRML, APP2 1 =:/ 1- 9 — • 1 F ) —1).0 -12-7 73REStyCliN6C- og#4.01 Fig. 544:T o 

t FlashPix 7 7 -f )1, 0 Structured Stokage W6vO i=1:1 7 1- 9 —.1-4if/F "i¥00514PropertySet" (¥005 

Pi 005.H 7-T-,--J1 37 '9-4 8000.H, '7'7 A-it,  I-1A 00.H 0ffil$Z 14%1-, APP2-2 (z_l-Efe 

t WC. \ 1- 9 - A-72-- 7J-7•-t l I- 00000000.H 1-tcaAM% Ltz-3AVZOATX73 = e - 1 -1-W1 

.1A1/ 

Exif Version 2.0 
APP2-1 

Contents List 
Number of Entry =1 
Data size = Ox8000 
Default value = 0x00 

Path 1¥005MyPropertySet 

APP2-2 
Stream data 
Index = Ox00 

Offset = 0)(00000000 
9.: 

 Stream.data 
.::; 

e 

FlashPix 
root 

Source image 
Ob'ect 

Full FlashPix Stream 

¥005MXPropertySet

 Stream data 

Default value 
0)(00 

• 

Fig. 54 FlashPix - Affii (1) 

Offset 
. 0x00000000 

Data size 
0x8000 
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F.3 FlashPix (APP2) 

¯ ~=, FlashPix 7 7 ~’ ]P © Structured Stol-age ~© 5~ ~ ~, b ~) -- ~ ~, "/~-~005MyPropertySet" (¥005 

~2 005.H ~’~) t~’°-- ~’ +)-~’ ;~" 8000.H, ~-° 7 ~-]~ }-~ 00.H ©~j~i~ L, ~. ~ ~ APP2-2 

Exif Version 2.0 
APP2-1 

Contents List 
Number of Entry 
Data size = 0xSO00 
Default value = 0x00 

Path ’/~O05MyPropettySef’ 

APP2-2 

Stream data     I 

Index = 0x00     I 

Fla;hPix ~ Source image 

root ~ II Object 

,, 
,, 

Full FlashPix Stream 

~K)05M~PropertySet 

........ Stream.data ....... 

Default value 

¯ ~-- Offset 
0x00000000 

Data siz e 
0x8000 

Fig. 54 FlashPix ~- ~ ~l~J (1) 
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tVZ:, APP2 1 1) • 2 7 1- 9 —IN oxJ--?-3,4nakil tycki 6* -1S•orAll4011 Fig. 56(LTr;to 

Pa FlashPix 7 7 11, 09 Structured Storage *1=0Dri:'coo 1- 9 —14 fiF "/¥005MyPropertySet"VL 

"9- 10000.}L A-11,  HA 00.H OffAig % U. APP2.2 cLriata F 9 - 

't Y F 00000000.H --i-t.aA44%1.-t-JVADArtAt 6 e - U, APP2-3 \az 

1- 9 Y I- 00008000.H 7) 6 e ---4--taltkV 

Exif Version 2.0 
APP2-1 

Contents List 
Number of Entry =1 
Data size = 0x10000 
Default value = Ox00 

Path"/¥005MyPropeitySet" 

APP2-2 

Stream data 
Index = Ox00 

Offset A= 0x00000000 „,....... .... ..,....„.„„„ 

Stream data A 

APP2-3 
Stream data 
Index = Ox00 

Offset B= 0x00008000 

Stream data B 
tielf:

FlashPix 
root 

Source image 
Objed 

Offset B 
0x00008000 

Full FlashPix Stream 

¥0O5MyPropertySet 

Stream data A 

Default value 
0)(00 

Fig. 55 FlashPix MOP.' (2) 

Stream data B 

Default value 
Ox00 

- Offset A 
0x00000000 

' Data size 
0x10000 
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Exif Version 2.0 

APP2-1 

Contents List 
Number of Entry = 1 
Data s~ze = OxlO000 
Default ~lue = 0x00 

Paget" 

APP2-2 

Stream data 
Index = 0x00 

Offset A= 0x00000000 

Stream data A 

APP2-3 

Stream data 
Index = OxO0       I 

Flas~Pix Source ima 
root Object 

Offset B 
0x00008000 

Full FlashPix Stream 

~/005MyPropertySet 
. ~.- Offset A 

OxO0000000 

Data size 
0xl0000 

Fig. 55 FlashPix ~J~-~- ~ ~J~J (2) 
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APP2 2 m:/ 1- ) • 1 ts 9 —.1).0.-72-3 7 ffiES *1-C1/\01*0Vg4011 Fig.. p6CL'771-0 

FlashPix 7 7 -f )1, 0 Structured Storage 4#1, 0 43 0 "/V005MyStrage"0 a). 

9 - .64# "MyPropertySet"i:— 37 1 -4 8000.H, 7 7 HA 00.H 0ffii4 

APP2-2 iLIE§titivC06 is 9 —1N -7-Y-5 I- 00000000.H 1 -t.h .tDfklgcut:_tA10-)3M73 

Exif Version2.0 
APP2-1 

Contents List 
Number of Entry =2 

Data size = OxFFFFFFFF 
Default value = Ox00 
Path MyStoraqe 

ClassID= 42 
Data size = 0x8000 
Default value = Ox00 

Path"/MyStorage/¥005MyPropertySet" 

APP2-2 

Stream data 
Index = Ox00 

Offset A= OxC0000000 7,„„„„„ n „„„: :: :,„0 „„:i:„„ „0 „ni.z„„„„„„„„„„„i:: „, 

stream data 

FlashPix 
root 

Full FlashPix Stream 

Source imag 
°lied 

MyStorage 

Fig. 56 FlashPiX MiJ4011 (3) 

¥005MyPropert Se 

Stream data 

Default value 
Ox00 

Offset B 
0x00008000 

Data size 
0x8000 
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Exif Version2.0 
APP2-1 

Contents List 
Number of Entrv = 2 

Data size = 0xFFFFFFFF 
Default value = 0x00 
Path MyStora,qe 

Classl D = 42 
Data size = 0xS000 
Defautt value = 0x00 

Path"/MyStorag e/~-005My PropertySel 

APP2-2 

Stream data 
Index = 0x00 

Offset A= 0x00000000 

.......... St[earn.data ................... 

Full FlashPix Stream 

FlashPix ~ Source image~ [ M st~ra e ~ ¥005MyPropertySel 

,, 

Defau~ ~lue 

~-- Offset B 
0x00008000 

Data size 

Fig. 56 FlashPi)~ ~J~-~- ~J (3) 

-161- 

ADOBE - Exhibit 1008, page 342



..2 11, t AN* 7 7 4/1, 7 A- Milt. (Exif) Version 1.0, 10 A, 4.±ffl&A 
mg-TIMM-A' 
-72 -f '.;3 7114324 (Exif) Version 1.1, Tfit 9 IF 5 'A , 4.±ItiAA H* 

ISO/IEC 10918-1 / ITU-T Recommendation T.81 information technology - Digital compkession and 
coding of continuous-tone still images - Requirements and guide-lines 

iv TIFF Revision 6.0 Final, June 3, 1992, AldusCorporation. 

FlashPix Format Specification Version 1.0, September 11, 1996, Eastman.Kodak Company. 

New Multimedia Data Types and Data Techniques, 1996, Microsoft Corporation. 
vii ITU-T G.711,'Pulse code modulation (PCM) of Voice Frequencies. _ 

viii Recommended Practices for Enhancing Digital Audio Compatibility in Multimedia Systenis Revision 
3.00, October 21, 1992, Interactive Multimedia Association(IMA) 

ix JIS X 0208:1990 Code of the Japanese graphic character set for information interchange. 

ITU-T T.50 (09/92) International Reference Alphabet (IRA) (Formerly ̀ International Alphabet No.5 or 
IA5) 

Unicode Standard, The Unicode Consortium, 1991, Addison-Wesley. 

New Standard Practice for the Electronic Interchange of Color and Appearance Data, ASTM 
Techinical Committee 

ISO 12232, Photography-Electronic still picture cameras-Determination of ISO speed. 
xiv ISO 14524, Photography-Electronic still picture cameras-Methods for measuring the opto-electronic 

conversion functions. 
xv ISO 12233, Photography-Electronic still picture cameras-Resolution measure-ments. 

IMA Digital Audio Doc-Pac, 1992, Interactive Multimedia Association 

xix 

IEC TC100, 100/43/NP: Colour measurement and management in multimedia systems and 
equipment, Part 2.1 of the approved project 61966: Colour management in multimedia systems -
Default RGB colour space - sRGB (Under discussion) 

ITU-R BT.709, Basic Parameter Values for the HDTV Standard for the Studio and for International 
Programme Exchange. 

ITU-R.BT.601, Encoding Parameters of Digital Television for Studios. 
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iii 

vii 

viii 

(ExL0 Version 1.0, ’:]z~-~’7 ~ 10 )~, $±[]~)k B ~g 

ISO/IEC 10918-1 / ITU-T Recommehdation T.81 information technology- Digit’al compression and 

coding of continuous-tone still images - Requirements and guide-lines 

". TIFF Revision 6.0 Final, June 3, 1992, AldusCorporation. " 

¯ FlashPix Format Specification Version 1.0, September 11, 1996, Eastman.Kodak Company. 

-New Multimedia Dat~ Types and Data Techniques, 1996, Microsoft Corporation. 

ITU-T G.711,’Pulse code modulation (PCM) of Voice Frequencies. ~ ~ - " " 

ReCommended Practices for Enhancing Digital Audio Compatibility i~ Multimedia Systerhs Re’vision 

3.00, October 21, 1992, Interactive Multimedia Assoc.iation(IMA)            . : 

JIS X 0208:1990 Code of the Japanese graphic character set for information mterch’ange. 

ITU.T T. 50 (09/92) International Reference Alphabet (IRA) (Formerly °Ihterna~ion.al Ali)h.alS_e~ No. 5 or 
IA5) 

Unicode Standard, The Unicode Consortium, 1991, Addison-Wesley. ...... . 

New Standard Practice for the Electronic I.nterch.ange~gf Color. and Appearance Data, ASTM 
Techinical Committee 

~iii 

xiv 

ISO 12232, Photography-Electronic still picture cameras-Determination of ISO speed. 

ISO 14524, Photography-Electronic still picture cameras-Methods for measuring the opto-electronic 
conversion functions. 

xviii 

ISO 12233, Photography-Electronic still picture cameras.Resolution measure-ments. 

IMA Digital Audio Doc-Pac, 1992, Interactive Multimedia Association 

IEC TC100, 100/43fNP: Colour measurement and management in multimedia systems and 
equipment, Part 2.1 of the approved project 61966: Colour management in multimedia systems - 
Default RGB colour space- sRGB (Under discussion) 

ITU-R BT.709, Basic Parameter Values for the HDTV Standard for the Studio and for International 
Programme Exchange. 

ITU-R.BT.601, Encoding Parameters of Digital Television for Studios. 
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