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This standard makes no warranty, express or nnphed w1th respect to the use of any mte]lectual property,
such as“patents, copyrights and trademarks, belonging to any corporation or md1v1dua1 Nor does this
standard make any warranty regarding system-reliability .or product.liability. - o :

Windows™ is a registered trademark of Microsoft Corporation- in.the United States and elsewhere.
FlashPix" is a registered trademark of Eastman Kodak Company.
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2

"This "Digital Still Camera Image File Format Standard" is issued as a standard for the i nnage file
format (Ex1f Exchangeable 1mage file format) used in ngltal stﬂl cameras and related systems It
was first pubhshed in October. 1996 as Version 1 0'. Then in May 1997, Vers1on 1.1" was issued,

adding specifications for optional attribute information as well as stlpulatlons relating to format

implementation, in addition to the mandatory spec1ﬁcatlons 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

o JPEG compressed thumbnail specification |

e 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]

e Combined into one chapter the separate chapters on .the Exif file specification and
implementation specification (Exif-1). ‘

e Removed the limitation on number of pixels (multiples of 8 and 16) to allow for expanded
implementation.
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1.1. Objectives .

This document specifies a standard file format for the image data recorded by d1g1tal stﬂl cameras .
(DSC) and related systems, which use a PC Card or other removable memory medmm The aim is to
ensure data compatibility and exchangeability, providing a framework in which these products can be
used readlly by ordinary consumers. In this way it is hoped the standard will contribute to the
mfrastructure of the mformatlon age, as it evolves with tne rapld prohferatlon of personal computers

and other information technologies.

1 2 Scope and Abbrewatlon

This standard applies to the image flles 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 speciﬁcatioo (see Flg
1). The recording riiedium specification shall conform to the standard for the particular mediur used
and is not specified here. Recommendations on implementation are given in Appendix D for directory

and file naming.

Recording medium specification

Fig. 1 Format structure
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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: '

o Structure of image data files,
o Tags used by this standard,

« Definition and management of format versidns./
Features of the Exif image file specification include the following.

The file recording format is based on existing formats. Compressed files ai;e recorded as JPEG
ASOMEC 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 fi.les\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 Exif image file specification also
specifieé 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."Exif-Audio File Specification-:: Seeeentot A

The Exif audio file specification stipulates the method of ‘writing audio.data:in files,.and specifies the
following items: ' B T I Y S R PR

. vee,
ol L B . ST

. Structure of audio data files, .
e Chunks,

e Definition and management of format versions. . - . | | L .
Features of the Exif audio filespecification include the following. '

Files are recorded using the existing RIFF WAVE Form AudiQ.File format." As data formats, PCM
and p-Law PCM (conforming to ITU-T G.711") are used for uncompressed audio data, and IMA-
- ADPCM™ 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 implemer‘ltatioh.q _
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1.7. Presuppo's;ed'Sy:s}téri%né{a‘nd Cbrﬁﬁatibility: a

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

¢ Equipment:

e« Commercial software:
e Specialized software:

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 envirdhm'ent, the

basic requirement is that dedicated software be able to read all the images, audio and attribute

Imaging devices such as cameras, printers and filing equipment,

computers,

personal computers.

" Offthe-shelf imég'e'- pro‘c:es'sing " software ‘running - ‘on persoﬁal

Dedicated (system-specific) image processing software running on

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

-~

Exif Format

Exif Equipment 1 Exif Equipment 2

7

e
v
-

&

.
i

~

Exif Specialzed Software

. Conversion ,

Other formats
-+ (FlashPix) -

Commercial Software

Fig. 2 Compatibility Concepts
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2.1. Outline of the Exif Image File Specification -
This chapter gives detailé of the image file specification, c.overing the following items:
"o Formatversion définition, b
¢ Specifications reléting 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, B1, B2, starting with the lowest number'. Al and A2 store the upper part of the
standard version, with the lower part stored in Bl 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. '

o When there is a possibility that a data readér implementing the old standard may operate incorrectly

due to the new specifications, the upper part of the version (A1, A2) is changed.

Players should be éble 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,

_6_
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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 aé "entropy coded data" is here cal’led"‘c’ombressed data". -

__7_...
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2.4. Specifications Relatingto Image Data -~ -+ - " ™~

2.4.1. Number 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 (Imagé 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:Ch:Cr = 4:2:0, spatial céntering is recommended as per the TIFF default and is most

common format of the personal computer applications.

_8_
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244, lmage Data Arrangement B

Image data must be arranged as follows. Uncompressed data shall con51st of pixels with each line
traced from left to right, and one screen shall consist of hnes traced from top to bottom. JPEG
compressed data shall consist of blocks configured of plxels traced In sumlar sequence. Fig. 4 shows

the various data arrangements for recording in files images w1th p1xels of width w and height h

R[0,0] + coo F- B[0,0] + R 4 G[1,0] + B1.0) R S

RIDO] 4 RMO 4 . + Rlw-1,h-1]
600 F GO F + Glw-1,h1]
B0OO] -+ B(10}] * s S Bl

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

N ST JCTONE + ZOIE L) +

oo + vno + vou + vir F copol P croo }"”

—)[» Yiw2h2] o Yw-1h-2) 3 Yiw2h1] 3F  Yiw-1,0-1] SCbwrz-1,n2-1pfCrwi2-1 h/2-11|
4) Uncompressed YCbCr Chunky (4:2:0) '

Yblock L VYblock  Cbblock ] Crblock } Yblock Y block :
[0.0] [1,0] [0, 0] [0,0] [2,0] Bo] T :

NA

joomon
! Cb block Crblock Yblock ¢ Yblock = Cbblock Crblock
"""""" [w/16-2,h/8-1} | {w/16-2,h/8-1] | [w/82,h/8-1] | [w/8-1,h/8-1] | [w/16-1,/8-1] | [w/16-1 H8-1]

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

Yblock 1 = Y block Y block. Y block Cbblock L Crblock :
pa T .opo T o T v T o T po T
e :
t
o : -
! Y block Yblock 5 Y block Yblock 4 Cb block Crblock -
1

SR [w/82,n/8-2] | [w/8-1,h8-2] | [w/82h/8-1] | [w/8-1h/8-1] |[w/16-1,W16-1]][w/16-1,W16-1]
6) Compressed JPEG Block-Intedeave (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, 'débending on the image data type:

« RGB uncompressed data: Baseline TIFF Rev. 6.0 RGB Full Color Images™,

« YCbCr uncompressed data: TIFF Rev. 6.0 Extensions YCbCr Images®,

« JPEG compressed data: JPEG Baseiine ADCT?.
For compressed data, the attribute information required by the DSC application shall be recorded in
APP1. Data writing in APP1 shall be coxhpa:ti_ble 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 additioné_l information takes advantage of the extensibility of the

tag mechanism.

2.5.2. Basic Structure of Uncompressed RGB Data
Uncompressed RGB data is recotded 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:

e File Header,

¢ Oth IFD,

¢ Oth IFD Value,

e 1stIFD,

e 1st IFD Value,

¢ 1st (Thumbnail) Image Data,

¢ Oth (Primary) Image Data.

=11 :
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TIFF-Header '+~ . - SR I

Oth IFD for iImageWidth
Primary Image :
Data
. SﬁipOffsets

Exif IFD Pointer

GPS IFD Poirter
Next IFD Pointer
- ... Value of Oth IFD ...

ExifIFD - ExifVersion - [g&—-
(Exif Private Tag)

DateTimeDigitized

... Value of Exif IFD ...

GPS IFD " GPS Version <
(GPS Info Tag). |-

... Value of GPS IFD ...

e 1stIFD for ImageWidth
Thumbnail Data

StripOffs&s

... Value of 1st IFD ...

" ThumbnailData '
Primary Image Strip 1 E | ‘
Data : Strip 2 LT
Strip L

Fig. 5 Basic Structure of Uncompressed Data Files

File Headers are 8 bytes as defined in the TIFF standard, with the Offsetof IFD indicatirig the-start
address of the Oth IFD (see Table 1). s e T i e

The Oth IFD Offset of Next IFD indicates the start address of the 1st IFD (thumbnail imagés). When
the 1st IFD is not recorded, the Oth IFD Offset of Next IFD terminates with 00000000.H.

On the IFD description method see section 2.6.2.

__12_.
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Table 1 TIFF Headers

Name Size (Bytes) Value
Written as either "I1" (4949.H) (little endian) or "MM" (4D4D.H)
Byte Order 2 (big endian) depending on the CPU of the machine doing the .
recording.
42 2 002A H (fixed)
Offset of 4 Oth IFD offset. If the TIFF header is followed |mmed|ately by
IFD the Oth 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 Y.CbCi' uncompressed data in addition to the

attribute information for RGB hncompressed data;

¢ RGB-YCbCr color transformation matrix coefficients (YCbCrCoefficients),
¢ Chrominance subsampling information (YCbCrSubSampling),.

» Information on matching/nonmatching of chrominance and luminance Samples'(YCbCersitioning).

The method of recording other attribute information is the same as for dncompreséed RGB data (see
section 2.5.2). . - i
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2.5.4. Basic Structure of JPEG Compressed Data

Compressed data files are recorded in conformance with the JPEG D_CT fo;‘mgt §peciﬁed in ISONTEC
10918-1," with the Application Market Segment (APP1) inserted. APP1 is fecbf&ed 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 Compresse"d file : i Structure of APP1
sol Start of Image - APP1 Marker
APP1 Application Marker APP1 Length
Segment 1 . .
(Exif Attribute |nformation) | - | Exifidentifier Code
. ' ' TIFF Header
(APP2) (Application Marker
Segment2) Oth IFD
(FlashPix Extension data)
Oth IFD Value
v : 1stIFD
DQT Quantization Table
DHT Huffman Table » 1stIFD Value
-(DRI) (Restart interval) - 1stIFD Image Data
SOF Frame Header
SOS Scan Header

Compressed Data

EQI End of Image

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 (Oth IFD, Ist IFD). The Oth 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.

ADOBE - Exhibit 1008, page 23



2.5.5. Basic Structure of Thumbnail Data

Thumbnail data-is recorded in the 1st IFD similarly to primary images, using. two-éxisting image

formats.

No limit is placed on the size of thumbnail j‘i'maige's. Thumbnails are not ‘mandat‘ory, 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 iniagesua{re recorded as uncompressed RGB data or a‘suuncompre.ssed

YCbC}' datd, thumbnail images cannot be recorded as JPEG compiessed data (see Table. 2). '

Table 2 Combinations of primary image and thumbnail data structures

Primary Image
Uncompressed . Compressed
: Uncompressed - Possible Possible
Thumbnail Compressed \_Not possible 1 Possible

B —

When thumbnails are recorded in ‘uncompressed forma't, 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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Exif Compressed File - APP1 Marker

SOl APP1 Marker
APP1 . Length
: : Exif Compressed Thumbna|l
DQT " TIFF Header Sol
DHT Oth IFD par .
. DHT
SOF : ;
Exif IFD .~ SOF.
SOS '
SOs
Compressed Data : ~ 1stIFD )
— JPEGInterchangeFormat Compressed Data
'; JPEGInterchangeFormatLength ’
- JPEG Thumbnail = ’ .
EOI . 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 structuré must be recorded
in conformance to the TIFF standard. In addition to the attribute information 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 specifications 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 récorded 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,

o 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 conformance 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 . T T I
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 (e

» -

Each tag is assigned a unique 2-byte number to identify the field. The tag numbers in the Exif Oth
IFD and 1st IFD are all the same as the TIFF tag numbers.

Type . )
The following types are used in Exif:

1 ,=~BY.,TE An 8-bit un'signed_integer., _ o
2=AS8CIl An 8-bit byte containing one 7-bit ASCII code. The final byte is terminated with NULL.,
3 =8HOT A‘-1,6-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 fhat 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.

—18- ,
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2.6.3. Exif-specific IFD

A Exxf IFD

Ex1f IFD is a set of tags for recording Exif- spemflc attrlbute mformatlon It is pointed to by the offset
from the TIFF header (Value Offset) indicated by an Ex1f private tag value.

Exif IFD 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

Apointer 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. 8.0 Attribute Information Used in Exif

) Tag ID T
Tag Name Field Name Type Count
Dec | Hex T :
A. Tags relating to image data structure o
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 - A
Pixel composition Photometricinterpretation 262 | 106 SHORT 1
- |Orientation of image Orientation . .o 2714 | 112 *SHORT 1.
Number of components SamplesPerPixel 277 115 SHORT 1
image data arrangement: PtanarConfiguration 284 '{ 11C SHORT 1
Subsampling ratio of Y to C YCbCrSubSampling 5§30 | 212 SHORT 2
Y and C positioning YCbCrPositioning 531 213 SHORT 1
Image resolution in width XResolution 282 | 11A RATIONAL 1
direction
Image resolution inheight  yResolution . 283 | 118 RATIONAL 1
Unit of X and Y resolution ResolutionUnit 296 | 128 SHORT . 1
B. Tags relating to recording offset
Image data location StripOffsets 273 1M SHORT or LONG *S
Number of rows per strip RowsPerStrip 278 | 116 | SHORT or LONG R S
Bytes per compressed strip StripByteCounts 279 117 SHORT or LONG 'S
Offset to JPEG SOI JPEGInterchangeFormat 513 | 201 ‘LONG-. *"- 1.7
Bytes of JPEG data JPEGInterchangeFormatLength 514 | 202 LONG 1
C. Tags relating to image data characteristics o o
Transfer function TransferFunction 301 | 120 SHORT 3" 256
White point chromaticity WhitePoint 318 | 13E RATIONAL 2
Chromaticities of primaries PrimaryChromaticities 319 | 13F RATIONAL . 6
Color space transformation v ¢p6rcoefficients 529 | 211 RATIONAL 3
matrix coefficients . oL o , , ) . 1
Palr f black and white ReferenceBlackWhite 532 | 214 RATIONAL * 6
D. Other tags
File change date and time DateTime 306 | 132 ASCH 20
Image title ImageDescription 270 { 10E | - ASCII Any
Image input equipment Make 271 | 10F . AsCIl Any
manufacturer .
Image input equipment model  Model 272 | 110 ASCII Any
Software used Software 305 | 131 ASCII Any
Person who created the image  Antist 315 | 13B ASCII Any
Copyright holder Copyright 3432 | 8298 ASCHI Any
*S Chunky format: StripsPerimage

Planar format: SamplesPerimage * StripsPerimage

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

ImageWidth

PR Y

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. R -
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 SamplesPerPixel In JPEG compressed data a JPEG marker is

used instead of this tag.

~Jag. - = .258(102H) . -
~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)

_21_
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Other = reserved

Photometriclnterpretation

The pixél composition. In JPEG comprésséd data a JPEG marker is used instead of this tag.

Tag = 262 (106.H) |

Type = SHORT ot "

Count = 1

Defaut = none ' . . CL
2 = RGB
6 = YCbCr
O;ther = reserved "

Orientation

The image orientation viewed in terms of rows and columns.

Tag - = 274 112.H)
Type = SHORT
Count = 1
Defaut = 1 A
1 = The Oth row is at the visual top of the image, and the Oth column is the visuai left-hand éidé. »
2 = ':The Oth row is at the visual top of the image, and-the Oth column is the visual right-hand side.
-3 = The Oth row is at the visual bottom of the image, and the Oth column is the visual right-hand
side. ’
) = The Oth row is at the visual bottom of the image, and the Oth column is the visual left-hand side.
5 = The Oth row is the visual left-hand side of of the image, and the Oth cc'_>|hmn is the visual top.
6 = The Oth row is the visual right-hand side of of the image, and the ch column is the visua|~top.
7 = The Oth row is the visual right-hand side of of the image, and the Oth column is the visual .
bottom.
8 = The Othrowis the visual left-hand side of of the image, and the dth column is tr—1e \./ivé,uélv o
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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Default = 3

PlanarConfiguration

Indicates whether pixel conip_onents afe recorded in chunky'or ‘rélana_r fofmat. In JPEG compressed
files a JPEG marker is used instead of this tag. If this ﬁelld" 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
[22] = YCbCra: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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2 = co-sited
Other = reserved
XOX XOX X X & X
XOX - XOX BoX. & X
XOX XOX ¥ X & X
XOX XOX _ B X & X
YCbCrPositioning = 1 YCbCrPositioning = 2
(centered) (co-sited) :
a)Y.Cb.Cr=4:2:2
X X X X - B X & X
O @) L
X X X X X X X .X,
X X X X ® X & X
O O '
YCbCrPositioning = 1 YCbCrPositioning = 2
(centered) (co-sited)

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

X Luminance Sample
O Chrominance Sample

Fig. 8 YCbCrPositioning

XResolution

The number of pixels per ResolutionUnit in the ImageWidth direction. When the imége resolution is
unknown, 72 [dpi] is designated.

Tag = 282 (11AH)
Type = RATIONAL -
Count =1
Default. = = 72 -

Yl_?,esolutiop .

The :number of - pixels per ResolutionUnit in the ImageLength’ direction. The ‘same value as

XResolution is designated. -

- Tag = 283 (11B.H)
Type = RATIONAL
Count = 1
Default = 72

ResolutionUnit

The unit for measuring XResolution and YResolution. The same unit is used for both XResolution and

~ 24~
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YResolution. If the image resolution in unknown, 2 (inches) is desighated:: ..+ "\ <

Tag
Type
Count
" Default
2
3
Other

296 (128.H)
SHORT

=g
.2~»:.

inches

centimeters

reserved
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B. Tags relating to recording offset. : .. -
StripOffsets

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 HowsPerStrip and Stanyterunts. -

Tag = 273 (111.H)
Type = S8HORT or LONG
. Count’ = StripsPerlmage (when PlanarConfiguration = 1)

= SamplesPerPixel * StripsPerlmage (when PIénarConﬁguration =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)

SahplesPerPixel * 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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Default -~ = none

JPEGInterchangeFormatLength

The numbei-of bytes of JPEG cdmp‘"res'sed thumbriail data. This is not used for primary ﬁna’ge JPEG
data. JPEG thumbnails are not divided but are recorded as a continuious 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

—27—
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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). .

Jag . = 301 (12_D.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

1s specified in the color space 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 (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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ReferenceBlack White s 27

The reference black point value and reference white point value. No defaults are given in TIFF,.but
the values below are gwen as defaults here. The color space 1S declared In a color space mformatmn

tag, w1th the default bemg the value that glves the opt;unal unage charactenstlcs under these

condmons '
Tag = 533@14H)
" Typs = RATIONAL
'Col,mt.. = 6 - ) ~
Default = [0, 255, 0, 255, 0, 255] (when Photometriclnterp';eta.t‘ion‘ is R.G“B_:)'
[0, 255, 0, 128, 0, 128) (when Photometricinterpretation is YCbCr) :
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D. Other Tags

DateTime

The date and time of 1mage creatlon In this standard it i is the date and tnne the ﬁle was changed The
format 1S "YYYYMM DD HH: MM SS" with time shown in 24 hour format and the date and tune
separated by one blank character [20.H]. When the date and time are unknown, all the characteri
spaces except colons (":") may be filled with blank characters, or else the entire _ﬁeljd.rnay be filled with
blank characters. The character string length is 20 bytes including NULL for termination. When the

field is left blank, it 1s treated as unknown

Tag = 306 (1 32. H)
. Type = 'ASCI|
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 = ASCI

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. 4
Tag = 271 (10F.H)
Type = ASCI
Count = Any
Defauit = 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 otherequiprnent that generated the image. When the field is left blank, it

~30- |
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is treated as-unknown.

Tag. = = 272(110.H)

Type = ASCI

Count = Any

Default = none
Software

This tag records the name and version of the software or firmware of the camera or.image .input
device used to generate the image. The detailed format is not specified; but it is recommeénded that

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

Ex.) "Exif Software Version 1.00a"

Tag = 305(131h)

Type = ASCll

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 = ASCIl

Count = Any

Default = nonhe
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 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, it is treated as
unknown. ' L |
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. - = - -« RIS

- Space[20.H]+ NULL[00.H] + editor copyright + NULL[00.H]

e

Tag =~ = 33432 (8298.H)
Type = ASCIil

Count = Any

Default = none -
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2.6.5. Exif IFD Attribute Informatlon

‘The -attribute- information (field. names and codes) recorded in the Exif IFD 1s gwen in Table 4 and

‘Table 5 followed by an explanatlon of the contents

Table 4 Exif IFD Att‘ribute Information' (1) "~

i . L o TaglD | | o L
‘Tag Name e Field Name Dec | Hex ‘ Type = - Count - ;

-A. Tags Relating to Version .. . R R R o

" [Exif version ' , _ ExifVersion: . - 36864, | 9000 | - UNDEFINED 4
ISupported FlashPix version .. FlashPixVersion . 40360.| AGDO UNDEFINED 4

B. Tag Relating to Image Data Characteristics - o - B

) lag)lor space information”* : ..". ColorSpace ' 40961 { AOD1 | . .SHORT AR |

.C. Tags Relating to Image Confi guratlon ’ o

eaning of each component - ComponentsConfguration 37121 § 9101 UNDEFINED 4
Image compression mode CompressedBitsPerPixel 37122 | 9102 RATIONAL 1
alid image width - PixelXDimension 40862 | A002 | SHORT or LONG 1
alid image height PixelYDimension - 40963 | A003 | SHORT or LONG 1

D. Tags Relating to User ) o ' :

" Information : L
Manufacturer notes " . MakerNote : 37500.|-927C UNDEFINED Any
User comments : UserComment 37510 | 9286 | UNDEFINED . Any

" E. Tag Relating to Related Flle : : .
Information . : . : R
[Related audio file B RelatedSoundFile - 40964 | AOD4 ASCII 13

F. Tags Relating to Date and Time . s : : -
'QD:;Z;?S;"“. of original data DateTimeOriginal 36867 | 9003 | AsCl | 20
gD:r“z;’t‘l‘: tme of dighal data DateTimeDigitized 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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LY

Table 5 Exif IFD Attribute Information (2)

[ G. Tags Relating to Picture-Taking Conditions
Exposure time ExposureTime --[-33434 | 829A .| :RATIONAL 1
F number FNumber 33437 | 829D RATIONAL 1
Exposure program ExposureProgram 34850 |. 8822 - SHORT 1
ISpectral sensitivity SpectralSensitivity 34852 | 8824 ASCII Any
SO 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 ‘ " BfightnessValue : 37379 | 9203 SRATIONAL ‘1
Exposure bias ExposureBiasValue 37380 | 9204 SRATIONAL 1
Maximum lens aperture . MaxApertureValue 37381 | 9205 RATIONAL 1
Subjéct distance - SubjectDistance 37382 | 9206 RATIONAL -4
Metering mode MeteringMode 37383 | 9207 SHORT - 1
Light source ’ LightSource 37384 | 9208 SHORT . 1
Flash ' . Flash 37385 | 9208 SHORT 1 -
Lens focal length . FocalLength ~ 37386 | 920A RATIONAL 1
Flash energy . FlashEnergy 41483 | A20B RATIONAL 1
Spatial frequency response SpatialFrequencyResponse 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
ISensing method SensingMethod 41495 | A217 - SHORT 1
File source ' FileSource 41728 | A300 UNDEFINED 1
IScene type SceneType 41729 | -A301 UNDEFINED 1
CFA pattern . CFAPattern 41730 | A302 UNDEFINED Any
—34—
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A. Tags Relating to Version

ExifVersion

The version of this standard suppoi'ted ‘Nonexistence of this field is taken to mean nonconfortnarice to
the standard (see sectlon 2.2). Conformance to thls standard is mdlcated by recordmg "0020“ as 4- byte
ASCII Since the type is UNDEFINED there iS no NULL for termmatmn

Tag - =

Type

Count

Default

FlashPixVersion

36864 (9000.H)
UNDEFINED
4

"0200"

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 =

Type

Count

Default
0100
Other

40860(A000.H)
UNDEFINED

4

"0100"

FlashPix Format Version 1.0

reserved

—35—
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B. Tag Relating to Color Space R RS R S
CoIorSpace

The color space information tag (C’o]orSpace) is always recorded as the color space specifier. == " :

Norma]ly sRGB (—1) is used to deﬁne the color space based on the PC monltor condltlons and
environment. If a color space other than sRGB is’ used Uncahbrated (—FFFFH) is set Image data
recorded as Uncalibrated can be treated as sSRGB when it is converted to FlashPlx On sRGB see

Appendix E.
Tag = 40961 (A001.H)
Type = SHORT
Count =1
j = sRGB _
FFFFH = Uncalibrated
’Other" = 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. ‘ L
Tag = 40962 (AQ02.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 vahd

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
PhotometricInterpretation tag. However, since PhotometricInterpretation 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 = 37121 (9101.H)

Type = UNDEFINED

Count = 4

Default = 456 0 (if RGB uncompressed)

1 2 3 0 (other cases)

' 0 = does not exist
1 =Y
2 = Cb
3 = 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
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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. 4
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 /mageDescription tag.

Tag = 37510 (9286.H) . : , !
Type = UNDEFINED
Count = Any

: = none

Default

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 their-Designation

Character Code | Code Designation (8 Bytes) - ’ References

ASCI| 41.H, 53.H, 43.H, 49.H, 49 H, 00.H, 00.H, 00.H ITU-T T.50 1A5*
JIS 4AH, 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, 4FH, 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. .| - , ..
-39—
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Exif Private Tag Pote . o tnlo L e e b

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 'm"ay 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 Implerhentation of Defined and Undefined Character Codes

ID Code . Exif Reader Implementation

WIS Efé'gﬁdetc) Determines the ID code and displays it in accord with the reader capability.

Depends on the localized PC in 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) 1 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 recdmmended that the ID code be ASCII and that the
following user comment part be filled with blank characters [20.H]. . '
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E. Tag Relating to Related File - ol

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
"SND(00001.WAV" is given as the related Exif audio file.

When there are three Exif audio files "SND00001.WAV", "SND00002.WAV" and "SNDO00003.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
(1] 1to 1 [DSC00001.JPG] «——>[SNDOCO0T.WAV]
DSC00001.JPG] [ SNDOG001.WAV]
12) Plural to 1 DSC00002.JPG]
DSC00003.JPG] 4
DSC00001.JPG]| { SND00001.WAV|
(3] "~ 1toplural ‘ SNDO0002.WAV]
SNDO00003.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 = ASCH

—41-.
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Count

Default

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‘eg(cef)t 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 = ASCIl

Count = 20

Default . = none - : B . oo
DateTimeDigitized

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 DateTimeOriginal and
DateTimeDigitized 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.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 = 36868 (9004.H)
Type = ASCIl

. Count = 20

" Defaut = none

SubsecTime ~ ot 2

A tag used to record fractions of seconds for the Da teTime tég. )

Tag = 37520 (9290.H) i
Type = Ascl )
Count = Any
oy
Default = none )
SubsecTimeOriginal

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

Type = ASCl

N = Any
© - Default- .= none . " -
SubsecTimeDigitized

A tag used to record fractions of seconds for the DateTimeDigitized tag. '

: Tag = 37522 (9292.H)
Type = ASCI
N = Any
Default = none

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

The tag type 1s ASCIl 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 DateTime 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.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) '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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G. Tags Relating to Picture-Taking Conditions

ExposureTime

Exposure time, given in seconds (sec).

Tag . = 33434 (829AH)
Type = RATIONAL
Count = 1
Default = none

Sh utterSpeedValue

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

Tag = 37377 (9201.H)
Type = SRATIONAL »
Count = 1
Default = none
Apérture Value

The lens aperture. The unit is the APEX value.

Tag = 37378 (9202.H)

Type = RATIONAL

Count = 1

Default = nonhe
BrightnessValue

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.
37380 (9204.H) PR :
SRATIONAL

Tag

Type
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1l
-

Count

Default none

MaxApertureValue

The smallest F number of the lens. The unit is the APEX value. Ordinarily it is given in the range of
00.00 to 99.99, but it is not limited to this range. o '

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 ' ’ . oA
Default = none
MeteringMode

The metering mode.

Tag = 37383 (9207.H)
Type = SHORT
Count = 1
Default = 0
0 = unknown
1 ¢+ o= Average - C
2 = CenterWeightedAverage
3 = Spot
4 = MultiSpot
5 = Pattern
6 = Partial
7t0254 = reserved
265 = other
LightSource
The kind of light source.
Tag = 37384 (9208.H)
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Type

= SHORT

Count = 1 |

Defauit = 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
23t0 254 = reserved
255 = other

Flash

This tag is recorded when an image is taken using a strobe light (flash). Bit 0 "i\'ridicates:the ﬂash'ﬁl_"mg
status, and bits 1 and.2 indicate the flash return status (see Fig. 10). ' ' -

MSB ' LSB

[7lelsla[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.
1b Flash fired.

" Values for bits 1 and 2 indicati'ng the status of returned light.

00b = No strobe return detection function

01b = reserved :

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

11b = Strobe return light detected. .
— 47 -
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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
Defauit = none
FNumber
The F number.
Tag = 33437 (829D.H)
Type  =RATIONAL
Count =1
Default = none )
ExposureProgram

The class of the program used by the camera to set exposure when the picture is taken. The tag values

are as follows.

Tag = 34850 (8822.H)
Type - .= SHORT A
Count =1 ‘ ‘ S
Default =0 |
0 = Not defined Lo
1 = Manual T
2 = Normal program 2
3 = Aperture priority e Y
4 = Shutter priority ' SURLPIIE S TN
5 = Creative program (biased toward depth of field)
"6 = Action program (biased toward fast shutter speed)- ™
7 = Portrait mode (for closeup photos with the background-out of focus) " "
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8
9 to 255

Landscape mode (for landscape photos with the background in focus)

reserved

SpectralSensitivity

Indicates the spectral sensitivity of each channel of the camera-@éed. The tag value is an ASCII string
compatible with the standard® developed by the ASTM Technical committee.

Tag = 34852 (8824.H) RV
Type = ASCI
Count = Any
Default = none
ISOSpeedRatings

Indicates the ISO Speed and ISO Latitude of the camera or input device as specified in ISO 12232%.

Tag = 34855 (8827.H)
Type = SHORT : Ty
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

t

When this tag records an OECF of m rows and'n columns, the values are as in Fig. 11.

Length “Type . ;. . Meaning L

2 " SHORT "7 . -. Columns=n . R .
2 SHORT Rows =m .

Any ASCII . Oth row item name (NULL terminated)

Any ASCII n-1th row ftem name (NULL terminated)
8 RATIONAL | . . . _OECFvalue[0,0] ° '
8 RATIONAL | " OECFvalue[n1.0]. .
8 RATIONAL OECF value [0,m-1] I
8 RATIONAL OECF value [n-1,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

FlashEnergy

Indicates the strobe energy at the time the image is captured, as measured in Beam Candle Power

152.0

149.8

Seconds (BCPS).
Tag = 41483 (A20B.H)
Type = RATIONAL
Count =1
Deéfault " =none’
SpatialFrequencyResponse

This tag records the camera or input device spatial frequency table and SFR values‘in the direction of

image width, image height, and diagonal direction, as specified in ISO 12233*.

Tag
Type
:"Count " -

Default

When the spatial frequency response for m rows and n columns is recorded, the values are as shown

41484 (A20CH)
UNDEFINED
ANY

none

in Fig. 12,
Length Type Meaning

2. SHORT Columns =n
2 . SHORT Rows =m

Any ASCII Oth row item name (NULL terminated)

Any ASCII “r-1th row ftem name (NULL ferminated)
8 RATIONAL ‘ SFR value [0,0] '
8 RATIONAL SER value [n-1,0]
8 RATIONAL SFR va{ue {0,m-1]
8 RATIONAL . SFR value [n-1,m-1]

Fig. 12 Spatial F[equenby‘Rgsponse D,escriptionx
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Table 10 gives a simple example.

., =« ~Table 10 Example of Spatial Frequency Response .. -

a - Spatial Frequency (w/ph) - Along Image Width - -Alorig Image Height:
. R 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 on the

camera focal plane.

Tag = 41486 (A20E.H)

) -Type = BATIQNALA .

Count = 1

Defauit = none .
FocalPlaneYResolution

Indicates the number of pixels in the image height (Y) direction per FocalPlaneResolutionUnit on the

camera focal plane.

Tag = 41487 (A20F.H) . . s

Type = RATIONAL

Count = 1 ' :
Default = none

FocalPlaneResolutionUnit

Indicates the unit for measuring FocalPlaneXResolution and. FocalPlaneYResolution. This value is

the same as the ResolutionUnit

Tag = 41488 (A210.H)

Type = SHORT

Count =1 ,

Default = 2 (inch) R

Note on use of tags concerning focal plane resolutibn

These tags record the actual focal plane resolutions of the main image which is written as a file aftér
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.

-5]1—
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SubjectLocation B D

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 indicates the X column number and second indicates the Y row number.

Tag = 41492 (A214H)

Type = SHORT

Count = 2

Default = " none ’
Exposurelndex

Indicates the exposure index selected on the camera or input device at the time the 1image is captured.

Tag = 41493 (A215.H)

Type = RATIONAL

Count = 1

Default = none o
SensingMethod

Indicates the image sensor type on the camera or input device. The values aré as follows.

Tag = 41495 (A217.H)

Type = SHORT

Count = 1

Defauit = 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

FileSource

Indicates the image source. If a DSC récorded the image, this tag value of this tag always be set to'3,

indicating that the image was recordedon aDSC. -+~ "+ = Coee IR

-Iag . =.41728 (A300.lH)
Type = UNDEFINED o
Count =1
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Default =3 el < AR APTLNPE N

3 = DSC - S .
Other = reserved .
SceneType v ' ‘ c -

Indicates the type of scene. If a DSC recorded the image, thlS tag value must always be set to 1,

indicating that the image was dlrectly photographed ' BT
Tag = 41729 (A301.H) | ‘ ;— ‘
Type = UNDEFINED ‘ '
Count = 1 '
= 1 . ) .-

Defauit '
1

3 . L . . ~ oy

A directly photographed image

Other = reserved

CFAPattern

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 fmethods.

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 Type Meaning
2 SHORT Horizontal repeat pixel unit = n
2 SHORT Vertical repeat pixel unit=m
1 WORD CFA value [0.0]
1 WORD CEA 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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The relation of color filter color to CFA value is shown in Table 11.

Table 11 Color Fiiter Color and CFA Value

Filter Color CFA Value
RED 00.H
GREEN 01.H
BLUE -~ 02.H
CYAN 03.H

MAGENTA U 04.H

YELLOW 05.H
WHITE 06.H

For exémple, 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. T e

G R G R |
B G B G |
G R G R |
B G |8 | & | ...

Fig. 14 Color Filter Array
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2.6.6. GPS Attribute Information ey e

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

e .. TagID- - )
Tag Name Field Name Type Count
Dec | Hex X .
A. Tags Relating to GPS
GPS tag version GPSVersionID 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 -ASCIl .2
Longitude GPSLongitude 4 4 RATIONAL 3
Altitude reference GPSAltitudeRef 5 5 T BYTE -1
Altitude 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 Asclt 2
GPS measurement mode GPSMeasureMode 10 A Ascil’ - 2
Measurement precision GPSDOP 11 B RATIONAL 1
- |Speed unit .- . GPSSpeedRef 12 c . ‘ASCII, - .2
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 1 RATIONAL 1
Geodetic survey data used GPSMapDatum 18 12 ASCl 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 GPSDestlLongitude 22 16 RATIONAL 3
Reference for bearing of destination GPSDestBearingRef 23 17 " ASCli 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
—55—
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A. Tags Relating to GPS

GPSVersionID

Indicates the version of GPSInfolFD. The version is given as 2.0.0.0. This t'agAis .mandatory when
GPSInfo tag is present. (Note The GPSVerszonID tag is g1ven in bytes unhke the Exszerszon 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
2000 = Version20
Other =_" reserved
“GP'S’LatitudeRef ‘

Indicates whether the latltude is north or south latltude The ASCIl value 'N' indlcates north latltude
and 'S' is south latltude

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 express‘ed as three RATIONAL values giving the degrees,
minutes, and seconds, respectively. When degrees, minutes and seconds are expressed, the format is
dd/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 dd/1,mmmm/100,0/1.

Tag = 2(2H)

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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is west longitude.

Tag
Type.
Count
Default
E
W'
Other

GPSLongitude

3(3.H)
ASCII
2

none

East longitude

West longitude

reserved

Indicates the longitude. The longitude is expressed as thrée RATIONAL valueé 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/1,mmmm/100,0/1.

Tag

Type

Count

Default

4 (4.H)
RATIONAL
3

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 =

Type

Count
Default
0
Other

GPSAltitude

5 (5.H)
BYTE
1

0

Sea level

= reserved

3

Indicates the altitude based on the reference in GPSAltitudeRef Altitude is expresé;ad as one

RATIONAL value. The reference unit is meters.

Tag =

Type

Count

Default

6 (6.H)
RATIONAL
1

none
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GPSTimeStamp

“ A~
RN

Indicates the time as UTC (Coordinated Universal Time). TimeStamp is expressed as three
RATIONAL values giving the hour, minute, and second. o .

Tag = 7@{.H)

Type = RATIONAL

Count = 3

DefaultA = none
GPSSatellites

Indicates the GPS satellites used for measurements. This tag can be used to describe the number of
satellites; thelr D humber, angle of elevatlon azimuth, SNR and éther information in ASCII notatlon.
The format is not spemﬁed If the GPS recelver 1s mcapable of takmg measurements, value of the tag
must be set to NULL. '

Tag = 8(@8.H)
Type = ASCl
Count = Any
Default = none
GPFPSStatus

Indlcates the status of the GPS receiver when the i unage is recorded 'A' means measurement is in

progress and v means the measurement is mterrupted.

" Tag = 9 (9.H)

Type = ASCI

Count = 2

Default = none
‘A = Measurement in progress
Vv = Measurement interrupted
Other. = reserved

GPSMeasureMode

Indicates the GPS measurement mode. '2' means two-dimensional measurement and '3' means three

drmensmnal measurement is in progress.

Tag = 10(AH
Type = ASCII
Count = 2
Default = none
2 = 2-dimensional measurement
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|3l

3-dimensional measurement

Other = reserved

GPSDOP

Indicates the GPS DOP (data degree of precision). An HDOP value is written during two-dimensional

measurement, and PDOP during three-dimensional measurement.

Tag = 1M BH

Type = RATIONAL

Count = 1

_Default = none
GPSSpeedRef

Indicates the unit used to express the GPS receiver speed.of movement. 'K' 'M* and 'N' represents

kilometers per hour,miles per hour, and knots.

Tag = 12(CH)
Type = ASCI
Count o= 2
Default = 'K'
K = Kilometers per hour
‘M = Miles per hour
‘N' = Knots
Other = reserved
GPSSpeeq

Indicates the speed of GPS receiver movement.

Tag = 13 (D.H)

Type = RATIONAL

Count = 1

Default = none
GPSTrackRef

Indicates the reference for giving the direction of GPS receiver movement.'T' denotes true direction

and 'M' is magnetic direction.

Tag = 14 EH)
Type = ASCII
Count = 2
Default = T
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lTl
IMI
Other

GPSTrack

True direction

Magnetic direction

= 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
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 = ASCI

Cdunt = 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

Type
Count

Default

.GPSMapDatum

17 (11.H)
RATIONAL
1 L K] ' ot

none

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. R

Tag =

Type

Count

Default

18 (12.H) '
ASCI| .
Any

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 = ASCH

Count = 2

Default = none
‘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 dd/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 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 longltude

Tag = 21(151)
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:élls 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/ 1 mmmm/ 100,0/1.
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Tag = 22 (16.H)

. Type = RATIONAL
Count = 3 o
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 = ASCI
Count = 2
Default = 'T'
L = True direction N
‘™ | = Magnéticdirectiéh
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
Defaut = 'K
K = 'Kilometers
‘Mt = Miles
‘N' = Knots
Other = reserved

GPSDestDistance

Indicates the distance to the destination point.
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Tag = 26 (1AH)

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 mcludes the termmator NULL, the total count is
the number of data+1 For example GPSLatitudeRef cannot have any values other than 'Iype ASCII
'N'or 'S' but because the terminator NULL is added, the value of N is 2.
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2.6.7. Tag Support Levels < e

The tags and their support levels are given here.

A. Primary Image (0th IFD) Support Levels - -
The support levels of primary image (Oth IFD) tags are given in Table 13, Table 14 and Table 15.

., Table13 Tag Support ‘Levels (1) -0Oth IFD TIFF Tags -

Tég Name B Field Name Teg 1D Uncompressed. Comprgsse
. . Dec | Hex |Chunky|Planar|YCC d
Image width ImageWidth 256 100 M M M J
image height ImagelLength 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 J
Pixel composition Photometricinterpretation 262 106 M M M J
Image title ImageDescription 270 10E R R R R
Mapufacturer of image input Make 271 10F R R R R
equipment )
Model of image input equipment Model 272 110 R R R R
Image data location StripOffsets . 273 m M M M N
Orientation of image Orientation 274 112 R R R R
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  XResoiution 282 1A M M M M
Image resolution in height direction YResolution 283 11B M M M M
Image data arrangement PlanarConfiguration 284 11C 0 M o} J
Unit of X and Y resolution ResolutionUnit . . 296 128 M M M M
Transfer function TransferFunction : 301 12D R R R R
* |Software used Sofiware 305 | 131 o.| oo 0
File change date and time DateTime ' ‘ 306 132 R R R R
Person who created the image Artist 315 138 (o} o 0 (o]
White point chromaticity WhitePoint 318 13E o o} 0o (o]
Chromaticities of primaries PrimaryChromaticities 319 13F o (o] o (o}
Offset to JPEG SOI JPEGInterchangeF ormat 513 201 N N N - N
Bytes of JPEG data JPEGInterchangeF ormatLength 514 202 N N N N
Color space transformation matrix YCbCrCoefficients 509 211 N N o o
coefficients
Subsampling ratio of Yo C YCbCrSubSampling 530 212 N N M J
Y and C positioning YCbCrPositioning | 531 213 N N M M
Palr ofblack and white reference  ReferenceBlackWhite s32 | 214 | o | o |o 0
Copyright holder Copyright 33432 | 8298 o) 0] o) 0/
Exif tag Exif IFD Pointer 34665 | 8769 M M M M
GPS tag GPSinfo IFD Pointer 34853 | 8825 (0] -0 O 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 14 Tag-Support:Levels (2) ° - Oth |FD Exif Private Tags - -

-Tag Name Field Name Teg D Uncompressed | Compresse

LT e X Dec | Hex [Chunky|Planar|vcc| d
Exposure time - ExposureTime | 33434 | 829A o] o |oO o
F number FNumber 33437 | 829D (0] (o) (ON 0
Exposure program ExposureProgram 34850 | 8822 o 0o (o} o]
Spectral sensitivity SpectralSensitivity 34852 | 8824 o o] o .0
ISO speed ratings ISOSpeedRatings 34855 | 8827 0o o |0 o
Optaelectric coefficient OECF 34856 | 8828 o (o) 0 0
Exif Version ExifVersion 36864 | 9000 M M M M,
g:::;"‘:;‘me original image was e TimeOriginal 36867 | 9003 | O | o | O o
33:;?2;2’“‘* image was made DateTimeDigitzed | 3s868{ 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 0 o o} o
Aperture ApertureValue 37378 | 9202 o] o) o) (o]
Brightness BrightnessValue 37379 | 9203 o o1lo o)
Exposure bias ExposureBiasValue 37380 | 9204 o) 0 o 0
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] 0 o o
Light source LightSource 37384 | 9208 0 0 of{° o0
Flash Flash |'37385| 9209 | © o|o 0
Lens focal length FocalLength 37386 | 920A O] 00O o
Manufacturer notes MakerNote 37500 | 927C 0 0 o 0o
User comments . UserComment 37510 | 9286 o ‘0 | O o
DateTime subseconds SubSecTime 37520 | 9290 (0] 0 (o) (0]
DateTimeOriginal subseconds SubSecTimeOriginal 37521 | 9291 O] ot oOo o}
DateTimeDigitized subseconds SubSecTimeDigitized 37522 | 9292 o 0O 10 -0
Supported FlashPix version FlashPixVersion 40860 | A0OD M M M M
Color space information ColorSpace 40961 | ACO1 M M M M
Valid image width PixelXDimension 40962 | A002 N ["N |.N M
Valid image height PixelYDimension 40963 | A003 N N N v M
Related audio file RelatedSoundFile 40964 | AQ04 0| O0]lo|" O
Flash energy FlashEnergy 41483 | A20B | © oo 0
Spatial frequency response SpatialFrequencyResponse 41484 | A20C o} o) o o}
Focal plane X resolution FocalPlaneXResolution 41486 | A20E o 0 o} o]
Focal plane Y resolution FocalPlaneYResolution 41487 | A20F 0o ¢} o} o}
Focal plane resolution unit FocalPlaneResolutionUnit 41488 | A210 0 (o} o o}
Subject location Subjectlocation 41492 | A214 0 0 o] o
Exposure index Exposurelndex 41493 | A215 (0] 0 (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 0 0 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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Table 16 Tag Support Levels (3) - Oth IFD GPS Info Tags -

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

_66_

i L o Tag ID Uncompressed Comp-—
Tag Name Field Name :
: - Dec | Hex | Chunky |Planar|YCC | ressed
GPS tag version GPSVersionlD 0 .0 o) (o) 0. (0]
North or South Latitude GPSLatitudeRef 1 1- o o 0o o}
Latitude : GPSLatitude 2 2 o} o o o
East or West Longitude GPSLongitudeRef 3 3 o) 0 O o)
Longitude , ' -GPSLongitude 4 4 o o o o
Altitude reference GPSAltitudeRef 5 5 o o o] O
Altitude GPSAltitude 6 6 o} o} o o
GPS time (atomic clock) GPSTimeStamp 7 7 o} o} 'O o
GPS satellites used for measurement GPSSatellites 8 8 o} (¢} O o
GPS receiver status GPSStatus 9 9 o o} o 0
GPS measurement mode GPSMeasureMode 10 A (o] (o} (0] (0]
Measurement precision GPSDOP 1" B 0] 0 o) (o)
Speed unit GPSSpeedRef 12 |. ¢ o} o |of o
Speed of GPS receiver - GPSSpeed 13 D o o} o (o)
Reference for direction of movement " GPSTrackRef 14 E (0] o] (0] o]
Direction of movement GPSTrack 15 F 0o o} o] (o}
Reference for direction of image GPSImgDirectionRef 16 10 o] o} o} 0o
Direction of image GPSImgDirection 17 1 o} o 0] o
Geodetic survey data used - GPSMapDatum 18 12 o o o o)
Reference for latitude of destination . GPSDestLatitudeRef 19 13 o 0o o} o
Latitude of destination GPSDestLatitude 20 14 o o o (o]
Reference for longitude of destination GPSDestLongitudeRef 21 15 o} o} o} (o]
Longitude of destination GPSDestLongitude 22 16 o o] 0 o
Reference for bearing of destination GPSDestBearingRef 23 17 0 (o) o o}
Bearing of destination GPSDestBearing 24 18 (0] (o) 0 o
Reference for distance to destination GPSDestDistanceRef 25 | 19 o) 0 o o)
Distance to destination GPSDestDistance 26 1A o} .0 0 0
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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 -

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

Tag Name Field Name - Tag ID . Uncompressed _|Compresse
Dec Hex {Chunky|Pianar]YCC d
Image width ImageWidth * 256 100 | M | M M J
Image height Imagelength 257 101, M M M J
Number of bits per component BitsPerSample ‘1 258 102 M [ MM J
Compression scheme Compression 259 103 M M M M
Pixel composition PhotometricInterpretation . 262 .| 106 M M M J
Image title ImageDescription 270 10E (o) (o) (o) (o)
Manufacturerof mage IPAt e o || o | ool o
Mode! of image input equipment Model 272 110 o} Ke) o} o)
Image data location StripOffsets 273 | M 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 | 1A MM M M
Image resolution in height direction YResolution _ . 283 11B 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] 0] 0 0.
Person who created the image Artist 315 138 o 0 o o
White point chromaticity . WhitePoint 318 13E |- O 0 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 529 211 N N o o
- Jeoefficients
Subsampling ratioof Yto C YCbCrSubSampling 5§30 212 N N M J
Y and C positioning YCbCrPositioning 531 213 N N o (o]
Par ofblack and white reference  geferenceBlackWhite 532 | 214 | o | o fo 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 '
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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 begms with an SOI and
_ ends with an EOI marker. Arestart ‘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. v R

The marker segments used in Exif are listed in Table 17.

Table 17 Marker Segments

] . Marker Name Marker Code Description
SOl ____Start of Image . FFD8.H Start of compressed data
APP1 | ~ Application Segment 1 FFE1H 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 ' FFCO.H Parameter data relating to frame
SOS Start of Scan - ' FFDAH Parameters relating to components
EOI , End of Image - FFDY.H End of compressed data

The data structures of markers defined in JPEG Baseline DCT and 'used in Exif compressed files ‘as
well as the APPl and APP2 data structures defmed spec1f1cally for this standard, are explamed

below.

27.1. JPEG Marker Ségmeiits B

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 Meaning
(Hex) (Hex) )
+00 FF Marker Prefix
+01 D8 SO

Fig. 16 SOl Structure
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B. Quantization table definition (DQT: Define Quantizatiop 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, buﬁ must be recorded after APP1 (or APP2 if any) and before SOS. . . = - C

Address Offset Code Meaning
Hex)  (Hex)
+00 FF ' Marker Prefix
+01 DB DQT
+02 00 Length of field
C5 2+(1+64)*3=197 (Bytes)

+04 00 . Y: Pg=0, Ng=0
+05 : . Quantization table Y:QO0

: “Quantization table Y:Q63
+45 01 Cb: Pq=0, Ng=1
+46 : Quantization table Cb:Q0

: Quantization table Cb:Q63
+86 02 Cr: Pq=0, Ng=1 :
+87 : Quantization table Cr:QO0

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 éomponent 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 tai)les 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 APPl (or APP2 if any)
and before SOS. ’

Address Offset Code ~ Meaning
(Hex) (Hex) S :
+00 FF . Marker Prefix
+01 c4 DHT .
+02 01 Length of field
A2 2+(1416+12+1+16+162)*2
‘ = 418 Bytes
+04 00 Table number Y-DC : 00
+05 -
DHT parameter
+21 10 _ Table number Y-AC : 10
+22 '

DHT parameter

+D4 -0 Table number C-DC : 01
+D5 ’

DHT parameter

+F1 ' 1" Table number C-AC : 11
+F2

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 samﬁling (see Appendix F)'. Onlj one DRI shall be

recorded.

DQT, DHT, DRI and SOF may line up in any order, but must be recorded aft_er APP1 (or APP2 if any) ‘
and before SOS. '

Address Offset  Code "~ Meaning

(Hex) (Hex) L
+00 | FF " Marker Prefix
+00 |. DD , DRI
+02 00 Length of field

2+2 = 4 (Bytes)
+04 XX . 00
YY . 04

Fig. 18 DRI(Structur»e
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-E. Frame header (SOF: Start of Frame) e Lot L N I T

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 SOFﬂn“aY line hp in any order, but must be recorded after APP1 (or APP2 if any)
and before SOS. T . o S

Address Offset Code - Meaning
(Hex) (Hex)

+00 FF Marker Prefix
+00 co SOF
+02 00 Length of field

11 2+1+2+2+1+2*3 = 17 (Bytes)
+04 08 Data precision (bits)
+05 XX A Vertical lines

yy | XXYY (Hex) lines
+07 ww Horizontal lines

22 WW?ZZ (Hex) pixels
+09 03 Components
+0A| = 01 Component number (1:Y) -
+0B 210122 HO =2, VO =1(4:2:2) or 2(4.2.0)
+0C 00 Quantization designation
+0D 02 Component number (2:Cb)
+0E 1 : H1=1,V1=1
+0F 01 Quantization designation
+10 03 Component number (3.Cr)
+11 1 H2=1,V2=1 -
+12 02 Quantization designation

Fig. 19 SOF Structure
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F. Scan header (SOS: Start of Scan) ., ° S

SOS is a marker code giving various scan-related parameters (see Fig. 20).

Address Offset . . Code . Meaning
(Hex) (Hex)
+00 FF Marker Prefix
+00. - DA SOS
+02 00 Length of field
ocC 2+1+3*2+3 = 12 (Bytes)
+04 03 Components in scan
+05 01 Component selector Y : 01
) +06 00 Huffman table selector Y : 00
+07 02 Component selector Cb : 02
+08 11 Huffman table selector C : 11
+09 03 Component selector Cr: 03
+0A}1 - 1 Huffman table selector C : 11 ,
" +0B 00 * "Scan start position in block
+0C 3F Scan end position in block
Successive approximation
*ob | 00 " Bt pasttion

Fig. 20 SOS Structure

G. Compressed data

Compreésed 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 w‘ith SOI (see Fig. 21). No

specification is made regarding data arrays that come after EOL - -

Address Offset Code Meaning
(Hex) (Hex) A
+00 FF Marker Prefix
+01(" D9 | 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 recording.thumbnail

images.

APP1 also records attribute information for JPEG compressed ﬁnages. The features of this marker

segment are described below.

A. Order of APP1 recording

APPl is recorded immediately after the SOI ‘mark.élj in'dicat‘ing the start of the file (see Fig..6).

B. APP1 internal structure

APP1 consists of an APP1 marker, Exif ID code énd the attribute information itself (see Fig. 22),

Address Offset Code ' o Meanirig' !

(Hex) (Hex)
+00. FF Marker. Prefix
+01 E1 APP1
+02 . Length of field
. +04 45 . ‘e
+05 | 78 ' X'
+06 .69 ' i)
- +07 | 66 . . S
+08 00 NULL
+09 00 Padding . .
+0A 4 ‘
Attribute information

Fig. 22 Basic Structure of APP1 Marker Segment

C. Exif ID code

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 recordi}ng( this code is to avoid duplication with other

applications making use of JPEG application marker segments (APPn).
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D. Attribute information

Attnbute mformatxon is recorded in 2 IFDs (Oth IFD, st IFD) following the TIFF structure, mcludmg
the File Header The Oth IFD records compressed image attributes (the i image 1tse]i) The 1st IFD can

be used for thumbnail i 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 segmehts '
Attribute information is recorded in essentially the same format as that used to record uncempres.sed
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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2.7.3. Internal Structure of APP2 in Compressed Data & * o -
APP2 consists of an APP2 marker indicating that it is an ‘application afea; a length code indicating its
size, and FlashPix (see Appendix F) extensions. If there is no need to record exfension‘s,' 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 Segmient storing the data for each of the ‘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

1

st@ndafd. B

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).

_76_
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B. APP2 internal structure

APP2 consists of an APP2 marker, ID code (FPXR), and Contents List or Stream Data (see Fig. 23)

Address Offset Code Meaning
(Hex) (Hex)
+00 FF Marker Prefix
- +01 ‘E2 APP2
+02 Length of field
+04 46 'F'
+05 50 P
+06| = 58 X
+07 52 . R
+08 00 ' NULL
+09 00 Version
+0A Contents List
or
Stream Data

Fig. 23 Basic Structure of APP2 Marker Segment

C. FPXR ID code v S T

The FPXR ID code indicates that the APP2 segment contains FPXR data. It is a,ti:byte code followed
by 00.H recorded in 1 byte. The reason for recording fhis code is to ‘avoid duplication with other
applications making use of JPEG application marker segments (APPn). The subsequent byte gives

the version number (00.H).

D. Contents list structure - - . "

The contents list segment lists the stpré'ges and streams to be created when the file is converted to a

FlashPix image file. The first two bytes give the number of entries. Co.

The entry fields on the contents list are.as follows.
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Entity size ' o e
Indicates the size of the stream, or else FFFFFFFF.H (in the case of ai_ storage). It is recorded in big
endian format. ' o
Default value _ ._ .
A fixed value not set explicitly in the stream data segment but used as the‘defauAlt 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'. "M re'p.resents- 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 | 4 . ' s - -
The storage ClassID, given only in the case of a étorége entry. It is written as 16-bytes in little

endian format.

The data structure of the Contents List Segment is givefl in Fig. 24,

Address Offset  Bytes Code Meaning X
(Hex) (Hex) - (Hex)
+00| - 1 FF "~ Marker Prefix
401 N B2 . - - APP2
+02( . 2 .. Length of field.
+04 4 "FPXR"
+08 1 00 NULL )
- +09 1 00 Version
+0A 1 01 Contents List . 1. A
+0B 2 Entry Count
+0C 4 " "Entity size 1
+11 1 " < Default value 0
+12 mo Storage or Stream name 0 ,
+12+mo (no) ~ ' (EntityClass'IDO) ~ = [+ =~
+12+mo+no 4 Entity size 1
: 1 Default value 1
mi Storage or Stream name 1
(n1) (Entity Class ID 1)
4 Entity size |
1 Default value |
mi Storage or Stream name |
(n) (Entity Class D |)

Fig. 24 Contents List Segment Structure
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E. Stream Data Segment structure ~ IR ’

A stream data segment records part or all-of the stream listéd 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 fﬂled based on a fixed default. A-stream-data segment contains the

following data.

. Index into Contents Lists _
The order of entries recorded in a contents list segment starting from 0. :
Offset into the full FlashPix streamm - .~
The offset to the first byte of stream data in the Flasth_ix stream.
Stream Data _ . ' N ~_ o ' '
The actual data stream recdfdeld as extendeé daté in the ktr'a;lsformation 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 Bytes Code Meaning

(Hex) (Hex) (Hex)
+00 1 FF Marker Prefix
+01 1 E2 APP2
+02 2 Length of field
+04 4 "FPXR"
+08 1 00 NULL
+09 1 00 "~ Version
+0A 1 02 Stream Data
+0B 2 N Index to Contents List
+0C- 4 (Offset) Offset to FlashPix stream
+11 | Variable (value) Stream Data

Fig. 25 Stream Data Segment Structure
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F. Reserved Segment (Reserved for future use by the FlashPix 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 . Code Meaning -
. (Hex) (Hex) ,

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

_._80_.
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2.8. Data Description - - - | .-«

2.8.1. Stipulations on Compressed Image Size

The JPEG format is adopted for compressed images. Sincé 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 6f tran§f0rmation to FlashPix, the width of

the image must be an exact multiple of 4 MCU (64 pixels). There is no such restﬁction 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 f

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 djrectibn 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 specﬁied. v

Stipulations on image width

Image width information consists of the valid image width tag (PixelXDimension), SOF marker
information, and JPEG compressed data. Of these three, the recording of a valid image width tag is

mandatory.
.I'mage 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. ‘ o - -

. \ . - - .o . . . . '_ — . .
» When the image width is not a multiple of 64 and the insufficiency must be made. up in order to
insert restart markers, e ' ’ '
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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 Yes
ultiple of 64 2
Yes
X=muliple of 64 ?
. No ; s
X=multipl% _
Yes ..
< : A . Padding in
[ multiple of 64
Padding in X,as = Padding width
multiple of 16

- Yes : -
o largerthan 16 2

No
Ay ' By C
PixelXDimension = X | {PixelXDimension = X{ | PixelXDimension=X]
SOF. X=X ; SOF X=X | SOF X = X+ X,a
y
JPEG Compression X Valid image width
SOF .X: Holizontal line value in SOF
é PixelXDimension : PixelXDimension tag value

Fig. 27 Image Data Width Description . C S

Table 18 gives examples of information recorded in the dlrectlon of i unage w1dth and paddmg data
‘ W1dth for each of cases A B and C of Flg 27. B ‘

Table 18 Typlcal Wldth Dlrectlon Informatlon and Paddlng Data

Valid Image Width PixelXDimension SOF Information | Compressed Data Paddlng Wldth
A 640 - .. 640 < T 64D . . - B40 " -0
B 634 2 634 634 640 6 < 1MCU)
C_ 620 620 640 640 20 (> 1MCU)
—-89—
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Stipulations on image height

Iﬁxage height infbx_‘matioq consists of the valid image height tag (PixelYDimension), SOF marker
ihfom;ation, and JPEG compressed data. Of these three,‘thé Lrécording 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 doés not require padding. Thé '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=multiple of 16 ?

Yes A ' B’C
Péédiné in
mutiple of 64 ?
2 v
PixelYDimension =Y
SOF.Y = Y
- ¢ v . .. 3 . . - R ]
. JPEGCompressiog\ Y. : Valid Image length o )
) " SOF.Y " : Vertical line value in SOF ' b

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 (< IMCU)
C 460 460 460 464 4 (< 1IMCU)

_83_
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B. Image size reproduction procedure in the Exif reader

It is recommended that the Exif reader (and in partlcular dedicated software) follow the procedure-
shown n Flg 29 for reproducmg images. First it expands the i image based on the SOF mformatmn

Next it trims the image on the right and lower edges in accord with information in the valid i nnage
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/Y Dimension
= SOF X,SOF.Y ?

Trimming with
PixelX/Y Dimension

6

Fig. 29 Procedure for Image Data Reproductidn

Some off-the-shelf software lacks a function for handling valid image Widwth 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 data values shduld be chosen with this possibility in mind.

1
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2.8.2. Stipulations on Thumbnails

A. Exif writer

The recording of thumbnail unages 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 dlsplaymg of thumbnalls 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 ‘ A ,
It is recommended that the Exif reader be able to reproduce Ex1f files recorded in both httle endlan

and big endian formats.
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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, B1, B2, starting with the lowest number. A1'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 changés are such that data readers can properly recognizé conventional information and
skip the data that was recorded using newly added functions, the lower part of the version (B1, B2)

-

is changed, e

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

2

due to the new specifications, the upper part of the version (A1, A2) is changed.

Pléyers should be able to play back files of versions earlier than the supi)orted standard. .

- 3.3. Deﬁnition of Terms

Terms and notation are used as follows in this standard:
o 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, 22050 kHz or 44.100 kHz. Only 8.000
kHz shall be used for p-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 1-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: y-Law PCM (conforming to ITU-T G.711%)
o Compressed data: IMA-ADPCM ¥,
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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 infoi‘mation as needed. Exif
audlo files are data compatlble with WAVE Form Audlo flles and can be played on accessones

supplied with Wmdows .

Of the general attribute information required by DSC applications, the common attributes are
recorded on'an INFO Iist, 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
extens1b1hty The method of recordmg data i the Ex1f SpeC]flC chunks is patterned after that for the
INFO list. o ‘ ’ '

3. 5' 1. Basic Structure of WAVE Form Audio Files

The WAVE Form Audio File format is based on the RIFF (Resource In tercbange F11e Foz'mat) tagged

file structure.

A RIFFfile 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 4s in Fig. 30.

tYpedef struct {
unsigned long  ckID; // 4-character code
unsigned long  ckSize; " /1 Size of member <ckData>
unsigned char  ckData[ckSize]; // The data in the chunk

} CK, - - -{Equation 1]

Address Offset Meaning
(Hex)

+00 ckiD (4 Bytes)
+04 | ckSize (4 Bytes)
+08 | ckData[ckSize]

Fig. 30 Chunk Structure
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Explanation , e

o ckID (ciqunk’ 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.

o 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 ckID, ckSize itself and
ckData. The byte order is little endian (LSB first, MSB last). In the case of RIFFﬁlés, 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 stai‘t address (ckID) of
the next chunk. - ‘ " ' '

oY

o ckData[ckSize] (chunk Data) is the actilal data inciuded in that chunk; and may be recbrded as
binary data of either fixed length or variable length. The ‘start of ckData is aliéned with the
RIFF file start position in word (16-bif) 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). S ; . ‘

e ckData[ckSize] (chunk Data) can itself have a particular struc-ture rather than being a simple
byte array. That is, ckData itself can include a -chi:mk (sub~chuhk). In other words, chunks can
be arranged hierarchically. Only certaiﬁ chunks are allowed to contain sub-chunks. These are
the RIFFchunk and LIST chunk described later below. Generally two or more sub-chunks may
be contained in these chunks. All other chunk_s‘store only one binary data element in the
ckData.
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(2) RIFF Form -
A "RI_["Fform" is a chunk with ';RIFF as its chunk ID (ckID); it is_a'lso.used to mean a file format with
the, RIFF structure (RIFF fi,le)." .

A "RIFF chunk" ckData (chunk data) consists-of a 4-character code at the begmnmg called the
formType (form type), followed by a sub-chunk. ‘ ‘

A RIFF chunk is at the top of the chunk hierarchy. A RIFFform must have’ thlS chunk but can have
only one. All other chunks are sub-chunks of the RIFF chunk.

A form type is generally a code identifymg the data contents, among other things. It 1s also boséible to
tell from this code what kind of sub-chunk a chunk contains. A form type must be registered. A

reglstered form type is wrltten n all upper-case letters.

Along w1th 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 w1th various form types A chunk ID used

w1th a specxfic form type is written in all lower-case letters.

An ﬂlustratlon of the RIFF chunk is given in Fig. 31.

Address Offset  Code Meaning

(Hex) (Hex)

+00 52

+01] 49 "RIFF"

+02 [ 46 - (ckiD)

+03- 46 .

+04 |. - ckSize

_ (4 Bytes) .

- +08 formType
' (4 Bytes)
+0C Subchunk 1
> RIFF chunk
Subchunk 2 ckData [ckSize]
J

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 , : "L - ! 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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(3) WAVE Form Audio File Format

The WAVE Form is one kind of RIFFform. It is a file for handling digitalized sound data. The form
type is WAVE, in upper-case letters.

The file extension for a WAVE Form Audio File is ".WAV".
The data structure of thé 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 generally consists of
the formType (" WAVE'), fﬁzt:ck (fofmat. chunk), fact-ck (fact chunk), and data-ck_(déta éhunk). 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  Code Meaning ' Meaning

(Hex) (Hex)
+00]| 52
*01) 49 "RIFF"
+02 46 (ckiD)
+03 46
+04 ckSize
(4 Bytes) o D
+08 [ 57 A
+09 41 “WAVE" “fmt"
+0A 56 (formType) ckSize(4 Bytes)
+08 45 ckData[ckSize]
+OCT fmt-ck ckData
"fact" > [ckSiz?:] of
ckSize(4 Bytes) RIF
fact-ck ckData [ckSize] chunk
- data-ck “data"
ckSize(4 Bytes)
ckData [ckSize] ]

Fig. 32 Data Structure of the WAVE Form Audio File Format
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<fmt-ck>

fmt-ck (format chunk) contains format information designating the format of audio data included in
the datg-ck (data chu".nk)_ described later below. The ckID (chunk ID) of fmt-ck is "fmt.“' ’

"fmt " is 3 éharacters 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[ck&'ze] 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; /I Format type‘_- .

unsigned int nCHannels; // Number of chanhel_s

. unsigned long nSamp]esPerSec; o Sampling ra'te_

unsignrd long nAvgBytesPerSéc,  // Average bytes per second

_unsigned int  nBlockAlign; // Block alignment

unsigned int ' wBitsPerSémple; /! Bits per samp!e'
] unsigned int  cbSize; _ ' /1 Additional bytes 4
} WAVEFORMATEX; - ‘ , B : .-- -[Equa’iion 2]
unsigned char exfote[chize]; T | /) Addifional byte array- - --.[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' =~ - v

wFormatTag-

An un5|gned 16-bit integer indicating the format type (audlo coding format) of the
WAVE Form. Typical format types are given below. Co .

PCM (Pulse Code Modulation) format: 0001.H

p-Law format (ITU-T G.711): 0007.H

IMA-ADPCM (DVI-ADPCM) format: 0011.H

nChannels

An unsrgned 16-bit. mteger 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 equwalent to the equatlon below.
nChannels * wBitsPerSample/8
nBiockAlign 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 * wBitsPerSampie/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 deﬂned it becomes
l0l

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 extByte[cbSize] field are unnecessary.
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The fmt-ck structure can be illustrated as in Fig. 33.

Address Offset  Code Meaning

(Hex) (Hex)
. +00| 66 -
+O1 SD "fmt" ‘
+02 74 (ckID)
*03) 20 _ .
+04 ckSize |
| @Bytes) DRI
+08 wformatTag W \
@ Bytes) -
+0A _ nChannels,
(2 Bytes) )
+0C-{ - ‘| nSamplesPerSec .
(4 Bytes) |
( WAVEFORMATEX , .
" nAVg(EyéeYts:;rseq > ’ Structure | ckData[ckSize]
+14 nBlockAlign (18 Bytes) > of fmt-ck-
(2 Bytes)
+16 wBitsPerSample
: @ Bytes):
+18 cbsize
' (2 Bytes) - o
AL | extByte[cbSize] Add'}\'?;aylstte : )

Fig. 33 fmt-ck Structure

—95—
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<fact-ck>

fact-ck (fact chunk) is used to store file-dependent information relatmg to the WAVE flle contents. The
ckID (chunk ID) of fact-ckis "fact".

Itis assumed that fact-ck will be extended in the future to store information needed by WAVE files 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 Iéngth -- —»[Equation 4]
Table 22 fact-ck Member:
Member . ’ Description
An unsigned 32-bit mteger indicating the number of audio data- samples (sample
dwSampleLength length).
When this information is combined’ wnth nSamplePerSec in fmt-ck the data length
s ' can be expressed in seconds (recording time).

Since the only information defined presently is deampieLengfh, the value of c.}:Size (chunk Size) for
fact-ck is '00000004.H'; but ckSize may change in the future as information is added (in which case it
will be larger than '00000004.H'). Programs must be ai)le -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 requn*ement

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 1 00 00000004.H
+06 00 (ckSize)
+07 | 00 -
+08 dwSamplelength .
(4 Bytes) . }ckData[ckSnze]

Fig. 34 fact-ck Structure
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<data-ck>

data-ck (data chunk) is a chunk for storing audio data. Its ckID (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 inforrmation 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 Meaning
(Hex)

64 .

61 "data”

74 (ckiD)

61

ckSize P _
(4 Bytes) Size of audio data |
. ckData[CkSiZe] Coded audio daia

Fig. 35 data-ck Strudure
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3.5.2. Basic Structure of PCM Audio Data R

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 blayed, 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  Code Meaning

(Hex) (Hex)
+00 52
01| 49 "RIFF"
+02 46 (ckID)
+03 46
+04 ckSize
(4 Bytes)
+08 57 i
+09 41 mAAVE" o T T L,
+0A 56 | (formType) '
+0B 45 .
*0C |, 1 fmtck PCM format information
(24 Bytes) (size is 24 bytes fixed) ..
+24 N b T
data-ck PCM format audio data

Fig. 36 Basic Structure of PCM Format
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The specific Value’s‘stored:in fmt-ckin the casé of PCM format are as shown in Table 23,

Table 23 PCM Format fmt-ck Information

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 made 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 monauraly

0000AC44.H (22.05 kHz, 8-bit stereo)

0000AC44.H (22.05 kHz, 16-bit monaural)

00015888.H (22.05 kHz, 16-bit stereo)

0000ACA44.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 * nBlockAlign ' -

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: nChanneIs wBltsPerSampIe/B

wBitsPerSample

The values of each mode are as folfows. .o :
0008.H (8bit) or 0010.H (16bit) - oot s

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

Ty

Sample Size - Data Format Minimum - Intermediate Maximum
8-bit PCM - Ulﬁgzd 0 (00.H) 128 (80.H) 255 (FF.H)
16-bit PCM Signed Integer -32768 (8000.H) 0 (0000.H)

The PCM format audio data contained in data-ck is packed as shown in Fig. 37. Here the lgft-hand

32767 (TFFF.H)

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 ‘Byte 1 " Byte 2 Byte 3
8-bit stereo PCM .
Sample 0 Sample 1
Channel 0 Channel 1 Channel 0 Channe|A1
(eft) (right) (left) (right)
Byte O Byte 1 Byte 2 - Byte 3'
16-bit monaural PCM
' Sample 0 Sample 1
Channel 0- - Channel 0 Channel 0 Channel 0
Lower Byte Upper Byte _Lower Byte _ Upper Byte
Byte 0 Byte 1 Byte 2 Byte 3
16-bit stereo PCM '
Sample 0 . .. .
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 Byte3
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3.5.3. Basic Structure of u-Law Audio Data

Each of the audio data samples of p-Law audio data has nonlinear (logarithrhic) 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 conQerter, 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 c}_iairacteristics
and of the conversion between 8-bit p-Law data and 16-bit linear data are given in the ITU-T G.711%

standard.
When the format type is p-Law (TU-T G.711) format, the basic structure is expressed as in Fig. 38.

The two differences from PCM format are thé'largér size ‘c‘)f fmt-ck (the cbSize file exists) and the

existence of f;fzct-ck.

Address Offset  Code Meaning
(Hex) (Hex)
+00 52
+01 [ 49 "RIFF"
- +02 46 (ckiD)
+03 46
+04 ckSize
(4 Bytes)
+08 57
+09 [ 41 "WAVE" ‘
+0A 56 - (formType) . g .
+0B 45
+0C . fmt-ck | | n-Law format information (size is _N )
(26 Bytes) . 26 bytes. fixed) :
*26 | -, . factck . Samples per channel-unit block ..
. (12 Bytes) (u-Law format)
+32 - g : o
data-ck PCM format audio data

Fig. 38 Basic Structure of p-Law Format
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The specific values of the information stored in' fmt-ck and fact-ckin the case of the u-Law format are

given in Table 25,
» Iab!e_ 25 fmt-c‘k.gnd_fact-ck_lnfom}atiqn in p-Law Format

plaw (TU-TG710) Format =~ " & |-

"Members’ - Coo Tt T Y Code Y
ckSize(fmt-ck) @ | 00000012.H (18 bytes, WAVEFORMATEX only) - T
wFormatTag, . . | 0007 H (p-Law format) ) .

The values of each mode are as foIIows

nChannels

0001.H (monaural) or 0002.H (stereo)
nSamplesPerSec 00001F40.H (8.0kHz) »
IEE ’ | The values of each mode are as follows.

00001F40.H (8.0kHz, 8-bit monaural)

nAvgBytesPerSec . |- - 40003E80.H (8.0kHz -8-bit stereo) < * - -
Def‘ nition: nSamplesPerSec * nBlockAlign
The values of each mode are as follows.
nBlockAlign 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

It is recommended that the actual number of samples that can be played
dwSampleLength be recorded here. ,

Definition: (ckSize_of data-ck) / nBiockAlign - -

The p-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 ad(f'il:e-ss. R

p-Law monaural

Sample 0 ' Samplé1 “‘sample2 | ~ Sample 3
Channel 0 Channel® | '~ Channet0 |~ Channel 0
Byte 0 ~Byted  Byte2 . Byte3
p-Law stereo . o
Sam ]eO » Sam,le.1_ ) ’
Channel 0 Channel 1 Channel 0 Channel 1
(left) (right) (left) (right)
Byte 0 Byte 1 ' 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 lmear 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 thé IMA Digital Audio Doc-Pac™ and other
" documents. " o ‘ . ‘ _ ‘ ‘ ‘ ‘
When the for_mat type is IMA-ADPCM (DVI-A_DPCI,‘VI)‘, the basic structure is a; shown in Figv."'i,()‘.

A fact-ck is recorded as with the p-Law format, but a difference from that format is the larger fmt-ck
size (in addition to a cbSize field there is a wSamplesPerBlock f'i_e_ld’).‘ . '

Address Offset Code - Meaning
(Hex)  (Hex) .
+00 52 . ,
*01] 49 "RIFF" .
+02 46 (ckiD)
+03 [ 46 X
+04 ckSize ’
(4 Bytes),
+08 s7 | . | - . < i
09| 41 "WAVE"
+0A 56 (formType) | ) ,
+0B 45 ) o
+0C fmt-ck IMA-ADPCM" format _information (size is 28
(28 Bytes) bytes fixed) ‘
+28 fact-ck - Samples per channel-unit block
: . . (12 Bytes) - (IMA-ADPCM format)
data-ck PCM formiat audio data _

. Fig. 40 Basic Structure of IMA-ADPCM Format
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The specific values of the information, stored in fint-ck’and fact-ck in the case of the IMA-ADPCM
format are given in Table 26 and Table 27.

“Tablé 26 IMA-ADPCM Format fmt-ck and fact-ck Information O]

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)

The values of each mode are as follows.
00001F40.H (8.0 kHz)

nSamplesPerSec 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 monaural)
0C001FAE.H (8.0 kHz, 4-bit stereo)
000015D4.H (11.025 kHz, 4-bit monaural)
00002BA3.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 monaurat)
0000ACDB.H (44.10 kHz, 4-bit stereo)
Definition: nSamplesPerSec* nBIockAI|gn/wSamplesPerBlock
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)-
0200.H (11.025 kHz, 4-bit stereo)
0200.H (22.05 kHz, 4-bit monaural)
0400.H (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 nSampIesPerSec /1. 025kHz)
is recommended.

wBitsPerSample 0004.H (4 bits)
cbSize 0002.H

nAvgBytesPerSec

i

Al

nBlockAlign
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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 1s pos51ble on a

per-block basis.

In Fig. 41 to Fig. 43, the left-hand byte stores the lower address and the rlght 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]
—105—
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In Fig. 41 to Fig. 43, N, M, and P have the following significance. -

N = (nBlockAlign/(4*nChannels)) - 1 : R -_[[E\quation 6] - - N
M=0,1,2 3, ..., N-1 S " ._{Equation7]
P=(M*8)+1 ' ~ . = " ---[Equation 8]
Header ) ' Data
_A- : A
— fa '
Header Word Header Word DataWord 0 Data Word 0 v
Channel 0 Channe! 1 Channel 0 Channel1 - | ... ;
(left) (ight) (left) (right)

Data (total = N words/Channel )
i, N

P
Data Word M Data Word M Data Word N-1 Data Word N-1
Channel 0 Channet1 | ... Channel 0 Channel 1
(eft) (right) ' ’ (eft) . (right)
Fig. 41 Packing of IMA-ADPCM Audio Data
Header Word (4 Bytes
J\( " )..
-
Sample 0 Sample 0
Lower Byte Upper Byte Step Table Index Reserved Byte
Byte 0 _ Byte1 Byte 2 ' Byte 3
Fig. 42 Header Word of IMA-ADPCM Audio Data
Data Word M (4 Bytes)
A
SampleP | P+1 P+2 | P43 Ped | P45 Pe6 1 P+T
LSB MSB : LSB MSB | LSB MSB ; LSB MSB | LSB MSB : LSB MSB | LSB MSB : LSB MSB

Byte 0 Byte 1 Byte 2 Byte 3

Fig. 43 Data Word M of IMA-ADPCM Audio Data
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3.6. Chunks Used N

The chunks used in Ex1f audlo files are descnbed here

3. 6 1 WAVE Form AUdIO F|Ie BaS|c Chunks

The basic chunks of a WAVE Form Audio File, as is evident from the basic structure of the WAVE fxle

shown in Fig. 32, are the four below.

e RIFF chunk
‘o fmt chunk
o fact chunk

o data chunk

[Additional Explanation]
e 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 u-Law and IMA-ADPCV, it is mandatory, which is

A why fact-ckis included in the basic chunks here.
.o It is possible to add other optional sub-chunks as well.

o At the head of the chunk data (ckData) of the RIFFchunk there is a form type ¢alled " WAVE".
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3.6.2. LIST Chunk and INFO List S

A WAVE form and other RIFFforms store a variety of information in sub-chunks of the BIFF chunk.
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 LISTchunI'{. Here the use of the LISTchunk 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 LIST chunk 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 RIFFchunk.’ '

The list type is used to identify the list contents. For this reason there are'list types that are used only
with certain form types. If a list type is encountered that cannot be mterpreted that LIST chunk can
be ignored. o '

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.

Alist 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 : ' o '

Address Offset  Code Meaning
(Hex)  (Hex) - : -
+00 4c '
+01 49 "LIST"
+02 53 (ckiD)
+03 54 .
+04 ckSize
(4 Bytes) )
+08 : - listType T ,\ o
o (4 Bytes) ' '
+0C Subchunk |
- . : ckData [ckSize] of
Subchuhk2 o LIST chunk
f ~_| > Sub-chunklist .
) )

Fig. 44 LIST Chunk Structure . SR

(2) INFO List . B ‘ 4
An "INFO list' is a LISTchuuk having the registered, general-purpsse listType."}NFO'.
The need for mformatlon such as title, copyright and comments 1s sumlar in ‘each of the form types.

The INFO Ilst is used for stormg these kmds of mformatlon

The mformatlon itself in an INFO Iist is stored in the sub chunk hsts These sub chunks use only

pre-registered, general-purpose chunks descrlbed later below

The INFO lIist 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 Iist, as when a new chunk has been defined, 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 X

1ARL 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 tEr)\otst%IPer Inch. Stores the dots per inch (DPI) setting of the digitizer used to produce

e 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 Mediqm. 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. Spgciﬁes thg 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 tShhaamess Identifies the changes in sharpness for the digitizer required to produce

e file

ISRC * | Source. Identifies the name of the person or organization who supplled the original
subject of the file.

ISRF Source Form. Identifies the onglnal form of the material that was digitized, such as
“"slide," "paper,” "map," and so forth.

ITCH Technician. Identifies the technician who d|g|t|zed the subject file.
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A typical INFO listis shown in Fig. 45. , . BRI

Address Offset  Code Meaning’ =~ " ‘Code Meaning

(Hex)  (Hex) (Hex)
+00| 4C 49
*01] 49 "LIST" 4E "INAM"
+02 53 (ckiD) 41 - (ckiD)
+03 | .54 .1 4D
+04 40 0A ‘
+05| 00 00000040.H 00 0000000A.H
+06 00 (ckSize) 00 (ckSize)
+07 00 00 '
+08 49
+09 | 4E "INFO" ' “Two Trees"Z
+0A 46 (listType) (ckData)
+OB | 4F o
+0C INAM-ck
(18 Bytes) 49 -
+1E ICMT-ck . 4E “ICMT"
(42 Bytes) 41 (ckID)
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 fNFO list. Tbey are explained in reference to Fig.
" . , .

e The 'Z at the end of the text string information in the JNAM 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 1tse]f is an
odd number of bytes, it must be padded by one additional byte

e In the example'in Fig. 45, the ICMT ehunk has 33 bytes of information including the NULL
termination, so a padding byte '00.H' must be appended. No paddmg s necessary with the
INAM chunk information, since the size including NULL termination is 10 bytes

e The value of the chunk size (ckSize) of the JCMT 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 ZIST chunk.

(3) INFO List used by Exif audio files
The INFO I1ist 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 strmg and terminated with
NULL. Recording this information is optlonal
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 d1g1t is 0. The order must be year-month-day. Smce this mformatlon is written as an ASCII
string, it must be termmated w1th NULL. This chunk is fixed- length (the chunk datais 11 bytes and
a padding byte is added to make it an even byte number) Recording this mformatlon is optional.

<EX. ) "1997-04-08"Z (Note: —Apml 8, 1997) S

ICMT

" . g B P t o -

Records a general comment on the Exif audio- ﬁle or its subject. Comments are written in. ASCII text
termmated with NULL If there are two or more comments each statement ends with a period. A

carrlage ‘retirn or line feed character must not be used Recordmg thls mformatlon is opt10nal
' Ex) "Recorded by Dlgltal Still Camera"Z '

R
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IART

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

Icorp ‘ v

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] ..

e A camera shall not record chunks other than those listed above.

o Ifacamera encounters an unknown chunk when reading the INFO Iist, it shall skip that chunk.
It is possible that the INFO Iist 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 Iist sﬁpulations.
e All the information on the INFO Iist is optional, and does not have to be recorded.

o The INFO Iist 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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3.6.3. Chunks for Attribute Information Specific to Exif Audio Files 2

Recording of attribute information specific'to E‘(lf audio files is done as follows.

Exif-specific attributes are those not defined for ordmary WAVE Form Audlo Flles but only for Ele
audio files. This is auxiliary information with no influence on interpretation of the audlo data 1tself

For this reason an Exif audio file can still be compatible with a standard WAVE Form Audlo 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 LIST chunk.

(2) A'dedicated list type "exif" is defined.
The information in the LIST chunk is explicitly labeled aé information ‘sp.e'cific- to Exif a'ixdio files by
defining a dedicated list type. The following is used as this list type. ' '

o Dedicated Exif list type: "exif" (all lower-case letters)

The attributes Qpecific to Exif audio files cannot be used in the WAVE Form Audio File for}nat, s0 it is

all written in lower-case letters.

Hereaffer, the notation "exif list" is used to mean the LIST chunk 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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[Information items and chunks)

ever . . B ' ¥
Records the version information (number) of this standard

As with Exif image f]]es 1t is recorded i m 4 bytes The address bytes are recorded as Al, A2, B1, B2,
starting with the lowest number. Al and A2 store the upper part of the standard version, w1th the
lower part stored in Bl and B2. Al, A2, B1 and B2 are ASCII numerals giving the version number

but NULL termmatlon is unnecessary. This chunk is mandatory.

On the conventl_ons 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 cori‘esponding 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 "DSCOOOOI.JP,G" 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 informatioh,' a variety of playback possibilities can be
supported. The method of using relational informatibh 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.) "DSCO00001.JPG"Z
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Table 29 Mapping between Image and Audio Files o : oy

Relationship Exif Image File Exif Audio File

1] ' 1to 1 DSC00001.JPG| €——3SND00001.WAV|

, ‘ DSC00001.JPG| €————3¢SND00001.WAV|
(2] .- Manyto 1, DSC00002.JPG]|

| DSC00003.JPG| _
| DSC00001.JPG} SND00001.WAV] .'
[3) 1 to many ) SND00002 WAV |
- ~{SND0003 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 penod before the subsecond position.

Hour, minute and second are wntten as two digits each, w1th the first digit a zero 1f the value 1S 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"2

ecor

Records the name of the 'manufacturer of the equifﬁnent on which the Exif audio file was created. The
manufacturer name is written in an ASCII strmg and terminated with NULL Recordmg thls
mformatlon is opt10nal '

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 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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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.

4

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 . Code Meaning . . Meaning

(Hex) (Hex)
+00 65
01 75 | "euem” -
+02 [ 63 | (ckiD)
03| 6 | = - ‘ 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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Table 30 Character Codes and Character Code Designation B

RS TEN

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 IA5*
JIS 4AH, 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

[Notes and Additional Information]

T

The above chunks incorporated in.exif list are used with a specific form type ( 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 ere/chunk 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 'fof'ban'drdjixiary LIST chunk.

A general-purpose RIFF Form Reader will ignore the exif list. A dedicated Exif reader is
required for reading the-exif list. o ’

Fig. 47 shows the exif list structuie and a coding example. The ever chunk is mandatory and
has a fixed length (chunk data is 4 bytes). The ere/ chunk data is 13 bytes (odd), so a padding
byte is added. The ere/chunk is also fixed length.
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Address Offset
(Hex)
+00
+01
+02
+03
+04
+05
+06
+07
+08
+09
+0A
+0B
+0C

+1E

Code Meaning
(Hex)
4C
49 "LIST"
53 (ckID)
54
26
00 100000026.H
- 00 (ckSize)
00
65
78 "exif*
69 (listType)
66 :
ever-c':k'
(12-Bytes) '
erel-ck
(22 Bytes)

Code .;-.*-Meaning * .
(Hex)
65
76 "ever"
72
04
‘ 00 0000000A. H
.00 (ckSize)
. 00
¢
ll0200l|
(ckData)
65, ,
72 "erel"
65 (ckiD)
6C
oD
00 000000D.H
00 (ckSize)
00
"DSC00001.JPG"
A
(ckData)

Fig. 47 exif List Structure and Typical Coding
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'3.7. Data Description

37.1. File Naming Stipulation

The file name and characters used for file names are not specified, other than.to stipulate the use of
ASCII alphahumerics. (File names in Japanese or other character sets are not tb be used.) File names
shall be 8 characters ;)r fewer, not inéluding 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.’ )

T‘ypiéal Exif Audio File Fig. 48 shows the conﬁgﬁ_ration 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 éll non-PCM formats (u-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 "INFO" (listType)

, - INAM-ck (Title)

IGNR-ck (Genre)

| ICRD-ck (Date)

ICMT-ck (Comment)

-IART-ck (Creator)

ICOP-ck (Copyright)

'"exrf List Chunk

"exif* (listType)

D S S S I

ever-ck (Version)

erel-ck (Related Information)

etim-ck (Time)

ecor-ck (Make)

emdl-ck (Model)

emnt-ck (Maker Nate)

eucm-ck (User Comment)

data (Data Chunk)

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 tghe structure shown in Fig. 49: Each sub-chunk is _récorded in accord with its stipulations.

Optional chunks may be omitted.

Address Offset  Code . - Meaning ‘ Meaning

(Hex) (Hex)
*00| 52 "LIST"
- . +01 49 "RIFF" ckSize(4 Bytes)

T +02 46 (ckiD) "INFO"
’ +03| - 46 | INAM-ck
+04 ckSize IGNR-ck
. . (4 Bytes) ICRD-ck
08 57 ICMT-ck

+09 ] "
+on LM WAVE JART-ck
+0B 56 (formType) ICOP-ck

| 45
+0C fmt-ck "LIST"
] fact-ck . ckSize(4 Bytes)
. "exif’
INFO List Chunk
ever-ck
- erel-ck
exif List Chunk -

etim-ck
data-ck ecor-ck
) emdl-ck
emnt-ck
- ' eucm-ck

' Fig. 49 Data Structure of a Typical Exif Audio File
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A.1 Uncompressed RGB File

Table 31 Uncompressed RGB File Description Sample Contents’

Primary Image
~ Pixels B , 640 (W) x 480 (H)
Image Title : Exif_TIFF_RGB
Image (nput 'Equipment Manufacturer ' ) DSCompany
Image Input Equipment Model Name , * Example
Orientation " Normal
Strips . o 96
Lines per Strip . ' 5
Bytes per Strip 9600
Image Resolution ' ] 72 dpi (Width), 72 dpi (Length)
Image Data Arrangement Chunky
- File Change Date and Time 1997.09:01 12:00:00.000
; Copyright Copyright, ABCDE, 1997
Exif-specific Information . :
Version : Ver. 2.0
Date and Time of Original Image Creation 1997:09:01 12:00:00.000
Date and Time of File Creation ‘ 1997:09:01 12:00:00.000
" Thumbnail ' ' a
Pixels 80 (W) x 60 (H)
Orientation ‘ " Normal
Strips c ' 1
Lines per Strip 60
Bytés per Strip ; - . 14400
Image Resolution ' 72 dpi (Width), 72 dpi (Length)
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" . :Table 32 Uncompressed RGB File Description Sample

Offset Data
(Hex) Name (Hex or "ASCII")
Header 0000 Byte Order 4D4D ("MM")
0002 42 . 002A .
0004 Oth IFD Offset 00000008
Offset Entry Number
{Hex). L Nar‘ne ' - N r{Hex)
0008 Number of Entries 0014
Offset Name Tag ID Type Count  ° ValueOffset
(Hex) e, (Hex) (Hex) (Hex) (Hex or "ASCII")
000A -+ ImageWidth 0100 0004 00000001 00000280
© 0016 . ImageLength 0101 . 0004 00000001 000001EOQ
- 0022 . BitsPerSample 0102 -0003. 00000003 . - 000000FE
002E AC,or'n'pression 0103 0003 -‘ _.00000001 00010000
. 003A Photorﬁetriclnterpretation 0106 0003 © 00000001 00020000
0046 ImageDescription 010E 0002 0000000E 00000104
" 0052 Make 010F '0002° "~ 00000009 00000112
005E Model 0110 0002 00000008 0000011C
Oth IFD 006A SFripOffsets 0111 0004 ‘ .\OOOQODGO 00000124
. " 0076 _Orientation 0112 - 0003 00000001 00010000
0082 Samplé§PerPier 0 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 o11C. 0003 -00000001 00010000
. 00CA 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
c()::;t Name (()':fes)(e)t
00FA Next IFD Offset 00C004EC
(()::St Name (Hex o?e‘t:scu")
O0FE 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 count0, count1, count2....count85
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 r{Hex)
045E Exif IFD Number 0008
Exif IFD Offset Name Tag ID Type Count ValueOffset
(Hex) {Hex) (Hex) (Hex) (Hex or "ASCII")
0460 ExifVersion 9000 0007 00000004 "0200"
DateTimeOriginal 9003 0002 00000014 000004C4

046C
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0478 DateTimeDigitized 9004 - '0002-- 00000014 - 000004D8 -
0484 SubSecTime 9290 0002 00000004 "000"00
0490 SubSecTimeOriginal 9291 0002 00000004 "000"00
049C SubSecTimeDigitized 9292 0002 00000004 "000"00
04A8 FlashPixVersion ACO00 0007 00000004 "0100"
0484 Colorspace AQ01 0003 00000001 0001
((): :;t Name (()':fes:)t
04C0 Next [FD Offset 00000000
Offset Data
,on;:'r"t‘:,an (Hex) Name (Hex or "ASCII")
‘bY‘fF‘I’)‘ Exif | oaca SubSecTimeOriginal Value "1997:09:01 12:00:0000
04D8 SubSecTimeDigitized Value “1997:09:01 12:00:00"00
C():::)t Name Entr{HI:t;;nber
04EC Number Of Entries . 000D
Offset Name Tag iD Type Count ValueOffset
(Hex) (Hex) (Hex) (Hex) (Hex)
Q4EE ImageWidth 0100 0004 0000C001 00000050
04FA ImageLength 0101 0004 00000001 0000003C
0506 BitsPerSample 0102 0003 00000003 0000058E
0512 Compression 0103 0003 00000001 00010000
051E Photometricinterpretation 0106 0003 00000001 00020000
1st IFD 052A StripOffsets oM 0004 0000C001 000005A4
0536° SamplesPerPixel o1 0003 00000001 00030000
0542 RowsPerStrip 0116 0004 00000001 0000003C
054E StripByteCounts 0117 0004 00000001 00003840
055A XResolution oA 0005 00000001 00000594
0566 YResolution 0118 0005 - 00000001 0000059C
0572 PlanarConfiguration 011C 0003 00000001 00010000
0S7E ResolutionUnit 0128 0003 00000001 00020000
Offset " Name Offset
(Hex) (Hex)
058A Next IFD Offset - 00000000
Offset Name Data
Value (Hex) (Hex or "ASCII")
longer than 0S8E BitPerSample Value 000800080008
4byte of 1st | 0594 XResolution Value 0000004800000001
IFD 059C YResolution Value 0000004800000001
05A4 Thumbnail Image Data Strip “
Offset Name Data
(Hex) (Hex or "ASCII*)
3DE4 Primary Image Data Strip0 :
Primary Image| 6364 Primary Image Data Strip1
0E2864 Primary Image Data Strip95
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A.2 Uncompressed YCbCr File

Table 33 Uncompressed YCbCr File Description Sample Contents

Primary Image

Pixels : 640 (W) x 480 (H)
Image Title Exif_TIFF_YCC
Image Input Equipment Manufacturer DSCompany
Image Input Equipment Model Name Example
Orientation Normal
Strips 69
Lines per Strip 7
Bytes per Strip ' 8360
Image Resolution 72 dpi (Width), 72 dpi (Length)
Image Data Arrangement Chunky
File Change Date and Time 1997:09:01 12:00:00
Pixel Composition Subsampling = 4:2:2

Chrominance subsampling point matches
luminance point

Copyright Copyright, ABCDE,1997
Exif-specific Information
Version Ver. 2.0
Date and Time of Original Image Cr\eation 1997:09:01 12:00:00
Date and Time of File Creation . 1997:09:01 12:00:00
Shutter Speed 59/10 (equivalent to 1/60 sec.)
Aperture 50/10 (equivalent to F:5.6)
Brightness ' ' 80/10
Exposure Bias 0/0
Maximum Lens Aperture 200/10
Subject Distance . - 2010
Metering Mode MultiSpot
Light Source ~ Daylight
Flash ON/OFF ON
GPS Information '
Version Ver: 2.0

North Latitude 35 deg. 48 min. 8 sec., East

Measurement Position Longitude 139 deg. 34 min. 55 sec.

Altitude 30.48 meters above sea level
GPS Time © 0:00:00
GPS Receiver Movement N Moving at 1km/h at-O deg. true direction
Image Direction 0 deg. true direction
Geodetic Data Used for Measurement - TOKYO
Thumbnait
Pixels 80 (W) x 60 (H)
Orientation Normal
- Strips . 1 R I
Lines per Strip 60 -
Bytes per Strip 9600
Image Resolution 72 dpi (Width), 72 dpi (Length)
—126—

ADOBE - Exhibit 1008, page 135



Table 34 Uncompressed YCbCr File Description Sample

Offset Name Data
(Hex) (Hex or "ASCII")
Header 0000 Byte Order 4D4D ("II")
0002 42 2A00
0004 Oth IFD Offset 08000000
Offset Entry Number
(Hex) Name I'}’Hex)
0008 Number of Entries 1700
Offset Name ' Tag ID Type Count ValueOffset
(Hex) (Hex) (Hex) (Hex) (Hex or "ASCU™)
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 Photometricinterpretation 0601 0300 01000000 06000000
0046 ImageDescription OEO1 -0200 0E000000 28010000
0052 Make OFO01 0200 - 08000000 36010000
00SE 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 5C020000
00A6 XResolution 1A01 0500 01000000 70030000
0082 - YResolution 1B01 0500 01000000 78030000
QOBE PlanarConfiguration 1C01 0300 01000000 01000000
00CA ResolutionUnit 2801 0300 01000000 02000000
00D6 DateTime 3201 0200 14000000 80030000
00E2 YCbCrSubSampling 1202 0300 - 02000000 02000100
OOEE 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
o
) e
O11E Next IFD Offset 7E060000
Offset Name Data
(Hex) {Hex or "ASCII")
0122 BitPerSample Value 080008000800
0128 ImageDescription Value "Exif_TIFF_YCC"00
0136 Make Value "DSCompany”00
Io,:’;:r’fhan 0140 Model Value “Example”00 |
4byte of 0148 StripOffsets Value (offset0,offset1 offset2.....offset9s)
Oth IFD 025C StripByteCounts Value (count0, count1, count2....count95)
0370 XResolution Value . . -4800000001000000
037C YResolution Value 4800000001000000
0380 DateTime Value "1997:09:G1 12:00:00"00
0394 (Lagtog);?eg?st palue. 9 “Copyright ABCDE,1997°0000
Exif IFD - ?:;3‘ Name E""{H':‘;;“be'
03AA Exif IFD Number 1400
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Tag ID Type Count

Offset Name ValueOffset
(Hex) - (Hex) (Hex) - (Hex) - (Hex or "ASCII")
03AC ExposureTime 9A82 0500 : 01000000 A0040000
0388 FNumber 9D82 0500 01000000 AB040000
03C4 ExifVersion 0030 0700 04000000 T v0200"
03D0 DateTimeOriginal 0330 0200 14000000 B0040000
03DC DateTimeDigitized 0490 0200 14000000 C4040000
03E8 ShutterSpeedValue 0192 0AQ0 01000000 ' D8040000
03F4 ApertureValue 0292 0500 01000000 E0040000
0400 BrightnessValue 0392 0AQ0. 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 "000"00
0484 FlashPixVersion A000 0700 04000000 "0100"
0490 ColorSpace A001 0300 01000000 01000000
Offset
?::;t Name (I:fex)
049C Next [FD Offset 00000000
?::)St Name (Hex o?a"t:scu")
04A0 "~ ExposureTime Value 010000003C000000
04A8 FNumber Value 0400000001000000
0480 DateTimeOriginal Value "1997:09:01 12:00:00"00
Value 04C4 DateTimeDigitized Value "1997:09:01 12:00:00"00
'g“g&;‘s“:;‘ 04D8 ShutterSpeed Value 0600000001000000
Exif IFD 04EOQ - ApertureValue Value 0400000001000000
04E8 BrightnessValue Value 0000000001000000
04F0 * ExposureBiasValue Value 0000000001000000 -
04F8 MaxApertureRatio Value 0100000001000000
0500 SubjectDistance Value OF0000000A000000
0508 Focal Length Value 3200000001 000000
GPS IFD
?::)St Name Entr{Hh‘l!: ;nber
0510 GPS IFD Number . i 0013
Offset Name Tag ID Type Count ValueOffset
(Hex) (Hex) (Hex) (Hex) _ (Hex or "ASCII")
0512 -GPSVersioniF 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
05SA . GPSAltitude 0600 0500 - 01000000 2A060000
- 0566 GPSTimeStamp 0700 0500 03000000 32060000
0572 GPSSatellites 0800 0200 0D000000 4A060000
0S7E GPSStatus 0900 0200 02000000 "A"000000
058A GPSMeasureMode 0A00 0200 02000000 “2"'000000
0596 GPSDOP 0800 0500 01000000 58060000
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05A2 GPSSpeedRef - 0C00 02901. e, A',:02000000 2y "K"000000
0SAE GPSSpeed 0D00 0500 " 01000000 |, 60060000
05BA GPSTrackRef 0E0O 0200 02000000 ° "T“000000
05C6 GPSTrack 0F00 0500, , .., - . 01000000 - S ymer £8060000
~| 058D2 - = GPSimgDirectionRef - - =1000 - 0200 02000000- ~— -  "T"000000 -
05DE GPSImgDirection 1100 0500 01000000 70060000
0SEA GPSMapDatum 1200 0200 06000000 78060000
fiset fiset
?Hex) Name ((’Hex)
05F6 Next IFD Offset 00000000
ffset Data
?Hex) Name (Hex or "ASCII")
0SFA GPSLatitude Value 230000000100000030000000010000000800000001 000000
0612 GPSLongitude Value 880000000100000022000000010000003700000001 000000
062A GPSAltitude Value E80B000064000000
Ior:g‘:r“t!h an 0632 GPSTimeStamp Value ‘ 000000000100000000000000010000000000000001000000
4 Bytes of 064A GPSSatellites Value (Last Byte is 37 14.15.16"0000
GPS IFD padded) IS '
0658 GPSDOP Value 0100000001000000
0660 GPSSpeed Value 0000000001000000
0668 GPSTrack Value 0000000001000000
0670 GPSImgDirection Value 0000000001000C00
0678 GPSMapDatum Value "TOKYO"00
?::)St Name Entr{Hl::;nber
067E Number Of Entries OF00
Offset Name Tag ID Type Count ValueOffset
(Hex) A (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 Photometricinterpretation 0601 0300 01000000 06000000
- 06BC StripOffsets 1101 0400 01000000 4E070000
1st IFD 06C8 SamplesPerPixel 1501 0300 01000000 03000000
06D4 RowsPerStrip 1601 0400 01000000 3C000000
06EO StripByteCounts 1701 0400 01000000 80250000
06EC XResolution 1A01 0500 01000000 3E070000
06F8 YResolution 1B01 0500 01000000 46070000
0704 PlanarConfiguration 1CO1 0300 01000000 01000000
0710 ResolutionUnit 2801 0300 01000000 02000000
071C YCbCrSubSampling 1202 0300 02000000 02000100
0728 YCbCrPositioning 1302 0300 01000000 02000000
Offset
?::3 Name (Hex)
0734 Next IFD Offset 00000000
?::3 Name (Hex o?a"t:scn') |
Value
longer than 0738 BitPerSample Value 080008000800
4byte of 073E XResolution Value 4800000001000000
1stIFD 0746 YResolution Value 4800000001000000
074E (Thumbnail Image Data Strip) ,
Primary Image| Offset Name Data .
Data (Hex) . (Hex or "ASCII")
2CCE . Image Data Strip0
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4FCE ~ Image Data Strip1

- 0978CE """ Image Data Strip68
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A.3 JPEG Compressed (4:2:2) File:

- " Table 35 JPEG Cbmpressed (4:2:2) File Déscription Safnblé Contents

Primary-Image

Recording Format’
Subsampling
Restart Markers
Quantization Tables
Pixels -
Image Title _
Image Input Equipment Manufacturer
_~Image Input-Equipment Model Name

Orientation '

Image Resolution

File Change Date and' Time

JPEG
YCC 4.2:2

inserted

. 3

640 (W) x 480 (H)
- Exif JPEG_422
‘DS Company

Example
Norma

-72 dpi (Width), 72 dpi (Length) -

1997:09:01 12:00:00

) Copyright - " _ Copyright, ABCDE,1997 -
Exif-specific Information o
Version Ver. 2.0

Date and Time of Original Image Creation
Date and Time of File Creation

1997:09:01;12:00:00
1997:09:01 12:00:00

) Components Y,Cb,Cr
Imagé Compression Mode ) 2bit/pel
Shutter Spee»dw. : ‘ ) 59/10(equiva|erit to 1/60 sec.)
Aperture ) , ' - 50/10 (equivalent to F.5.6)
Brightness .. - . 80/10
Exposure Bias . 0/0
Maximum Lens Aperture 200/10
Subject Distance 20/10
Metering Mode - - MultiSpot
Light Source " Daylight
Flash ON/OFF. ON
Thumbnails o B
Recording Format JPEG
Subsampling - YCC 4:2:2
Pixels 80 (W) x 60 (H)

Image Resolution

72 dpi (Width), 72 dpi (Length)
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Table 36 JPEG Compressed (4:2:2) Filé JPEG ‘Strearn-Désgriptioh’Sample - = 1,
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?: ::; Maker Segment - .. ... Name_ .- . .} . -.?lrg:;..f'. ~i |+ .- Comment
. 0000 ~S0l - - - - SOIMarker |- FFDs ~ Start of Image -
0002 APP1 Marker - FFE1- - - AR
0004 APP1 Length 01c” | T :
0006 APP1 - Identifier "Exif'00 " :
0008 Pad 00 |
000C APP1 Body ‘ " See Next Table
0E39 " DQT Marker FFDB '| Define Quantization Table
0E3B - | 7" ** DQT Length 00C5 - -
OE3D Y PqTq T00 et
OE3E baTt ©  table elements 100BOCOE....- |- ' 64 Bytes of Data '
OE7E Pq.Tq 0 . - .
OE7F “table elements OF101016.... . <] . 64 Bytes of Data -
OEBF " Pq.Tq 02
OECO . table elements OF101016..... 64 Bytes of Data
OF00 DHT Marker FFC4 '
OF02 DHT Length 01A2
0F04 Th _ 00.. Table 0 for DC
OF05 , Li 00010501.... '
OF15 i Vij 00010203....
- OF21 Th 10 Table 0 for AC
OF22 OHT . uA 00020103.... -
OF32 Vij 01020300.... -
OFD4 Th o1 Table 1 for DC
OFDS Li 00030101....
OFES 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 SOFO Marker FFCO
10AC SOFO Length 0011
10AE ) P 08
10AF Y O1E0
1081 - N X 0280
1083 Nf 03
1084 (o 01
10B5 SOF0 H1,V1 21
1086 Tqi 00
1087 c2 02
1088 H2,v2 11
1088 Tq2 o1
10BA c3 03
10BB H3,v3 11
108C Tq3 02
10BD SOS SOS Marker FFDA
10BF SOS Length 000C
10C1 Ns 03
10C2 Cst 01
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10C3 Td1,Tat . 00
10C4 - . Cs2 - 02
10C5 Td2,Ta2 1
- 10C6 Cs3 03. .
10C7 Td3,Ta3 1"
10C8 Ss, 00
10C9 Se 3F N
10CA Ah Al 00
10CB Image Data F36A.... Compressed Data
111C4 EQI FFD9-.
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Table 37 JPEG Compressed (4:2:2) File APP1 Description Sample.

Offset . Name Data
(Hex) ' (Hex or "ASCII")
Hea(!er 0000 Byte Order - 4D4D ("II)
0002 = 42 . 2A00 -
0004 Oth {FD Offset 08000000 ‘ .
Offset i Entry Number .
- (Hex) Name r{Hex) -
! 0008 Number of Entries 0B0O
Offset Name Tag ID Type Count ValueOffset
(Hex) ‘ {Hex) (Hex) (Hex) ~ (Hex or "ASCII")
_000A ImageDescription OE0?T 0200 QEOOOOQO - 92000000
0016 Make OFO01 0200 09000000 A0OODOOO
0022 Model 1001 0200 08000000 AA000000
002E Orientation 1201 0300 01000000 01000000
Oth IFD 003A XResolution 1A01 0500 01000000 82000000
0046 YResolution 1B01 0500 01000000 BA000000
0052 ResolutionUnit © 2801 0300 01000000 02000000
005E DateTime 3201 0200 14000000 €2000000
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
?::3 Name (Hex o?a"t:scu")
0092 ImageDescription Value "Exif_JPEG_422"00
Value 00AO Make Value "DSCompany“00
longer than 00AA Model Value "Example”00
4byte of 0th IFD| o) XResolution Value 4800000001000000
00BA YResolution Value 4800000001 000000
00C2 DateTime Value "1997:09:01 12:00:00"00
ooD6 Copyright Value (Last Byte is Padded) "Copyright, ABCDE,1997"0000
Exif IFD c(’::;' Name E“"{H'i';;“be’
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
O0FA FNumber 9082 0500 01000000 26020000
0106 ExifVersion 0080 0700 04000000 “0200"
0112 DateTimeOriginal 0330 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 SE020000
014E ApertureValue 0292 0500 01000000 66020000
015A BrightnessValue 0392 0A0O 01000000 6E£020000
0166 ExposureBiasValue 0492 0AOO 01000000 76020000
0172 MaxApertureRatioValue 0592 0S00 01000000 7€020000
017E SubjectDistance 0692 0500 01000000 86020000
018A MeteringMode 0792 0300 01000000 01000000
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0196 LightSource ©0892° .- 0300 + 01000000 . W ,0100?)000
01A2 Flash 0992 0300 01000000 00000000
01AE FocalLength 0A92 0500 01000000 8E020000
01BA " < UserComments 8692 ~0700° ' 2E000000 96020000
01C6 SubSecTime - - ~ - - 9092 -0200 04000000 "000"00
0102 . SubSecTimeOriginal 9192 . 0200 04000000 - "000"00
01DE SubSecTimeDigitized 9292 0200 04000000 " "000"00
01EA 'FlashPixVersion AO000D 0700 04000000 "0100"
01F6 Colorspace A001 0300 01000000 . 01000000
0202 Pixel X Dimension A002 0400 01000000 80020000
020E Pixel Y Dimiension A003 0400 01000000 E0010000
Offset - Offset
(Hex) Name (Hex)
021A Next IFD Offset .00000000
a
?::xe)t - Name (Hex oDra'l'tA_scu") .
021E ExposureTime Value 010000003C000000.
0226 + FNumber Value 0400000001000000
022E DateTimeOriginal Value "1997:08:01 12:00:00"00
0242 DateTimeDigitized Value "1997:09:01 12:00:00"00
Value 0256 CompressedBitsPerPixel Value 0200000001000000
'g"é’;:‘s“:;' 025E ShutterSpeedValue Value 0600000001000000 -
Exif IFD 0266 ApertureValue Value 0400000001000000
026E BrightnessValue Value 0000000001000000
0276 ’ ExposureBiasValue Value ' 0000000001000000
027E MaxAperturehatibValue Value '0100000001000000
0286 SubjectDistance Value OF0000000A000000
028E FocalLength Value 3200000001 000000
0296 UserComment Value (46 Bytes) 4A49530000000000....
: . ' t
(():::)t Name En 7Ht:;nber
' 02C4 Number Of Entries 0700
Offset Name Tag ID . Type + Count ValueOffset
(Hex) (Hex) {Hex) (Hex) (Hex or "ASCII")
02Cce6 ... Compression 0301 0300 ..01000000 01000000
02D2 XResolution 1A01 0500 01000000 1E030000
1st IFD 02DE YResolution 1801 0500 . . 01000000 26030000
02EA ResolutionUnit 2801 ‘0300 01000000 02000000
02F6 JPEGInterchangeFormat - 0102 0400 01000000 2D0ECOCO
0302 JPEGInterchangeFormatLength 0202 0400 01000000 FFOA0000
030E YCbCrPositioning 1302 0300 01000000 +02000000
ffs ' " Offset
) e . (Hex)
031A Next IFD Offset 00000000
Value (()::;t (Hex o[:?'t:scu") Name
syt 1 IFD|  OTE 4800000001000000 XResolution Value
0326 4800000001000000 YResolution Value
Thumbnail ?:::)t Name Data
Image Data
032E Thumbnail Data (JPEG Stream)
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A4 - JPEG Compressed (4:2:0) File

Table 38 JPEG Compressed (4:2:0) File Description Sample Contents

Primary Image _

. 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
" Orienfation
image Resolution
File Change Date and Time

JPEG
YCC 4.2:0
- .Inserted
2.
620 (W) x 475 (H)
620x475
640x475
» 640x480
Exif_JPEG_420
DSCompany
- Example
Normal )
72 dpi (Width), 72 dpi (Length)
1997:09:01 12:00:00

Date and Time of Original Image Creation
Date and Time of File Creation

Copyright " Copyright, ABCDE,1997
Exif-specific Information
Version “Ver. 2.0

1997:09:01 12:00:00
1997:08:01 12:00:00

Ima'ge Resolution

Components Y,Cb,Cr
Image Compression Mode 2bit/pel
Shutter Speed 59/10 (equivalent to 1/60 sec.)
Aperture 50/10 (eduivalent to F:5.6)
Brightness 80/10°
Exposure Bias - 0/0
Maximum Lens Aperture 200110
Subject Distance 20110
Metering Mode " MultiSpot
Light Source * Dayiight
Flash ON/OFF ON
' _' Thumbnails
Recording Format TIFF
. Subsampling YCC 4:2:0
Pixels ) 80x60
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Table.39 JPEG Compressed (4:2:0) File JPEG Stream Description Sample -

Offset

-Code

(Hex) Maker Sfegment Name (Hex) COmmen{ f
0000 sol SOl Marker FFD8 Start of Image
0002 B APP1 Marker_ _FFE1 .
0004 ‘ APP1 Length 1FBC T
0006 APP1 Identifier “Exif"00
0008 T Pad " 00 i .
cooCc | APP1 Body ) Sée Next Table
1FCO DQT Marker FFDB Define Quantization Table
1FC2 DQT Length 0084 :
1FC4 oaT Pq, Tq 00
1FCS 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 O for DC
204B L 00010501....
2058 Vij 00010203. ...
2067 Th ’ 10 Table O for AC
2068 . DHT L|. 00020103....
2078 . Vij 01020300....
211A Th 01 Table 1 for DC
2118 Li- .00030101.....
2128 Vij 00010203....
2137 Th 1" Table 1 for AC
2138 Li 00020102.... )
2148 Vij 00010203....
21EA ) DR Marker FFDD
21EC DRI DRI Length 0004
21EE Ri 0004
21F0 SOFO0 Marker FFCO
21F2 SOFQ 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 1"
21FF Tq2 01
2200 c3 03
2201 H3,v3 1
2202 Ta3 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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208 | a0 Td2Ta2, oL 1
. 220C W] . . ©s3 e 03
t220| . . A " Td3.Ta3 11
{208 | s, | oo
{220r 1 - - se . o3
{1 2210 AhAI | . .o00°

| 2211 Image Data " FOFE... Compressed Data

13BA4 EQI FFD9
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Table 40 JPEG Compressed (4:2.0) File APP1 Description Sample

- Offset. Name Data
(Hex) . - . (Hexor"ASCHI")
Header 0000 Byte Order “ 4D4D ("II)
0002, 42 . 2A00 -
0004 - Oth iFD Offset.. 08000000
Offset ’ Ent ber ¢
(Hex) Name . r{HhL:;“
0008 Number of Entries 0B0O
Offset " Name TaglD - Type Count ValueOffset
(Hex) (Hex) (Hex) (Hex) (Hex or "ASCH")
000A ImageDescription 0EO1 0200 0E000000 92000000
0016 Make OF01 0200 09000000 A0000000
0022 ‘Model 1001 0200 08000000 AA000000
002E Orientation 1201 0300 01000000 01000000
Oth IFD 003A - XResolution 1A01 0500 01000000 B2000000
0046 YResolution 1801 0500 01000000 BAO00000
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.
(Hox) Name Hen)
008E - «  Next IFD Offset - C402
Offset Name Data
(Hex) (Hex or "ASCII")
0092- ImageDescription Value “Exif_JPEG_420"00
Value 00AO . Make Value ~ “DSCompany"00
longer than |, Model Value “Example”00
4byte of 0th .
IFD 00B2 XResolution Value 4800000001000000 -
COBA 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 Offse Entry Number
(Hesx)t 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 < -0500 01000000 56020000
0142 ShutterSpeedValue * 0A00- 01000000 5E020000
014E ApertureValue 0500 01000000 66020000
015A BrightnessValue 0A00 01000000 - 6E020000
0166 ExposureBiasValue 0AQO 01000000 76020000
0172 MaxApertureRatioValue 0500 01000000 - 7E020000
017E SubjectDistance 0500 01000000 . 86020000
018A + MeteringMode " 0300 01000000 .. 01000000 "'
Error 21l
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o —

0196 LightSource 0892 0300 - -01000000 01000000
01A2 Flash 0992 0300 01000000 00000000
01AE FocalLength 0A92 0500 01000000 8E020000
01BA UserComments 8692 0700 2E000000 96020000
01C6 SubSecTime 9092 - 0200 04000000 30303000
0102 SubSecTimeOriginal 9192 0200 04000000 "000"00
01DE SubSecTimeDigitized 9292 ' 0200 04000000 “000"00
O1EA FlashPixVersion A000 0700 04000000 "0100"
01F6 ColorSpace AQ01 0300 01000000 01000000
0202 Pixel X Dimension A002 0400 01000000 6C020000
020E Pixel Y Dimension A003 0400 01000000 * DB010000
?::;t ~ Name ?::;t
021A- Next IFD Offset 00000000
a
c(’::;t Name (Hex o[:a"tAscu")
021E ExposureTime Value 010000003C000000
0226 FNumber Value 0400000001000000
022E DateTimeOriginal Value “1997.09:01 12:00:00"00-
0242 DateTimeDigitized Value " “1997:09:01 12:00:00"00
Value 0256 " CompressedBitsPerPixel Value 0200000001000000
':"g;;ts“:;‘ 025E ShutterSpeedValue Value 0600000001000000
Exif IFD 0266 ApertureValue Value 0400000001000000 -
026E BrightnessValue Value 0000000001000000
0276 ExposureBiasValue Value 0000000001000000
027E " MaxApertureRatioValue Value 0100000001000000
0286 SubjectDistance Value OFO000000A000000 .
028E - Focaltength Value 3200000001000000
~ 0296 UserComment Value (46 Bytes) 4A49530000000000.:.
?::)(e)t Name Entr{Hh:;;nber
02C4 Number Of Entries QOF00
Offset Name Tag ID Type Count ValueOffset
(Hex) (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 Photometricinterpretation 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 .20100000
0332 XResolution 1A01 0500 01000000 84030000
033E . YResolution 1801 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
Hen. Name e -
. 037A° Next IFD Offset 00000000
Value ' . o 2
longer than (():::)t - Name {Hex o?a'l't:scu")
4by:: [t;f 1st
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037E

. . BitsPerSample Value . 080008000800 -
0384 XResolution Value 4800000001000000
038C YResolution Value 4800000001000000
) Offset Name Data
Thumbnail (Hex) (Hex or "ASCII")
Image Data
0394 Thumbnail Image Data Strip :

—141-

ADOBE - Exhibit 1008, page 150




. B.A-PCMAudioData- - ° T

Table 41 PCM Audio File Description Sample Contents

Audio Data
Format Type PCM Format
Channels monaural
Sampling Frequency 22.05 kHz
Bits per Sample 8 Bits/Sample
Total Samples 27768 Samples
Attribute Information )
Audio Title ExifPCMExampleZ
Audio Genre None
Recording Date 1997-07-13

Recording Engineer

Taro Yamada

Copyright Copyright Exif Corporation on 1897.
Exif-specific Information
Exif Version 0200 (Version 2.0)
Related Exif Image File DSC00001.JPGZ
Recording Start Time 10:15:30.1302
Recording Equipment Manufacturer DSC CorporationZ
Recording Equipment Model DSC1000Z
Manufacturer Note None
User Comment None
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Table 42 PCM Audio File Description Example. -

.
FIEEES
[ |

(()::)St ‘Ngme c-°’?‘"‘°!“ . (Hex 3’a'37\scii")
RIFF<ck 0000 ckiD. - RIFF .. - - 52494646
0004 ckSize i “' 76600000
0008 formType WAVE 57415645
fmtck 000C ckiD fmt_ 66607420
0010 ckSize | 10000000
0014 wFormatTag PCM Format ' 0100
0016 . | . .nchannels - ~ .monaural 0100
0018 | nSamplesPerSec 22.05 kHz - 22560_000
001C | nAvg BytesPeJrSe'c ’ 22050 bytes/sec 22560000
0020 nBlockAlign 1 byte/block 0100
0022 wBitsPerSample ’ 8 bits/sample 0800
INFO-LIST 0024 “ckiD ‘LIST 4C495354
0028 cksize.: * C. . 6E000000
. 002C listType . "INFO" . 494E464F
INAM-ck 0030 ckiD INAM 494E414D
0034 ckSize - : 0F000000
0038 ckData (audio title) " "ExifPCMExample"0000
ICRD<ck | 0048 ckiD” ICRD 49435244
004C ckSize © 0BO0DOOO
0050 * ckData (July 13, 1997) “41997-07-13"0000
IART-ck | 005C " rckiD IART. . 49415254
0060 ckSize 0C000000
- | ooe4 ckData (creator) "Taro Yamada"00
ICOP<ck | 0070 ckiD ICOP 49434F50
0074 ckSize : 21000000
0078 ckData (copyright) ’ "Copyrlgh: gng;f%g?: ration on
exif-LIST 009A ckiD LIST 4C495354
009E . ckSize 64000000
00A2 listType exif 65786966
everck 00A6 ckiD ever 65766572
00AA ckSize 4000000
00AE ckData Ver. 2.0 200
erel-ck 00B2 ckiD erel 6572656C
0086 ckSize 0D000000
O00BA ckData (relation to Exif image file) “DSC00001.JPG"0000
etim<ck | 00C8 cklD etim 6574696D
oocce ckSize ‘ 0D000000
00DO ckData (10:15:30.130) "10:15:30.130"0000
ecor-ck | OODE ckiD ecor 65636F 72
00E2 ckSize 10000000
00E6 ckSize (equipment manufacturer) “DSC Corporation“00
emdick | O0F6 ckiD emdi 656D646C
00FA ckSize 8000000
00FE ckData (equipment model) "DSC1000"00
data-ck 0106 ckiD data 64617461
010A ckSize 706C0000
010E ckData PCM Audio Data 00000000000....... TR
(Total samples = 27768)
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B.2 p-Law Audio Data

Table 43 p-Law Audio File Description Sample Contents

Audio Data .
Format Type " u-LAW PCM
Channels monaural .
Sampling Frequency 8.000 kHz
Bits per Sample 8 bits
Total Samples 111912

Attribute Information

n-LAW PCM ExampleZ

Audio Title
Audio Genre GreetingZ
Recording Date 1997-07-17
Recording Engineer Interactive Multimedia AssociationZ
. Copyright Copyright ABCZ
Exif-specific Information
Exif Version 0200 (Version 2.0)
Related Exif Image File DSC00001.JPGZ
, Recording Start Time * 10:20:30.130Z
Recording Equipment Manufacturer ABCD Corborationz
Recording Equipment Model ‘ Camera XYZZ
Manufacturer Note 0000000000000000

User Comment

User Comment (ASCII)
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Table 44 p-Law Audio File Description Sample

' C()::xe)t Namg Cp mment (Hex cg'a’sf\scii")
RIFFck 0000 T ckiD RIFF 52494646
0004 ckSize AAB60100
0008 formType WAVE 57415645
fmt-ck . 0ooc ckiD fmt_ 66607420
0010 ckSize ' 12000000
0014 wFormatTag p-Law Format 0700
0016 nchannels . monaural 0100
0018 nSamplesPerSec 8.00 kHz 401F0000
001C nAvgBytesPerSec 8.00Kbytes/sec 401FQ000
0020 nBlockAlign 1 byte/block 0100
0022 wBitsPerSample 8 bits/sample 0800
0024 chSize 0 " 0000
fact-ck 0026 cklD fact 66616374
002A ckSize 04000000
002E dwSampleLength 28850100
INFO-LIST 0032 ckiD LIST 4C495354
0036 ckSize AC000000
003A listType INFO 494E464F
INAM<ck | 003E ckiD INAM 494E414D
0042 ckSize 12000000
0046 ckData (audio title) * "uLAW PCM Example"00
IGNR-ck { 0058 ckiD IGNR 49474E52
005C ckSize 03000000
0060 ckData (recording genre) “Greeting"Z
ICRD<ck | 006A ckiD ICRD 49435244
006E ckSize : 0B00000D
0072 ckData (July 17, 1997) "1997-07-17"00
ICMT<k | OO7E ckiD ICMT 49434054
0082 ckSize 18000000
0086 ckData (This File p-LAW Sample) "This File uLAW Sample"000000
IARTck | OQ9E ckiD IART 49415254
00A2 ckSize 23000000
00A6 ckData (creator) "“Interactive Mullimedia Association"00
ICOP<ck | O0CA ckiD ICOP 49434F50
00CE ckSize 10000000
00D2 ckData (creator) "ABCD Corporation"00
exif-LIST 00E2 ckiD LIST 4C495354
00E6 ckSize 94000000
ODEA listType exif 65786966
ever-ck O00EE ckiD ever 4C495354
00F2 ckSize 94000000
00F6 ckData Ver. 2.0 65786966
erel-ck OOFA ckiD erel 4C495354
1 ooFE ckSize 94000000
0102 - ckData (relation to Exif image file) "DSC00001.JPG"00
etim-ck 0110 ckiD etim 40495354
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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012E ckSize: (equipmeﬁt manufacturer)- "ABCD Corporation"00
.emdick 0140 . ckiD emd| - 656D646C
0144 ckSize 0A000000
0148 . ckData (equipment model)- . ."Camera XY"0000. . . .
emntck | 0152 ckiD emnt 656D6E74 b
0156 ckSize 08000000
015A ckData . . (manufacturer note) 0000000000000000
eucm-ck | 0162 ckiD eucm 6575636D
0166 - ckSize 14000000
016A ckData (user comment) 41534349490000005573657220436F6D -
data-ck 0t7E ckiD data 64617461
] 0182 ckSize 28850100
0186 ckData p-Law Audio Data F2FEQ0007FFFO000ES..............
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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

IMA-ADPCM ExampleZ

Audio Title
Audio Genre None
Recording Date 1997-08-112
Comment None .
Recording Engineer Hanako YamadaZ
. Copyright Copyright XYZ on 1997.2
Exif-specific Information .
Exif Version 0200 (Version 2.0)
Related Exif Image File DSC00001.JPGZ
Recording Start Time 15:14:13.1352

Recording Equipment Manufacturer

Recording Equipment Model
Manufacturer Note
User Comment

DSC International CorporationZ
DSC Camera-2Z
None
‘None
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Table 46 IMA-ADPCM Audio File Description Example: .

Offset

(Hex) - Name | . . Comment (Hex 33'?:scii")'
RIFF-ck 0000 ckiD - -RIFF 52494646
0004 ckSize 248D0000
0008 formType WAVE 57415645
fmtck . 000C ckiD "fmt_" 666D7420
0010 . ckSize IMA-ADPCM Format 14000000
0014 wFormatTag . 1100
0016 nchannels stereo 0200
0018 | .nSamplesPerSec 8.0kHz 401F0000
001C | nAvgBytesPerSec 8110 bytes/sec AE1F0000
0020 nB]oc’kAlign ' 512 byfes/block 0002
0022 w'BitsterSampIe 4 bits/sample 0400 |
0024 cbSize* Additional bytes = 2 0200
" 0026 |wSamplesPerBlock 505 bytes/block F901 '
fact-ck 0028 ckiD fact 66616374
002C. | - ckSize. : . 04000000
" 0030 ] .deampIeLength 35350 samples * 168A0000
INFO-LIST | 0034 " ckiD LisT 4C495354
0038 cksize - : 68000000
- 003C listType " INFO 494E464F
INAM<ck-| 0040 ckiD INAM ' 494E414D
0044 - ckSizé , =" -7 12000000
; 0048 ckData "’ (audio title) " "IMA-ADPCM Example"00
IGNR-ck | 0058 .| -- ckiD °~ - . IGNR - ew .- . 49474E52
005C ckSize 09000000
0060 ckData (recording genre) “Greeting"'Z
ICRD<ck | 005A ckiD ICRD 49435244
00SE ckSize 0B00000O
0062 ckData - (August 11, 1997) "1997-08-11"0000
IARTck | 006E ckiD IART 49415254
0072 ckSize 0E000000
0076 ckData (creator) "Hanako Yamada"00
ICOP<ck | 0084 ckiD ICOP 49434F50
0088 ckSize 17000000
008C ckData (copyright) "Copyright XYZ on 1997."0000
exif-LIST 00E2 ckiD LIST 4C495354
' 00E6 ckSize 94000000
00EA listType exif 65786966
everck C0A4. ckiD LIST 4C495354
00A8 ckSize 78000000
00AC listType exif 65786966
erel-ck 00BC ckiD erel 6572656C
00CO ckSize 00000000
00C4 ckData (relation to Exif image file) "DSC00001.JPG"0000
etimck [ 00D2 ckiD etim 65746960
00D6 ckSize 0D000000
00DA ckData (15:14:13.135) "15:14:13.135"0000
ecor-ck | OOE8 ckiD ecor 65636F72 .
00EC ckSize 1E000000
00F0 ckSize (equipment manufacturer) "DSC International Corporation“00
emdick | O10E ckiD emd| 656D646C
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0112 ckSize 00000000
0116 ckData (equipment model) "DSC Camera-2"0000
data-ck '
0124 _ ckiD data 64617461
0128 ckSize " 00EC0000
012C “ckData | b s
(Total bytes = 35840)
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A ix C APE

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
to other units is eésentiélly as follows. - .

¢ ApertureValue (Av) = 2 log , (F number)

¢ ShutterSpeedValue (Tv) = - log , (exposure time)

« BrightnessValue (Bv) = log, ( B/NK)) Note that: B:cd/cm?, N,K: constant

Film sensitivity (not used in this standard) is expressed as follows.

Film sensitivity (Sv) = log, (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 F-Number Shut\tl:l?zged ExposureTime BrightnessValue foot lambert
(APEX) (APEX) (second) (APEX)

0 1 5 30 -2 1/4
1 14 -4 15 -1 12
2 2 3 8 0 1
3 28 2 4 1 2
4 4 -1 2 2 4
5 56 0 3 8
6 8 1 12 4 15
7 1 2 1/4 5 30
8 16 3 1/8
9 22 4 115
10 32 5 1730

6 1/60

7 11125

8 1/250

9 1/500

10 1/1000

1 1/2000
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."The purpose of this chapter is not to restrict Exif implementations,.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 dn'ectory noted in D.1 above, treating those w1th the
. extension "JPG" as Exif compressed files, those with the extensmn "TIF" as 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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separate from the self-recorded Exif directory (e.g., IMFIDX10), then a self-recorded Exif djiéctory “
(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
L DSC00002.JPG
— DSC00005.TIF
— SND00007 WAV

L Sub Directory:: IMXYZ

— ABC.JPG
— DEF01.JPG
— QSTTXTIF

Fig. 50 Directory Structure and File Recording Example -

Readers

The reader recognizes an Exif dlrectory "IMxxxxxx" in the root directory (a subdlrectory with "IM" as_
the first two letters of its name) and files in it that meet the naming conventlons 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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; ix E_Color S Suideli

These guidelines are glven w1th reference to sRGB""" ITU R BT 709""’“ and ITU R BT. 601’“" For
details see the documents themselves

re . . . '

E.1 sRGB

The sRGB standard gives strict color space defmltlons based on standard momtor characterlstlcs and
viewing conditions (details are under dehberatlon 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 Reprbduction (Brightnéss 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%*%.0.099

G' = 1.099G%5.0.099
B' = 1.0998%%.0.009

(2) When R, G, B less than 0.018

R'=4.5R
G'=45G
B'=458

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-RBT601.

Y = 0.299R +0.587G+0.114B
Cb = (-0.209R-0.587G + 0.886B) * 0.564 + offset
~ Cr = (0.701R-0587G-0.114B) *0.713+ offset
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Appendix F_Notes on Conversion to FlashPix |

~

4

The data recordmg method in this standard makes it p0551ble to convert from Ex1f to FlashPxx format
with no loss of image quahty, and retammg all attribute mformatlon Afile that i is thus des1gned from
the start for convers1on to FlashPlx is called a FlashPlx Ready (FPXR) ﬁle

There are three main FlashPlx-Ready functlons:

» All Exif tag information is mapped to the FlashPix Image Info Property Set,
e 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) ' S - FlashPix

- Exif Tag
_Information
to
Image info
Property
Set

- -

FPXR
Application .
Segment
to
FPX .
Data
Stream

: :

DQT

DHT :
__ DRI - ‘
SOF
S0S

JPEG
Table

JPEG

JPEG -1 Tiled JPEG

Compressed - " Image
Data ’ (Loss-less
(include Restart Markery | Conversion)

EOI

Fig. 51 Conversion from Exif to FlashPix
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F.1

Converting Image Data -

FlashPix compressed image data cons1sts of JPEG compressed 64 x 64-pixel tiles. Converting JPEG
images without restart markers to FlashPlx nnages 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 ﬁsing restart markers.

FPXR(JPEG)

psoe®s®
XEER YRR
H2HSH2H
XX ER XN

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

® Y,Cb,Cr pixel .
& Ypixel
(a) MCU (4.2:2)

0,0 | (0,1) (02) | (0,3) ] (04)

(xy)

(1,0) (| 12 (1,3) 1 (1.9

(2,0)'. 21 | 22) | (23) | (24)

30y | (31) | (32) | (3.3) | (3.4)

(40) | (41) | (42) [ (43) (4.4).

50 | &1 | (52) | (53) (5,4) '

®0) | 61 | 82) | (683) | 64)"

0. @ | @2 | @3 | 7.9

_(8.0). 81) | 82) | (83) | 84

"B 1 Tile block (64x64)
o (b) Tile block

P Restart Marker

Y DCT Block (8x8)
» CrCbDCT Block (8x8) -

MCU
(4:2:2)

\_/-—-P‘ Restart Marker

—
(00)+(o1)+(02)+(o 3)$(04)$(05)+(06>+<O7)—L(08)+

FlashPix

(0,0) +(o1)+(oz)+(03)-r(1 0)+(1 1)+ 12) + 13)—?(20)—}

- () Recordlng order

Fig. 52 Conversion to FlashPix Using Restart Markers
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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. Lo Ty I : - - A o

In order for restart markefs fo be inserted at 64-pixel intervals, the imége data width must be an
exact multiple of 64. Therefore the valid image width is recorded as tag information
(PixelXDimension), 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 cc;nverting to

FlashPix it is necessary to pad the bottom edge of the image.

< . SOF X _ >
4 0 n P
Padding Data .
o JPEG Data
SOF Y. '
PixelYDimension .
(APP1) .
64x64 Block
(FPX tile)

Fig. 53 Image Size Restrictions

~157- |
ADOBE - Exhibit 1008, page 166



F.2 AConverting 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 Dec | Hex Property Set Group Name
ImageWidth 256 | 100 - - . -
ImageLength 257 | 101 N . -
BitsPerSample 258 | 102 - - -,
Compression 259 | 103 -- ' - N
Photometricinterpretation 262 | 106 - - -
ImageDescription 270 | 10E Image Info Content Description Caption text
Make 271 | 10F Image Info Camera Information Camera manufacturer name
Moadel 272 | 110 Image Info - Camera Information Camera model name
StripOffsets 273 | 111 |, -, T -
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 | 1C - - ‘ -
ResolutionUnit 236 | 128 | Image Contents Primary description Display height/width units
TransferFunction 301 (12D e .- -
Software 305 - 131 Image Info File source Software Name
DateTime 306 | 132 ignare - ignore Ignore
Artist 306 | 138 image Info Intellectual Property Authorship
WhitePoint 318 | 13E - . - -
PrimaryChromaticities 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 - - -
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Table 49 Conversion between Exif Tags and FlashPix Property Set (2) (Exif Private Tags)

Exif FPX
: Tag Code
Field Name Dec | Hex Property Set Group Name
ExposureTime 33434 | 829A Image info Per Picture Camera Setting - Exposure time
FNumber 33437 |829D0 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 Digitat 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 Ighore -
CompressedBitsPerPixel | 371229102 Ignore Ignore -Ignore
ShutterSpeedValue 37377 19201 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 " 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
A . Image Info Per Picture Camera Setting Flash return
FocalLength 37386 | 920A Image Info " Per Picture Camera Setting Focal length
MakerNote 37500 |927C - - Lo S-
UserComment 37510 | 9286 Image Info Content description Content description note
SubSecTime 37520 | 9290 Ignore Ignore Ignore "~
SubSecTimeOriginal 37521 [ 9291 image Info Content Description Cate of the original image
i ’ Image Info Per Picture Camera Setting Capture date
SubSec'ﬁmeDigitized 37522 | 9292 Summary Info - Create date/time
FlashPixVersion 40960 | AC0O - - -
ColorSpace 40961 |AC01| Image Contents resolution description Subimage color
PixelXDimension 40962 |A002| Image Contents Primary description Highest resolution width
PixelYDimension 40963 |A003| Image Contents Primary description Highest resolution length
RelatedSoundFile 40964 | ACO4 - - -
FlashEnergy 41483 |A20B Image info Per Picture Camera Setting Ftash 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 50 Conversion between Exif Tags and FlashPix Property Set.(3) (GPS Info Tags)

Exif FPX .
. Tag Code
Field Name Dec | Hex Property Set Group Name
GPSVersionID 0 |-0 | GPSinfoextension - 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 | S | GPSInfoextension - 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 1 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
GPSDestlLatitudeRef 19 13 | GPS Info extension - GPSDestlLatitudeRef
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




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
APP2-1

Full FlashPix Stream -~

Contents List

Number of Entry = 1

Offset = 0x00000000

FlashPix
roo

Source image E

¥005MyProperty Set|

Object

APP2-2 Default value
Stream data Ox00
Index = Ox00

4— Offset

umberof Bntry =1 | | ety | L 0x00000000
Datasize =0x8000 | = T | TR S :
Defaut value = 0x00 : Data size

Path P¥005MyProperty Set ! 1" oxs000

Fig. 54 Conversion to FlashPix E_xtensions Q)
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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 drea with data size of 10000.H, Default value OE)‘.His 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 o _ Full FlashPix Stream
APP2-1 .

Contents List ~ FlashPix Source image kg | ¥005MyProperty Set 4 Offset A
Number of Entry = 1 t j A 0x00000000
Data size = 0x10000 Stream data A
Default value = Ox00 ! -

Path"A005MyPropertySet” H H
APP2.2 , ) ' Defautt value _
0x00 . .
Stream data ) ’ Offset B ‘g::%ggg
Index = 0x00 0x00008000
Offset A= Ox00000000
Default value
Stream data ’ Y
Index = 0x00
Offset B= 0x00008000

Fig. 55 Conversion to FlashPix Extensions @)
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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 00.H is allocgted to the stream name "MyProperpySet"

under the storége name "¥005MyStorage" in the FlashPix file Structuréjd Storagefstructure, 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 Full FlashPix Stream
APP2-1 = .
Contents List FlashPix ¥005MyProperty Sef Offset B
———NumberofEntrv=2______l oot | e At | Lo OX0000B00D
Data size = OXFFFFFFFF
Default value = 0x00 ' ! ! Data size
Path MyStorage ' . ! - Ox8000

ClassiD= 42
Data size = 0x8000
Default value = Ox00
Path"/MyStorage#005MyPropertySet”

APP2-2

Stream data
Index = Ox00
Offset A= Ox00000000

Default value
0x00

Fig. 56 Conversion to FlashPix Extensions (3)
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ITU-R.BT. 601, Encoding Parameters of Digital Television for Studios.
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Merrbers Harumi Add Ashi Optical Co, Ltd. -
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Toshinori Urno Tatko Deriki
Hiroaki Matsubara TOSHIBA CORPORATION
Ohara Minoru TOSHIBA CORPORATION,
Twamoto lsam Tokyo Hectronltd
Toshisa. Kuroiwa Nikon Corporation
Syoep Ida- - IBM JapanLtd -
Shirch Neleihi .. + - IBMJganld -
Talaldjo Tatdiya NEC Corporation
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Nacki Yamamoto Hitahi L 1d L
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¢ Mikio Watanabe .7+ . FUI PHOTO FILMCO,LID.
Sugio Makishima FUIl PHOTO FILMCO,LID.
Shigeo Sakaue Matsushita Blectric Industrial Co.LTD,
Hicki Fukucka RICOH COMPANY, LD,
Yoshiro Tomisaki Japen Electronic Inustry Development Association
Hiroshi Suziki Yapen Blectronic Industry Development Association
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‘\-F’Ig'.'4‘ FLEyOWBRR T £ e

—10-
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BT — 45 OEKRIEE

251 XEBRT — 5 OEREE

AHRBTII, BT —FOERG L TROL > REFEOER 7 +—~ v T 3,

e RGB EHTF—% : Baseline TIFF Rev.6.0 RGB Full Color Images ¥
e YCDCr JERE{ET—% : TIFF Rev.6.0 Extensions YCbCr Images

o JPEG E¥ET—% : JPEG Baseline ADCT "

EfET =5 OBEIE. DSC TV r— a v TREE ENDTRIEREZ APP1 ~f#k$ 5, APP1
o7 —& 0RE T TIFF o T3, Zhid, M7 — 2 LERT —F THRERORE 5@
Bz Eick 7r—vy FOBRILERIINDZ L, itzgf;r*ﬁ%fwf«— k& BT
L EBEWD YT OIRMERIAT A emargu\rbéo

2.5.2.RGB aFr"rﬁv- 9@%2&*%12

RGB #E#7 —#1X. Baseline TIFF Rev.6.0 RGB Full Color Images ) ZHESL L'C‘Eiﬁ‘éo

f+ B L. TIFF Rev.6.0 mﬁw bhic¥ 7 TR+ 5, Exif BEORBIE®IT. ARBAL LT
TmFv%%ént7§4&—}57&mwf%ﬁ#50:0754&—b57m\:n5ﬁﬁﬁﬁ@%
i D (Ele IFD) &*E?-o

7 7 A VIZLA T O/ & ?6 (F1g 5 8. TIFF fﬁ%és ﬂ% % IFD @ Value DIBEABIZOVWTIHL
HELRWY, _

e File Header

e OthIFD
o Oth IFD O Value
e 1stIFD
o 1stIFD @ Value
"o "-4st (thuribnail) - Image Data

e 0Oth (primary) Image Data

-1-
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TIFF Header = oo oo F o o D
l: Oth IFD for ImageWidth :
Primary Image
Data ................
StripOffsets : !
Exif IFD Pointer
'GPS IFD Pointer
Next IFD Pointer
....Value of OthIFD ... = SRR
Exif IFD Exif Version &
(Exif Private -
Tag) DateTimeDigitized
.... Value of Exif {FD ....
GPS IFD GPS Version <——
(GPS Info Tag)
.... Value of GPS IFD ...
L 3!  1stIFDfor ImageWidth
Thumbnail Data )
_StripOffsets
.... Value of 1stIFD ...
 Thumbnail Data - <—
Primary Image Strip1 €
Data Strip 2 St T
Strip L

Fig.5 BT —% 7 7 1 VOEKXIBE

File Header %, TIFF BR#BICEHZRIN TS 8byte TH Y. Offset of IFD iZ- Oth IFD DT Fu
A%ELTVS (Table 1 ), |

[T T toL »

Oth IFD @ Offset of Next IFD i¥. 1st IFD (¥ AXAVER) OEFEEMEIET, 1st IFD 2R LA
WiESE. 0th IFD @ Offset of Next IFD i3 00000000.H T4 5,

~12—-
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IFD OFE#H S EIX. 26 2E2BRBOT L,

Table 1 TIFF D~ v 4

Name Size (Byte) ' Value .
' RBHTHYI O CPU IZADET, "II" (4949.H) (U ML
Byte Order 2 IVF4T7URR) QMM (ADADH) (Ky Ty F 4|
‘ _ 7URER) 58 <,
42 2 | 002AH (E%E) :
Offset of Sa Oth IFD ADFA 71 v by TIFF ANy FOBEHIZ Oth IFD H5
IFD S <15A12(% 00000008 H & BHT 2,

2.5.3.YCbCr JEEMET — 4 OEALEE

YCbCr 3EE#7 —#1%. [TIFF Rev.6.0 Extensions YCbCr Images V| iz ##8 L T2&+ 5, YCbCr 3
EMET — % Til. RGB #EHT — 2 O BEROMICKOBEBERRT L2 7 BRE éi’b’clf\éo

e RGB-YCOCrD&EZHT kY H Xk (YCbCrCoefficients)
. BEOYTHL TGS (YCbCrSubSampling)
. BELEEYLTILO— —¥ /T —BiER (YCbCrPosmonlng)

%O&DHEFﬂﬁUD"BﬁﬁﬁEkOV\’CM RGB #Eﬁ“T P kl‘]ﬁ’(’&)é (2.5. 2%%?‘5)0
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2.5.4. JPEG KT — ¥ DEFEE

EfF—% 7 7 4 Mid. [ISOMEC 10918-1 %) (2 &N 5 JPEG Baseline DCT 74— v h izt
LTRRL, SRIT 7Y r—ay - w—hEs AV k (APP) %#AT 3, APPL 1277 4 L0
¥ 0 &R SOl v— W OEBCEHTBZL LTS (Fig 6 3H), APP2 LTI U CHsIE®SE
LTk L., STERAIEIX APP1 OE%ND & T3, Exif $#6 T3 APP1. APP2 LIS® APPn = —17,
COM = — 7 i3EMA LARVA, Exif Y —# —13 Exif IL TCREEO~— W IIHARITT Z & 2HRT 2,

SOl ER7-925-+ / APP1 Marker
APP1 | 77U -3 : APP1 Length
R-HETAD R —
. #ela—- K
(Exif (/RI%4RA) | Exit #5313 — K
: TIFF Header
(APP2) (77usr—-v3a>. ——
Oth IFD
X-hEFTAL2)
(FlashPix #i3& 7 — % F) ’
‘ I Oth IFD Value
, 1stIFD
bQT BRET=TN T S T
DHT NIIZT=TN | vl AstiFDValue, . | -
I B : o \ s - N » L. N
OR) | (W22 r‘f':’fr XA 2 SIS VL 1stIFD BT Y [
SOF TL—LAy¥y
. SOS Bl Z:*'-v“//‘\ ‘y’):_, - Coas - sen
E®RT—%
EO! ERT-98T

Fig.6 BT —% 7 7 1 LOEKIEE

APP1 OWESIL. APP1 =—#. Exif OH3la— K. BLUOHBESEAGY BB, Thb2T
281 APP1 DK% XX, JPEG OFEIZ LY 64kByte XX T2 LRV,

fTBEHRIX File Header 2 &% TIFF 0% L v, XKD IFD (0th IFD, 1st IFD) #i&%T
&%, OthIFD IZi. ESNTWVWAER (FEB) BT ABRME 2T 5, 1st IFD Zix, YA
FANEBETEHETHIENTES, FMIZ, 272 E2BEDZ L,

APP2 OWERIL, APP2 v—7#, FPXR (FlashPix Ready) ®#5)=— F, ¥ XU FlashPix AyLiET —
FREFEDI DDA T Y c YR MNELFRA M) —& - F—E2 LR END, 64kByte 22 57—
Z BT DBIT, APP2 I3 EE % E st U CREsk T B, ML 273 EERBRBOZ L,
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255 LRAINT—45 DEKIEE

FEAXANT =S bEBRLA L 2 DOBRFER 7+ —~ » FT 1st [FD ICRHT 5,

Y BRANOERY A KITHIRIT R, ARAMTRE LB THROE, ~— Ky = T EOHEA
ROBEIL, TEENFYRRT BT L AHETE,

FARANT —F 1, TEROF —FHEL LT LEFA— 07— SWELRELERAR, 2B, FEH
#2 RGB #EHET—42H L <X YCbCr "?'FI:T:?‘TT -2 DS, Y LARA T JPEG J—"WT’ s cx
2. (Table2 ),

- Table 2 EER &Y LKA L ORI

TER -
. _ EESE E5 U
¥ERK [ . O ] C ‘
YLRAN BR T x o
G O : ARUETRFThe
: >f Do RHAE

~
- L s - . . e

HEBHEROY LR A V% BT DB (Baseline TIFF- Rev:6.0'RGB Full Color Images] %721
I'TIFF.Rev.6.0 Extensions YCbCr Images) (2%~ T 1st IFD 25263 5, ’

[EFEEROY LR A NERET SBEIL, Exif BEOREFELR B,

Compression # 7 iZ"6"# & v M L. 1st IFD $ ® ¥ Z (JPEGInterchangeFormat .
JPEGInterchangeFormatLength) (2 & - THIE & 1 X&48ET 5, EE SNAEIC JPEG Baseline
DCT 7+ ——<y MIBHT S JPEG R MU —A4h (SOl A5 EOI £ T) OFXTESHT S, JPEG R b
Y—ARIZAPPnv—H, COM~—R0, Y RF—h=—HiIiEs& kL2 (Fig. 1838), k. TIFF ©
BEREIETZIBLR JPEG =—0 + /A M LTCHBREHIN TV BFERIZOVTIE, ZEEH
% &17 578 1st IFD ITITGE8, L 72V,
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EXtE®Z 740 ¢ APP1 Y%

SOl -« . , . APP1 Marker
APP1 Length o K
; ERY LML
: . _ Exif _ -
bar . . TIFF Header » » SOl _
DHT ' Oth IFD ) oar
DHT
SOF
Exif IFD L SOF
SOS .
SOS
Compressed Data o © 1stIFD
- ~ JPEGInterchangeFormat Compressed Data
|; JPEGInterchangeFormatLength -
JPEG Thumbnail
EOI EOl

Fig. 7 EY L XA M &EHD Exif 77 1 L O
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26 ﬁﬁﬁ?‘%@’?

fo .t}

26.1.1FEIRHROER ;o

RGB 7—#13 Baseline TIFF Rev.6.0 RGB Full Color ImagesiZ. YCbCr ¥—%i% TIFF Rev:6.0
Extensions YCbCr Images IZENEFNHEHL T3, L7zi-> T, TIFF &> TW A4S ORH
i1 TIFF BT TR B2V, TRE OEECBWTLAL SNARBERICMNZ T, 55
TIEDSC R EDVRT LATHRIHTE B TIFF 07y ax# 7L DSC BEONBEHRLTHKT R
HOBES V., MBERELLET H72DD GPS & 7% BMNT 5, £, VLRAIVOERHREIZOVWT
13, TIFF BIZIXE O Exif FEDOREEXED D, B

Efi7— 8 ¥ R&T 5HAIL. uroﬁr%rﬁr 5 LRI D,
. TE&T-5EEGRRTIHA. ﬁxw &U%@?hbz(f4/9)%TT97u
e ‘ | | | |
. vAz4»¥¥¢&Eﬁﬁﬁ?5%e\@éoyd&muTTFLza#41éﬁitéo
«  JPEGBaseline [ZEH SN TLBWBEERT 35 /FEBHLEL (TER. ¥ A% A LEE)
o FEDYVERVT. EHIESET 3 ERETNTE S, |

2.6.2. IFD Dt&:&

A TAVN S IFD i3 TIFF Revision6.0 IZHEWY, 2754 FDA Yk (74 —/VED$K) . 1231 hE
MDD T 4=V R RUFI LT 434 M)@z(DIFD ~DFT7EY bﬂ%ﬁ}z?éo '

1284 FDELDT 4 —N Rz MY I (5(@40@%%'(%52?‘60
0-1 N4+  HY (Tag) . R , 4
23 154 & 47 (Type) coe BN R I STt B
4-7 XA b+ Hho> k (Count)
8-11/54 b EADA 7t b (Value Offset)

UTZENTNOERORAZBEHIZITH, FMOVWTIL, TIFF Revision 6.0 ¥ BB &,

_17_
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% 7 (Tag)

T4V REBRIT A, £ 2032 FOBEOEZFERR LN TV S, Exif @ 0th IFD, 1st IFD
DNEIESIL TXCTIFF 08 /BEF L EBTH B,

%A 7 (Type)
Exif TAHWAZ A FIZLUTO®&Y TH3,
1=BYTE 8 Ky MFSE LEY,
2=AsCll —D20D7Ewy bASCII— F&EMDEB Ey b/NA by RIRD/SA MINULL THIGT
%, ASCIIDH D> MENULL b RDEET S,
3= SHOT 1By h (2/54 ) FERUEH,
4= LONG R2Ey k(4NN FERULEYS,

5=RATIONAL . LONG2fl, B#¥)( LONG [#5F. 2HE® LONG @584 FT,
7=UNDEFINED 74—/ KOBHEIZLD . YALMBEESTERNBEY F/iq b
9=SLONG  32Ew b (4/54 I) BEMTBY (2ORMER) ,

10 = SRATIONAL ~ SLONG2 fB, B#)® SLONG [#$F. 2 {BE D SLONG x3BEHT,

#15~ b (Count) B |
EOES 77> NIt MEOBH TV OT %r)‘smgvmma %% SHORT (16 £ })
@{EU(‘:O@%A i 2/\/( ]\"’C’%éi])ﬁv/]\ j: " —Gbéo

E~DF 7%y b (Value Offset)

TIFF ~v ¥ D% LEREOTREMB~DOA 7y M EEHT D, L, ER 451 MTWHEBE
BN, EE DL OERET S, EHB 4 A FEVAENL XL, 4 N PO Y TIZEET, D% -
S RF TRy FOMSVEED SER WD S, i T Py PT AT YR THA 75 SHORT.
fE» 1 DHFEITIE. 00010000.H %%Eﬁﬂ‘éo

BB, 74—V Fx ML 57%%03/]\‘c‘ib‘%@ﬁ)%ﬂlﬁ%kiﬁ/\f‘ﬂ?&b&ﬁh AL AT 274
DOfE (Value) DREHIER, BEMEIZOWTIRBITHE L2V, TN

'_18_
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2.6.3.Exif @B ® IFD

A. Exif IFD

Exif IFD i%. Exif ﬁ@fﬂ'ﬁ'fﬁ?&%?ﬂﬁ?‘étb@ﬂ TOEEVTHY, Exif 794 _X— ¥ 7D
TRENBTIFF ~y M bDF 7€y b (Value Offset) THRA v F &R 5,

Exif IFD ~ORA 4 Exif IFD Pointer

Tag = 34665 (8769.H)
Type = LONG

Count =1

Default =% L

Exif IFD ORI, TIFF TEH LN S IFD BEL K TH D, 2L, EH O TIFF O & 5 BT —
FERELERVOPRERTH D,

B. GPS IFD

GPS IFD iX.. GPS F%ﬂ’&?éﬁ@“étb@&ﬁ@%i@f%@ GPS 774«—r¢y@{ﬁrrsn5.
TIFF«/mxgpwm k (ValueOffset) Tﬁ‘/f/}\éh'éo . '

GPSIFD 1\0)‘1"/( /5’ GPSInbeI'DPomter .

. Tag = 34853 -(8825.H)

. Type . =LONG
Count =1 . .. PR — A,f,:; _‘
Default =z, A v '

GPS Info IFD 0)?\]*13%1‘5 i Ex1f IFD & ﬂ’lﬁ I ERT— E’ﬁt iil/‘ -

—19-
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2.6.4.TIFF Rev.6.0 OftE155R o TR

Exif THWH % [Baseline TIFF Rev.6.0 RGB Full Color Images| 3& U TIFF Rev.6.0 Extensions
YCbCr Images) I m\rzﬁk énéh‘ﬁ 58 e DSC ﬂﬂ@*/l?‘ix'(ﬂfﬁf’% % TIFF 0>7r7’y av
57— X Table 3 DEB U ‘C’?PJZ) ;i’LbeJV‘]@hOb\’CHTLuRﬂ}H‘é

Table 3 Exif ¢H L\% TIFF Rev.6.0 OfIEHER—%

A 5 Y &5 Field Name kil 547 . Aok
Dec Hex .. [
ABERT—YOBRIZMET 25 Y . .
EfR DO ImageWidth 256 100 SHORT or LONG 1
ERDOEE Imagelength 257 101 | SHORT or LONG 1
EROY Y hD;RZX  BitsPerSample 258 102 SHORT 3
ESEDIEE Compression 259 103 SHORT T
E#4IBRX Photometricinterpretation 262 106 SHORT 1
E{R /5 Orientation , 274 | 112 SHORT 1.
3VR—%k> M SamplesPerPixel 277 115 SHORT 1
E®RT—2OAY PlanarConfiguration 284 1c SHORT 1
"YCC OE#EIBAL (C ORISIEE  YCbCrSubSampling 5§30 212 SHORT 2
YCC DERIBAEL (Y &£ COME  YCbCrPositioning 531 213 SHORT 1
EROIEOMRRE XResolution 282 - 1A RATIONAL 1..
EROBEOMBE  YResolution 283 118 RATIONAL 1
EROBLAIORREOR{I ResolutionUnit . - "296 128 SHORT 1
B. EIROKFUBICBT RS
BERT—7DOY—~> 3> StipOfisets . 273 111 SHORT or LONG ’ s
AbYwThdS 4 8 RowsPerStrip 278 116 | SHORT or LONG 1
Ar)wTOT—-5R StipByteCounts 279 117 | SHORT or LONG |, *S
JPEG D SOl DA77t v b JPEGInterchangeFormat 513 '| 201 " LONG 1
JPEG T—%D/\1 MY JPEGIinterchangeFormatLength 514 202 . LONG . 1
C. BT -5 ORIcET 25 ' N
FEMIEH — 74844  TransferFunction 301 12D SHORT | - 3*256 , .
SROBROBELEIRE WhitePoint 318 13E RATIONAL 2
FaOGREEIRME PrimaryChromaticities 319 13F RATIONAL T8
BERT M I RFEE  YCbCrCoefficients 529 21 RATIONAL 3
SHRAGHABL SMAEBAM  ReferenceBlackWhite 532 | 214 RATIONAL " 6
D. zfthd v & '
774 LEEBQE DateTime ) 306 | 132 | - Ascli 200 0t
&R % 4 kL ImageDescription 270 10E ASCII Any
ERADMBOA —H -2 Make 2711 | 10F ASClI Any
ERAHDBIBROETINE Model 272 110 ASCII Any
{EAY7 bz 7% Software 305 131 ASCIl Any
E&4 Aist 315 138 ASCII Any
BREEEEENRER(EES Copyright 3432 | 8298 ASCII Any

*S AMER :  StripPerimage
EEXR : SamplePerimage X StripPerimage

StripsPerimage = floor ((ImageLength + RowPerStrip -1) / RowPerStrip)
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A BRTF—FOBRICBETES Y

BHR DR Image Width

B —~5 OFIOYK, BHITHOEROMK, JPEG ERF—4 TIX JPEG ~— 7 TRA SN 50 TE
BV n

Tag = 256 (100.H)
Type = SHORT or LONG
Count = 1

Default = #&L

B D& E ImageLength

BIR7 — 5 D70, JPEG EMET —4 TiX JPEG = —H TRA SN D D TEDR,

Tag = 257 (101.H)
Type = SHORT or LONG
Count = 1

Defaut = Z&L

ERO Yy hOWE BitsPerSample

1 aVR—R bSOy ML, ABE TIIEROE 2R —K 2 M 8bit 2D T 8 AEHNS,
SamplesPerPixel B?FE Eivy, JPEG JEHET — % Tl JPEG = — I TRAENBZ D TENZY,

Tag = 258 (102.H)
Type = SHORT
Count = 3

Default = 8

EfE ORI Compression

ZOERT — FIER SN RS S, EEAN JPEG EfF —F CHRERE D& LA, # A%
A IV JPEG BT —F DAL 6 22835,

Tag = 259 (103H)

Type = SHORT :

Count = 1

Default = &L
1 = FRER
6 = JPEGEH (YLRXAILDH)
Z0ftt = F¥
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B . PhotometricInterpretation

ER O, JPEG EfE7 — 5 TH JPEG v—# TRASNBOTEIRY,

Tag = 262 (106.H)
Type = SHORT
Count = 1
Default = %L
2 = RGB
6 = YCbCr
zZofs = W

Eifg 5w Orientation

ITENDOBRNPL R, EROKM,
Tag = 274 (112.H)
Type SHORT
Count 1

Default

1]
-

1 = 0EBOTHNETRELZOERDL (visualtop) . 0 BB DFIA AR (visual left-hand side)
Eh%,

- 0BBOANBTRAL ZOBRO L. 0 BHOFIHER (visual righthand side) & %3,

= 0BEEOFNETRELEOEQOT (visual bottom) . 0 EEDFIHNERER D,

- 0EBOANETRLL 20OEROT. 0 BEOFNENE D, '

0EEDOHFHETREL *OEROER, 0 ERONN LEARS,

= 0EHOFNBTREL 2OEROER. 0 BEOFN LERS,

= 0EBOFNETRAL ZOEROAR. 0 BHOFNT EfB,

= 0BEOFNETREL FOEROLH. 0BEOSINTERD, . . ..

zofh = F#

©® ~N O O b W, N
I

2y R—X v & SamplesPerPixel

| ERS O 03 E—R > hOK, AT RGBERE LI YCOCOr BREX&E LTV30T § 2
BN D, JPEG EMT —% Tl JPEG v — 0 TRA SN B DTEMR, ' X

Tag = 277 (115.H)
Type = SHORT
Count = 1

Default = 3

B 7 — % OX¥ 1} PlanarConfiguration

FERO AV R—FX v FBRIER, BIRKD EH L TREFESINTWEI 02T, JPEG Ef7 7 AV T
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X JPEG = — b TRAINBEHENLRY, Z0DT 4 —V RERWET TIFF 07 74V 5 1 (,ﬁllfa‘?k)
Z1ED,

Tag = 284 (11C.H)
Type = SHORT
Count = 1

1
2
Z 0t

AIER (chunky) 74— k
mlER (planar) IJ4—Twv h
F#

ERMH YCbCrSubSampling

BEY L IVCRT S, saet oY T IV REEET D, JPEG BT — % Tik JPEG
2 —HTCREINDZDTENRVY, ‘

Tag =530 (212H)

Type = SHORT

Count =2
2,1 = YCbCr4:2:2
(2 2] = YCbCr4:2.0
zof = I

HIEH¥E YCbCrPositioning

CEEY L IAVIRT B, 7 ue Y UV ORAMEBEHES 5. Z0 74—V FiX JPEG ERT— 4
¥ 7 1 2HER YObCr 7 — & SRR (CBIN B, TIFF OED BT 74V ME 1 (F1L) ThHENK,
YCbCrd:2:2 OHA. TV ZOEEREL BHCARKTIE 2 (—8) OBROF—F2RHTEILE
WRT B, TOT A=V ERZVEE, U—F—i3 TIFF OF7 7 4V M S, —%5. YCbCrd:2.0 D5
21X TIFF OF 74k (Fl) 2#RTD, ) —F—OENPRES L YCbCrPositioning 03@77‘(7)
EIZRSTERVWESIL. 207 4 —)V FOEIZEDL 59 TIFF DF 74Nk 1 TEETBZL LT 5,
b —H, PLLLEBETESTEREELL, R R

Tag = 531 (213.H)

Type = SHORT

Count = 1

Default = 1 |
1 =
2 = —B (cosited)
Zoth = I8
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XOX XOX X & X

XOX XOX B X & X

XOX XOX B X & X

XOX XOX ¥ X & X

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

a)Y.CbiCr=4:22

X X X X % X B X
O O .

X X X X X X X X

X X X X q X & X
O O

+ YCbCrPositioning =1 : YCbCrPosttioning = 2
(centered) (co-sited)

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

X Luminance Sample
QO Chrominance Sample

Fig. 8 YCbCrPositioning

BER DR ORRE XResolution

ImageWidth AR ® 1 ResolutionUnit 7% Y OEEL, EROBEERENRRAORHIIT 72[dpi] AEMN
60 ' . : . ' 4

Tag = 282 (11AH)
Type = ‘RATIONAL
Count. = 1

Default . = 72

ER O S ORRE YResolution

ImageLength 77171 1 ResolutionUnit &7 Y OERH, -XResolution & [ CEAEHN B,

Tag = 283 (11B.H)
Type = RATIONAL
Count - = 1

Default = 72

B OE & B X OB EEDBAT ResolutionUnit

XResolution & YResolution D¥ifif%, XResolution. YResolution & —Hiz AU 5, BEROMBRERTR
HADORFZIE 2 (1 F) BEIND,

Tag = 206 (128.H)

Type = SHORT

_24_.
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Count =1
Default = 2

2 = A2F

3 = BUFA-ML
T ooxofs = P
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B. HEOREEMNEIZEET ¥ 7
ARV o 7DRAL bA TRy b StripOffsets

FEAMN) Y TZH LT, TEDRAM) v TDNAAL bA 78y by RAMY v 7D5, MY 64KByte %
XRVE I IRE LTEL 2 & RART 5, JPEG BT — 4 CIIRERLDENZ, RowsPerStrip.
StripByteCounts LBBINE,

Tag = 273 (111.H)
Type = SHORT or LONG
Count = StripsPerimage...PlanarConfiguration = 1 QO 8#¥

= SamplesPerPixel X StripsPerlmage...PlanarConfiguration = 2 (O &§

Default L

1A RY) 7B DITO$ RowsPerStrip

1AMy Zhi) DF0K, EEREYAN) vy TEABILTELELD 1 A MY v 7%k OEROFT
¥ ThHB, JPEG EMT —F TIIRERLDENL,

Tag = 278 (116.H)
Type = SHORT or LONG
Count =1

Default = #&L

2} 9 704 MK StripByteCounts

FEANM) o FIZH LT, EDA M) v TFORNA M, JPEG T —F TRABREZDENZV,
Tag = 279 (117.H)
Type = SHORT or LONG
Count = StripsPerimage ' (PlanarConfiguration = 1 MBS)
SamplesPerPixel x StripsPerimage  (PlanarConfiguration = 2 &)
Default = %L

JPEG @ SOl ~D#A 7+ . b JPEGInterchangeFormat

JPEG EMH LXANT —F DKM b (SOI) ~D3f bA7k€y b, Y LRANAD JPEG D
BAITORBNG, TERO JPEG F— & ITITBV vy, ‘

Tag = 513 (201.H)
Type = LONG
Default = .#%&L

—26—
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JPEG 57— 4% O /3A % JPEGInterchangeFormatLength

JPEG EMY b XA NF—5 D4 N ERT B, TERD JPEG F—F IZIZAVRV, JPEG %4
XA ML, SOI A5 EOL £ T2 TO JPEG 2 b U — L% i L CE#k L4%I L2\, APPn, COM <—

AXERE LRV, EREF BRA N DAL NI, MBIC APP1 IZE8&T 3T _TOF—# &b T 64kByte
EPHZRNESICEG LT TR bR, ’

Tag = 513 (201.H)
Type = LONG
Default = UL
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C. A7 — 7 ORI 547

ﬁil‘%ﬁﬁ 74%& ﬂ'ansférﬁhnctlon

@@%?ﬁﬁﬁﬁt’&*r 711/if/it'6i€fﬁ Lt‘hd) 1%,%61 é.’“ﬁa”l Fﬁié’ 7’(&%!%-‘3’&&%"9“671&) K
5 7 BERT BRELR,

Tag = 301 (12D.H)
Type = SHORT
Count = 3*256
Defaulf = &L

BRBGAROREEE WhitePoint

BEROFXTA MRA DI o=, BHEIL, BEHERS JCRAZEREZRET DD, X7 S2ERT
LREITR,

Tag = 318 (13EH) .
Type = RATIONAL
Count = 2

Default = #&L

RAEDEEREE PrimaryChromaticities

E&DO 3 REDsu=, BEHEIL, BEMERS S CREMERAET S, A2 72ERTHILEEIR
N . ‘

" Tag = 319 (13F.H)
Type = RATIONAL
Count = 6
Defaut = #&L

axE< ) vy Xﬁ& YCbCrCoefficients

RGB 7*56 YCbCr EfT —# ~D &L~ b)) 7 2455, TIFF TIIT 7 4V FORESR2VE, (18 E
(EZEMHAL RS54 v WRENBEEF 74NV M35, AERERS /CREMNES L. 04k
 RBEREMERROERYERTAIBANT 74V MEE 2B,

Tag = 529 (211.H)
Type = RATIONAL
Count = 3

Defaut = {8} E 88
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BRBALELL BRAGRIE ReferenceBlack White |
SEECAELSRAGRME TIFF TRT 74/ FORESZVAE, UTOEET 7244 T3,
é%%%ﬁ?ﬁ?é?@%ﬁﬁbﬁ:0%#Kﬁﬁ&ﬁﬁéﬁﬂﬁﬁiﬁﬁ?6%%mf7z&hﬁ&

Tag = 532 (214H)

Type = RATIONAL

Count = 6

Default = [0, 255, 0, 255, 0, 255] (Photometriclnterpretatiop_b‘ RGB ©54)
[0, 255, 0, 128, 0, 128] (Photometriclnterpretatio:nVf)“ YCbCr(Di%'S)
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D. ZDMDY 7

77 AVERRR DateTime |
EROERSABMHEBE, ARBTHR. 77 AVEEARL LTAVS, 74—<y M
"YYYYMMDD HEMMSS', HHI% 24 BEERL, BH L HHOMCEEXFE 1| 285, A5
REOHEIL, 30 " PHOAM - BAOXTHEZATE (20H) TEHTHLROL, T-T%

ZAXFTEHTH RV, XFFIORSIL, NULL #8% 20 /1 hTho, DRAENE HIITH L
LT, |

Tag = 306 (132H)
Type = AsCll
Count = 20

Default = #L

Et® ¥ A4 MV ImageDescription

EROBEZFTXFES, FxiE, EfRIZ"1988 company picnic"/2EDa A MEfMTH L BTE B,
2 N4 ha— RIIEBETEAV, 2 N Fa— RORGHALERBAITIL. Exif Private # 7D
UserComment 2 £ /H3 3, |

Tag = 270 (10E.H)
Type = ASCI
Count = Any
Default . = #&L

ERASBEBOA— 5% Make

e

RRBOMBEE, DSC. AX¥T—, CFAF VI ¥~ ZOMOBRERAMEOMEEE,
BRENE X IRHE LTRD,

Tag = 271 (10F.H)
Type = AsCI
Count = Any
Default = &L

ERASEBOET VAL Model

DRBOTFINE,. ERITEFNEE, DSC. AF¥F—. EFFF VI F—. ZOMOERERE
BROTFNL, FERTFANVES, THRAENE XIRAE LTERD,

Tag = 272 (110.H)
Type = ASCI
Count = ‘Any

-30-
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Default = %L

V7 b xT Software

Z0F i EREYERT 5 OREAS NN AT ERITERANRBEOY 7 My =T E17 7 — A
V=7 QERIE A=Y 3 VERRT S, BROBMIIAE LRVE, UTOFOL S KRk 52 &%
HRY B, TRABEOL TR LTRD, | ‘

#) "Exif Software Version 1.00a"

Tag = 305 (131h)

Type = ASCII !
Count = Any

Default = %L

T—7T 4 A Artist

CDF PN AT OFEE. EEKE L REROIERE DA SRR 5, BROEMIEE L2V A,
UTFOBIO L 3 CABSBRICHIITE 55 5CRET5 2 & $HIRT 5, RASEOL S RTFHL L
<#® 5.

%) "Camera owner,John Smith:Photographer, Michael Brown:Image creator, Ken James"

Tag = 315 (13Bh)
'Type R ASCI|
Count = Any
Default = #L

B EIHE /SEEIHE Copyright

ZEERT. AR T, REEEES LIREZEEENSORTICAV D, TOERICT LTEEE
FEES DAL LIEROFMEHERT, B LENOESE2BUETOEEERFLIZO7 4 — A F
KEHELR&ETH B, #HilxiE, "Copyright, John Smith, 19xx. All rights reserved."s &K Tl BREE
FEHEE L IREEERERFORTICAV, &2 ZROXTFE U TRET 5, BEEEES L RELE
EERFRICHND L 13, BYLIEHES. RELHEEOIEFTHIZ NULL 2ANTEOIE—5
FEERT 2 (ZOBEXFEFIOBEIC L NULL ZANRB7®H 2 20 NULL 23— FABEMSZ &I
2%) FI1BR), BEEEESEOHERET 5581 1 o0 NULL 2— RTREL (5] 2 28). &
EEREOH YRR T ARIIRE LY 1 SDA~N—2a— FTCEHT NULL 23— FCRIEL %
BIRELEEEYRETS () 3588), DRAENE XIREL LTRS,
Bl 1) MEEEES LIREEEEE L ERT 2588

WY LMEHEE + NULL [00.H) + REZ/EHES + NULL [00.H]
512) BEEEHEOHETHRTHES '

B E/EHEE + NULL (00.H)

-31—
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#l3) MEEHEEOLEZTLRTIES
Space [20.H] + NULL [00.H] + #m&EZEIEHEE + NULL [00.H]

Tag = 33432 (8298.H)
Ty‘pe : ‘_'AS"CII' . .
(':ountk = Any .

Default = &L

-32-
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2.6.5.Exif IFD O{}/E1E#R
BT, Bxif IFD ICR&SNBHBRHER (74— K4, 2—F) =K% Table 4. Table SIRT, ¥
. ChOONERUTEBRATS,. . - S ‘
g L o :

' Table 4 Exif IFD OfFE1EH (1)

1 - . -

5 UES - : .

bor | 5T - Field Name - 547 Hhorb
. Dec Hex
A IN—Sav|cB@TRy Y .
Exif /{—/3 > Exif Version 36864 | 9000 UNDEFINED 4 ‘
M7y 22y ? f’a ‘; FlashPixVersion 40960 { AOCO | UNDEFINED 4
B. Bi{®T — 5 DOWEIZETE5 Y
| BMIEE ColorSpace 40961 | A0O1 SHORT 1
C.I&IcBT 35T , .
L3 R-2 OB ComponentsConfiguration 37121 | 9101 UNDEFINED 4
EREME— K CompressedBitsPerPixel 37122 | 9102 RATIONAL 1
SREHERLE. PixelXDimension 40962 | A002 | SHORT or LONG 1
SIERFT L PixelYDimension . 40963 | A003 | SHORT or LONG 1
D. - —{BRICBT YT . :
A—H—7—k MakerNote 37500 | 927C | UNDEFINED Any
. 2—H%—2X KN UserComment 37510 | 9286 UNDEFINED Any
E BET7AIIBRIZBT 29T )
[ RABIEF D 7 1)L -RelatedSoundFile -~ 40964 | A004" " ASCII 13
F. BEICHT R ) ' T :
’ - . FERT~% 0EMBEF DateTimeOriginal | 36867 | 9003 AsCH  _| 20
F4 SHLF -5 OB DateTimeDigitized 36868 | 9004 ASCIl 20
DateTime DY 7+t ¥ SubSecTime 37520 | 9290 ASCHI Any
DateTimeOriginal D4 7+t v - SubSecTimeCriginal 37521 | 9291 ASCII Any
DateTimeDigitized MY 7+ v ¥ SubSecTimeDigitized 37522 | 9292 ASCIHl Any

—33- ,
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Table 5 Exif IFD Of$BIER (2)

G. BERGICHATE5 Y
. #=He5R8 ExposureTime 33434 | 829A RATIONAL 1
F #>/{— FNumber 33437 | 829D RATIONAL 1
|E 7D 5L ExposureProgram 34850 | 8822 SHORT 1
ANRY MILEEE SpectralSensitivity 34852 | 8824 ASCI! Any
ISO A— KL — k ISOSpeedRatings 34855 | 8827 SHORT Any
KEEIRMR OECF 34856 | 8828 UNDEFINED Any
Ty wH—A— K ShutterSpeedValue 37377 | 9201 SRATIONAL 1
0 {#H ApertureValue 37378 | 9202 RATIONAL 1
¥EE(E BrightnessValue 37379 | 9203 SRATIONAL 1
EBAIEE[ ExposureBiasValue 37380 | 9204 SRATIONAL 1
L > XBF{E MaxApertureValue 37381 | 9205 'RATIONAL 1
HE{H3ER SubjectDistance 37382 | 9206 RATIONAL 1
MFA MeteringMode 37383 | 9207 SHORT 1
HiE LightSource 37384 | 9208 . SHORT 1
75 wi2a Flash 37385 | 9209 SHORT 1
L X HIER Focallength 37386 |. 920A RATIONAL 1
75w a3E FlashEnergy 41483 | A20B RATIONAL 1
TRIFAIBMGE  SpatialFrequencyResponse 41484 | A20C UNDEFINED Any
EAREOIEOMRSE FocalPlaneXResolution 41486 | A20E RATIONAL 1
HAEMOHTE ORBRE  FocalPlaneYResolution 41487 | A20F RATIONAL 1
HEREREERN  FocalPlaneResolutionUnit 41488 | A210 SHORT 1
RS {H(UE - SubjectLocation 41492 | A214. SHORT 2
EHA 2Ty H R Exposureindex’ - 41493 | ‘A215 RATIONAL. 1
2% —%RA SensingMethod 41495 | A217 SHORT - 1.
77401 —2R FileSource 41728 | A300 _ UNDEFINED- 1
> =>2%4 7 SceneType 41729 | A301 ~ UNDEFINED 1
CFA 1$%.— > CFAPattern 41730° | A302 "UNDEFINED TAny
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A R—=Va v iETB8 Y
Exif /N—< 3 v Exif Version

A TORIE T 3 VETRT, TOT4 =)V FREELRITIIE, AFHICELL TV 0 2 H
End (22 EBR), FREICERT ZHE 01, 4Byte © ASCI "0200"% R+ 5, Type A
UNDEFINED D7z & %2 NULL iXi8& L2, '

Tag . = 36864 (9000.H)
Type = UNDEFINED
Count = 4

= "0200"

Default

%t FlashPix 73— g o FlashPixVersion

- FPXR 7 7 4 ¥ ® FlashPix 7 4 —<% v h~DXGE/S—Y 3 V&7 T, FPXR Q#4ES FlashPix 7 4 —
<y b Ver1.0 XY B & &L ExifVersion &[RRI 4Byte @ ASCII "0100"% 52835, Type 73
UNDEFINED D7 H &2 NULL iZ 388k L 72\,

Tag = 40960 (AdOO.H)

Type = UNDEFINED

.Count = 4

Default - = "0100"

‘ 0100 =  FlashPix Format Version 1.0

Zof- = FH

—-35—
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B. Efg5 — % O ¥ S

faZ2eR154) ColorSpace
BZERMERTHEE LT, (ColorSpace) BZEMIFERS 7 247 T ..

AHHETIE, PCE=F L BBBEHNLEZMELE L sRGB (=1) 2EAT 5, Lk BnEh
< sRGB LS OBZER 2 EAT 55813, Uncalibrated (=FFFFH) %3283 5, Uncalibrated & L
TREFSNLERT —F 13, %I FlashPix ICE#T 5BITITsRGB & A2 L TEVY, sRGB oW TIX
¥ E 28R &, L

Tag = 40961 (A001.H)
Type = SHORT
Count =1
1 = sRGB
FFFF.H = Uncalibrated

ZOM - = ¥
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C. Bfg7— 7 ORRIZBT 3% 7
EXEEIE PixelXDimension

ERT — S BEREOER EHT7 7 ANVETRTIBEARIR. ST AU I T—FOFE, Y RF—bw—
NOFECEDLY. AELEROEE ZORNERIES VL TRET S, FERT 7 AV TIEED
B2V, HEMIT28 1ERVIHE F 8B L,

Tag = 40862 (A002.H)
Type = SHORT or LONG
Count =1

Default =740

EZNEHRE & PixelYDimension

ERT—FBEEOER. EFET7 7 ANVERETHIERCE, T AT —F0OFE, VAZ—ho—
HOEBIEDLT, AEREROES 3 I OEYERSE S BT RET 5, HEFT 7 AL TH
BNV, M8 1ER MR FASRBO DL, BRI, BEAROT — 2 ORF 4 L/ IIFRET
BB, EWERESS S L SOF Kk &Nk T4 VI —HT 5,

Tag = 40963 (A003.H)
Type = SHORT or LONG
Count . = 1

#ayR—X v bDEK ComponentsConfiguration

EMRT — 2 BREOER, HIVF—RPOF¥XNVE, B 1 IVE—XRIhbH 4 A F—X b
DIBZ Y, HEHET —F TIX Photometi‘icInterprétation TT—F ¥ VCERATH, LL,
,Photorr;etriclnterpretation TiX YCbCr DIEF LRI TERWVDOT, EHT—F 5 Y,Cb,Cr. LASAD
aUrR—RY MRERLOIRE L SHICREFEL T DERT 5. | |

Tag = 37121 (9101H)

Type = UNDEFINED

Count = 4

Defast = 4560 (RGBIEERDES)

1230 (Z0thiga)

0 = FELLRL
1 =Y

2 =.Cb

3 = Cr’

4 = R

5 - =

6 = B

-37- v
ADOBE - Exhibit. 1008, page 218



zZof = I

B ERE T — R CompressedBitsPerPixel

EfT — 7 BEOEHR, EREHFHICRESNLERT— FEZBAL bitpel TRT, ©

Tag = 37122 (9102H) -
Type = RATIONAL
Count- = 1

Default = 7#&L
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D. 2 —VERICETH S S

A=A /) — b MakerNote

Exif 74 5~ D A= AREHIOBRETAT HLHOF Y, AFLOVTIIE A — W OEAEE S,
" Tag = 37500 (927C.H) I

Type = UNDEFINED
Count = Any
Default = #&L

a—W%a A b UserComment

ImageDescription SSMZEHRIZH L T Exif 2— PR X —U— FRa A FEFEALHDL 7,

Tag = 37510 (9286.H)
Type = UNDEFINED
Count = Any

Default = 7=l

t

UserComment IZEFEMNBXFa— REZHFITH2HI, #ila— e &7 07— 7 F8ARIC 8 /34
FNBEETERA L: &o&HKICIZ NULL ("00.H") TRF 4745 é:‘i‘éo A a— Riz>nT
IIEERE L La— F2EVIRS, FXFa—FDOY 77 L A% Table 6 1277, 7. Count N I
DOWTHY, XFa— FEE 8 /N1 bea—Fa X MAOAAL FEICEVEREERD, 2B, TYPE IX
ASCII T3 72\ Ve 3 NULL T3 5 L Ei1X 2 (Fig. 9818),

Table 6. XF®I— K& - FREEAAE

X®I1-FK J— KEAAE (8Byte) Vo27L>2R
ASCll. | 41.H,53H, 43.H, 49.H, 49.H, 00.H, 00.H, 00.H | . ITU-T T.50 IAS*
JIS 4AH, 49.H, 53.H, 00.H, 00.H, 00.H, 00.H, 00.H |  JIS X0208-1990* - .
Unicode | 556.H, 4E.H, 49.H, 43.H, 4F.H, 44.H-45H, 00.H Unicode Standard ®
Undefined 00.H, 00.H, 00.H, 00.H, 00.H, 00.H, 00.H, 00.H | Undefined
iy
—30—
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Exif Private Tag

Exif IFD

Exif Version

Value of
Exif IFD

Fig.9 1—HIX> by DR

UserComment = ) 7 D5 = — KX JIS =— KR ASCII =2 —
bDHRH %5, Undefined D4 Fr1L. UndefinedText & L, #jl=— K
THEH® 5, UserComment ¥ 7 % File Exif O Y —&F —13mkBa— RE2 PRI A EL L T/FOLDET
%, 728, UserComment ¥ 7 ZfEMA LV Exif V — & — i3 HB3 2 EEL K OLBEIX/2V (Table 7 B

F% @ Defined D% D & . Undefined @
KX 8 /34 F2T"NULL" ("00.H")

)
Table 7 Defined HX= 1 — K & Undefined DEBD:R LS
RS o L Exif V-Y-0DER
Defined & %ﬂJfF&%%L U—ﬁ—@%ﬁVAbﬁfi?Téo S
(JIS. ASCH Z) - ‘e

iﬁT(até'J cf w@ﬁmb&ﬁao

Undefined % - _éo) PC ILHET 5 (BARHI 5 SHJS o)xolgﬂﬂli@&fiﬁ%b‘nb\x
(?'N'C_ANULL‘) 2| PO~ REGEBT3BAI1ZIE Undefined BT 2)s -
TRraen ﬁ?‘tlj’w—]ﬁuﬁb‘ﬁ)%b‘

UserCommenit = U 7 OISR S+ B ARMA T — 14 ASCITL L. B¢ om0 2 > MBIz

XF [20H] TEDHDHZ }:%?Eﬁﬂ‘é

oy

__40_
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E BE77ANMBETEES

BB#iE 7 7 7 1 /¥ RelatedSoundFile

Bty 7 — 5 CBET 2EE T 7 A VAR TET 5. BEFRE LT, $E$%1%6 Exif ¥/ 77 A V0
774/% LIRF (8 XXF+''+ 3XFED ASCII i?iu&ﬂ"é) — otw‘aﬁﬂ*éo RATRB L
205, BT AR 363% erel %35}3@0) Lo it\ 774/1/46ﬁ0>ua$;‘2m£ dDb\’Ci 3.7.1
ﬁ%é%@ &

Vo 7%&%@“5%& %%774»&1 Exif ﬁmr—v/ Hﬁﬁ_’ ’%ofﬂﬁzént‘bw'ﬁ;ﬁhi
bRy, L, APsz_FlashPlx}ra‘ET—&?&LT BEOLXD T — 2 B L IXTEETH b,

Exif Bff 7 7 41 /v & Exif EF 7 7 A VORIGEHKIITable 8I7F L 52 3189 H 5, Table F [2]XiX
BIPL I, 1 DDT77 ANMIEEDT7 7 ANVHRIELTNWD LD BRBETH, LICBRREHABITHEN
HEEDT 7 ANVAIT 1 SETRETEL0L T2, BROWERT 7 A VBFET BHE, TOHRT
RNCRESNI T 7 ANDT 7 ANAETRETILDL TS,

fe& %12, Table 8 #0 [3]THL. Exif B 7 7 4 /L"DSCO000LIPG"Z. BT 5 Exif B 7 7 A\
¥ L T"SNDO000L. WAV D&%, "

#1238 >0 Exif FH 7 7 4 /-"SND00001.WAV", "SND0000Z WAV", "SND00003 WAV"HS., ZhZh
* HF50 Exif R 7 7 1 /44 "DSCO000LIPG %R T, Zh b DBSE F%ﬁ%i‘ﬁ&Ab’éé Yizko
THRARBERTD 2L bTE D, BEEROMADLHFIZOVTIL, ﬁimwﬁﬁuﬁﬁéo_wﬁ
#/3 ASCI XF512»C, NULL #3#$ 52 L,

Table 8 &7 7 AN EBE 7 7 4 L ORBER T

y IR Exif E{g7 7 4 Exf E57 74 )

m| 151 DSC00001.JPG] €«———>[SND0000I WAV]|
DSC00001.JPG [SND000OTWAV]| . ..
(2] ‘ 251 DSC00002.JPG] E 3
DSC00003.JPG] SRR o

—>»[SND0000T.WAV]
SND0000Z.WAV|
SND00003 WAV|

- [DSC00001.JPG]

(3] 1x%

$57%ﬁwr%ﬁ774wt@@dﬁ%ﬁﬁ%émm\%f%ﬁﬁﬁént%%?}4wwkg@@
~OBEEERE & LR T TR SR, D e

Tag = 40964 (A004.H)
Type = ASCII
Count = i3
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Default = &b

F. BRICEET 347

JFER — ¥ D4 A’ DateTimeOriginal

RERT — 5 DER S AA & B, DSC TIRIBE AN AH LEMERET 5, 7+—<y M
"“YYYY:MM:DD HH:MM:SS", BffElid 24 BFIR/R L. BT EBMORMIZZEAXE [20H] # 1 o8
5, BERHOHAE, auy " SAOBM - SEOXFHEEEAXTTEDTLRVL, TRTE
EEXFTEDTL AV, LFFIORSIL, NULL 2EDT 20 /1 b Th5, BRAENL IIFR
r LTS,

Tag = 36867 (9003.H)
Type = ASCl

Count = 20

Default = #&L

F 4 DENF— 2 Ve BB DateTimeDigitized

ERAIT 4 CENT =S E N BT LR, #lx i]BCLlDﬁ%éh Hﬁk77%wm?ﬁé
na%a. Date’l‘nneOngmal & DateTlmeDlgltlzed HALARERS, 74 —=v FiZ
"YYYY:MM.DD HH:MM:SS", WfiZ 24 MRIRR L. B & MRMOMICZETF [20H] & —ofA
%50E%K%w%éﬁ\:ny"wu%waﬁ%ﬁ@@ii%&%ﬁiifgwr%amb;#ér
FEAXFTEDTHRY, XFEFIOR&IZ, NULL 28# 20 734 FCh3, THENEVE IR
ELTHY, ' '

Tag = 36868 (9004.H)
Type = ASCII
Count =.20.

= wL

Default .

DateTime Y7+ v 7 SubsecTime =~

DateTime 57 VL_ESﬁ L’Cﬁﬂ%’)‘ﬁﬁﬂ?wﬂﬁ{ii ’C‘E&iﬂ“é edHDF 7

Tag . = 37520 (9290.H).
Type = ASCII.
Count = .A;jy | _
Defaut = %L

DateTlmeOngmal OY 7y SubsecTimeOriginal

DateTlmeOrlgmal & S BE U CRA 2 DA UL T O EALE ’C‘Eﬁ%ﬁ‘ét&b@ﬁ 7
Tag = 37521 (9291.H)
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Type - = ASCII
N = Any
Default = #Z&L
DateTimeDigitized D% 7% v 7 SubsecTimeDigitized
DateTimeDigitized % 212 BBi&E U TheX| % b #k "FUT@?}i{ii TR RDDF Y,

Tag = 37522 (9292.H)
Type = ASCII
N = Any
Default = #%AL

gL Ty r5r—4 (Sﬁbsec’l‘ime, SubsecTimeOriginal, SubsecTimeDigitized) DiE&kAHk

87 #4743 ASCII TXFFIDE $1X NULL 28»THER LT 5, APRENMIEMUT 2 (1
DL Value DRIBIZY 7€y 7 DELZRBA L, INEUT 4 LU EETHBMITIT FLADERTA
L. Z0O7 FLARTTEFUCY &y 7 OEREATS, (ASCIL ¥4 FDT4— VKT hU—D0
v MINULL ZEBLEEEAT S, BHEFNMIEUT 4METHEL X I T Pat5 &
RVEOAT7EY b (Value Offset) 74—V RiZidiA 7€y MERSEAT D, 262E8MR,) /2. V¥
7 v 7% 71X DateTime %@ TIFF Rev 6.0 BBHF X /& hlifi v, Wb Exif IFD Vﬂkpaﬁ‘?‘éo
$1:1998 9 51 H 9K 154 30.130 f»
(BHBEHNDRAUTEIMETOEE)
DateTime 1996:09:01 09:15:30 [NULL]
* SubSecTime 130 {NULL]

XFFIORESPEPEFEL Y LEVEEITL. RFLATEED TERLEY O ) TREAXTE [20.H)
TED D, Ty 77— IBFAREEIL, TXTRZEBXFTEDTRY,

Y7ty o 74910130 ﬂ\@bf@%iﬁﬂ)
1 1) 13,0, [NULL]
#12)'1''3"'0',[20.H],[NULL]
$13)'1,'3,'0', [20.H], [20.H], [20.H], [20.H), [20.H], [NULL]

H 7ty T-HSFBPE LTRSHI)
$1 4) [20.H], [20.H], [20.H], [20.H], [20.H], [20.H}, [20.H], [20.H], [NULL] -
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G. REAMKIETEY Y

B ExposureTime

BRHRFRZ R, BALIIR (sec) TH 5.

Tag = 33434 (B829AH)
Type = RATIONAL -
Count = 1

Default = #&L

V¥ v #—AY— K ShutterSpeedValue

Yy v B —AE— RERT, ﬁﬁlﬂ: APEX (Additive System of Photographic Exposure) fE (ff# C

. Tag- = 37377 (9201.H)
" Type- . = SRATIONAL
Count = 1
Default - = %L

&D{E ApertureVélue_ o

L ADOKRY ERTT, B APEXETH 5,

Tag = 37378 (9202.H)
Type = RATIONAL
Count = 1

Default =

&L

WEM (BV) Brightness Value

HBEE R R, WAL APEX B Ch b, —RH72 RRAGHEIX-99.99 75 99.99 Th B,

Tag = 37379 (9203.H)

Type = SRATIONAL

Count =1 .
Default = %L

BAMWIEME ExposureBiasValue

BAMEMEZ~T, BAIXAPEXETH D, —MRAOLETHREEEIT-99.99 725 99.99 TH 5,

Tag = 37380 (9204.H)
Type = SRATIONAL
Count = 1

— 44— 4
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Defauit = &L

L v Xig/NF {E MaxApertureValue

VU ADR/NFEEZTRY, BAX APEX [ETH 5, —ARAURSCEMHEIT 00.00 735 99.99 THAE M, %
2 - OFEEAIZRE L2V,

Tag = 37381 (9205.H)
Type = RATIONAL

. Count =1

Defaut = #&L

B E&IEM SubjectDistance

*&EWEE%%%TO %—{ﬁli m —6&360

Tag = 37382 (9206.H)
Type = RATIONAL
Count =1

Default = %L

A% 5 MeteringMode

FFTT,
Tag = 37383 (9207.H)
Type = SHORT )
Count = 1
Default =0
0 = 4B
1 = It (Average)

2 = rhsEH (CenterWeightedAverage) Ce
3 = XKy b (Spot)

4 = YAFRKRy bk (MutiSpot)

5 = SR (Pattern)

6 = RN (Partial)

7~254 = F§4

255 = Z0O

StIR LightSource

HIROEEZ =T,
Tag = 37384 (9208.H)
Type = SHORT

,45_
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1]
-

Count

Default =0
0 = 7§
1 = Bk
2 = HHNAT
3 = HUHTRTY
17 = Bk A
18 = B¥L B
19 = fEgR C
20 = D55
21 = D65
22 = D75
23~254 = Ff
255 = ZOfh

77 v a Flash A 4
IDZTRA M REERALTEESRYAENLZRKICERIND, ZOF7OEY M 0 XA RO
R, Ey M1BLU2I>A MR ) Z—REZRDT (Fig. 10 8]), R

MSB LSB
[7]e[s4]3

A hORFEA

AhODRYHZ-=-2

Fig. 10 75 w>atEy hERR

Tag = 37385 (9209.H)
Type = SHORT
Count = 1

A b DRFEAKREE w b (bit0) OEIXUATFOEED,

Ob = 2 hORSFHET
b = R MOERRHK
Z hOKRDY 5 — AKREOME (bit1,2) (ZUTFOESD,
00b = ZhOFRDY S - RBEEEL L
01b = F#
10b = ZhOKROY» - REENT
11b = ZhOKDY S - RH I

> TFlash ¥ JDEIRXUTOLSIZ%5,

— 46—
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0000H = X bOFRFEXET

0001.H = R hOFRFK ,

0005.H = R hORFEHK. Vy-REBEHhT
0007.H = Z hORFEK, V5 -REH
zof = I

L X R BERE FocalLength

BE L XOEERERETT, B0 mm Thb, 35mm 74/ hh A T OEAERICITRE L
VY

Tag = 37386 (920A.H)
Type  =RATIONAL
Count =1

Default = 7L

F F 73— FENumber
FF+>i—%&Fd,

Tag = 33437 (8290 H)
Type = RATIONAL
Couﬁt =1

Default’ = #:L

- B v/ F A ExposureProgram

DX IRBERBI AT AER LERE SO ST ADS T AR, 08 ZOEIUTORY .
Tag ’ =34850 (8822.H)

Type = SHORT
Count =1
Default =0 .
0 = kER
1 = YZavh
2 =;f—7»7D7§A;‘
3 = BHEE
4 = ./‘\"‘/9 E%
5 = creative 7045 4 (HE»??/*E?FF]IL/\4"Z)
6 = action 7O 5L (Svv%—AP— I\Féa'ii@'lld\'f )
7 = K—hLA FE-F (HO-X7 '/7#%1%,\ HERE T+ - HZNT)
8 = SUXHT—~TE-FK (landscape IB%. H2EI 7+ -HRES)

9~255 = FH
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A~J MVERRE SpectralSensitivity R o

IO TIEIBEANVEIATORF ¥ RNVDART MNVERERRT, 5&'@1@1 ASTM Techmcal
committee TBAZE SN 7K & BN H B ASCII jC$§IJ'C*&;6° B

N

Tag = 34852 (8824.H)
Type = ASCH
Count = Any R .

Default pAy L

ISO A& — KVv— b+ ISOSpeedRatings

ZDF 7%3: ISO 12232 CHEIN DN A T ETIIASIHEB D 1SO Speed B ISO Latltude ’&/T‘?‘o

Tag = 34855 (8827.H)
Type = SHORT

Count = Any

Default = %L

KXEEREK OECF

ZDFZITISO 14624 THRE SN DA BRHEK (OECF) Z%7, OECF i3 DSC @fﬁ—?—éﬁ)\ﬁk@
BT — 2 EOBRETTHDOTH D,

Tag = 34856 (8828.H)
Type = UNDEFINED
Count = ANY

Default = 7#&L

m 1T n FIONXEBEMREK L 7 VICRBRT 58S, TOMEEFig 110X 52225,

Length Type B

2 SHORT 5 =n
2 SHORT T8 =m

Any ASCII 07BMIARA (NULL #i5)

Any ASsClI n-157EORES (NULL #45) (
8 RATIONAL OECF & [0,0) ‘
8 RATIONAL OECF {8 [n-1,0]
8 RATIONAL . OECF f@ [0,m- 1]
8 RATIONAL | _‘ _ OECF fﬁ [n 1 m- 1]

an 11 ﬁ%%!&ﬂwwiﬁﬁ,ﬁ
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Table IZFEH (B2 F %2R,

Table 9 EH & RGB HH L RILFY

HhASlogEH |. REAL~IL GHALAL .| BHEALRL ]
3.0 10.2 12.4 8.9
2.0 481 475 48.3
1.0 150.2 152.0 1498

75 v 258 FlashEnergy

ERARYAENEHCEASNER FrROZINF—ETT,

Seconds (BCPS) T& 5,

Tag = 41483 (A20B.H)
Type = RATIONAL
Count =1

Default = %L

ERIR B HULE SpatialFrequencyResponse

HIFEEALIX. Beam Candle Power

ZOF 73 ISO 12233 THE SN2 EFAEBEICE (SFR) TRV, 7 AT ERITASEBOERE
BT —T7 N, EROELR (KF) O SFRIE, BEROBES M (EE) © SFRE. SARHEO SFR

- AR &Y 5,

. Tag = 41484 (A20CH)
Type . = UNDEFINED
Count =  ANY
Default = %L

m 17 n SIDZERAR S ¥ 7 KRR 558, TOMEFig 120 512725,

Length Type Bk
2 SHORT FI¥ =n
2 SHORT T8 =m
Any ASCI| 0fTEDIRE®A (NULL i)
Any ASCII n-1fTEDRESE (NULL i)
8 RATIONAL SFR {& [0,0]
8 RATIONAL SFR f# [n-1,0]
8 RATIONAL - SFR{& [0,m-1]
8 . | RATIONAL SFR f# [n-1,m-1]

Fig. 12 ZZRBIRBICE DR B E
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Table 101 M8 2251 =4,

Table 10 [ EAREIGEDH]

LR B (w/ph) BigOES R OkF) | BROSSHE (FE)
1.00 1.00
0.2 0.90 0.95
03 0.80 0.85

R EDIROMRBE FocalPlaneXResolution

ZDETIARAT DT A —Hh)VTL—> ETD FocalPlaneResolutionUnit 7 Y OE#IE (X) HRD
EREETT, A

Tag = 41486 (A20E.H)
Type = RATIONAL

Count = 1

Default = #L

EREORIOFBE FocalPlaneYResolution

ZDETIIHATDT 4+ —hwT L —> ETD FocalPlaneResolutionUnit »7= Y OEEE X (Y) HH
DEFEETT,

Tag = 41487 (A20F.H)
Type = RATIONAL
Count =~ = 1

Defaut = &L

£ NS E RN FocalPlaneResolutionUnit

Z® % 211 FocalPlaneXResolution & FocalPlaneYResolution i .9~ 3 il & ﬁﬁl Y, EIX
ResolutionUnit & R TH 5,

Tag = 41488 (A210.H)

Type = SHORT

Count = 1 .
Default = 2 (inch)

HiC : EREOHBRECEET 52 VOEANE -

1A DBRERTF ORBELERT BOTIAL, 7741 & LCRET 5 EEROE AT BT
DEBELERT D, RERTINILEONET =S¥ L7 ) L /BT AR CRAERLETH
5o TNHMDF /% Focallength %7 & RRHCERFTIE, RREROERZERICHETLZEMN
Tx 3,
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WHEARNLE SubjectLocation

IDETR =BT DEEREHROEB L EONBETY, Z0F 7 DEITEREERDOPRITHE
¥ J HEF % Rotation ¥ 712 & D EEGAEF OEROERZRR L LTRAT S, RYOMEIL X EEE
ERL, ROMEIY BEEEZRT |

Tag = 41492 (A214.H)
Type = SHORT

Count = 2

Default = #&L

EHA T v 7 2 Exposurelndex

LY S EERIR DAL, AT EEIIANBBIER LLBHOA VT 7 A RRT,

Tag = 41493 (A215.H)
Type = RATIONAL

Count = 1

Default = =l

2 ¥ HR SensingMethod

TOS I, HATERBASBBTERSNBERE YOS FRTT, Z08 S OBRUT OE
v, , _
Tag = 41495 (A217.H)
Type SHORT
"Count 1
Default L
1 = kEB
= BiRHS -ty | o B ”‘
= 2EpI-wyy T A
S BEHS-EIY L
BRERAZ LY . |
= 3RYZTELY IR
= BIERYZTELY
Zo = P '

®w ~N O s W N
n

T

77 AV —X FleSource

ZODFTIIEBRD Y —AETT, DSC T T AHBRITIIZIOF ZOEITEIZ 3 TR b‘fwiti HIRVY,
= D& DSC TRESNERETHS Z L ERDT,

Tag = 41728 (A300.H)

Type = UNDEFINED

=51—-
ADOBE - Exhibit 1008, page 232



Count =1 T TR

Default =3
3 =opsc
ZO0t = I

— %A Scenelype

L DF IHERD Y~ DF A TEFF, DSC TRETBHALIROF Y DIEREE 1 RIS
bRV, COEEEERE SNEERTHE L ERDTa— K Th3, |

Tag = 41729 (A301.H)

Type = UNDEFINED

Count =1

Default | = 1
1 = EERPE NEES .
zoft = F8 ’

CFA /32— CFAPattern

ZOFTIIERS T — Y ERREOE YD CFA (color filter array) D{EAY/IF — L %27,
ZDF 32T D sensing method [ZFLFE L TV,

Tag = 41730 (A302.H)
Type = UNDEFINED
Count = ANY

Ht m > n EREMTHT—T7 A NVIEFIBRETDERL T —8 %D CFA /¥ —13Fig: 130X
PRI

Length Type =k
2 SHORT RAMOREERESL =n
2 SHORT WARMOREERESL =m
1 WORD CFA{& [0.0] :
1 WORD CFATE [n1.0]
1 WORD CFAf& [0.m-1]
1 WORD CFATE [n1.m1]

Fig. 13 CFA /%% — > D8} H ik
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BT =7 4)vF L CFAEDIG % Table 1112773, R

Table 11 H> -7 4 7 & CFAEDOMG

3
.

T4LEE CFA (&
RED 00.H

GREEN . 01H,
BLUE 02.H
CYAN 03.H
MAGENTA 04.H
YELLOW 05.H
WHITE 06.H

ok 23T CFA % —L & Z{EA {0002.H, 0002.H, 01H, 00.H, 02.H, OI'H} DHEFig. 14D X 52 7 —
7 A NIRRT, ‘ |

(CVANARNREO]
Olo| |
DO
O|lo| |

Fig. 14 h>—7 4 L5 E5HI -
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2.6.6.GP$ (B89 B {TIEIRER

LLFIZ. GPS info IFD L:‘%‘Eﬁé%’béﬁﬁ%ﬁﬁ (7;(_11/ k4. 2—FK) —&#%Table 121273, Fi.
INbONEEUTICHET 3. S BT

Table 12 GPS IZB8¥ 2 (T EIAHR—&

2% 5 I &H Field Name i) 547 A5k
Dec Hex' | - -
A.GPS (BT 297
GPS # 7/ M/i— 3> GPSVersionlD 0 0 BYTE 4
88 (N)or B548(S) GPSLatitudeRef 1 1 ASCIl 2
S () GPSLatitude 2 2 RATIONAL' 3
HEE(E)or FBHEW) GPSLongitudeRef 3 3 ASCII 2
$25F (M) GPSLongitude 4 .4 ~_RATIONAL , 3
EEOB(T  GPSAltitudéRef 5| s BYTE 1
BE (ME) GPSAltitude 6 6 RATIONAL 1
GPS B5R] (FFESEtOIFH) GPSTimeStamp 7 1.7 RATIONAL 3
AUEICE > 2 HRES GPSSatelites ] -8 8 - AsClI Any
GPS Z{EMDIKAR GPSStatus ' 1 oe ‘9 ASCII 2
GPS DjflitIAi% GPSMeasureMode .~ | 10 |. A ASCI! 2
ML DEYRE GPSDOP L 1" B8 RATIONAL 1
BEEOB(I GPSSpeedRef |12, e ASCII 2
BE (HfE) GPSSpeed o 13 | D RATIONAL 1
EITHFROB(E GPSTrackRef . 14 |- E ASCII 2
ETHE (BE) GPSTrack .. |15 |-F RATIONAL 1
B LAEROAROE GPSImgDirectionRef | 18 10 Ascll 2
B2 L-EROFRA (HE) GPSimgDirection - - 17 ] 11 RATIONAL 1
AMEIZALWEBRKT -4 GPSMapDatum 18 12 ASCII Any
BatibDIti(N)or B58(S) GPSDestLatitudeRef 19 13 ASCII -2
BB ($kfE) GPSDestLatitude 20 14 RATIONAL 3
BaYtbOHER(E)or FEEZ(W) GPSDestLongitudeRef 21 15 ASCII 2
BEOOIRE (%{E) GPSDestLongitude 22 16 RATIONAL 3
BeYibDFADE(I GPSDestBearingRef 23 17 ASCIl 2
BYDBEA (¥E) GPSDestBearing 24 18 RATIONAL 1
BithE TOEMOB(L GPSDestDistanceRef 25 19 ASCII 2
- BMOHETOIER (JkE) GPSDestDistance 26 1A RATIONAL 1

— 54— '
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A.GPS B84 557

GPS # 7/ ®/3— 5 o GPSVersionID

GPSInfolFD D/XN—Y a Y &R T, /8= 3 11 2.0.0.0 £ 35, GPSInfo tag R ENBH LD
F 7T RBT 5, (F : GPSVersionID # 7'id Exif Version # 7 & 138729 Byte TiEAT 5, /38—

Va3 2.0.0.0 DHAEFEBITIT 02000000.H 25T 5 Z L2 B,)
0 (0.H)

BYTE

4

2.000

Tag

Type

Count

Default

2000 = )X-¥3>20
0 = FH

it (N) or B8%% (S) GPSLatitudeRef

REOIES L I3 E =T, ASCILETNIIILE. SHREEETT,

Tag = 1 (1H)
Type = ASCII
Count. = 2
Default = #&L
‘N’ = 4
s = @R
zofh = FH

B (BE) GPSLatitude

WEFT, @EL. 20 RATIONAL K k> TRIAL. THENE. 5. BhEt, WEOSRLE
ADTRTBE Al mm/Lsyl TRIT B, EHRMOBAIIGIE LTHRIE KA 2 (AT 50

RiLTAHHE. dd/1,mmmm/100,0/1 TR 3,

foTagttt o=.2. (2H): s -
Type = RATIONAL
Count = 3
Default = L

W& (E) or & (W) GPSLongitudeRef
BREOFEYL L IXBEEETY, ASCIIETEIXHERE, WL R,
3 (3H) Crea D e

ASCIl

Tag

~ Type -
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1l
N

Count

Defaut = %L
e = R
W= R
0ot = F

R (Bdf) GPSLongitude

RERYRT, BEIX 2 20 RATIONAL IZLoTRBEL, TRETNE. 2. BiRT, BEORTLE
PR TRITHE ddd/1,mm/l,ss/1 TRIT 3, ERBEMOBEIIFIE L THBEMAZ/IMIRE 2 AT
TRiLT HEAE. ddd/1,mmmm/100,0/1 TRET 3,

Tag = 4 (4H)
Type = RATIONAL
Count = 3

Defaut = %LU

BEDOHA GPSAltitudeRef

TDETNE, BEORELRABEETT, ZOXR—TUa o CiEREBEREE L. 0 L LAATNITRD
2V, EREEEMIIA— IV ETD, ZOFTDEZA T BYTE THY, iRV 77 L RE LT
BRRB7-OFERMLETH B,

Tag = 5 (5H)
Type = BYTE
Count = 1
Default = 0
0 = jgihEE
zoft = FH

HE B GPSAltitude

Z0F /i3 GPSAlitudeRef &% & LA BELET, BEI 10 RATIONAL I0k - TRAT 5, %
AT A— ML ET 5B, o ”

Tag = 6 (6.H)
Type = RATIONAL
Count =1

Default = 7#&L

GPS BSf (EFBetORM) GPSTimeStamp

UTC (Coordinated Universal Time) B%l% 7<%, TimeStamp X 3 2® RATIONAL {Z & - TR L.
ENENRER. 5. BICHIST B,
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Tag = 7 (7TH)
Type = RATIONAL
Count = 3

Default = #&bL

BRIz 22 - = FRAZE S GPSSatellites

RIS AV GPS BERFY, Thbid ASCII TRASK, HEOK, HEOES. HEOMA,
EDFff. #EDSNR REELRTE B, BRO7+—<y MZOVWTIEHEELARY, 2% L. GPS
SIEBAPMLTE RN LBE, ZOF JIINULL &5,

Tag = 8 (8H)
Type = ASCIH
Count = Any
Default = #%&L

GPS 8 DIRE GPSStatus
SRS D GPS RIEHOREEZH b, 'ANBNMFERL., 'VERENL (FRFP) %29,

Tag = 9 (9.H)

Type = ASCII

Count = 2

Default = &L
‘A = Al
v = KB (PEfR)
o = T8

GPS OJifi 5tk GPSMeasureMode E ye

GPS DENIE— K3 R+ 275 2 KTBIRL T 555 Lo ‘37 3 KRR Th D = & 2t

- Tag = 10 (AH) ‘
Type = ASCII - N
Count = 2
Defaut = %L
2 = 2RmAlIR
‘3 = 3RTENIH
ZOfs = FHH

B DfEEHE GPSDOP S N

GPS @ DOP & (7 —4 OfE#tE) 2757%, 2 RafifiiP 0B &3 HDOP DiEZ H&AAH: 3 Rl
frsp DBEIL. PDOP D% & AL,
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Tag

Type
Count

Default

11 (B.H)
RATIONAL
1

&l

HEDHN GPSSpeedRef

GPS ZEROBBMEEOMMETT, KiTd o A—F /BERL, MEvAL/BEERL. NIL/ v

NIRRT, |
Tag =

Type

Count
Default
K
™
N
zof

12 (C.H)
ASCII

2

K
FOX-%
K l/%
/b

= ¥

EE (BE) GPSSpeed

GPS ZEBOEERRT,
Tag = 13 (DH)
Type = RATIONAL
Coung = 1
Default = =L

EITHROBAL GPSTrackRef

RS

GPS RAEBOEITHROEELRT, "TIIRAM. MBI AFLETT,

Tag =

Type

Count
Default

e

™

Z Dft

14 (E.H)

ASCII

2

T

= RAl

BB
= FH

HATHE ) GPSTrack

GPS ZIEBOEITH BT+, HIL 0.00~359.99 £ TOREE & 5,

Tag =

15 (F.H)
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Type = RATIONAL
Count = 1
Default = &b

BE L ERDOF R DMA. GPSImgDirectionRef
KR LULERORE S MOEEL Y, TREA. MRBEISMETT,

Tag = 16 (10.H)
Type = ASCI
Count = 2
Default = T
T = HAU
‘™' = HSRAG
0t = F8H

BE L-EROKF ($E) GPSImgDirection
8k L 2 ER OB SR B, {1 0.00~359.99 £ COFEE & B,

Tag = 17 (11H)
Type, = RATIONAL
Count = 1

Default = %L

B AW KT — 4 GPSMapDatum

GPS ZE8MMEMA L AMFR 2R, SRS BAENOESIL. "TOKYO'S U< IH'WGS-84'E 72 5,
GPS Info # 7 4 BB+ BHEAITIL. KX /A TRT B L 2HRHET S, - o

Tag = 18 (12.H)
Type = ASCII
Count = Any
Default = 7L

BEOALE (N) or B#R (S) GPSDestLatitudeRef

BEMOBE OIS U< AR, ASCILETNILE, sixdeesy,
Tag = 19 (13H) L o

Type = ASCI

Count = 2

Defaut = #&L v
N = i@
'S’ = mR

_59_
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Zofs = FH L

BRMOME (fE) GPSDestLatitude

IR

REHIOBE ST+, BEIL 3 5O RATIONAL Kk »TREEN. ThEH. EXDERT, BED
RERENDTETRS dd/Lmm/l s/l TRIEF 5, ENBAOBEIIHIE LTS MUSSE 2 fr
UTETRETHES. dd/1,mmmm/100,0/1 TRET 3,

Tag = 20 (14H)
Type = RATIONAL
Count = 3

Defaut = &l

BHHOFE (E) or B& (W) GPSDestLongitudeRef

BOBE S U< 3B B 474, ASCIHETERER. 'WIlERERY,

Tag = 21 (15H)
Type =  ASCH
Count = 2
Default = #&L
E = REE
w = iR
zofs = P9

BEMOEE (MIE) GPSDestLongitude

BRI ORE 2 RY, BEIX.2 DD RATIONAL 2k -»TRHEN, ENENELPD TR, BEOR
EEEMTRTIHS dd/1,mm/1,ss/l TRIET D, EHBAMOESIIFIE Lrﬁé{im\&ﬁ% pETAME
FT¥TRRET S8, dd/1,mmmm/100,0/1 TRET 3,

Tag = 22 (16.H) e
Type = RATIONAL -

Count = 3 : .
Default = #&L

B &5 A D BT GPSDestBean'ngRef

BRI~ DHROEELRT, TIIEFM, 'MIIBISALETRT,

Tag = 23 (17.H) :
Type = ASCII
Count = 2
Default = T
T = HAl
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'™ B A (L
o = FH

BN M) GPSDestBearing
BRI~ DFmERT, EIX 0.00~359.99 DFEHE% & 5,

Tag = 24 (18.H)
Type = RATIONAL
Count = 1

Default = &L

B CORBMOBAL GPSDestDistanceRef
BeitE COBBOMM 2T, 'KAFa A— kL, 'MA=A V., 'NBREELYTT,

Tag = 25 (19.H)
Type = ASCII
Count = 2
Default = 'K
K = FOX-}hJ
‘™ = 40N
‘N = B8R
zOfts = ¥

Bt COERE (3{#) GPSDestDistance

B8 COEM R,
Tag = 26 (1AH)
Type = RATIONAL
Count = 1
Defaut = HL

S : Type 25 ASCII © % ZHE. 32T NULL T8 LA TR BV,

N {EIZiZ#5% NULL DR £ TEEND D, N &@fﬁ"c“%“r’?)‘i"?—ﬁ’&ﬂf& RYERPLETHS, Hlx
iZ. GPSLatitudeRef iX. Type ASCIL TN'b L < iX'SBISHIER & ) L2V, #3 & LT NULL A5
fHmbsikh, NEZ2 L5, ' '
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2.6.7.

STEIRL NI

&7 OB ETHBOMG LNV ETRT,

A. XHE# (0th IFD) O:EXS L~V
XE®H (0th IFD) ©F 7O IG L ~V% Table 13. Table 14. Table 15 IZ7~3

Table 13 # ZRREasL <L (1)

- Oth IFD TIFF Tag -

. 2 TES JEESE
4 7 &F Field Name bes | hex | =B | @@ [ Yoo E#B
EfROE ImageWidth 256 100 (@) (@) © *
B8 OB E Imagelength 257 101 ® © ©)] *
EfgOY v DX BitsPerSample 258 102 @ © © | X
FE$EDIES Compression 259 103 © | © © *
B8k Photometricinterpretation 262 106 © © © X
E{®% 4 +J)L ImageDescription 270 | 10E ®) O | O ®)
ERAHEID A —h -2 Make 27 10F O O O O
B AHEEBOETINSE Model 272 110 @) O. O O
E®F 450045~ 3> StripOffsets 273 1M1 © © © X
Ef®Am Orientation 274 112 O (O ENO) O
AVR— 2> b SamplesPerPixel 277 115 © (©) (©) *
A MYy ThDS A ¥ RowsPerStrip 278 116 © © © e
A MYy TFOT—~45R StripByteCounts 279 17 © © ©® X
EROBORRREE XResolution 282 1A ® © © ©)
EROE®TDORZE YResolution 283 1B © © © ©
E{RF—# DAV PlanarConfiguration 284 | 1C | A | ©@ | & | %
B E I ORBREDEA ResolutionUnit 296 128 © © | © ©-
BERIRAH— 74HE TransferFunction 301 12D O] O | O O
EAY 7 Mz 748 Software 305 131 A A A A
774 EEAKR DateTime 306 132 @) O @] @]
EE42 Atist 35 (1| alalaja
SRABADOBEEIEE WhitePoint 38 | 13E | A | A | A A
FEeaDBEEIZ(E PrimaryChromaticities 319 13F A Al A AN
JPEG D SOl A@AF 7+t v b JPEGInterchangeFormat 513 201 X |"x t:x | x-
JPEG F—H7MisA b JPEGInterchangeFormatLength 514 202 x | x | x. X
BT b REH YCbCrCoefficients 529 | 211 X1Tx |1 a]a
YCC oERBA (C DRI5IEHR) YCbCrSubSampling 530 | 212 | x-{-x.] ® | X
YCC OEZEEAL (Y & C D) YCbCrPositioning s31 | 213 | x [ x | @ | ©
SEESBAES SEOBMAME ReferenceBlackWhite 532 214 Fa Al A A
BREFGEREEFEE Copyright 33432 8208 | & | A | A | A
Exif # 2/ Exif IFD Pointer 34665 | 8769 ©®.| © © ©
GPS # %4 GPSinfo IFD Pointer 34853 | 8825 A A A A
EIOE B
O : A (.U\?”Eﬁbfalfhli& b&L\)
O B (1N~ N -j17%0)?51][]&7)‘73:“[3&V)*Eﬁb&lfhli& bﬁb\)
CAATIar (MBS uw;nwﬁaﬁta)
Lo BB LAY ; i ¥
X JPEG T—HHIz Eﬁéhéf‘d)ﬁaﬁbm\ -
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Table 14 % FREFHL <L (2) - Oth IFDExif Private Tag -

5 &% Field Name ilhic) L &
. Dec Hex | mIE | @iE { YCC
EBHI5RT ExposureTime 33434 | 820A | A A A A
F +>— FNumber 33437 | 829D | A A A A
BYFOY S L ExposureProgram 3qs0{ 882 | A | Al af a
2ARY MILEEE SpectralSensitivity 34852 | 8824 | A Al A A
ISO R — KL —k 1SOSpeedRatings 34855 | 8827 | A A A A
KBLIAMHK OECF 34856 | 8828 A A A A
Exif /N—3°3 > Exif Version 36864 | 9000 | © © @) ©®
FE®T -5 DERBRF DateTimeOriginal 36867 | 9003 | A A Al A
F4THILT—5DERLB DateTimeDigitized e8| 004 | A 1 A | A A
HEIVR-%> FOFE® ComponentsConfiguration 37121 9101 X X X ©
E{®REHE— K CompressedBitsPerPixel . 37122 9102 | x | x X A
S ewH —AE— K ShutterSpeedValue 37377 | 9201 A A A A
‘ _ £ n{E ApertureValue 37378 9202 | A | A | A | A
JBE(E BrightnessValue 37379 9203 | A A A A
BAHHIE(E ExposureBiasValue 37380 | 9204 | A A A A
L > X\ /NWF{# MaxApertureValue 37381 9205 | A Al AT A
#ME{AIERE SubjectDistance 373821 9206 || A A A A
RI¥HR MeteringMode | 37383 9207 | & | & | A | &
HiFE LightSource 37384 | 9208 aN Al A A
75w a Flash ) ' 37385 | 9209 A A A A
L > X REERE Focallength 37386 | 920A A Al'A| a
A—=h—/—k MakerNote i 37500 | 827C | A ‘A Al A
‘A—#—3x>} UserComment ;510928 | A | a| afa
{ DateTime M%7t w £ SubSecTime ) 37520 | 9280 | A A A A
DateTimeOriginal >+ 7t v & SubSecTimeOriginal s (929 [ A | Al afa
DateTimeDigitized ¥ 7t v £ SubSecTimeDigitized - | 37522 1 9292 iy Al A A
WSSy ay s RN U3 FlashPixVersion . _"| ‘40960 | AOOO | © @ ©. 1.0,
) £ 75Rt848 ColorSpace 40961 | A001 | @ | @ | @ | ©
R2pERNE PixelXDimension 40962 | A002 | x |.x x ©
EMEREZ PixelYDimension * L 40963 | '‘A003 | x' |. X X ®)
BEERE 7 7 1 )l RelatedSoundFile 49964_ A004. |- A | A A A
735w 23R FlashEnergy 41483 A28 | A | Al A | A
2R MGE  SpatialFrequencyResponse 41484 |-A20C [ A | & | A | A
FEREDIEDREBE FocalPlaneXResolution 41486 | A20E | A A A A
FERBORIDREME FocalPlaneYResolution 41487 | A20F | A A A A
A EARIREIY(E FocalPlaneResolutionUnit 41488 | A210 | A | & ] & | A
|EAGIE SubjectLocation 41492 | A214 A A A A
B4 1 >7FvH R Exposurelndex 41493 | A21S | A Al Al a
>t -4 SensingMethod 41495 | A217 | A L A A
7740 —2R FileSource 41728 | A300 A AN A A
S —>% 47 SceneType 41729 | A301 A A A A
CFA /%% — > CFAPattern . 41730 § A302 A A A A
Lo 122 .03
©: H (BTYERULLRITAIRS&N)
O: BpA (N-FOxPSOFRINGVRIBRLEITAERS &)
A T3y (BBILIIDERIEREHRTS)
x @ iRl
¥ : JPEG R—HPICRFE D OBRLEL
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Table 15 # # s2&xtinL ~ I -(3)

- Oth IFD GPS Info Tag -

B TR

Field Name

5 UBS

JEES

M
&

B Dec Hex | &M@ §{ @lE | YCC
GPS # ¥(DI)X\—< 3> GPSVersioniD 0- 0 Alalala
L8 (Nyor #548(S) GPSLatitudeRef 1 1 Al al ala
128 (MfE) GPSlLatitude 2 .2 Al alala
H4R(E)or FHIR(W) GPSLongitudeRef 3 3 Al alala
28 (MfE) GPSLongitude - 4 4 A A A A
 BEDOE( GPSAlitudeRef 5 5 Alalala
S (B{E) GPSAltitude 6 6 Alalala
GPS B5R) (FFE4EtDEsRI) GPSTimeStamp 7 7 Al A|'A ] A
REIZDh > HEES GPSSatelites - 8 8 A A A A
GPS R{EMMiXEE GPSStatus 9 9 Alalala
GPS MiAliiA% GPSMeasureMode .10 A A A A FaN
R ODELEE GPSDOP " B Al alal a
SEEDBL GPSSpeedRef 12 c A A A A
EE (#fE) GPSSpeed 13 D A A A A
EITHEOB GPSTrackRef 14 E Al alala
#ITHR (MfE) GPSTrack 15 F Alalala
B LU EEROA RO GPSImgDirectionRef 16 10 Al Al a A
BELEEHRBODAR (¥E) GPSImgDirection 17 11 A A A A
AEZIZAWERET -4 GPSMapDatum 18 12 A A A A
BthDALiR(N)or BI#R(S) GPSDestLatitudeRef 19 13 Ala|lala
BathRE (#fE) GPSDestlatitude 20 14 Alalala
B#hith DEEE(E)or FHEE(W) GPSDestLongitudeRef 21 15 Al Al Al a
BetbiREr (¥fE) GPSDestlongitude 22 16 Al Al AL A
Bt AADYST GPSDestBearingRef 23 17 Ala]lal a
B8NF A (ME) GPSDestBearing 24 18 Alalala
BMttx TOEROH I GPSDestDistanceRef 25 19 A A A A
Bt E TOIERE (#fE) GPSDestDistance 26 | 1A Al alala
SESOME
0 : »H (BFRELAIFAIEEE S L) ,
O B (IN\— FY z PHOHBAE VRN BRELAIFAERS B
A FTYar (MBILIIBERBATRTS)
X BELEVL .
% JPEG Y—hHICEBEND OB L0

— 64—
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B. HAXRA )V (1st IFD) D& L~V

Y ARAIV (1st IFD) DF 7 D&M L~V % Table 16 12577,

Table 16 & SRBMEL AL (4) - 1stIFD TIFF Tag -

5 & Field Name 275 FER JPEG
Dec Hex =t m | YCC
Ef@DIE ImageWidth 256 100 © © © P
EffDO®E  Imagelength 257 101 © © © %
EROE Y DX BitsPerSample 258 | 102 © @ © *
TEDIEE Compression 259 103 ® (€] © ® -
ERBL Photometricinterpretation 262 106 © © © x
Bif®4 1 pJL ImageDescription 270 10E A A A A
ERAHDBEIDA —h—% Make ’ 27 W[ a]lal|lala
ERAHBIBOETIVA Model 272 110 A A A A
ER#T—-5DO -3 StipOfisets 273 | 11 © © © X
EifRA™ Orientation 274 12 A A A A
3 R—x% > M SamplesPerPixel 277 115 © ©)] © X
ANV wTHhDS 4 ¥ RowsPerStrip 278 116 © © © X
ANy TOF—~45§ StripByteCounts 279 17 © @ @ X
EROEOARBE XResolution 282 1A o) @ © ©
EROEE OARRE  YResolution . 283 1B @ © (©) ©
ERFT -2 DAY PlanarConfiguration . 284 1c A @ A X
EROBLEZORBEDOR(L ResolutionUnit 296 128 ®) @ ® @
BEMWAH - 744  TransferFunction 301 12D A A A A
{$AY7 bz 74 Software 305 131 A A A A
774 LVEEBF DateTime 306 132 A A A A
8% Attist . 306 13B N A A A
ERpBROBEIEME WhitePoint 318 13E A A A A
FSOGERIREE PrimaryChromaticities 319 13F A A A A
JPEG @ SOl ADA T4y b JPEGInterchangeFormat 513 201 |. % X X ©
JPEG F—#%®/%4 MK JPEGInterchangeFormatLength 514 202 X X X ©
BEMRY b S ZFEE  YCbCrCoefficients 529 21 X X A A
YCC OERIRAL (C OMS|&E  YCbCrSubSampling 530 212 X X © ¥
YCC OERIBRL (Y & C D YCbCrPositioning 531 | 213 | X X A | A
SHRRERME s SRABAM ReferenceBlackWhite 532 214 A A A A
BEHEEENBREFES Copyright ‘ 33432 | 8298 | A A A A
Exif 754 ~X— k%% Exif IFD Pointer 34665 | 8769 | A A A A
GPS Info 4 %/ GPSinfo IFD Pointer 34853 | 8825 | A A A A
EREST) =113
© : WA (TERLARIFhIER S BLY)
O : #pA ‘(/’\—,, KOz 7EDHRHGORY EEL &IThIERS &)
A:ATSY (BBTLIZBELBORRETS) ' )
X EERLAn

:JPEG ¥ —APIIERETh B LOEERL &L
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2.7 RT3 JPEG X —HE T A b

EfE7 7 ANV, BT —4 (zv bt —F5k7—%) Ofi APP1. DQT. DHT. SOF. SOS @
2= A e ERNTROE DT OER, SOLICTIHEY EOI TEHET —F BT T35, EOI D%
e F—ZFNZ OV TIHBRE LR, YRAZ—h<—4 (DRI, RSTm) OFEAIIA 7Y 3 Thb,
e, AT 2 TAPP2 2 BEBEELRE R H 5, Exif H& T APP1. APP2 LIS ® APPn = —7,

. COM =—#i3EMA L2V, Exif Y —# — i3 Exif K TREEO~— 0 & HARILT = & 28T 2,

S4RIEFIT. SOI DE%IC APP1 #304% L. APP2 ¥ 526k 3 3841013 APP1 IC§5) T8k %, DQT.
DHT. DRI. SOF /X APP2 X V5. SOS &9 bAlcRERT 5, “ihbOREIEFIIRTbA,

Extff ICTHERATBv—H+% 7 A & Table 171277,

Table 17 ~¥—htF X2 b

Marker Name Marker Code HE

SOl Start of Image FFD8.H BT -7 D%
APP1 Application Segment 1 4 FFE1.H o - Exif Of3/BIER
APP2 Application Segment 2 FFE2.H ' Exif Jn5k7T— %

DQT Define Quantization Table FFDB.H “ BFE7-7)L

DHT Define Huffman Table FFC4.H NI T—=TNL

DRI Define Restart Interval FFDD.H DAZ—bA4 5=\

SOF Start of Frame -FFCOH ZL—LIZATSEE/NI A5
SOS Start of Scan FFDA.H JR—R 2 MIETEEENS X -4
EQI End of Image FFD9.H . BERBT-YDRT

SIF, Exif Ef§7 7 A VTRV JPEG Baseline DCT TEESN Thv—0E 7 AV hOF—F il
L. AFHECTMAICESR L APP1 5L U APP2 OF — Z IOV THHAT B, '

271.JPEG Y —Ht VXY FORE
T ZTit, APPL, APP2 BUSA0 JPEG S—H% 7 AV NOF SISOV THIT B,

- & .-

A. Efg7—4% 2% —h  (SOI: Start of Image) TR T e
SOl IXEMET — 5 DEFEL FH<—3— FTh (Fig. 156 BH),

7KLRAAZ7Hw b J-F ok

' (Hex) (Hex)
+00 FF Marker Prefix
+01 D8 SO!

Fig. 16 SOl ##:EX
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- B. BT —7VESE  (DQT : Define Quantization Table)
DQTIIBFT — TN EHET H—Ia—FThH5B,

BE 8ty (Pg=0) TRKX3IBEDOT—INERKTDHILNTED, BFHLT—TME 3Tk
Ve 2DODQT v —HES A FRICE&E L 2TTR 620 (DQT v — W ZBHGEHK L Tid b 2wy,

TINOERERET S (Fig. 16 28), DQT. DHT. DRI, SOF DiL&IFIIEER

51X APP1 (APP2 % 5Lk ¥ 5561 APP2) L%, SOS LARTOAIIZELET 5,

PRLRAT7Hwy b
(Hex)

+00

+01

+02

+04
+05

+45
+46

'+86
+87

a-F B
(Hex)
FF Marker Prefix
DB DQT
00 74-)LFORE
'C5 2+ (1+64) *3=197 (Byte)
00. Y: Pq=0, Ng=0
: 2EFEL7-7) Y.Q0
: BFELF=7) Y.Q83
01 Cb: Pg=0, Ng=1
. B2F7T-7)1 Cb:QO
BFt7—7) Cb:Q63
Cr: Pg=0, Ng=1

02

BF{tF—-7)L CrQo

BF{t57— 7 CrQs3

Fig. 16 DQT #3588 (BEFLF =7 318)

—~67—-

EFBHB. I
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C. "N72rT—7)NEZE (DHT : Define Huffman Table)

DHT 7= 7—7NVEEHETHIv—ha—KTh3,

ARBTIX 1 o0a R =3 ML, DC. AC 1%&03»\77‘/?—7/1?%%0: tllL, Baur—
XV M DHT TREINDVTNOONT 2o F—T RIS L TOWRITER RV T2 T —
TIVE, TRTR2U &S0 DHT w—h® 7 AV FRIZE&ELRTNITR L2 (DHT < —b0 28T
FBLTIHRLRWN), NT2rTF—TVOEIMEETH BN, JPEG SEEEPEAT—TINVE LTAVS
ZEHTEB, (Fig 17 38)

DQT. DHT. DRI. SOF ORE&IEIXER L 355, T bl APP1 (APP2 % it#kd 55413 APP2)
LI, SOS LARTOSEISIC &S 5, )

FRLRAZEY A O—F s

(Hex) {Hex)
+00 FF Marker Prefix
 +01 c4 ' DHT
+02 01 74-LErEORZ
A2 2+ (1+16+12+1+16+162) *2 -
= 418Byte
+04 00 T—7)0L&S Y-DC: 00
+05 ' '
DHT /X5 X —%
+21 10 . F-7NES Y-AC: 10
+22 Lo '
. DHT /X5 X =%
+D4 01 F—7LES C-DC:01
+D5 . .
. DHT}/_\’_Ev_;(}—?. S
+F1 1 7—7LES C-AC: 11
+F2
DHT /NS X —%

Fig. 17 DHT #:5[®
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D. VY X¥— kA ¥ =2 (DRI : Define Restart Interval)

DRIIXY A& — he— B ARBREEET 2-—bThH? (Fig. 18 BE), DRI DBEBLUVY X ¥ —
M= AOBARA T a s ThHDB, YRY— bv—AERFBATEHEAIX DRI &L, TOEIT. &
EY 7)o 7B 422, 420 OFECHEDLF AMCU (Minimum Coding Unit) BfI, 3720 64
ERBEML T2 (8 FBR), DRIV L >EITRET 5,

DQT. DHT. DRI, SOF OREVEIHER & 355, Thbi APP1 (APP2 #5267 55412 APPY)
BARE, SOS LABIOREIRI &S 5,

PZRLZAAZEw b J—-F =13

(Hex) (Hex)
+00 FF Marker Prefix
+00 DD ) DRI -
+02 00 Z4-LErKDRE
2+2=4 (Byte)
+04 XX .00
YY . . 04

Fig. 18 DRI #8:5
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E. 7V —A~y % (SOF: Start of Frame)

SOF 37 V=L A/ FOBEYVICHBL, - EOT7L—AICETIEE T A4 %n‘ﬁ?“ﬁ =
FVG;)E) (Flg 19 Zjﬁﬁ)o

DQT. DHT. DRI. SOF OIEIHEE L +5M8. i bid APP1 (APP2 #3063 B1£411 APP2)
LA, SOS SARTOSERIC & T 5, :

ZRLZAAZ2EYh " D3-F =13

(Hex) (Hex) -

+00 FF . Marker Prefix
+00 co - SOF -
+02 00 T4-LEORE

b 2+14242+4142*3=17 (Byte)
+04 08 T—5DOFE (bit)
+05 XX - BESA V¥

YY ~ XXYY (Hex)* lines
+07 WW K E R

Va4 WWZZ (Hex) &
+09 03 P2 SN - S
+0A 01 a2 R-%2 MBS (1Y)
+0B | 210r22 |[HO=2,V0=1 (4:22) or2 (4:2:0)
+0C 00 BHET-7ILiEE
+0D 02 JYR—-%x> + &S (2Cb)
+0E 1 H1=1,V1=1
+0F 01 . BFbT-7niEE
+10 03 A R-%x2 &S (3:Cr)
+11 1 H2=1,V2=1
+12 02 BFET-7i5E

Fig. 19 SOF {#:a[
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F. XX ¥ ~v & (SOS: Start of Scan)
SOS IXAX ¥ VBT B EMENRT A—F2RT—Ha—FTH5 (Fig. 20 BR),

7RLZAZ7tw b a-K =k
: (Hex) (Hex)
+00 FF Marker Prefix
+00 DA SOS
+02 00 74—-LFORE
oC 2+1+3*2+3=12 (Byte)
+04| ° 03 AF v RO VR-R 2 MK
+05 01 IvR—%>btL Y% Y01
+06 oo NI 7=l 5% Y:00
+07 02 dVKR—-%btL S % Cb:02
+08 1 NIR>F=TLELs% C: 11
+09 03 A KR—-x> kLS5 Cr:03
+0A 1" NIX>TF=7ileL % C: 1
+0B 00 70y O9RRF v LRRRGIE
+0C 3F 70y oRRF v RTHIR
Successive approximation
*0o) 00 Ly LiE

Fig. 20 SOS #:aX .

G. EffiT—¥

FEfEF— 513, Y, Cb, Cr BFROKETT 0y 7 45—V —F SN ATwUBBILE RIS b
BT B, £70 v 7D DCT FEOREDER 0 DHAICIL EOB (Tv FA7 70y ) SEASH
%, 7. DRI TY R¥— ho—HBAZEE LLBEIIE. 4MCU BT 24— hv— b AfEAS
N5, : |

H. 45 —##T (EOI: End of Image)

EOI iy hub—HEHT—F 0T 7&;&%?#—72?— KT, S0l EXRERLTVWS (Fig. 21 BR),
EOI D%z T—Z ST DWW TIIFITHRE LRV,

TRLZAZHEy M D-K o Bk R o
T oMex) [ (Hey i T L b
+00 |- FF . - Marker Prefix .. R L .
+01 D9 EOl_

Fig. 21 EOI #:&R
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272.FE487T — % D APP1 AEREE

APPL 1. 770 r—s 2 B THBH T L REF APPL w—5 &, TOKE X% RS length, RO
TIFF OS5 Lk EEROME S bR 5, APP1 (i1 64kByte U ERBTERVOT, 4
FANERERET DRITOKE SCBET SLERD 5,

E3 MTIkiﬂEGFﬁéﬂfwéﬁﬁwﬁﬁﬁﬁ%ﬂiféoMTK%D%E%¢A6°

A. APP1 DFEEIEFF 7 .
APP1 137 7 A VDI Y &m¥ SOl =—h OEKIERT 5 (Fig. 6 BHE),

B. APP1 FEf DRERR

APP1 OWENIL. APP1 =—#. Exif OB3Ia— K, BEUMBHEAA»LERINS (Fig 22 8
), "

PELZRAZEy N 23—k : Bk
(Hex) (Hex) .
+00 FF Marker Prefix
+01 E1 APP1
+02 T4-LEORZ
+04 45 E
+05 78. . 'S
+06 69 i
+07 66 ?
+08 00 NULL
+09 00 ~ AR
+0A
1EER

© Fig. 22 APP1 ¥ — O RAMEE

C. Exif #5)=—F

Exif #3=— KiX, APP1 OP#2 Exif 'ﬂbé e &if%ﬂrw RT, 4Byte: ® = — P(D?’ﬁk_ OOH
% 2Byte Rn#WT 3, hid. JPEG 77V 7'—/3 / v—ﬁtﬁ)‘/ }~ (APPn) ZFBLTWAH
@77)&—Va/k®§ﬁ%ﬁﬁétbkﬂﬁ?6
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(/BH#I File Header 2&1: TIFF D&% £ 9. 200 IFD (0th IFD, 1t IFD) #RBTE 3,
Oth IFD iZH., Fﬁéhrwéﬁﬁ< A BT BN BERERERT 5, 1t IFD CiL, ¥ h51
N R R T L HTES, S e B S

E.TIFF ~v ¥ o , o . L,
APP1 A TIFF ~v #13 8 Byte. DF—# T, A4 MEFEBID IFD %K+ Offset of IFD &&1r,
Offset /¥, Byte Order OFIDD Byte DT KL A& FEUEL$ 5, #ilxiX, TIFF Header D Offset of

IFD 7 KV RiX 4 TH3 (Table 1Z8),

F.JPEG =~ —J « ¥ A F L OBE

HEBRORRT +—<y MNi. EXOIKETHET — 5 OHRBH L AETH 5, tﬁu“ﬁﬁﬁﬁ@
e, JPEG w—4 £ 7 AL b & LCHIRER STV BIERIZOVTH _Ekﬁiéné L%
BT A7, APPLICIIEE LA,

~_.7'3_
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273.E¥E7T — 5D APP2 AEIESE

APP2 13, 77U~y 3 VR TH BT L& RT APP2 =2 &, TOKE S&RT length . &
OF FlashPix (1% FBIR) 17— 5 2o 5, HlF—2 2 RET SLEORVHAIE, 07—
ﬁkyf/b%?ﬁbﬁ<fﬁw

APP2 v —% % # 3 M3, FlashPix AikiR7 —4 EOL DI 2 EFET 5.

SiF, PEIET— 5’&%)55?,‘;‘62“/—“/}:2}\) A(D)Rbﬁmﬂﬁéi’bé:’/‘f// SN 4
AURT, T ANRICH—, TSNS,

:y?yv-Uxbtﬁfybwvzb?%éﬂé%h%h@sz%Aw?—5i ARY =2 F—
B IAVNE LTHRIIEI, ARY—A- a&%murwaAmwv—wtyx/riﬁ&mr
ETBHEBH 5, ' |

X 5T H 95—l FlashPix 2 & ¥ FHENTWA APP2 & 2 £ YRTHY, i@qﬂéﬁiFlashPix7z“—
<y MZTHEREBENS,

ARY—h - F—B L LTRBRTE DT — 5@¢Bkowri H% BIERET D, EHOF
B ETETRELRBTHA D,

A. APP2 ORR&IEFF

APP2 13 APPL < —#EFIEHNTILT LY - YAPES AV AR =k Fos RS A 1O
JEICERT B0 ARV =& - F—FES AL FBAERD BHOT \:/7//sz_ﬁﬁéntﬁ
4kﬁﬁ?5_&(hg6£%%

“u- | |
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B. APP2 NES DRER,

APP2 OWNEIZ. APP2 =—7. #Alla—F (FPXR). BXQar 7Y « YR PEEIIRAPMY—A -
F—anbilENns (Fig 23 38),

FPRELAA7Ew b a—-F ok
(Hex) (Hex)

+00 FF Marker Prefix

+01 E2 APP2

+02 74-LEORE

+04 46 ' P

+05 50 P

+06 58 X'

+07 52 R

+08 00 NULL

+09 00 Version

+0A C o AVFYY YR

FriE

AN)=—L - F=%4

Fig. 23 APP2 ¥ — h D& AHEE

C.FPXR #Hj=a— F

FPXR a&;‘:’;'JZI— 1. APP2 0)7‘]“!37% FPXR F—#TH5B Z &E’i‘i’i&ﬁllﬂ— }~’C° 4Byte O =a— F
DH%IZ 00.H % 1Byte i2# 7 3, \_J}’Lli JPEGT7 7V r—T g v v,——_yb-tzﬁ;‘ v+ (APPn) %F|H
LTWBHOT 7Y r—a v L DEBZBRIT 57 HIITET 5, £k, RO 1Byte IK/13—V a3 FF
(00.H) ZZHT 5, h ' '

D. 3 TV - U X FOKER

PR JR}*EV)‘I/Hi f’ﬁkFlashPxx.l:kEEﬁéﬂélﬁ“LiﬁiéﬂéxM/—/J:Z}\)—
LDV R KNETRT, 5'1‘:@0)2/\/{ R i:t/b)d)%ﬁ&;éo

avFLY e YR RDTY Y 7{—1&“&})1‘*’0)&1’0‘90
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TT AT 4« 4 X Entity size ' Pt
2 MY —LDOY A XE kT FFFFFFFFH (R FL—C08E) &35, Uy P o5 47 Tk
T 5,

T 7 IV MA Default value

AN —b - FT—FE I A PHRTHATRBIZREY FERTORVWRESSL FOFT 74V e LTHE
AEnsEEME,

AMV—Y /R MY —Ah% Storage/Stream name

FlashPix ~DEHHIMA bNBA ML—T L2 } Y —LDLHTHY . FlashPix @ source image
object root R RL—UMBDINVABTHEND, F4LI ) &J@JMEM " TREN, T
AT LHEORHND 1 XFIEREIN S, Unicode T— R_—I 0D 16bit XFFIT, XNV THRIBIN
o YMVZUT 4T v,

Entity class ID ‘
Z PL—2® ClassID THY A R—SDTL MY DLEDRIDT 4 —N FRBIND, ) hrx
VFAT D165 b,

a7y - YRAMS AV MOT—2EE% Fig. 24 17T,

T7RLZAZ7Hw b A a-FK Bk
{Hex) (Hex) (Hex)
+00 1 FF Marker Prefix
+01 1 E2 APP2
+02 2 : 74—V EORE
+04 4 - "FPXR"
+08 1 00 NULL
+09 1 00 Version
+0A 1 01 JXFoV - YR b
+08 2 AV )
+0C 4 I TATAYAXA
N  FIALNMEO
+12 mo AML=CFEEFRAMNI-LK0
+12+mo (no) . .. (EntityClassID0) _
+12+mo+no 4 IV F4TAY4 XN
: 1 TF7AILME 1
mi AML—TERBFZA MY —-LEZ 1
(n1) (Entity Class ID 1)
4 I 7474914 X1
1 F7AINNME |
m AML=SFERFA M) —-L%F ]
(ni) (Entity Class ID I)

Fig.24 3>F7>W - YR M T A MDA
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E. XY —& - F—FET A ORER: - : . ‘ '
AY7 Y YA RS AL MUREND A b Y— A@EPEN) Ry iéﬁm):naﬁénéo JPEG <= —
wfﬁf/bwe%iskmmkﬁménrwém

EHEDOARA M) —A
AV MZIEA MY — A

&tfﬂ/%
— SR EEE<PDIK
A}?—ﬁtffybwf—&iufmkxbo

A e

_h&ﬁxéaﬁwx N A%ﬁﬁ‘i‘éb}Ak

ZHElEn s, it_wioaﬁﬁwxb)—A 7—&t7

—EBDF 7 A=V bfﬂ&bé &ﬁx'@%é 2Ry —

L

ayFry - YR IW\O)/( ./7 v 2 2 Index into Contents Lists -

avFyy - YR %tf;‘/l\maﬁénél/b')wllﬁ (0 P B) e

FlashPix X bV — A/\0)73‘7‘1Z/ k Oﬁ‘.'set into the full FlashPix stream
&@%1A4Fﬁ?ﬁéﬂ6ﬂ%@i7tzb

FlashPix ® A h U — AT z‘ob\'CZ RU—2 »
A MY —ALT—4F Stream Data

FlashPix ~OERORIET 5 & LTRRENORROT =42 b) —h, 07— DRE

BAPY—4-

— &% A hO length TREN B,

ANMY—K - &*EVX/FODT SH5E% Fig. 25 \TTT,

TZRELAFDEw b
: (Hex)
+00
+01
+02
+04
+08
+09
+0A
+0B
+0C
+11

AR - a-¥ =L 3
(Hex) {Hex)
1 FF Marker Prefix
1 E2 APP2
2 74—-LEFEORZ
4 “FPXR"
1 (0]4] NULL
1 00 Version
1 02 AbU—=bL-F—-%
2 N ACFUOYVRARADA T VIR
4 (Offset) FlashPix X k1) — L~ Offset
Rk (f&) AN)—-LTF-%

Fig.25 AR —L - €5 2> OB
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F. T8 AV b (Reserved for future use by the FlashPix format) -
IOV—HES AL MISROERADEDICHEREINTWS, Fl% Fig 26 K77,

TRLAA 7y b N4 MK 3-F F=13
"~ (Hex)  (Hex) (Hex) ' :
+00 -1 FF Marker Prefix
+01 1 E2 APP2
+02 2 74-LEFDRE
+04 4 "FPXR"
+08 | 1 00 NULL
+09 1 00 Version
+0A 1 03 FlashPix BIZ $#)
+0B : o

. Fig. 26 FlashPix B3#WT — ¥ £ ¥ X > b OIERL

~78— o
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28 F—4HDiLH

281.EigBBOY 1 XIZET3HE

FEMERT +—~ v MIJPEG 25ALTVWAA, JPEG I 8EROT 1 v s BACERT 5720
Ef& DIE & % 1 MCU O3k (111 16 DE3KE . 8 13 YCbCrd:2:2 DB 121% 8 D4k, YCbCr4:2:0
DHBBITIL 16 OEKER) THEZEREELY, L L, TRTOERT —F DY A AR50
BROFEIINE B & 13RS 22V,

—7%. FlashPix ~OE#EFBEME LTERT —F I AMCU BIZ) RF— - v— D2 BATEHAE.
EROEIX AMCU (64 EIFR) OEgTRITNITR G2 (';%éb:éi%'JBE?)‘if;b})o

70T, AEBTIIEDERY A Xkt LCRRY A AR FRF 50T —FEA F 40 7) @
SWTCTUTO L HITHET 5,
A. 54 7 —BIOERY A XDEFIE

Exif 74 #—i%. LATITRTHER or&want@@@ =S EH. EIOZQLﬁLTAT4/
ﬁéi’bf’@f&’&l‘ﬁ“bf‘a&ﬁ‘éo

EAMICAT A2 7 BT HER, UTERCAT A7 F—F EHMURTIR RV, £, &
SHENCAT 4 V7 BT BER, BT TR T A 2 77— 5 BRI ER B2V,

RF 4 S CRNBTFT—F OISV TIIBE LRV,

(EROIRICRY 2 RE)

EROEERIT. EPEMBRIES 7 (PixelXDimension), SOF <=—77{&#, £ L C JPEG EHET—2 D
3 07)>3i>6° _0) VAN RHERIES 7@?& iM”E'C&*»Z)o _

@@MHU?@%ALE%LAT4/7%UDOA74/7T6ﬁk0wTiﬁ$L&W
o EBDIEA 16 @f*%t'cm\é: |z JPEG 7D v 9@% n J&ig&)%iﬁA

« H @m%ﬁ64wﬁ&1&ut§hU19 b= w&ﬁxvarmue4wwﬁkﬁva$
o z&mwa%A
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RNT 4T EATIEE, ORGSR ED L EERIEICHET 5 HRORRShEFig. 27103, SOF
DX, EPERELREZTIHEL T4 V7R OERELLETIEEVRHIDEENLETH
Do

Yes -

64D 1K 12
NOT 4572
Yes .
X=64D ¥ ?
XA T '
-— 7
Yes .
Y _ 6ADEHRIZHR S
16D EHIT A D EOTNF42 T
T X =I8TF4 00
IS IMAC P v = /174 2 TR
Yes
Ay By -~ C
PixélXDimension =X PixelXDimension = X| | PixelXDimension = X
SOF.X‘= X SOF X=X _ SOF.X=X+X
" ) . ) .o
JPEGERILE X: . EEROIE ,
. SOF .X: SOF|z & %J&tﬂki{zi?&
é PixelXDimension: # 28 &AL KEERK

-Fig. 27 Ef& 7 — 718 DRRHBFIE

Fig. 279 ® A.B.C @%M;%h%ﬂ*ﬂf&#é@@fpaﬁmmﬁﬁi& z\°7“— 4 /77‘ 50)¢§0)1§J%Table 18
(e o8 ' ‘

Table 18 ﬂh)’if‘]@'fﬁifit/\T'f /7’7‘ 5’@::3?3@]

ThagE | SHESE5 7 SoFE®m | ERT=—F | 74Uk
A 640 640 640 640 B R
B 634 634 634 640 6 (< 1MCU)
C 620 . 620 640 640 ~ 20 (> 1MCU)
_ 80 —
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(EHOFS IZHT 3RE) | SRR L

ERORIERIT. EPDEMBEEH IS (PixelYDimension). SOF <—%4 Fﬁi Z LTYPEG ET—
DI ONBHD, ZDI>H, EPERERIF SOERIIVATH S,
@@@@émuTo%AL?mkﬂ?4/7&ﬁoonr«zﬁ#éﬁkowriﬂibaw'

. @waabwewwﬁrnuagkume7uuaw$o&@wa%A o

YRy Fe—BEBATEIRICINAT A VIR ABTHD, T4V 7E2THBE, TORVWEE%R
BHAERE ST S EROREHELFig. 28L2ﬁ?’° % k_‘SOF CREDERRE SV LRLEL
LEY D, ' '

 B.C

| temfasizn s &>
AR VY2
B 1
4
PixelYDimension=Y
SOF.Y=Y N
Y
‘JPEGEMmME | Y CENEROBS

- ] soFy SOFIZEBFALEEERYK -
é PixelYDimension :% /IZ@% A6 EEERK

Fig. 28 BT — ¥ B DREHFR

Fig. 28%#® A, B. C @%Ak%n%n*ﬂﬁﬂ*éﬁfiﬂéﬁmwr‘siﬁ&z<?4 VITF—EDRmREOHE
Table 19127797

Table 19 B ARDIERE /ST 4 > ¥ T — % DEEEEHI (YCbCra:2:2 DIBA)

- EHERSE EHEg=E T Y SOF {4 ERT-% NT4 782
A 480 480 480 480 0
B 474 474 474 480 6 (< IMCU)
Cc 460 460 460 464 4 (< 1MCU)
—-81—
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B. V=¥ —ROBE®KY 1 XBAFIE

Exif V—¥— (®CHMY 7 +Y=7) iIFig 200 RTFIRCEREBET D L 2R 5, 7.
SOF OF#HE TIERZMET S, KIZ, ZOBERICH LT, ZHERKIE  HE 2 S OFRICE->THE
‘OB, Thi b)Y IS, RHERT —F2BLET D, SOF OFHRE EHERIE - mE 5 IO
BAFELWEEIIL, EDERIE - HEF 7LD M) IVIRBRETHD,

¥

SOF X,SOFYIZft> T
JPEGfR RN IR

ixelX/YDimension
= SOF.X,SOF.Y ? _~

PixelX/YDimension
ThYIDY

-

®

Fig. 29 BT -4 DBEFIER

fiRY 7 b =TIk, EDERE, GBS 7EROBENBEV L RHD, EHEMRIEL SOF IZ5TH&
ENTVEKTERERERDBERIX. T A VI TF—IRRTENDIERHEDOREERLETH
B | ’ | |
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2824 LA NIZBT BEE

A 7457 —4

FORANERET BH LRI, Exif T4 F— 28 OHRICBOTRRTEL 5, LER>TH
LRANDED Exif 77 A/VEF LARANDIRNExif 7 7 A VHRET D L BT, #MII255 &
BOZY, |

B. U—#&—1il
FAXANBEREINET 7 A VERBRENAVT 7 A LOFEHICONT EER SRR BETE S
EORBET B, DATOBAMTOBL, HAThb PC ~OEGERLTT. HBVHE PC V7 b
(BWAZRYZ b, BRY 7 by =T 72E) TBWTHFLARAINVEFIBLTA VT v o RRRI2 E O
EEBABBOL. FARAAR UERY 7 A VEBET B —2EBEL T, BEF AXANVEER
FBBBVEYARANA LRREB 25 2 L ORSEBLR Y,

283. 774 NRICEATBRHAE

A T4 55— | , |

77 A VAR UE OXFRIHE LR, BL, 77 A VAL ASCI KT 2 ERT 5 (BAET 7
ANBERERLRN), X, 77 ANVAITERFEREETIC8 XFLUNL TS (2T 774 VF— A
R LRV, EEFIVERT —F 7 7 AL TRNIPG, HERT —F 7 7 A N THTIE ¥ 5,

284. N4 KA=FIZT 2HE
A V=5~

Exif ) —#/—i1, ) MU F 4 TURRRUE y /2057 1 7 UBRTEBSNL Exif 77 A V3
KBETERZ & 2T 5, R
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3. EXf EE 7 74 )LIRE

31, Exif B 7 7 4 LEEOHE

ARETHE, EF77ANVOTHEFEEZREL, UTOEBIZOVWTRET 5.
o JA-IyINN-VaLDEH
o FEF-SIIRATIMRE
. BET-5OEAMEE
. EATEFYLY
o T7ANRBIZRTERE

32. 74 —-Xw hNNN=23 >

Kﬁ%fﬁi?67i—7/bﬂ—°3/ﬁumﬁefﬁﬁ?5(Mﬁﬁ%ﬁ)'TFVXD%Pﬁ#
B34 bE, Al, A2, Bl. B2 &£ L. Al. A2 28BN —T 3 v Hi, Bl. B2 %iﬁt&/\—:/a /Tu
r¥5, A% Exif DA— 3 VR EHT BT L,LTODEfE'C%F@*TZ)

. BEMAREOEEETEL <3 B TE, moﬁruﬁmur§§ﬁ¢ﬁ$&@ammw tﬁ
1T = 2 RSIIER/\— U3 i (B1. B) £EHT 3,

o EHTIORBIIESTHIET3BEMTI 7AVEBET B L, BEFART &€ 2 TN
B5E5REREREMLBAR, WE/—Tas HE (A1 A2) EFHTE,

BABII. ST 28BN a VBRIONR—a v D7 s ANVEBETERZEREFE LYY,

33. BEOES

FHE T, UTOLICEHEL TV S,
o "THENEXFIIXFFERL."ZIENULL (00.H) TROBXFHEEKL TS,
o REIZHDIMINTLBHEX 16 EHETKRL TS,
. ZOMBITRBSEBAML 10 EREERLTLS,
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34 BFT—YICHTHRE

34T T VIR

Y7V v BT, 8.000kHz, 11.025kHz. 22.050kHz. 44.100kHz Ok $5, #7101,
1 LAW PCM 13 ITU-T G.711 {Z## L TWA DT, 8.000kHz D& &3 3, -
342 Ew r &k

vy M3 8bit. 16bit DVFRA 43, #7720, u LAWPCM X ITU-TG.711 [ZHH L TWB D T,

8bit D& & 3, IMA-ADPCM iX IMA (Interactive- Multimedia Association) DHEIZHEV 4bit DH
3%, '

343.F v RI¥

C FRXABTE S, AF LA (2ch) OVThAET B,

344.EBAER

. EMHRITLUT O 3 HFRERET D,

o FEHEHET—Y PCM -
o EEBTET—4 : u-LawPCM (TUT G711 sfiy)
s FEHTET-4 . IMA-ADPCMY

_85_
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35. EEF— 5 OEAME B

Exif £ 7 7 4 /WL, Windows™DE%EF—F 447 7 4 LT 5 RIFF WAVE Form Audio File %
AV ZEAKELTEY, ZNIZDSC DEREMBRERATHETEXDLIOK L‘fCt)@-G&)Z)o Exif EF 7 7
A /ViX, WAVE Form Audio File & ¥—#E#Th Y . Windows™HEDT 7 &% VS THATEXS
ENRFRTH B,

DSCT7TFYr—a v THhEE INAFRERDY L, —ROMHBIEFEHRELZ INFO Y R M, Exif BED
HTRERIL Exif BEHEOF ¥ 7 ILiEkT 2, Exif BEDF ¥y 271, Fr 7 DILEELZFBL THE
RERMEPBMTEBRLIICHRT S, Exif BEOF ¥ 7 OF —F R FEIX INFO U R MifioTw
60 ' " ) .

3.5.1.WAVE Form Audio File DEA#E:
WAVE Form Audio File %3%. RIFF (Resource Interchange File Format) & MEiIh 3% /ftx 7 7
ANBEEZEERL LT3,

RIFF 77 A ViE. [F %22 ) LINBERT—F 70 v 7 hoRY ToTVD,

n Fxvs

Fx 7R CEBOBIXEAVADE X 1] 0L LBERL LTEREEND, Fv¥ 7 OBELXET
T5EFig 300k HkEN3B, ., o :

typedef struct{
unsigned long  ckiD; S N4xX=x3-F
unsigned long  ckSize; » Il A2\ <ckData> D4 X
unsigned char ckData[ckSi;.g];‘_ . //,‘T-kv??_l:‘a*.iné ?— 5’21&12; 4
}CK - 1) o -
PRELZRAZ7EY b Bk
(Hex)

+00| ckiD (4Byte)
+04 | ckSize (4Byte)
+08 ckDatafckSize]

Fig. 30 F+v >/ 08

.
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[RA)

¢kID (chunkD : F %7 ID. 4 XFa—F) i3 155 4{BD ASCII EEFOWNT, LHEDIC
Bx, 4 BRBEOHBILZAXFCRY 25, ZAXFRIXFLXFLOMIANDZLIXT
ERV, TOAXFIA—FE, Frrr 7= (%) ONFEBIT 5D I—FThS, Fr
VIERRETEY T My =Tik RRAOF X7 DFOFY VI EAX Y TFHIENTES,

ckSize (chunk Size:F ¥ > 7 %A X) 1%, ckData[ckSize] (chunk Data:F ¥+ 27 —%) 0')‘3‘
AX (L M) 2RT2EY MNIFELERTH D, ZTOKEIZIE ckID. ckSize B4, ckData
DEREIFNTN S/ Sy FAL MIFENAZV, /31 MEFIRD Pyx7 472 (LSB AR,
MSB #&t%) ToH%, RIFF 77 A VOHE BB R BRIER2TY M7 4T
VOREAND, EELTF ¥ L/ BEMILTVB L &id, KOF ¥ 7 DEET FLA (kID)
2H D70, ckSize (Fx 7 %A X) 0ME’$:IEL< A SR IUTR DR,

ckData[ckSme] (chunk DataF x> 77 —%) ix. %UD"J“—\v ‘/ﬂ;aiﬂflx‘éiﬁw‘?—?’é
B, BEFAROALFIF—FTh. TEFA XD/ AF ) F—F ThibR, ckData O
ST, RIFF 77 A VOBBIBILT—F (16 ¥y }) BETEREDRESNTVS, F—F
DY A ZREE A OB, ODEEES/ Y K31 F331 o ckData DEIZAMNEN S, B
L. ckSize (chunk Size:F ¥ 7 %4 X) IZiX, \_03/\/ A% FUD& ‘laii’bfilf‘

ckData[ckSize] (chunk Data:F+¥ > 27 —%) | iﬁ&élv{ PEITHERL . %ﬂ@%‘%ﬁ’a‘%ﬁ’)
T ERHED, Bb. ckData BERF Y7 (FTFr o) RELIERHKD, BVHRED
t\T?V&M%Emfé_tﬁﬂﬁﬁbéoﬁ7?¥/7aﬁukmm%6f¥/7m\%i
DF ¥ 7 RENTVWD, %BD RIFF F+ 7 % [LIST fJ\’ YOV YT Fy ok
BLILDHEEF Y7 ThD, TNBOF ¥ I DT F v o7k, —RICERBEET S
amﬂﬁf%éomwéT®??/7m\&D&aWkA4+)7—5§§%10tH%mTéo
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(2) RIFF 7 4—A

RIFF 7 #—4) Lif. "RIFF" &5 F %7 ID (ckID) 2F2F v 7 38T L 3T, RIFF ©
BRI 7 7 ANVER RIFF 7 7.4V) ZHEKRLTWS, .

RIFF ¥+ 7 ) ® ckData (F¥ 277 —%) i1, formType (TA—bEAT) &J:ii}’béﬁ’ﬁﬁﬁ@4
Xga—Fe, TRICES —EOY T F ¥ 2 hbBoTVS, '

RIFF F+ 7 B R OBBOF v 2 ThV. RIFF 74— AU ATHS L H#IT, 1 S UMFE
LAV, tORTF ¥ 7 RIFF Fx v 2OV 7 F ¥ 2 Thd,

74— hFA TR, F—5 OAESERITBRDOI—FTHY, EOEIRYTF I8
ainfwéﬁh‘_@:—k W&o Thhd, 7;—A5471§ﬁb&nﬁ&6&w Bk Ehniz
7¢—Aﬁ47ﬂki¢f§?én6

ENERR. Fx 7 ID (kID) bREEZLR2ITHI Bhbhv, 2TRKIXEDF ¥ 7 ID 1T, Bx i
TH—LEA 71&#1'6% 6?)1)5130)7”( /a RRT. 4%&’@7;—A&47T1§m énéfJf/& ID i,
éT/J jciriépaénéo

RIFF % ¥ 7 ¥ BF4 5 2:F1g 31D X S ickREND,

I~b27r7t/|~ :I—|~’_ -
g (Hex) (Hex)
+00 52 .
01 49 "RIFF"
.'+02 46 (ckiD)
+03[ 46 o
+04 | ckSize
) : (4Byte) .
+08 formType
(4Byte)
+0c YTFroh 1
> RIFFF+ >4 M
YTFv>H 2 ckData [ckSize]
J

Fig. 31 RIFF F v >V O |
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[B%]

RERMR T +—bF A ThTable 20iCZEiF 5, “NHRBBELDT +—bIA TROT, 2TKXE
TREENB, | o - '

Table 20 KRR T+ —LH 4T

TA—-LHAT - E% ]
PAL NLy 774 VER
RDIB RIFF DIB~ (Device Independent Bitmap) FE=R
RMID | RIFF MIDI 2=, .
RMMP RIFFRLAFAF 4 PL—E—-TJ714LFER
WAVE WAVE Form Audio File 23
—89—
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(3) WAVE Form Audio File JZ3X

TWAVE 74 —A) [XRIFF 74 —ALD 1 2TH Y, FAPIMLENEY I FERI DD T 7 4
NWTHDB, 74 —AFATIIXFEY ' WAVE' TH B,

WAVE Form Audio File D¥LEFIT "WAV"CH 3,
WAVE Form Audio File KR O7F— 2 #E% Fig. 320127775

Fig. 32268 b2k 512, RIFF Fv 7| OF ¥ 77 —4% (ckData [ckSize]) IX—AfRIZ formType

("WAVE"). fmt-ck (format chunk : 7#—< v FF ¥ 7). fact-ck (fact chunk : 777 hF+>
7). data-ck (data chunk : 7—ZF v 7) »bmloT\5, fmt-ck & data-ck IXHFDF ¥ 7T
HBM, fact-ck IX WAVE 74 —ALDT7 4+ —<y & A 7 (format type. FEa—T 4 70EN) K&

EKELT, WARBELAREREEND D,
LOMIZA TS s v DY T F v vy R REL. L AEOHEEREENT S L RTE B,

{BLFig. 32TRA T a v DF ¥ 7 2B\ TH 3B,

ZKLZAAZ7Ewh O-F Bk ' E=13

(Hex) (Hex)
+00 [ 52
+01] 49 "RIFF"
+02 46 (ekiD)
+03 46
+04 ckSize
‘ (4Byte) | .
+08 [ 57 . \
09| 41 ‘WAVE" “ft"
+0A [ 56 (formType) ckSize (4Byte)
+0B| 45 ' ckData[ckSize)
+0C fmt-ck RIFF
“fact’ > Froo0
ckSize (4Byte) ckData
fact-ck ckData [ckSize] [ckSize]
data-ck "data"
ckSize (4Byte)
ckData [ckSize] j

Fig. 32 WAVE Form Audio File X007 — 7 ##:8
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[fmt-ck]

fmt-ck (format chunk: 74 —<v hF¥ ) 13, BED data-ck (data chunk7T—FF ¥ 7) L&
FNTVWBREFET—ZOEREEET D 74 —<y MEREEA TV S, fmt-ck @ ckID (chunk ID:F ¥
-7 ID) i, "fmt"Th D, o

"fnt "1 3 XFROCT, BEKEEXTF Q0H) BA>THD,
fmt-ck LT D BT data-ck DRI I L2 L2 BV

fmt-ck iXF v 7 OREEZ L TV 5728, ckSize & ckData[ckSize]Z T D A /3L L'C’a";}u’@l/‘{m‘i\
ckData DABII 7 +—<y oA 7 (FFa—F 4/ OBR) KEHFT 5, Z0 ckData i1, [ 2]
TRENIEEEE, (R3] TREANB AL MILLHES TS,

struct{ ‘ . ‘
unsigned int wFo}matTag; N24-y 5947
unsigned int  nChannels; I FeRLH
unsigned long nSamplesPerSec;  // AV 2, AR VR N
unsignrd long hAygBytesPerSeé:; 1 TSI A
unsigned int  nBlockAlign; - I 70yvoBREYE
unsigned it wBitsPerSample; -/ £y MR LT
unsigned it cbSize; SR NEES "

} WAVEFORMATEX: ‘ . &2

unsigned char extByte[cbSize]; . ‘ . - Y/ ;{E)JUAW ] ‘-..-l- (&3]

—9]—
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7 =<y MEBROE AL/ DE K% Table 212 T, RS

Table21 74—y MEBOEALIN— T ne

AN

8

wFormatTag

WAVE 74 —LD7#4—-y b4 7 (BEI-T4 0 VOER) ETTHSHL
16y NBE, RERMLRT7A—<w M A4 7OBIELTFIZRT,
PCM (/LR3I —REZ2L—-Y3 ) Fat : 0001H .- S
u-law ez (ITU-T G.711) : 0007.H
IMA-ADPCM (DVI-ADPCM) & - +0011.H.

nChannels

?v*)b&’&TTﬁ*ﬁﬁb 16y bFBYTHS, -E/ 7)b(11 X7“lx7ﬂi2 &R
%o

nSamplesPerSec

VAP A (? =1 ')0)*]‘/7‘%&) ERTHSHEL 32 By FE&’CE
%0 BEF v RXNVICOEETHEE IS,

PCMERADIBE . T O A 2\ DH:BEDEIL 8.0kHz, 11.025kHz, 22.05kHz, ,44.1kHz
THbo

nAvgBytesPerSec

—BYULDDOFHNA M RERTEHSREL 32 l:‘u hgﬁfb '9 data- ckkﬁ)%?‘—
X DETEEET D,
PCM ERXDIHE . nAvgBytesPerSec 3. L,L'F(D‘th_% L< 7&6 o .

nChanneIs wBitsPerSample / 8

nBlockAlign

data-ck AOT—7 D (154 h{EOD) Tay aiﬁﬁ’-‘bﬁ&-ﬁﬁvsﬂb 16 'y
FEBTHD, PCMERDIRS nBIockAllgn FUTFORIZEL < /;%m

nChannels * wBltsPerSampIe /8

wBitsPerSample

BEFrXNBOYCTLLEEVOEY METRTHSRU 6 EY NEBRTHS,
PCMEXDIBE. COfE(L 8 XIX 16 Thd,
EfY oY KF -5 OBAT ;wﬁb‘iﬁfénb\&')&t%li ‘0 12T 3,

cbSize

WAVEFORMATEX #8554 D# IZINE hizBHD 7 + — < v MEIR extByte[cbSize] |.
DYAX (154 M) &TFIHSML 16 Ev hEBTHS, COBRIE. JE PCM |
EREEVTEME A BEERNT 2 20IZEAT 3, EEBNATEDES
&, COEIX0ET D,

PCM FEXDIBE. COXUINIZTETHD (cbSize D74 — N FEEERITFIw
EH ey,

extByte[cbSize]

WAVEFORMATEX #8540 EICHMENEMD 74— v MERERT/NA b
NTH5%, .

COBROBKIE. 74—V v oA FIZ8TFT 5, cbSize DEHIODBAIK. =
D714 =) RIETFEELRL,

PCM e D3HE (L. cbSize D7 1 —JL kK& | extByte[cbSize]D 7 4 — )L KDOFEH
HFETH D,
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fmt-ck DHEZRRYT 5 LFig 330 X HickEns, .

PRLZAT7Ey b a-F ek

(Hex)  (Hex)
+00 66
+01 6D “fmt"
+02 | 74 (ckiD)
+03 20
+04 ckSize
(4Byte) :
+08 wformatTag ) \
(2Byte)
+0A ’ nChannels
(2Byte)
+0C |- nSamplesPerSec
. : (4Byte) . . . ‘
+10 nAvgBytesPerSec WAVEFORMATEX . fmtck @
(4Byte) Y&k (18Byte) > ckData[cksize] -
+14 nBlockAlign
(2Byte)
+16 wBitsPerSample
(2Byte)
+18 : chsize
(2Byte) , .
+1A . e ‘
extByte[cbSize] BHINA RFY }

Fig. 33 fmt-ck D%k

_93._
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[fact-ck]

fact-ck (fact chunk:77 2 FF ¥ 7) iX. WAVE 77 A VORBIZBBL T, 77 A MREFEOHEREE
WTBEDIcAVSR5, fact-ck @ ckID (chunk ID:F+¥ > 7 ID) iX. XFEY "fact" ThH B,

fact-ck X, 1$KD WAVE 77 A VTREL SNBEREBRMT Bbic, BETBZLRBELTY
B0, BERE—DOBROLBEIN TS ' ' -

BE fact-ck KN TE B01%, [R4] TERX nNaHEHRTH D,
unsigned long dwSampleLength; n" *f/7’)b§ - (X 4]

Table 22 fact-ck D X /1N —

P ZA ' 3%EA
BET-S0Y TV (VOTIUR) #RTFSEL 32 t v NEBTH S,
dwSampleLength fmt-ck A D nSamplePerSec (Dtﬁiﬁé:"ﬁﬂ«?%"‘bﬁ% &L 95&#’”&?%?‘%
NTED (ﬁnﬁf'a'i)o ' -

BEEZEIN TV SEHIT dwSampleLength #3207, fact-ck- @ ckSize (chunk Size:F ¥ > 7 %
4 %) DEIE 00000004 H & LTRVAE, RRITHRMEN ST ckSize DERLDS THIEDL B
5 (20 EIT00000004H & 0 bR & BIEC23), ZOHE, F077 4 :m%arvzc RN 4=V K
RILT, KOF > 7 DRBICELZ L, ZORDIG, ckSize OEILE L HHRHLERD 5,

fact-ck ORERE % R % & Fig. 34D & 31772 5, ckSize DIEIL. 00000004 H' KEELTHB (Write
DL EIZOERED). |

7KLRAZ+Ew N O-F =13
(Hex) (Hex)

+00 66
+01 61 "fact"
+02 63 (ckiD)
+03 74
+04 04
*05( o0 00000004.H
+06 00 (ckSize)
+07 00
*08 dws?’:g;'jngth } ckData{cksize]

Fig. 34 fact-ck D&

[data-ck]

data-ck (data chunk:7—% F x> 7) & EET —F 2HMNTHODF %7 ThH%S, ckID (chunk

_94-—,
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ID;F+ 7 ID) k. XF5EY "data" T B,

data-ck @ ckData ‘(chunk Data:Fy¥ 7 7—4%) 1L, %.57’—521{12150)?7\7))6)55260 BL. ®Biz Ry
R BRSNS T E BB B, - |
%%f—&m\%@7#-7yF547ﬁmDT:—FMénTwéo%ﬁ?~5%ﬁiT5&%m\
fmt-ck OEHREFIAT 2, '

data-ck @ ckSize (chunk Size:F¥ 7% A X) X, =— F‘(Béﬂf:’é‘fﬁ?—ﬁ’@&o)‘ﬁ'/( AeRT,
data-ck OEZ RN T 5 L Fig. 350 & HILR SN D,

ZELAFAZ7tEy M 3-F p=13
(Hex)  (Hex)

+00 64

+01 61 "data"

+02 74 {ckiD)

+03 61

+04 ckSize EET -5 OY

(4Byte) 4 X
+08 \
. J-KR{E2hi=5g
ckDatalekSize] | > s — pats

Fig. 35 data-ck (¥
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3.5.2.PCM Audio Data M EAKE:E

PCM BEF—#13, ) =7 BRRT (AD ZH) BHERSEFF—5 ThoT, EFOLDOFS
LB STV, BAROESRBIIRET, BAHTEIT CHEETE 3 AMEE TH 5,

TA—2y NFATHEPCM (PO RI—REVal—va V) BROBAOEREE ZFig. 36I10TT,

PRLZA7Ey b Ok ok
(Hex)  (Hex)
+00 52
+01 [ 49 "RIFF"
+02 46 (ckID)
+03 46
+04 ckSize
(4Byte)
+08 57
+09 [ 41 “WAVE"
+0A 56 (formType).
+0B 45 :
+0C fmt-ck - PCMERD 7 4 — < v MER
(24Byte) (44 Xl&24 /54 FERE)
+24 , ,
data-ck PCMEXDEET - %

Fig. 36 PCM e XD EAME
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PCM ERDHEE. fmt-ck ITBRIN B EEFROEEB 2 fEIXTable 2312 & 3,

Table 23 PCM 2R fmt-ck {48

PCM (JSLRD—-FETalL—->ay) st

AN wiE o .
ckSize (fmt-ck) 00000010.H (16Byte. cbSize NFEL 1= &)
wFormatTag 0001.H (PCM ) .

BE-FOEBUTOESD,

nChannels 0001.H (£/54) or 0002H (RFL#)

HEE-FOBIIULTOESED,
00001F40.H (8.0kHz)

nSamplesPerSec 00002B11.H (11.025kHz)

00005622.H (22.05kHz)

0000AC44.H (44.10kHz)

ZE- FOBIIUTOESD,
00001F40.H (8.0kHz,8bit £/ S L)
00003E80.H (8.0kHz,8bit 2 7L #)
00003E8B0.H (8.0kHz,16bit £/ S L) -
00007D00.H (8.0kHz,16bit 7L )
00002B11.H (11.025kHz,8bit €/ S L)
00005622.H (11.025kHz,8bit 2 7 L )
00005622.H (11.025kHz,16bit €/ S 1) <
0000AC44.H (11.025kHz,16bit 7L A) - . - z
00005622.H (22.05kHz,8bit €/ L) - .
0000AC44.H (22.05kHz,8bit 2 5L #) -
0000AC44.H (22.05kHz,16bit £/ S JL)

00015888.H (22.05kHz,16bit X5~ L )

0000AC44.H (44.10kHz,8bit €/ S L) - ' o

00015888.H (44.10kHz;8bit 27 L 1) :

00015888.H (44.10kHz,16bit £/ S L)

0002B110:H (44.10kHz,16bit R 7L )
£&5% : nSamplesPerSec * nBlockAlign

‘| nAvgBytesPerSec

BHE-FOERUTOESD, U N
0001.H (8bit £/ 5JL) L
0002.H -(8bit 2 7L %) oo R o]
0002.H (16bit £/ SJ) - T e
0004.H (i6bit ZFLA) 7 i “ : ,
838 nChannels * wBitsPerSample /8 . Lo o
B d taN *

nBlockAlign

AT FOBRUTOESD, ‘

wBitsPerSample 0008.H (8bit) or 0010.H (16bit) - ~ - ™ - &

cbSize rE

extByte[cbSize] T8
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PCM BADEEFT—F 0BG, Vo INO7—EHRL 8 ¥y b, XiZ 16 Uy FOBKTHS, =
NoDYINDT—F AL £ OfE % Table 2417 |

Table24 Y7L TF-5OFER LM

YoIWH4X T—YER =/ME - hhEfE RAME
8w b PCM FEEmLUBH 0(00.H) 128(80.H) 255 (FF.H)
16w hPCM | FSHABH -32768(8000.H) 0(0000.H) 32767(7FFF.H)

data-ck 28 £ 3 PCM F57 — #i3Fig. 370 L Y8y ¥ 743, TnbORIBNT, ERDA
A MRTFROT FLR, HRO/SL MBELOT FLACE#ENS,

- 8Ky ME/SILPCM »
¥ 0 Ho7NA $TN2 H27N3

FyxIL0 FrxILO FyxNL0 ?v*&o-
N MO AT O N4 M2 N4 K3
- 8F v RZAFL 7 PCM
#>7N0 H#o7I1
F 4RI 0 F oI FrxAL0 | FeriLi
(%) (H) (') (®)
TAY) NA 1 T4 F2 . A r3
- 16 Ew hE/ 5L PCM ' -
#2270 YT
F oL 0 F X0 FexRAO | Fexao.
FHUSA k A b FHNA b~ | BRI R
AT @ NI AV N N4 M2 v N4 3
- 16 Ev X7 LA PCM
#2710 - _
FrxLo0 FrrLO Foalt | FeaRld
(%) (%) (B) _ o A#R)
T4~ A b SRR | EEab

IS4 RO N4 R Y I

Fig. 37 PCM BB F—# DSy E D4, .0 oo ciETn
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3.5.3. u-Law Audio Data D E A48t

u-Law EET— . “%@?’-&@%'&y7’1V75§3Fﬁﬁ2 () OERFILHEEZRF LTI 0 b
Bb, ZNIZEY, 8y bV A XT 16 ¥y MEYUDT—F 2RI ZLENTED, BET DL &I,
V=T216 By FF—2IEBRLTHH Y =T 2 DIAEBRBZHETH, Xidp -Law OBF gL W
OEMEETS 8 By FOKERY DA EBRBLBELTT T o/ 0EBIEELBIHERDD, Z0OHEH
LB BtO¥EME, 8 EybpLaw 7—% /16 By MV =T F—4# ¢ @Fai@%ﬁ&;ob\’di
ITU-TGTII% DB EBRTHZ &, '

Tx—<y hZA TRy -Law (TU-TG.711) BROEE. ZOESMEEIIFIg 38D LY ickENn B,

PCM ERXDHEES L DB VI, fmtck DY A4 B KEWT L (cbSize DT 4 —V RBEFEETB). fact-ck
BEETHEDETH B,

FZRLRFAZ7Ew b+ 3-F =13
(Hex)  (Hex) '

+00 | " 52

+01 49 "RIFF"

+02 46 (ckiD)

+03 46

+04 " ckSize
(4Byte)

+08 57 .

+09 41 "WAVE"

+0A 56 (formType) -

+0B| 45 .

+0C fmtck u-Law XD 7 + -7 v MER

~ (26Byte) (Y4 X226 54 FEE)
+26 |- u fact-ck | Fraagosovs ey
: (12Byte) OY TN (u-law fER)

+32 | : ' R '

data-ck PCMERADBETF—%

Fig. 38 u-Law e DEAME
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u-Law ER D%

&, fmt-ck & fact-ck ITHMEN D FFROEERI R EITTable 260 &89, .- ..

Table 25 w-Law ﬁ»;to) fmt-ck. fact-ck t&$R

p-Law (ITU-TG711) ﬁ,

4[]

AN, o
ckSize (fmt-ck) 00000012.H (18Byte, WAVEFORMATEX DH)
" | wFormatTag 0007.H (u-LawFt)
n‘Cha.nneIs'A FE- FOBIEIUATOESD,

0001.H (E£/ ZJL) or 0002H (RFL#)

nSamplesPerSec

00001F40.H (8.0kHz)

BE-FOERUTOEED,.

00001F40.H (8.0kHz, 8bit £/ 3 J)

nAvgBytesPerSec 00003E80.H -(8.0kHz, 8bit' 2 7L #)
EHT, : nSamplesPerSec * nBlockAlign
BFE—- ROEIEUNTOESD,

. 0001.H (8bit £/ S )

nBlockAiign 0002.H (8bit 7L 7) ‘
E#3 : nChannels * wBitsPerSample / 8

wBitsPerSample 0008.H (8bit) o

cbSize 0000.H (extBytelcbSizelis., #4E )

extByte[cbSize] F=E

1]
dwSampleLength KRICBERgELY /7’)Lﬁ%£ﬁ?‘ 3¢ &?‘Eﬁ‘i’% o

data-ck IZ&EN5 u-Law &

EBI : (ckSize_of data- ck)/nBIockAllgn

THOT LR, HROAL MR EEOT FLUREHEND, o 7
cu-lawE/ Z I A e .
YIINO0 - HITW S HrTN2 T HUTA3
FrxA0 ¢l . FrRAO0 ?y#»o-"wﬁ?v*»o )
A KO AR AR 2 Aks L -
- u-law A5 L F T | i
H27N0 - v/7»1 .
FLRLO F i1 Fran0 | Foasd
(%) (&) (%) (B)
N+ O INA R INA b2 N4 K3

Fig. 39 u-LawBERT—5D/NNvF+2 Y
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3.5.4.IMA-ADPCM Audio Data M E A4%:E

IMA-ADPCM ¥F7— 411, 16 ¥y ) =7 PCM EFF— ¥ 2 EHBASLLTHADNB 4 Ly hOF

BFT7—#%Thb, IMA-ADPCM ii. 54 DVI-ADPCM & $FEINTWA LI IZ, TOEHET LY X

- AtXJE4 Intel's DVI Group (DVI:Digital Video Interactive) THZE SN bDTHY . IMA
(Interactive Multimedia Association) &> THEDEFEFTF —FHERO 1 DICHEAENLE VI RiE

BB, _ ) S .

IMA-ADPCM D7 /v 2 ) X LDFEMIL. IMADigital Audio Doc-Pac™E D &2 BRI 5 L ‘

7 A==y b& A7) IMA-ADPCM (DVI-ADPCM) FEXDOHAE. TOEAEE ZFig. 40I2577,

u-Law R @k, fact-ck 2B T 58, fmt-ck DY A XRKE L RoTWBEANEAR B (cbSize D
7 4 —)v ROAIZ, wSamplesPerBlock ® 7 4 —/)V FHBHFFET B),

7ZELZAA 7€y b Oa-F =13
(Hex)  (Hex)

+00 52

*011 49 "RIFF"

+02 46 (ckiD)

+03 | 46

+04 ckSize
(4Byte)

+08 57

09| 41 "WAVE" - .

+0A 56 (formTypej ’

+0B| 45 | _

+0C fmt-ck IMAADPCM FEX D 7 # — < v MEER
(28Byte) (4 X228 /54 FEE)

+28 fact-ck FrRVBEOTOVYEEVOY LTI
(12Byte) - (IMA-ADPCMFEX)

+34 . (_u...-_u-\nnuﬁg__%t);‘
data-ck PCMERDEET—% -

Fig. 40 MA-ADPCM EXOBAME - - - - -
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IMA-ADPCM D% 4, fmt-ck & fact-ck iICBMEN L EFROBAN2MEZ Table 26: Table 27iC

Yo

" Table 26 IMA-ADPCM F.X® fmt-ck, fact-ck MIFER (1)

IMA-ADPCM (DVI-ADPCM) 3

AN

W@

ckSize (fmt-ck)

00000014.H (20 /%4 )

wFormatTag

0011.H (IMA-ADPCM J=X)

nChannels

0001.H (£/>J)) or 0002H (RFL#A)

nSamplesPerSec

RE-FOBRUTOESY, -

00001F40.H (8.0kHz)

00002B11.H (11.025Hz)
00005622.H (22.050Hz)
0000AC44.H (44.10Hz)

nAvgBytesPerSec

- FOMILLTOESLD,
00000FD7.H (8.0kHz, 4bit £/ SJ)
OO001FAE.H (8.0kHz, 4bit X5 L #)
000015D4.H (11.025kHz, 4bit £/ S))
00002BA9.H (11.025kHz, 4bit X5 L #4)
00002B5C.H (22.05kHz, 4bit €/ Z )
000056B9.H (22.05kHz, 4bit X5 L )
0000566D.H (44.10kHz, 4bit £/ Z )
O000ACDB.H (44.10kHz, 4bit X 7L #)
E#EI . nSamplesPerSec*nBlockAlign / wSamplesPerBlock

nBIockAIign1

N bt

Z2E- FOMEIUTOESD,
0100.H (8.0kHz, 4bit £/ SJ)
0200.H (8.0kHz, 4bit X 7L #)
0100.H (11.025kHz, 4bit €/ S))
0200.H (11.025kHz, 4bit ZFL #)
0200.H (22.05kHz, 4bit £/ SJ)
0400.H (22.05kHz, 4bit 7L #) °
+-0400:H (44.10kHz, 4bit €/ SL) =
0800.H- (44.10kHz, 4bit RFLA). . -
EHEKIL(N+1)* 4*nChannels T 2 M. -
256 * nChannels * max (1,nSamplesPerSec / 11.025kHz)

wBitsPerSample

ERAVWSCLEMRTE . i
0004.H (4bit) -

cbSize

0002.H

- —102—
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Table 27 IMA-ADPCM 2D fmt-ck. fact-ck (IE48 (2)

IMA-ADPCM (DVI-ADPCM) 3

extByte[cbSize]

ET- FOBIILTOES N,
01F9.H (8.0kHz, 4 bit £/ )
01F9.H (8.0kHz, 4 bit RF L #)
01F9.H (11.025kHz, 4bit £/ SJ)
01F9.H (11.025kHz, 4 bit A5 L #)
03F9.H (22.05kHz, 4 bit £/ SL)
03F9.H (22.05kHz, 4 bit XL #)
07F9.H (44.10kHz, 4 bit £/ S )
07F9.H (44.10kHz, 4 bit AFL F)
EH:m (L. wSamplesPerBlock (F+ RALBHD 7Oy 4 Hf=D DY
TIBERTHSRL 16 By MER)
X = (nBlockAlign - (4 * nChannels)) * 8
Y = wBitsPerSamples * nChannels
EThiE,
" wSamplesPerBlock = (X/Y) +1

‘ dwSamplel.ength

ERICFERRRY D TABERBRT L &#RT S,
ERAIUTOEY
X = ckSize_of_data-ck/nBlockAlign
eThiE, 4
dwSampleLength = (X+1)* wSamplesPerBlock

data-ck IZ& £1% IMA-ADPCM ¥7E 7 — 41X, Fig. 41, Fig. 42, Fig. 430 L 5271 v 7 BTy
7 LTREHT D,

BEORILZ. T2y ODRERCAyIBHFETHIETH D, ~yFRIL TOT Ry 7 OFKY
DY INEE, RT v T BFALT—TV)OA VT v 7 AREHKEND, EF ¥+ RNVOEET— 21T

MLTWBDT, ~yFT— RIZF ¥ RNVOEREFEET 3,

Ay HU— RIZ45A FBRY ., (K 5] DX ICEBSND, ~y FBEET 570, IMA-ADPCM

@%ﬁ?-&dﬁ§@7uy&#&ﬁi?é:kﬁ&%édwB\7nyﬁ¥&?§yybfakzﬁ

ARETH D,
Fig. 41~Fig. 43iIcB\ T, ERDO A b B TFLOT RI/Z‘\ Eﬁﬂ@(*{ I EALDT FLRIZBHEHh
Be ‘ S o
typedef struct {
signed int iSampQ; 7y o0BMY > TILE
unsigned char bStepTablelndex; NAFYT5F=—TNA > TFvH R
unsigned char bReserved; ‘ A2 VAR
} IMA_ADPCMBLOCKHEADER; --- [R 5]
—-103-
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Fig. 41~Fig. 439, N, M. P RUT#& T,

--- [3X6]

N = (nBlockAlign /(4*nChannels)) - 1
M=0,1,23, -, N1 - R
P=(M*8)+1 --- [8]
~y T-5
A - _A
Ay HFD— K Ay FI—F F-4D-FK0 | F-%9-FK0
FrxILO FrrlA FrxLO Frxi
(k) (H) (%) (8)
F—4 (B =NI—K I Fox)
_ A
F—H#D—-KM | F=HI—-FKM F=HD—KNA | F=HD— K N1
FraxL0 Fr i1 FHxILO FrRIA
(&) - (&) (%) (B)
Fig. 41 IMA-ADPCM EEF -5 DS F >4
Ay H D — K (4.Byte)
A
. N
Sample 0 Sample 0 ATy TTF—=7I - .
T/ XA b L4 b A>FvH R T b
XA RO INA M1 N4 k2 N4 K3
Fig. 42 IMA-AADPCM BRI T — ¥ DAy ¥ D — K
F—#79—FM (4Byte)
SampleP |  P+1 Ps2 i P43 | cPsa i Ps5 | Ps6 | . PeT
LSB MSB i LSB MSB | LSB MSB | LSB MSB | LSB MSB | LSB MSB | LSB MSB | LSB MSB
INM MO, INA M1 N4 b2

Fig. 43 IMA-ADPCM EEF ~ 4 DT % 97— K M
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36. BT HFv+>7

Exf EF 7 7 A NVIZBWTHERATAF Y 7 LoV TRRE, - -

3.6.1.WAVE Form Audio File DEAF © > 4

WAVE 7 7 A4 VDO EFRIEE % T3 Fig. 32068 btk ? 21, WAVE Form Audio File @ézfi?‘? e
JIUTD 4->THB,

RIFFF+ >
fmt Fv>5
fact Fv >4
data F+ >4

(R3]

fmtFvr7 fact Fry 7. dataF v 7D 3DNXRIFF Fy 2 DY TF+v 27 Thb, WAVE
77 AMEI I DD RIFF Fx 2 b0, BEMRERIIY 7 Fr¥ L 2 0FEEhTVS,

T —LEFATH PCM (POVRI— KEDal— 3 V) BROBAK WZR- T, fact 3‘«’/7&
RELLBN, EPCMERX (u-Law R, IMA-ADPCM R &) OS] iZ/EJ:fIO'Cb‘Z)
=®H, ZZ Tl fact-ck ZHEARF ¥ 7 IZEH T3,

MUz, A7 arDF T F v 2 EANS T L LAHETH S,

RIFF F% > 7 OF v 7 7—% (ckData) DSEFTIL, "WAVE' 25 74— b o4 FTHREEN
—C‘/\éo

—105—
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36.2.LISTF+>2&INFOUR K

WAVE 7 #— L% e 35 RIFF 74— AJX, B2 21E8% RIFF F¥ 2 0% 7F ¥ 7 DR
MT5, TNOHOFTF X713, 74— bIATEBIZERDONEEREOLDTHD I L BEVVMR,
TA—bEA T THEEINDT —F L ITEEGLRMAMBERLRE2BRT DI, LAOFY 7 v B
HEEnTw3, ’

(LISTF x> 71 X, ZOLHOBIABAOF ¥ 7 ThHB,

I T LIST F % > 7 DEWFILOWTH~ B,

(1) LISTFx>7

LIST F¥% 7 3IRBOF ¥ 7 THY, AR T A —DLIATDI77ANERTEBRZENEETH
5. LIST F¥ 713, BEEADRBOF ¥ 7 THE0b, O KID (Fyx2 ID) IAkFETHR ,
mEnd,

LIST Fx v 2 XF0HZ, $7F% 27DV Rk (—HOYTF ¥ 2) 2, [BFELV—F LV AEEAT
W3, '

LBT??yﬁamth(??V&?—5)M\EHMm(DZF§47)k@ﬁﬂé%ﬁ@4i$ﬂ—
&, TR T T F ¥ 27D Y A bRB,

T O RIFF 7 »7 £V B2, LIST F % 7 i3#IC RIFF 7 ¢ > 7 X9 b FROBEICE
NBATRZSTNS,

VAREA T, YA PORNBREFRNT2EDREAENS, ZOdH, BEDT +—hZ A FTLH
EONL2NYRMAT DD, BRTERWIRA A FICHBLEHEIT, £ LIST Frr 7%
BRI B L NTE B, | | )

VRN TIE, BEL2TNIT RO BEES, BoRLRT 4+ —LZ A T THEATEBRAY
A bMEATE KXFTRILEND,

BHEDT #—AF 4 TTLMEDRRVY X M54 71, £ TILFTREEND,

~106— |
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LISTF ¥ v 7 O#EX M7 5 LFig 440X IR EIN 3,

PRLAAZ7Ey N 23-F =13

(Hex)  (Hex)
+00| 4C
*01| 49 "LIST"
+02 53 (ckiD)
+03 54
*04 ckSize
(4Byte)
+08 : listType h
(4Byte)
*0C $TF 20 1 |
' > LISTF+> 00
BITFv2r2 \ HTFv2HD ckData [ckSize]
Rk

Fig. 44 LIST F v >/ D&

(2) INFO V% k , .
[INFO Y 2 bJ i3, "INFO" 2\ 5 R&HFA DI listType (VX h¥ 4 F) %#&- LIST F¥> 2T
b5,

ZA4 MV, EfEHE, AR MREOEBMRERIL, HOLWE T+ AL ITALLI KLEL &N
B3, INFO Y 2 MIZn bOB@BERMKT 52 bIERASIN D,

INFO U2 M EROAEIL. +7F %7 DU R FOFIBHERTN AR, ZhbOY
Fx 723, BROBEELRBF ¥ 7T 2ERT 3,

INFO U2 MZEBENABRITEINLRERTH->T. WAVE 74— LDEEF—ZDLE IR AL LD
F—ZORRIZIIEBEEZRVOT, 2FX v 7L THREIBEIIZ V. FLOF YU 27 REBEINEZD
BAIZEY, INFO YR MIKRHDTF ¥ 7 BEENTVEESIE. Z0F ¥ 22 EBET 528,

~107-
ADOBE - Exhibit 1008, page 288



INFO VR MRE LT, BEBEINTVWSF ¥ 7 &Table 28IZ77F, T bBBEFADTF ¥ 743,
NULL #8# (&#%D/5A4 b8 '00.H) Ehi ASCIL 7 ¥ R M XFFIOF TIRBEEHT 5,

Table 28 INFO U X FBF v 4 —8

Fv>2 41D BB
IARL T—hA4ATEB, 774 NOXENEHBINEEAETT,
IART kE, 274NMOFAYSHILEEOREETT
ICMS KiEE, 774 NVOXBEOEREKEALEANE OGS,
ICMT DAY N, Z7ZANPT77ANDOFEERICAETE—B/OBIAL METRT,
ICOP Z5E, 771V OEEEBRERT,
ICRD kB, 771 LOXBIMERI LB &IEET 5,
ICRP p0wT, AX=S90y7 (HiBEL) ShTwaheShigdd b,
IDIM ik, ZFANLDAVSFLNEEDY A X&IETT 5,
IDPI 1 4FHEDDRY M& (DPY)s 274 LOBYEICERENE T4 YD Ry
bEEERT,
IENG IVIZT, 77ANMEb IV 7O ETLHRT S,
IGNR T, ANVTFIMERDT ¥ L EERT B,
IKEY F—D— K, 77AAPT7ANOEEESRBTEIF—0—-ROYR K,
ILGT BZ)EEO T7ALBHEDEDICRBERT I AT LTORAZETORBOEL T
IMED XF 4 T, "computer image". "drawing". "lthograph" ZDEHR& Lt T 3,
INAM £, 77ALOTEDY A ML ERKT D,
PLT 2’1, v hDRE, I X—VEBETAVINMT D EEICERIhZEHEIEET
IPRD 85, "Encyclopedia of Pacific Northwest Geography’ D& 5I12%R T,
ISBJ X8, 774 MDOAR%E "Aerial view of Seattle" D LS 12k T, .
ISFT VMY T, 27 ANOERIZEDNIZY 7 Mo 718y i — D4,
ISHP HEBE, 77ALBHED=HIZRBLRT T A4 Y OEBAE (sharpness) DL %
&7,
ISRC V—Re Z7ANDAY THLEEEMB LI ADROEEKSR,
ISRE 1 V=27 % —14, "slide", "paper’. "map"EDLSIZ. T4 T MLEhERHD
o FAVTFHL 74 —-LERT,
ITCH BiiZ, FBO774NM T4 M LERTIEERT,
-108—

ADOBE - Exhibit 1008, page 289



INFO U 2 h D% Fig. 45127

PRLRAAZ7Ew b 22-FK Bek J-FK E=( 3
(Hex)  (Hex) : (Hex)
+00 [ 4C 49 ‘
*01| 49 "LIST" _4E "INAM"
- +02 53 (ckiD) . . 41 " (ckID)
+03 54 . 4D
+04 40 0A
+05 | 00 00000040.H 00 0000000A.H
+06 00 (ckSize) 00 (ckSize)
+Q7 00 00
+08 49
+09 4E "INFO" , "Two Trees"Z
+0A 46 (listType) (ckData)
+OB 4F
+0C INAM-ck
(18Byte) 49
+E | ICMT-ck 4E "ICMT"
(42Byte) 41 (ckiD)
4D
21
00 00000021.H
00 (ckSize)
00
"A picture for
the opening
screen'Z
(ckData)

Fig. 45 . INFO 1) 2 k@

©f

Fig. 46%BZ{Z, INFO U 2 MEA LOBEEHEL B3,

[INAM F¥»7) & TICMT Fv> 7 k‘%‘ihé?‘%z Fii?'ﬂ*ﬂ@%&i: YA kb‘OD‘C
FRBEHINTVAS, Zhid NULL #35% &% 5. %%kﬁﬂﬂénéﬂ—l\ﬂ '00.HTh 5,

BF %I OF ¥ 77 —% (ckData) I3, {%&/v KBS B TV TR Bizvy, il

NDBFRECOCOVPEHFH A PR DD L &L T —F OREIT Ny B34 b 1245,

*Fig. 450FIOHE, ICMT F %> 7 DIF @ NULL #8625 T 33 A4 KChBRD, Ry F

234 b 00.H EAILAIFRIER B2 INAM T+ v 7 DEROHIL, NULLXM%%@&;—C 10
R N THBED, Ny K5L MNIRETH B, T

ICMT F¥ 2 DF v 7% A4 X (ckSize) DEIX. ZD/3y RXAL FEFATVRY, LA,
ﬁ"f‘“\’/¢fﬁ)5 MLIST F+ 7 ) @ﬁ‘ﬁ’/&*)‘/rzm@i *)‘7’3‘7 I DRy KA b%ﬁ

Tty
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ANTWABUENRDHD, TON—NVEFLRVWE, ZOLIST F¥ 7 ORIZEMP N TNEF ¥ 7
DHFET RLABRSN LR85,

(3) Exif EF7 7 ANVTHEMT S INFO Y X |
Exf %7 7 A VTHEAT S INFO Y 2 MILLTO@EY,

INFO URRMZANBZ L DHKAF v 71ITable 28I R L@ Y THAN, Exif EF 77 AL TE
BT5b01k. —OROEILBUHLEUTFRETEF ¥ 7 OHET 5,

(ERTEF ¥ 7]

INAM

Exf EF 77 ANDEA MVETEHERT B, F4 MU ASCI XFFITicdk L. NULL #8353,

ZORROTEIIA T a &5,
iZ®FI)  "Exif Audio File Example'Z

IGNR

Exif EF 7 7 A NVOEEDY ¥ IV ERRET D, /%' VIVATE ASCII XFF|Cie# L. NULL #8833,
IOBRORFIIA T a T 5,
8\ GIl)  “narration"Z

ICRD

Exif £ 7 7 A VOEREA B2 28+ 5, BERD ASCII XFFITEA B 2wd+ 5, (4£.4.-8] ©
BACEET B, Bb. (E) (A (B I0TNEROMEAS 7Y CREBbOEF5, 1411 4
K. AL TEIITAEN 2 FiTRT, [AIRIATAIA 1 KOMOL 211, 10 DF 20 TED S LD L
¥5, REIER. ). T8 TR)OMELT5, ZOWEIL ASCII XFF20T, NULL #8452 &,
OFXUIEERRTHD (Fxr 77 —F8 11 X4 MEAET. 23y RS MEMENRS), 2D
BROTBIA TV 2 v 275,

) ';1997;04-08"2 (31:19975;'4)5188) _ e

ICM’I‘ . - v oL T -._ . NI [ AR . -'\‘lT .

ry oo R

Exif $H 77 A V0. 207 7 A VOERCET 52 2 2V R RET 5, TR M ASCIL X
FFCRHEL. NULL #HT 5, =22 MBEROIILMD & &1ty ANTAOXOKRD Y ITE ) 4
FERE 2, WITXFEANTIIAZLZY, JOWBORBIIFTY 205, .

f—:ﬂﬁﬂv) “Recorded by Digital Still Camera"Z ' -

WRT - v e , B

Exif 7 7 7 A WOLERRE DARTZ R8T D, 4 AL ASCII XFFI T L. NULL #¥ig3 5, Z0
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BORFIIX S s v ET 5,
W)  “Taro Yamada'Z

ICOP

Exif 75 7 7 A VOEFHEFRELET 5, E1EHEILASCII XFFITiLH L. NULL #iR$ 5, E1FHE
BEETHNIL, EIan bt 20RICEAXF (20H) & 1 2BEVWTENTRLEREZ DL T3,
ZOEROTHEIIA SV a v ed 5,

28B)) “"Copyright Exif Corporation 1997."Z

[(EEFRL HRRA]

o HWATREZHETEF v 7ML BELRZ2VWLDET S,

o HATZTINFO R PEHUHE, RHMOF ¥ I BRERENILD TOF Y7 2AFXy T3
Tl INFOURMNFYUZIXEREMENDIAERGHDIDB, ZOLIXTHILICL->THE
BRPRIND,

o —MRDINFO Y R FOBEIIH-T, HRERHET DL,
o INHMOINFOJRIDREEIL, £THTVar&T 5,

o Exif EFE77ANVTERTS INFO VX M3, BREEAORBOF ¥ 7 2FALTHWADT,
ZOEBMITILAD 'RIFF Form Reader) Y 7 hTHHB Z & BERETHD BA1E Windows™
T HBOa—FAVT 4 VT I =TTHEDB),
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36.3.EXfEZEE 774 ILEBDOHFE 'r*ﬁﬁﬁ%?vzo

Exif 5 7 7 4 VEA OfTtBIFROTEIILUT OB,

Exif B OftBIF®R L 1X. —#® WAVE Form Audio File T/ iﬁ:’%éﬁf\/\&b‘ Exif %7 7 /(/VE
AOHBIERTHD, ZOMNE Fﬁi%ﬂﬁﬁbﬁﬁfi BHTHY . AL L DF— BChBERT — ﬁ@ﬁ@?ﬂk
By 5 x, #-T. Exi ﬁ77’(/1/ I, D WAVE Form Audio File &Eﬁ‘lﬁ%ﬁ’)\_
NTED, :

Exif 5 7 7 4 VEA OFF BERIT. UTVDJ:O upaﬁﬁ”é

(1) LISTF x> 7 %26HT 5,

ik B B B, Bxif BE7 7 A VEEOHBERIL. BRELORAT YL Th
% LIST Fx 7 #RALTRHRT B, LIST F¥ L/ HR2TOT+—hFA 7TCHATESDT, 0
F% 2 % WAVE Form Audio File DFIZANTH BV, B4 DML, ZOLIST Fv 7 KAEN
BYTFr s ORCRET B, -

(2 FHOYRMAY "exif"ZERT D,

LIST F¥ v 7 & 5 H®A, Exif %’77/(11/l7ﬁ0)|‘*$ﬁ'5%6 }:E%T?‘étb @Fﬁ@)
A NIATEEET D &0))XF§’/{7’<‘:L’CUT%‘:F§%6° o

-;‘amamwuzh9+7"am(érmx;)

Exif ¥F 7 7 A VEE OFHEHFRIZ. WAVE Form Audio File ﬁﬁQUJEF“C Lﬁ)ﬁb‘&i’bfib DT, 2T
IINXFTRIESND,

UT. YRAMEATH "exif ' THDEOIORLISTF ¥ 7D L& lexif VR b EFT S,

(3) ExofBRERACEROT ¥ 72 EET D,

BHEOF ¥/ CHN%T 5 b OB, Exif BHT 7 A VEEORBESEERT 5L bOERAD
Fr ) EEHET D, BEONBHEROER L. TORBERERTET ¥ 7 ZUTITRT,
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(EHROBER EF ¥ 7]

ever
ERBOA—T 3 HRED LR B,

Exif B 7 7 A VERUE Di2, 4byte THRT 3, &34 M2 TFROT FLAMBIE Al, A2, Bl,
B2 ERTE. AlL A28 13—V 3@, Bl, B2BANA—Va VO TFERTHDETB, Al, A2,
Bl. B2 ®%& /34 bk, A—Va/ﬁﬁuﬁﬁﬁ%uﬁmlﬁiﬁ%éb'MﬂL%%ﬁK%F%éoc
OF ¥V I RERLT B

N—Ta VRITORERIY, 328328BT2 L,
SCEHI)  "0200" (X : Version 2.00)

erel

ZOF ¥ BEEINTND Exif EE 7 7 AN EEEDH S Exif BT 7 A V515585064
5, ZOBBREFATEIENIATRT IV r—a vy 7 M, BREEFEEBEMTITHETS LD
RIEBTED,

BEEHE LT, HEATHA Exif BRZ 7 ANDT7 7 A NVA LEETF (8 XFE+""'+ 3XFD ASCI
L XFFNEFB) B0 RET B, SRIER L2V, BERIZETAHEIT 265= BEHT 7 A E
W) FI7EBROZL, ¥, T ANVAFROTHFEIIOWNTIL, 3T1EEZSRDZ L,

Exif Ef& 7 7 A /L & Exif F5 7 7 A VOSBRI Table 2012R3 X 212 31 Y &5, Table 200 (2] X
BIDEIIZ, 1 2DT7 7 ANIBEEDO 7 7 ANVBIHIELTWAE I RBETH, EICBRREREIZHE
VHEED 7 7 ANEIL 1 DETRETILDET S, EEROEFRT 7 A VREETHHEL. Z0F
TERIICREENE I 7 AND T 7 ANAERETELDET S,

7z & 2L, Table 29@[2]’5:’(’@_\ Exif ¥ 7 7 4 /V"SND00001.WAV"iX. BS#¢4 3 Exif Ef%7 7A%

& LC"DSCO0001.JPG" D& & 775, #1C 3 > Exif & 7 7 A L"DSC00001.JPG", "DSC00002.JPG",

"DSC00003.JPG"i3. B 5 7 1 7V & LT Exif £ 7 7 4 L4"SNDO000L WAV" % > T\ 3,

ThLEROBEEAYASADES I LIk oT, SHREARTY DL bTE 5, BEFROHE

DHFIZOWTIE, BEROERIEE S, ZOEHIZ ASCI XFF2 DT, NULL ##s+32 L, B

Y5 Exf R 7 7 AR HBHERL. ZOF ¥ RUAL T 5,
oGl  "DSC00001. JPG"Z g
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Table 29 B8 7 7 4 L EBE T 7 1 L OBEIER

SRR | extEg7740 Exif S 7 74 )L
(1] 1541 DSC00001.JPG| €«————3#SND00001.WAV]|
DSC00001.JPG| €———3¢SND00001.WAV|
2] S5 1 [DSC00002.JPG)
DSC00003.JPG]
{ DSC00001.JPG}| SNDG0001.WAV |
(3] 154% —1SND00002.WAV/|
NDO0003 WAV |

etim

Exif HF 77 A VOVERRRI RET D, ZORAIL, FFT —FZ OREPFBINLHLAEZRTHO
&§ %, AIERD ASCII XFFITHRZIZ TR T 5, HEKDZT Exif BfR7 7 A MRS, T8
SR YT LVOEXNTRET D, b, B [ RoenThoidaay v TRV, T#)
ETHTRIOMIIEY A R "TREYIB DL TS,

MRE). (53 [ IX 2T ORL, 1 IDEDL 213 10 DHTR'OTED LD LT 5, [T ONEIIE
B L, H7HIOBEPENERRIC A F LT REHL2V,

REIEL. (8. 19). 8. Y 7B OIEE $%, ZOFMIL ASCIL XFFIR0O T, NULL #8453 Z
L, ZOBBROTFIIA TV = /k<r6°
SEES1)  "0:05:10.130"2 . (GE: 109@'}55}10130?1\)

ecor

Exﬁi‘ﬁ7 7 A NVE AR L7H2e D A — 75145 E‘Eﬁ?‘éo )‘ 717% X ASCII i??' ’C‘EJZE L. NULL e
'ﬁ%@"é Lo “wf’sﬁ@‘ﬂﬁlij‘j/a/}:?‘éo ‘
‘ ,.aﬁm_) "Digital Stlll Camera Corporatlon"z

emdl L LW ven L Ty

Exif §F 7 7 A V2 AEK Lt&%%w%?"lwﬁ %”Eﬁ?‘éo 1%%%03’67‘/1/% j: ASCII )‘C?ﬁUT“EJiL

NULL #8352 &, ZOBBORGKIIA T a v T3, G
#1) "DSCamera1000"Z
emnt

Exif R 7 7 A VOFE LRk, Exif FET7 7 ANDTA F—RA—ABRERCYGTRERE, A—
HEROEREREZT D, LETHERONEF LT —F OBERZOVTIR, & A - OEAITEE B,
fttD bk, ZOERIIF ¥ 7 ¥ A X (ckSize) TREINDIKE ED/A FE LHARXRVY,
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COEROTEIIA T a T B,

eucm

INFO U R MR TERV, BWBEERVE dha—¥" axy MERPEET 5, ERMICIIX
FEHTH S, INFO VR MIRETERVWE IR, ASCIH UADEEEXFINLEHTR LN TX
Al dXEI— FERLIDET D, SOF ¥ I DRBIIF T a3,

BT, 2—#22Y hORRIZOVTHERS, 2—F 3 X hFx L OMEEFig 461077,

PRLZAZEYy b 3-F EE Bk
(Hex)  (Hex)

+00 65

+0 75 | "eucm”

+02| 63 (ckID)

+03[ 6D X

+04 | ckSize ‘ (8Byte)
(4Byte) 'y ' :

+08
ckData [cksize] - -
(1-¥ : IX MR
aXYN)

Fig. 46 1—¥IOX> b F v /DS

Fig. 460 L BY . a—Fa Ay MNABHENDF ¥ L7 F— FEEOAT 8 A4 MAXFo— NS
&oTBD\::Kxis—kéﬁkféo%wV&?—&ﬁﬁwﬁbﬁn—vzfybmf‘::t
EBOWRSBIND, BERESNTVSXFI— FETable 30IRT, XFa— Fid. BELAL
LOBBEHE TS, X, BETIHBENE, TOXFHAOLEEHRLHBELY 77 LU RMICE
AF B, BAICHTS ShiftdIS DL 5, BRERHEEERRVXTa— FEEATIHEII.
Undefined Z# B3 %,

XFa—Kit, XFa— FREOEKENORAL. Ro%LHEHI NULL (00.H) TTF 47T 5,
a—#Fa iy MIKAN S ZBOEROBERNY Exif BT 74 VD UserComment ¥ 27 DHEL—
BEREBD, & i ASCII XFEFITRET HE LTH NULL #iRixfTHRV, BEL, F¥ 708
BIEI LD, Fr I T—FREHFH A DL &IT/Sy R34+ (00H) & 1 o352 L,

Table 30 P11~ K& XPI— FREAHK

X®EI1-K J- KFEAAE (8Byte) DZ7L 2R
ASCII 41.H, 53.H, 43.H, 49.H, 49.H, 00.H, 00.H, 00.H ITU-T T.50 IA5™
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
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[(EEFELMRRHA]

exif U2 MEARD EROF vo 21, BEDIA—LFA T (WAVE) CEDIBED. 2T
INLFETRIEENTWA,

ever ¥ 7 DHUET, i’LL/U’# A avtehsd, BEL. FF 77/(11;3; BEDH B Exif
B 7 7 A VRFET DHEI. erel FY 7 bURET D,

AATTexif VA MEHEDBESIL. emnt F¥ 7% eucm F¥ 7 @D Undefined R DX FEF!
DEHIT, BHBTELVWERICHE > Z b H 5, TOEIRFARRETOF Y72 AX v Y
ARZ &,

Exif Y—#. 74 % —i%, =MD LIST ¥ 7 OREBIIEDRITNITZ B2,

LA ® RIFF Form Reader Tid exif V X MIEH EN B, exif V) X bOFE@REZTOICIX, EHD
) —y'—ﬁ)‘ ‘g’c\&)éo

exif ) 2 MOREEL ZOREBILFig. 4TITRT, ever F¥ V7 IIMETHY . ZOF ¥ 7 I13E
EBRTHD (FY 27 —FM 434 FER), erel FY I DF ¥ 77 —#i3 18 X b (F

) BOT, Ry RAL MBRMERTWS, erel F¥ 7 LEEETH B,
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FRLRATZHEY b K Bk =R L3

(Hex)  (Hex) (Hex)
+00 4C 65
*01] 49 "LIST 76 “ever"
+02 53 (ckiD) ! : 65 .|. (ckiD) _
+03 | 54 72 | ' :
+04 26 04
+051 00 00000026 H | - .00 0000000AH
+06 00 | (ckSize) i 00 |  -(ckSize)
+07 00 00
+08 65 ‘ .
+09{ 78 "exif* “"0200"
+0A 69 (listType) (ckData)
+0B 66
+0C .o e e . -
ever-ck —
(12Byte) 65
72 ‘ nereln
+1E 1 65 - (ckiD)
erel-ck
(22Byte) 6C
0D
‘ 00 | 000000D.H _ |
00 (ci_(Size)_
00 ’ '
”bSC00001 JPG!
St
(ckData)

Fig. 47 exif U X h O & ;2 E B
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3.7. T — Y DieE

37177 4 L&Y BHE

7 7 A MERUPEOXFHIIHE LRV, B L, 77 A VEIH ASC B X TR EATS (AAET 7
ANESRERLE), X, 77 A VARIRTF 2B E T 8 XFUNETSE (RY7 T 74 VE— 4
ER LRV, HWEFI. BEF—F074—<vy NA ZEBEb LT WAV L §5 (WAVE Form
Audio File D#EEF Iz~ &E3), '

372 — ML EXfEERE 774 )

B b — B2 Exif FF 7 7 A VOWBRE

Fig. 481077 ‘

Fig. 480% T, B & DBAN Exif §57 7 A VTLAPERERT, BHITOBS (fact-ck OH)
X, FETF =85 PCM WV Ra—REVa b= ay) BROBEIITRE, # PCM R (1 -Law
7%, IMA-ADPCM k72 &) OBAILACERERT, BETELOBERIIA 7Y 20 20T, K
LTHLRSTHRY, . '

‘El_lﬂll
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RIFFF+>%

"WAVE" (formType)

fmtck (Z74—-%v hF+ > %)

INFOYRMF¥ 2o

"INFO" (listType)

INAM-ck (%4 kL)

IGNR-ck (&4 >Jb)

ICRD-ck (Z£AR)

ICMT-ck (I X > k)

IART-ck ({ERk%E)

- ICOP-ck (%{FH)

exf UAbFv 20

"exif' (listType) -

ever-ck (/X—<3>)

erel-ck {BEEER)

etim-ck (B5%1))

ecor-ck (X —H4)

emdick (EF/L%)

emnt-ck (X —H/ — H

eucm-ck (L—~HFa A > k)

data (F—9F+>7)

Fig. 48 Exif &7 7 1 L DK
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2l

FEEROT —F ORPELOVTI, ENENORADAEESRTD 2L,

Fig. 491t B b—ik#07%2 Exif T 7 7 A VOF —FMERT LTS, Exif ¥ 7 7 A LDF—F13,
Fig. 49DMEITIE> CRET 2, Ba DYT Fr > 7t TNTNORE M- TERT 5, 7 2
VOF ¥ IIERLTH BN, o - I

FRLAA TR - -k =U =173

(Hex)  (Hex) :
.*00| 52 "LIST"
’ +01| 49 "RIFE" ckSize (4Byte)
~#02 46 (ckiD) "INFO"
. +03[ 46 INAM-cK -
_ 404 ckSize IGNR-ck
- (4Byte) ICRD-ck
: - 08{ 57 ICMT-ck
o *09 "WAVE" IART-ck
. . +0A .
+0B| 56 (formType) ICOP-ck
45
+0C fmt-ck : "LIST"
: ' fact-ck ckSize (4Byte)
L INFO 1) R b “exif"
e | Frry ever-ck
A‘ : exif Y X b : erel-ck
Fr>oy etim-ck
o data-ck ecor-ck
T . emdl-ck
emnt-ck
: eucm-ck

.. Fig. 49 — e EXFERET 74 LOT - SifiE

- —m— . 1

—- e g
PR TR '
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T8 A BT 7 1 JLECEH!

JEE#HE RGB 7 71 )L

Table 31 JEE# RGB 7 7 4 LRBHIOAE

FER
BERY 640(48) x 480(F &)
BERY 1 ML Exif_TIFF_RGB
BRAHMBOA-h % DSCompany
ERADRBOETILE Example
BigAm EuE
2 M)y IO 96
R MYy TPDS 18 5
Z MYy THRDIM MR 9600
ER DR REE 72dpi(Width), 72dpi(Length)
ERT -5 DEV IR
TP ANKEAR 1997:09:01 12:00:00.000
BREEREE /IBEEFIES Copyright, ABCDE, 1997
Exif B8 DiER
nN—=<3> Ver2.0
FE®T -5 0ERBR 1997:09:01 12:00:00.000
7 7 A L ERE B B 1997:09:01 12:00:00.000
LR
BB 80(1F) x 60(F )
ERAM E(iE
A MYy TOR 1.
2Ry TRDS A 8 60
Z Uy TROIA MK 14400

EROERE

72dpi(Width), 72dpi(Length)
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Table 32 JEE#HR RGB 7 7 1 L DZEHS : ~

c()t:f:;t Name (Hex o?a"t:scu")
Header 0000 Byte Order 4D4D ("MM")
0002 42 002A
0004 Oth IFD Offset 00000008
Offset Entry Number
(Hex) Name r]('Hex)
0008 Number of Entries ' 0014
Offset Name Tag ID Type Count ValueOffset
(Hex) (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 Photometricinterpretation 0106 - 0003 00000001 00020000
0046 ImageDescription 010E 0002 0000000E 00000104
0052 Make 010F 0002 00000009 00000112
005E : Model 0110 0002 00000008 0000011C
oth IFD 006A ’ StripOffsets 0111 0004 00000060 00000124
: 0076 Orientation 0112 0003 00000001 00010000
0082 SamplesPerPixel : 0115 0003 00000001 ©0030000
008E RowsPerStrip 0116 0004 00000001 00000005
009A StripByteCounts 0117 0004 00000060 000002A4
00A6 ‘ XResolution 01A 0005 00000001 - 00000424
00B2 YResolution ' 0118 0005 00000001 0000042C
00BE ' PlanarConfiguration 011C 0003 00000001 00010000
00CA ResolutionUnit 0128 .0003 00000001 00020000,
00D6 DateTime 0132 0002 00000014 00000434
00E2 Copyright 8298 0002 00000015 - 00000484
O0EE Exif IFD Pointer 8769 . 0004 00000001 0000045E
Offse
(()::)St Name (Hex)t
00FA Next IFD Offset 000004EC
?rfifes:)t Name - : * (Hex ’oea"t:scn") -
O0FE 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.....offset85
IFD 02A4 StripByteCounts Value count0, count1, count2....count95
0424 XResolution Value 0000004800000001
042C YResolution Value 0000004800000001
0434 DateTime Value “1897:09:01 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 Name Tag ID Type Count ValueOffset
(Hex) (Hex) (Hex) (Hex) (Hex or "ASCII")
0460 ExifVersion 9000 0007 00000004 "0200"
046C DateTimeOriginal 9003 0002 00000014 000004C4
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0478

DateTimeDigitized 9004 0002 00000014 000004D8
0484 SubSecTime 9280 0002 00000004 "000"00
0490 SubSecTimeOriginal 9291 0002 00000004 "000"00
043C SubSecTimeDigitized 9292 0002 00000004 “000"00
" 04A8 FlashPixVersion AC00 0007 00000004 "0100"
04B4 Colorspace A0O1 0003 00000001 - 0001
(o] Offse
(I-flfes:)t Name (Hex)t
04CO Next IFD Offset 00000000
Offset Data
,on;:',"ﬁ,an (Hex) Name (Hex or "ASCII")
‘bY"’F‘g Exit | 0aca SubSecTimeOriginal Value "1997:09:01 12:00:00"00
' 04D8 SubSecTimeDigitized Value "1997:09:01 12:00:00"00
Offset Entry Numbe
(Hex) Name : r{Hex')m) '
04EC Number Of Entries 000D
Offset Name Tag D Type Count ValueOffset
(Hex) (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 Photometricinterpretation 0106 0003 00000001 00020000
1st IFD 052A StripOffsets 011 0004 00000001 000005A4
0536 SamplesPerPixel o011 0003 00000001 00030000
0542 RowsPerStrip 0116 0004 00000001 0000003C
054E StripByteCounts 0117 0004 00000001 00003840
055A XResolution 011A 0005 00000001 00000594
0566 YResolution 0118 0005 00000001 0000059C
0572 PlanarConfiguration 011C 0003 00000001 00010000
057E ResolutionUnit 0128 0003 00000001 00020000
?: : xe)t Name ?::;t
058A Next IFD Offset 00000000
Data
vaiwe L ?::;t Name (Hex or "ASCII")
longer than 058E BitPerSample Value 000800080008
4byte of 1st 0594 XResolution . Value 0000004800000001
IFD 059C . YResolution Value 0000004800000001
05A4 Thumbnail Image Data Strip . R
Off y < - Data
(H::)t - Name {Hex or "ASCII")
3DE4 Main image Data Strip0 : A
Main Image 6364 ‘Main image Darta Strip1 - . : Co-
. ; A
0E2864 Main Image Data Strip95 ' Ehe
Ary
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A2 JEERE YCBCT 77 4 L

Table 33 FEFE#H YCOCr 7 7 1 L ZBRFIOAR

TER
EBRY 640(1E) x 480(7 &)
@RS A ML Exif_TIFF_YCC
ERAHREDA—H -2 DSCompany
BERAHREOETILE Example
E®AE EfiE
2 LYy TOK 69
Z MUy THOT M VR 7
FENIDODLTOVAREN 8960
BEROBIRE 72dpi(Width), 72dpi(Length)
ERT— 5 DI AIER
77 A VEERE 1997:09:01 12:00:00
ERIBAL B THLTYL 422
. ’ BEGTHLT) LI AIIMERE—K
BREFIES /REETIEE Copyright, ABCDE, 1997
Exif E&OIFR
N—<3> . Ver2.0
FRERT — % DEREB 1997:09:01 12:00:00
7 74 LERRB B 1997:09:01 12:00:00
Sy -RE-FK 59/10° (1/60 ¥448%)
BnE 50/10 (F {&:5.6 48%)
¥R 80/10
BAHESR 0/0
LYZXBAFE 200/10
RS IR 20110
AAHR INFRRw b
KR N30
2 h 07K ON/OFF - ON
GPS 188 .
IN=T3 Y Ver2.0
RIEGE 4235 E 48D 8. HB139FE M4 H 558
. -1 < H#EPR 3048 XA — ML .
| ‘GPS B5R 0 B% 00 9 00
? _ . GPSBEMOBERE . . | . HALOESHIIkmhTEE. -
EROBRHH Bt 0 &
AL AL EBET— 5 ' TOKYO
LX) T ‘ )
LIS 80($&) x 60(% &)
ERAH | Em®
. Z h Uy OB o1
R A NYy TROS A L8 Ci-g0 - |- -
P VDL OVAREN - 9600
ERORIBEE 72dpi(Width), 72dpi(Length)
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Table 34 FEE#HE YCbCr 7 7 4 L D EREH]

?::xe)t Name (Hex o?a"t:scu")

Header 0000 Byte Order 4D4D ("I1")
0002 42 2A00
0004 Oth IFD Offset 08000000
Offset Entry Number
(Hex) Name r{Hex)
0008 Number of Entries 1700
Offset Name Tag ID Type Count ValueOffset
(Hex) (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 Photometricinterpretation 0601 0300 01000000 - 06000000
0046 ImageDescription 0EO01 0200 OE000000 28010000
0052 Make OF01 0200 09000000 36010000
00SE Model 1001 0200 08000000 - 40010000
006A StripOffsets 1101 0400 45000000 48010000
0076 Orientation 1201 0300 01000000 01000000

Oth IFD 0082 SamplesPerPixe! © 1501 0300 01000000 03000000
008E RowsPerStrip 1601 0400 01000000 07000000
009A StripByteCounts 1701 0400 45000000 5C020000
00AB XResolution 1A01 0500 01000000 70030000
00B2 YResolution 1B01 0500 01000000 78030000
00BE PlanarConfiguration 1C01 0300 01000000 01000000
00CA 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 Name Offset
(Hex) (Hex)
OUE Next IFD Offset 7E060000
O Data
(::St Name (Hex or "ASCII")
0122 BitPerSample Value 080008000800
0128 ImageDescription Value "Exif_TIFF_YCC"00 -
0136 Make Value "DSCompany"00

Value 0140 Model Value “Example"00

longer than

4byte of 0148 StripOffsets Value (offsetO,offset1,offset2.....offset95)

oOth IFD 025C StripByteCounts Value (count0, count1, count2....countgs)
0370 XResolution Value 4800000001000000
037C YResolution Value 4800000001000000
0380 DateTime Value “1997:09:01 12:00:00"00
0394 (Lagt"g;;'g?g ;:';‘:e 9 “Copyright ABCDE,1897"0000

Exif IFD c(’:::)' Name E“"fﬂ':‘;;“be’
03AA Exif IFD Number 1400
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Offset Name Tag ID Type Count ValueOffset
(Hex) (Hex) (Hex) (Hex) (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 0A0O ~ 01000000 D8040000
03F4 ApertureValue 0292 0500 01000000 E0040000
0400 BrightnessValue 0392 0AOO - 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 FocallLength 0AS2 0500 01000000 08050000
0460 SubSecTime 8092 0200 04000000 00000
046C SubSecTimeOriginal 9192 0200 04000000 "000"00
0478 SubSecTimeDigitized 9292 0200 04000000 "000"00
0484 FlashPixVersion A000 0700 04000000 "0100"
0490 ColorSpace A001 0300 01000000 01000000
Offset Name Offset
(Hex) (Hex)
049C Next IFD Offset 00000000
Offset Name Data
(Hex) (Hex or "ASCII")
04A0 ExposureTime Value 010000003C000000
04A8 FNumber Value , 0400000001000000
: 04B0 . DateTimeOriginal Value "1997.09:01 12:00:00"00
Value 04C4 DateTimeDigitized Value "1997:09:01 12:00:00"00
'°;‘g;t’e";‘;’"v 04D8 ShutterSpeed Value 0600000001000000
Exif IFD 04E0 ApertureValue Value 0400000001000000
: 04E8 BrightnessValue Value 0000000001000000
04F0 ExposureBiasValue Value ~ 0000000001000000
04F8 _MaxApertureRatio Value 0100000001000000
0500 SubjectDistance Value OFO000000AOC0000
0508 FocalLength Value 3200000001000000
" GPS IFD ’
‘():::)t ' Name Entr{Hh::;'nber
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"000000 . '
052A . GPSLatitude 0200 0500, 03000000 * FA050000
0536 GPSLongitudeRef 0300 0200 . . f_'02000000 ’ “E"000000
0542 - GPSLongitude 0400 0500 . 03000000 12060000
054E - GPSAltitudeRef 0500 0100. . - 01000000 00000000
055A o GPSAItjtude 0600 0500 ;. 01000000 2A060000
_ .| o566 " " GPSTimeStamp _ 0700 ___ -050p .%°03000000_ 32060000 _
0572 o - GPSSatellites 0800 0200 L 0D000000 ...+ 4A060000 _
057E " ¥ GPSStatus 0900 0200 " 02000000 . "' *A"000000
058A ~ GPSMeasureMode 0A0D 0200.., ;. 02000000 ' " . ~ "2"000000
0596 GPSDOP 0800 0500 01000000 - 58060000
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02000000

05A2 GPSSpeedRef 0Co00 0200 “K"000000
05AE GPSSpeed 0000 0500 01000000 60060000
0SBA GPSTrackRef '0E00 0200 02000000 "T"000000
05C6 GPSTrack OF00 0500 01000000 68060000
05D2 GPSImgDirectionRef 1000 0200 ' 702000000 "T"000000
0SDE GPSImgDirection 1100 0500 01000000 70060000
0SEA GPSMapDatum 1200 0200 06000000 78060000
Offset Offsef
(Hex) Name (Hesx)t
05F6 Next IFD Offset 00000000
Offset D
(Hex) Name (Hex ore'tzscu")
0SFA GPSLatitude Value 230000000100000030000000010000000800000001 000000
0612 GPSLongitude Value 8B0000000100000022000000010000003700000001000000
062A GPSAltitude Value E80B000064000000
i or:Iga ;::h an 0632 GPSTimeStamp Value ' 0000000001 00000000000000010000000000000001000000
4Byte of 064A GPSSatellites Value (Last Byte is "2.7.14,15,16"0000
GPS IFD padded)
0658 GPSDOP Value 0100000001000000
0660 GPSSpeed Value 0000000001000000
0668 GPSTrack Value 0000000001000000
0670 GPSImgDirection Value 00000000010600000
0678 GPSMapDatum Value “TOKYO"00
(():es:)t Name Entr{HhL:;nber
067E Number Of Entries _ 0F00
Offset Name Tag ID Type Count ValueOffset
(Hex) (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 Photometricinterpretation 0601 0300 01000000 06000000
. 06BC StripOffsets 1101 0400 01000000 4E070000
1st IFD 06C8 SamplesPerPixel 1501 0300 01000000 03000000
06D4 RowsPerStrip 1601 0400 01000000 3C000000
06EOD StripByteCounts 1701 0400- 01000000 80250000
06EC XResolution 1A01 0500 01000000 3E070000
06F8 YResolution 1B01 0500 01000000 46070000
0704 " PianarConfiguration 1C01 0300 01000000 . 01000000
0710 ResolutionUnit 2801 0300 01000000 02000000
071C YCbCrSubSampling 1202 0300 02c00000 02000100
0728 YCbCrPositioning © 1302 0300 01€00000 02000000
Offset Offset
(Hex) Name (Hex)
0734 Next IFD Offset 00000000
‘()::3 Name (Hex o[:it/a\scu")
Value
longer than 0738 BitPerSample Value 080008000800
4byte of 073E XResolution Value 4800000001000000
1stIFD 0748 YResolution Value 4800000001000000
074E (Thumbnail Image Data Strip)
i Da
N et ‘()::xe)t Name (Hex or "tia\scu")
2CCE Image Data Strip0
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4FCE " Image Data Strip1

0978CE Image Data Strip68

- 128~
ADOBE - Exhibit 1008, page 309



A3 JPEG T#& (42.2) 7741

Table 35 JPEG [E#f (4:22) 7 7 4 LREBFIORS

EER .
BR7A-Tv b JPEG
Va4 YCC 422
YRH—rI—H— 1A
BFETF-7NO® 3
ER¥ 640(hE) x 480(F &)
ERY A L Exif_JPEG_422
ERAHDKIEBOA—-H—% DSCompany
ERAHREBOTETILA Example
L Y10 EuE
EROBIRE 72dpi(Width), 72dpi(Length)
77 A VKERR 1997:09:01 12:00:00
. BRCEFEE /REFFES Copyright, ABCDE, 1997
Exif BEHDIEHR
W= Ver2.0
RE®RT — 5 DEROE 1997:09:01 12:00:00
7 7 4 MAERRB 5 1997:09:01 12:00:00
JVR-%2 FOE% Y,Cb,Cr
EREBE— K 2bit/pel
Sryh—RE-F. 59110 (1/60 ¥48%)
&0 1E 50/10 (F {&:5.6 4824)
i 9:: 3 ) 80/10
BRIBIEMS 0/0
. LYXBKFE 200/10
HESER - 20/10
ANHR Y RAFRRy b .
KR v B
2 k07K ON/OFF ON ” -
s i . . - i
BRTA-Ty N JPEG -
CHTHITULY YCC 4:2:2
ERE 80(1E) x 60(%5 &) L
EROFRE 72dpi(Width), 72dpi(Length) I
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" Table 36 JPEG B (4:22) 774 )LD JPEG R b U — LIZEH

((): :;:)t Maker Segment Name ::Ho&e) Comment
0000 SOl SOl Marker _FFD8 Start of Image
0002 APP1 Marker FFE1
0004 APP1 Length 291C
0006 APP1 Identifier "Exif"00
000B Pad 00
ooocC APP1 Body See Next Table
OE39 DQT Marker FFDB Define Quantization Table
0E3B DQT Length 00Cs
0E3D Pq, Tq 00
OE3E oat . table elements 100BOCOE..... 64Bytes Data
0E7E Pq,Tq 0t
OE7F table elements 0F101016.... 64Bytes Data
OEBF Pq,Tq 02
-OECO table elements 0F101016.... 64Bytes Data
OFQ0 DHT Marker FFC4
0F02 DHT Length 01A2
OF04 Th 00 Table 0 for DC
OF05 Li 00010501....
OF15 Vij 00010203....
OF21 Th 10 Table O for AC
0F22 DHT Li. 00020103....
OF32 Vij 01020300....
OFD4 Th 01 Tabte 1 for DC
OFDS Li 00030101....
OFES Vij 00010203.... .
OFF1 ~ Th 1 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 SOFO Lentth 0011
10AE P 08
10AF Y 01EO
1081 i . 20X . 0280 - —
10B3 Nf 03
10B4 C1 01
10BS SOFO H1,v1 21
10B6 Tq1 00
10B7 c2 02
"10B8 H2,v2 1
1089 Tq2 01
" 10BA C3 03
108BB H3,v3 1"
10BC Tq3 02
10BD SOS SOS Marker FFDA
10BF ' SOS Length 000C
10C1 Ns 03
10C2 Cs1 o
—130—

ADOBE - Exhibit 1008, page 311




10c3 Td1,Tat 00

10C4 Cs2 02

10C5 Td2,Ta2 1

10C6 Cs3 03

10c7 Td3,Ta3 1

10c8 Ss 00

10C9 : Se 3F

10CA Ah,Al 00

10CB Image Data | F36A.... Compressed Data
111c4 EOI FFD9

A
% \
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Table 37 JPEG E#f (4:2.2) 7 74 LD APP1 ;&6

Offset Name Data
(Hex) o (Hex or "ASCII")
Header 0000 Byte Order . 4D4D ("II") .
0002 42 2A00 T )
0004 Oth IFD Offset 08000000
Offset Entry Number
(Hex) Name h 'q('Hex) :
0008 Number of Entries ) 0800
Offset Name Tag ID Type Count ValueOffset
(Hex) ~ (Hex) (Hex) (Hex) (Hex or "ASCII")
000A ImageDescription 0EO1 0200 0E000000 92000000
0016 Make OF01 0200 03000000 A0000000
0022 Model 1001 0200 08000000 AA000000
002E Orientation 1201 0300 01000000 01000000
Oth IFD 003A XResolution 1A01 0500 01000000 B2000000
0046 YResolution 1BO1 0500 01000000 BAO00000
0052 ResolutionUnit 2801 0300 01000000 02000000
005E DateTime 3201 0200 14000000 2000000
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 Name Data
(Hex) (Hex or "ASCII")
0092 ImageDescription Value "Exif_JPEG_422"00
Value 00AO Make Value "DSCompany"00
longer than 00AA Model Value "Example”00
4byte of 0th IFD|  gop> 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,1997"0000
Exif IFD ?: es;a)t Name Entr{HI::;nber
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 0080 0700 04000000 "0200"
0112 DateTimeOriginal 0330 0200 14000000 2E020000
01ME DateTimeDigitized 0430 0200 14000000 42020000
012A ComponentsConfiguration 0191 0700 04000000 01020000
0136 CompressedBitsPerPixel 0292 0500 01000000 56020000
0142 ShutterSpeedValue 0192 - DAOO 01000000 SE020000
014E ApertureValue 0292 0500 01000000 66020000
015A BrightnessValue 0392 0A00 01000000 6E020000
0166 ExposureBiasValue 0492 0AQO 01000000 76020000
0172 MaxApertureRatioValue 0592 0500 01000000 7E020000
017E SubjectDistance 0692 0500 01000000 86020000
018A MeteringMode 0792 0300 01000000 01000000
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0196 LightSource ' 0892 ' - 0300 .01 90000'0‘ i " 01000000
01A2 Flash 0992 0300 01000000 00000000
01AE FocalLength 0A92 0500 01000000 8E020000
01BA UserComments 8692 0700 2E000000 96020000
- 01C6 o SubSecTime 9092 0200 04000000 * "000"00
01D2 . SubSecTimeOriginal 9192 0200 04000000 "000"00
01DE SubSecTimeDigitized 9292 0200 04000000 "000"00
01EA FlashPixVersion A000 0700 04000000 “0100"
01F6 Colorspace ' A0O1 0300 01000000 01000000
0202 Pixel X Dimension A002 0400 01000000 1 80020000
020E Pixel Y Dimension A003 0400 01000000 E0010000
Offset " Name Offset
(Hex) (Hex)
021A Next IFD Offset 00000000
Offset Name Data
(Hex) (Hex or "ASCII")
021E ExposureTime Value ] 010000003C000000
0226 FNumber Value 0400000001000000
022E DateTimeOriginal Value “1997:09:01 12:00:00"00
0242 DateTimeDigitized Value "1997:098:01 12:00:00"00
Value 0256 . CompressedBitsPerPixe! Value 0200000001000000
'°:g:{e";?" 025E - ShutterSpeedValue Value : 0600000001000000
Exif IFD 0266 ApertureValue Value 0400000001000000
026E BrightnessValue Value 0000000001000000
0276 ExposureBiasValue Value 0000000001000000
027E MaxApertureRatioValue Value - 0100000001000000 '
" 0286 SubjectDistance Value OFO000CO0A000000
028E FocallLength Value 3200000001000000 f
0296 UserComment Value (46Bytes) : 4A49530000000000.... §
Entry Nu
C()::;t Name v r{l‘lex;“ber \
- 02C4 Number Of Entries . o700 ,
Offset . l\iame Tag ID Type Count ValueOffset
© (Hex) (Hex) (Hex) .. " (Hex) (Hex or "ASCII")
- 02C6 -Compression - 0301 0300 01000000 ‘01000000
. 02D2 XResolution 1A01 0S00 | 01000000 .1E030000
1st IFD i 02DE YResolution 1B01 " 0500 ;'_ 01000000 ‘26030000
02EA [~ - -~ ‘ResolutionUnit - - - 2801 © '0300° -~ - 01000000 - "~ 02000000
" 02F6 JPEGInterchangeFormat 0102 0400 - 01000000 ’ -:2DOE0000
: 0302 JPEGInte'rchangeFormatLength» 0202 0400 o 01000000 ‘FFOA0000
. 030E YCbCrPositioning 1302 0300 ' 01000000 102000000
" Offset v " Name . . .Offset
CWMex) | v e e T e .l . i(Hex) -
031A Next IFD Offset 00000000
ata
Value ?:es;t (Hex or "ASCII") Name
abytent 1 IFD| O3TE 4800000001000000 XResolution Value
0326 4800000001000000 YResolution Value
Thumbnail ?::,3‘ Name ‘ Data
Image Data
032 Thumbnail Data (JPEG Stream)
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A4 JPEG [E#R (4:20) 77 1L

Table 38 JPEG E#E (4:20) 774 )béaﬁfﬁud)mze‘?

FE®R
BR7A—7v b JPEG
$THLTULY YCC 4:2:0
JRH - Y—H— A
EFF—TIL DY 2

LIES 620(18) x 475(F &)
BEYHERT -5 620x475
SOF DERERK 640x475
DCT ¥—#% 640x480
ERY A ML Exif_JPEG_420
ERADBBOA—H -2 DSCompany
ERAHEBOET NS Example
BgAR EOE
ERORRE ' 72dpi(Width), 72dpi(Length)
TP A NEEDE 1997:09:01 12:00:00
BEEEES /GEEFEE Copyright, ABCDE, 1997
Exif @& DtER
=3 v Ver2.0
FERT -5 OEBRO K 1997:09:01 12:00:00
7 74 EREE 6% 1997:09:01 12:00:00
JIVR—R> OB Y,Cb,Cr
BREME— K -2bit/pel
SeyH—RE-—F 59/10 (1/60 #2448 )
goME 50/10 (F {&:5.6 45)
meE 80/10
BIHIEE 0/0
LY XBAF @ 200/10
HEAERE 20/10
ORISR TRAFRBy k
Kig Bx
Z k 07 ON/OFF ON
H LRSI - ,
ER7A -y b TIFF
BTHLTUY YCC 4:2:0
HES 80x60
E{RORIRE 72dpi(Width), 72dpi(Length)
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Table 39 JPEG & (4:20) 774D JPEG X b)) — LREBI

C():::)t Maker Segment Name '?H(::(::; Comment
0000 SOl SOl Marker FFD8 Start of Image
0002 APP1 Marker FFE1

0004 o APP1 Length 1FBC o

0006 APP1 Identifier “Exif'00 '

0008 . Pad 00 ) o
oooc APP1 Body - o " Seé Next Table
1FCO DQT Marker FFDB Define Quantization Table
1FC2 0QT Length 0084

1FC4 bat Pq, Tq 00

1FCS table elements 08060607.... 64Bytes Data
2005 Pq,Tq 01

2006 table elements 0308080C.... 64Bytes Data
2046 DHT Marker FFC4

2048 DHT Length 01A2

204A Th ] Table 0 for DC
204B Li 00010501....

2058 Vij 00010203....

2067 Th 10 Table O for AC
2068 DHT L~ 00020103....

2078 Vij 01020300.... .
211A Th 01 . Table 1 for DC
2118 Li 00030101....

2128 - Vjj 00010203....

2137 Th 1 Table 1 for AC
2138 Li 00020102....

2148 Vij 00010203....

21EA DR Marker FFDD

21EC DRI DRI Length 0004

21EE Ri 0004

21F0 SOFO0 Marker FFCO

21F2 SOFO0 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 1

21FF Tq2 01

2200 c3 03

2201 H3,v3 1

2202 Tq3 01

2203 SOS SOS Marker FFDA

2205 SOS Length oooc

2207 Ns 03

2208 Cs1 o1

2209 Td1,Ta1 00

220A Cs2 02
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2208 - Td2,Ta2 11

220C Cs3 . 03

220D | | - Td3,Ta3 .M

220E . Ss 00

220F { - - ~ Se 3F

2210 ' Ah,Al : 00
| 2211 Image Data FQFE.... Compressed Data
13BA4 EOI FFD9S
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Table 40 JPEG E#E (4:2.0) 7 7 4 LD APP1 2861

Offset Data
(}'flfesx) Name (Hex or "ASCII")
Header 0000 Byte Order 4D4D ("If")
0002 42 2A00
0004 0Oth IFD Offset 08000000
C()::;t Name Entr{HT;;nber
0008 Number of Entries 0B0O
Offset Name Tag ID Type Count ValueOffset
(Hex) (Hex) (Hex) (Hex) (Hex or "ASCHI")
000A ImageDescription 0EO1 0200 OEQ0D000 92000000
0016 Make OFO01 0200 09000000 A0000000
0022 Model 1001 0200 08000000 AA000000
002€ Orientation 1201 0300 01000000 01000000
oth IFD 003A XResolution 1A01 0500 01000000 B2000000
0046 YResolution 1801 0500 01000000 BAODD000
0052 ResolutionUnit 2801 0300 01000000 02000000
00SE DateTime 3201 0200 14000000 C€2000000
006A YCbCrPositioning 1302 0300 01000000 02000000
0076 Copyright 9882 0200 15000000 D6000000
0082 Exif IFD Pointer 6987 0400 01000000 EC000000
o ore
O08E Next IFD Offset €402
et Dat
((J:;f:x) Name (Hex or "ASCII)
0092 ImageDescription Value "Exif_JPEG_420"00
Value 00A0 Make Value "DSCompany“00
'4%';9“::;,"‘;"“ 00AA Model Value “Example"00
IFD 00B2 XResolution Value 4800000001 000000
00BA YResolution Value - 4800000001000000.
00C2 DateTime Value "1997:09:01 12:00:00"00
0oD6 Copyright Value (Last Byte is Padded) *Copyright, ABCDE,1997"0000
Exif IFD )
C(J’:fes:)t Name ’ Entqﬂbit;;nber
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
. O0FA -‘FNumber 9082 - 0500 01000000 26020000
0106 ExifVersion 0090 - 0700 04000000 "0200"
0112 DateTimeOriginal 0380 ' 0200 14000000 2E020000
01E DateTimeDigitized 0480 0200 14000000 ' 42020000
012A ° ComponentsConfiguration 0191 -0700 - 04000000© -~ 01020300
0136 CompressedBitsPerPixel 0292 0500 01000000 56020000
0142 ShutterSpeedValue 0192 OACD 01000000 5E020000
‘ 014E ApertureValue 0292 0500 01000000 -~ - 66020000
015A BrightnessValue 0392 | 0A00 01000000 .. 6E020000
0166 ExposureBiasValue 0492 0A0Q (o)) 000{)00' 76020000
0172 MaxApertureRatioValue 0592 0500 01000000 * °~  7E020000
017€ SubjectDistance 0692 0500 01000000, - 86020000
018A MeteringMode 0792 - 0300 01000000 . '

01000000 °,
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0196 LightSource 0892 0300 01000000 01000000
01A2 Flash 0992 0300 01000000 00000000
01AE FocalLength 0A92 0500 01000000 8E020000
01BA UserComments 8692 0700 2E000000 86020000
01C6 SubSecTime 9092 0200 04000000 30303000
01D2 SubSecTimeOriginal 9192 0200 04000000 "000"00
01DE SubSecTimeDigitized 9292 0200 04000000 “000"00
01EA FlashPixVersion A000 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
?::3 Name ?::;t
021A Next IFD Offset 00000000
(()::3 Name (Hex o?a"t:scu")
021E ExposureTime Value 010000003C000000
0226 FNumber Value 0400000001 000000
022E DateTimeOriginal Value “1897:09:01 12:00:00"00
0242 DateTimeDigitized Value "1997:09:01 12:00:00"00
Value 0256 CompressedBitsPerPixel Value 0200000001000000
'°:g;{e'2*f‘" 025E ShutterSpeedValue Value 0600000001000000
Exif IFD 0266 ApertureValue Value 0400000001000000
026E BrightnessValue Value 0000000001 000000
0276 ExposureBiasValue Value 0000000001000000
027E MaxApertureRatioValue Value 0100000001000000
0286 ' SubjectDistance Value OF0000000A000000
028E FocalLength Value 3200000001000000
0296 UserComment Value (46Bytes) 4A49530000000000....
%f'fes;t Name Entr)((Hhil;;nber
02C4 Number Of Entries OF00
Offset Name Tag ID Type Count ValueOffset
(Hex) (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 Photometricinterpretation 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 1801 © 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
o) Name o)
037A Next IFD Offset 00000000
Value
longer than ((J::;t _Name (Hex o?it:scu")
4by:’e: gf 1st
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037€

BitsPerSample Value ,080008000800
0384 XResolution Value 4800000001000000
038C YResolution Value 4800000001000000
i Offset Data
Thumbnail | (yex) Name (Hex or "ASCII")
Image Data
0394 Thumbnail Image Data Strip :
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183 B EET 7 4 LB

B.1 PCM Audio Data o 3

Table 41 PCM B3 7 7 4 L 2BFHIOAS

BET—4 .
T+~Xwbho47 PCM Rzt
F v 2L EIS)
Y27 LU EIRE 22.05kH2
Ewv bR 8ty MNY LTI
U TV 27768 4 7L
| 1BER
BEEOY A ML ExifPCMExampleZ
BEEO vl &L
BEE/B 1997-07-13 (19977813 8)
REE Taro Yamada )
BEEEE Copyright Exif Corporation on 1997.
Exif Bl D54
Exif ;v =3 > 0200 (Version 2.0)
Exif E{® 7 7 1 )L & DORGHE DSC00001.JPGZ
BRErLEE%) 10:15:30.130Z (1085 154 30.130 §4)
BEMBOA-HE DSC CorporationZ
RETHBOTTINEG DSC1000Z
‘ A=/ — b ®/L
2-HFaAATH ®mL
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Table 2 PCM BAE 7 7 1 L DG -

?}:fesxe)t Name COmment (Hex c?ra}:scii")
RIFF<ck 0000 ckiD -RIFF - 52494646
0004 ckSize 76600000
0008 formType WAVE 57415645
fmtck 000C ckiD fmt_ 666C7420
0010 ckSize 10000000
0014 wFormatTag PCM X 0100
0016 nchannels - T/ - 0100
0018 | nSamplesPerSec 22.05kHz 22560000
001C | nAvgBytesPerSec 22050 /%4 h/sec 22560000
0020 nBlockAlign 184 M7Ow S 0100
0022 wBitsPerSample 8w MY TIL 0800
INFO-LIST 0024 ckiD LIST 4C495354
0028 ckSize 6E000000
002C 'IistType INFO 494E464F
INAM<ck.| 0030 ckiD INAM 494E414D
0034 ckSize OF000000
0038 ckData (BES4 ML) “ExifPCMExample’0000
ICRD<ck | 0048 ckiD ICRD 48435244
004C ckSize 08000000
0050 ckData -~ (1997 £ 78138) *1997-07-13"0000
IARTck | 005C ckD .| IART . 49415254
0060 ckSize 0C000000
0064 ckData (ERER) "Taro Yamada"00
ICOPck | 0070 ckiD ICOP 49434F50
0074 ckSize 21000000
0078 ckData (EEiE) "Copyrigh: gfi;;f.'%gg%oration on
exif-LIST 009A ckiD LIST 4C495354
009E ckSize 64000000
~ D0A2 listType exif 65786966
everck 00A6 ckiD ever 65766572
00AA ckSize 4000000
00AE ckData Ver.2.0 200
erel-ck 00B2 ckiD erel 6572656C
0086 ckSize 0D000000
00BA ckData (Exif B 77 L EDBE) "DSC00001.JPG"0000
etimck | 00C8 ckiD etim 6574696D
oocc ckSize 0D000000
0oDO0 ckData (1065 154 30.130 %) "10:15:30.130"0000
ecor-ck | OODE ckiD ecor 65636F72
00E2 ckSize 10000000
00E6 ckSize (BBDA—NHE) “DSC Corporation"00
emdi<ck | OOF6 ckiD emdl 6560D646C
COFA ckSize 8000000
00FE ckData (HBOETILE) "DSC1000"00
data-ck 0106 ckiD data 64617461
010A ckSize 706C0000
ckData PCM Audio Data 00000000000 -« rvvvrerenvenns

010E
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B.2 u-Law Audio Data

Table 43 u-lawEBE7 7 1 LZEBHIOHE '

BET—4
74—y o4 M LAW PCM
F v RILB /3N
Y27 L IRIRE 8.000kHz
vy b 8bit
29 C7TILER
HRtAR
BEEOYA ML uLAW PCM ExampleZ
O R GreetingZ
#EFA8 1997-07-17(1997 &£ 7 B 17 8)
BEE Interactive Multimedia AssociationZ
BEEEE Copyright ABCZ
Exif Bl D155
Exif /IN— 3 > 0200 (Version 2.0)
Exf @R 7 71L& DRE DSC00001.JPGZ
SRERAAEFL 10:20:30.130Z(10 &% 20 4 30.130F4)
RERBOX—HE ABCD CorporationZ
BERBOETILE CameraXYZZ
A—=Hh/—} 0000000000000000
aA-HYax> b UserComent (ASCIl)
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Table 44 u-Law EA 7 7 1 L OITHS!

?::;t Name Comment (Hex cl))ra‘si’\'scii“)
RIFFck 0000 ckiD RIFF 52494646
0004 ckSize AAB60100
0008 formType . WAVE 57415645
fmt-ck 000C ckiD fmt_ 666D7420
0010 ckSize 12000000
- 0014 wFormatTag o LAW B 0700
0016 nchannels ®/3N 0100
0018 nSamplesPerSec 8.00kHz 401F0000
001C nAvgBytesPerSec 8.00kByte/sec 401F0000
0020 nBlockAlign 154 M7y 0100
0022 wBitsPerSample 8wy MY LTI 0800
0024 cbSize 0 0000
fact-ck 0026 ckiD fact " 66616374
002A ckSize 04000000
002E dwSampleLength 28B50100
INFO-LIST 0032 ckiD LIST 4C495354
0036 ckSize ACO000000
003A listType INFO 494E464F
INAM<ck | OO3E ckiD INAM 494E414D
0042 ckSize 12000000
0046 ckData (FEY4 RIL) “uULAW PCM Example“00
IGNR-ck | 0058 ckiD IGNR 49474E52
005C ckSize 09000000
0060 ckData (BEODSP>N) "Greeting"Z
ICRDck | OO6A ckiD ICRD 49435244
006E ckSize 0B000000
0072 ckData (1997 78178) "1997-07-17"00
ICMTck | 007E ckiD ICMT 49434D54
0082 ckSize 18000000
o086 ckData (This File uLAW Sample) "This File uLAW Sample"000000
IARTck | 009E ckiD IART 49415254
00A2 ckSize 23000000
00A6 ckData (fERBR) “Interactive Multimedia Association"00
ICOPck | OOCA ckiD ICOP 49434F50
00CE ckSize 10000000
0002 ckData (EEE) “ABCD Corporation"00
exif-LIST 00E2 ckiD LIST 4C495354
00E6 ckSize 94000000
COEA listType exif 65786966
ever-ck OOEE ckiD ever 4C495354
00F2 ckSize 94000000
00F6 ckData Ver.2.0 65786966
erel-ck 00FA ckiD erel 4C495354
O0FE ckSize 94000000
0102 ckData (Exif E{§ 271 JLLDOREH) “DSC00001.JPG"00
etimck | 0110 ckiD etim 4C495354
0114 ckSize 94000000
0118 ckData (10 B% 20 43 30.130 #) "10:20:30.130"00
ecor-ck 0126 ckiD ecor 4C495354
. 012A "ckSize 94000000
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012E ckSize (RBOA—HE) "ABCD Corporation"00
emdlck | 0140 ckiD emd| 656D646C

0144 ckSize 0AQ00000

0148 .. ckData - (BBOETILE) “CameraXY"0000
emnt<ck 0152 ckiD emnt 656D6E74

0156 ckSize 08000000

015A ckData (A—H/—F) 0000000000000000
eucm-ck | 0162 ckiD eucm 65756360

0166 ckSize 14000000

016A ckData (A—H2aAvN) 41534349480000005573657220436F6D

data-ck 017E ckiD data ’ 64617461
0182 ckSize 28850100
0186 ckData ﬂ -Law Audio Data F2FEOOOO7FFFOO00E3: - v-vveevvers
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| B.3 IMA-ADPCM Audio Data

Table 45 IMA-ADPCM B& 7 7 1 LEZEHIOAS

BET—%
7 A-Rvrr4T IMA-ADPCM Fz 3
FrHIH AFLF
¥ 27 L IRIRE 8.000kHz

170w oHiENDDINA MY
BTN KEIDOEY M

8110 /%1 MEY
4y MBI

. F-H0R11 MR 35840 /%4 h
(TRIEH
BEDZA ML IMA-ADPCM ExampleZ
BEOI v &’
BEFFEAB 1997-08-11Z (1997 %8/ 11 8)
aX2h ‘L
RrEgse Hanako YamadaZ
REEEE Copyright XYZ on 1997.2
Exif Bl’B DR
Exif /IN—S 3 > 0200 (Version 2.0)
Exif EfR 7 7 1 L & ORGE DSC00001.JPGZ
R ERALLESZ 15:14:13.1352 (15!!%14‘}) 13.135#)
BREHRBOA-HE DSC international CorporationZ
BERBOETILE DSC Camera-2Z
X—h/—+ 30
A—-HIA b ‘L
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Table 46 IMA-ADPCM B 7 7 4 L OEHEH) T

?:;f es:)t Name Comment (Hex 333:““.)
RIFF-ck 0000 - ckiD - RIFF 52494646
0004 ckSize . 248D0000
0008 formType WAVE 57415645
fmt-ck oooc ckiD "fmt_" 666D7420
0010 ckSize 14000000
0014 wFormatTag IMA-ADPCMA: R, 1100
0016 nchannels T ATLF 0200
0018 | nSamplesPerSec 8.0kHz 401F0000
001C | nAvgBytesPerSec ~ 8110/XA h/sec AE1F0000
0020 nBlockAlign 512)54 MFOw Yy 0002
0022 wBitsPerSample vy N> T 0400
0024 cbSize BH/NA =2 0200
0026 |wSamplesPerBlock 505/54 pM7Ow s . F901
fact-ck 0028 ckiD fact 66616374
002C ckSize - . 04000000
0030 dwSampleLengh 353504 > 7 168A0000
INFO-LIST 0034 ckiD LIsT 4C495354
0038 ckSize 68000000
003C listType INFO 494E464F
INAMck | 0040 ckiD INAM 494E414D
0044 ckSize 12000000
0048 ckData (BEES1 M) "IMA-ADPCM Example"00
IGNR-ck | 0058 ckiD IGNR - - -49474E52
005C ckSize - 09000000
0060 ckData (BEOTvN) “Greeting"Z
ICRDck | 005A ckiD ICRD ‘ 49435244
00SE ckSize 0B000000
0062 ckData (1997F88118) "1997-08-11"0000
IARTck | OO6E ckiD IART 49415254
0072 ckSize CE000000
0076 ckData (1FRiER) "Hanako Yamada"C0
ICOPck | 0084 ckiD iCOP 49434F50
0088 ckSize 17000000
008C ckData (FEFHE) “Copyright XYZ on 1997.°0000
exif-LIST 00E2 ckiD LIST 4C495354
00E6 ckSize 94000000
O0EA listType exif 65786966
everck 00A4 ‘cklD LIST 4C495354
00A8 ckSize 78000000
00AC listType exif 65786966
erel-ck 00BC ckiD erel 6572656C
00CO ckSize . 0D000000
00C4 ckData (EXIfER 7 7 4 )L & DRSE) "DSC00001.JPG"0000
etim<ck | 00D2 ckiD etim 65746396D
00D6 ckSize 0D000000
00DA ckData (158%14513.135%) “15:14:13.135"0000
ecor-ck | OOES8 ckiD ecor 65636F 72
00EC ckSize 1E000000
00FO ckSize (MBEBDA-HB) “DSC International Corporation”00
emdlck | 010E ckiD emd) 656D646C
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0112 ckSize 0D000000
0116 ckData (BSBDETILR) "DSC Camera-2"0000
datack
0124 ckiD data 64617461
0128 ckSize 008C0000
012C ckData |
{231 F=35840)
i ..
]
!
i -
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{38% C APEX [ZDWT

K*ﬁ%’ﬂiﬁ)f%‘l‘??&k LT. APEX (Additive ":System of Photogra}phic Exposure ) LD A%
AT B, APEX REXE (Bvi) 2RI OLHARLVEMTHS, APEX & OB DBIE
REAMICHIT O & 5 2o T3,

o #n{l (ApertureValue:Av) =2log, ( F+>/%—)

o TPwH—RE—FK (ShutterSpeedValue:Tv) =-log, ( EHERT )

e FERE{E (BrightnessValue:Bv) =log, .( B/NK ) {B L. B:cd/em?, N,K : constant

TANLRE (FARETIRERINLTWRY) IZUTOXEITRES
T4 N LEEE (Sv) =log, ( ASA/3.125)

INLOEERANTERR (Ev) 2ET3LUTOLY RS,
Ev=Av+ Tv=Bv+ Sv

UTORIIHASEHRE LTERIEASNTWBEO—HITH B,

Table 47 APEX fEDHI
ApertureValue F-Number ShUt\t/ZEEEEd ExposureTime BrightnessValue foot lambert
(APEX) (APEX) (second) (APEX)

0 1 . 5 - 30 2 T 14
1 1.4 -4 15 -1 12
2 2 -3 8 0 1
3 238 -2 4 1 2
4 4 -1 2 2 4
5 56 0 1 3 8
6 8 1 12 4 15
7 1" 2 1/4 S 30
8 16 3 18
9 22 4 115
10 32 5 1/30

6 1/60

7 1125

8 11250

9 1/500

10 1/1000

11 1/2000
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(8% D3B!

KEIC TRBENDHBEABNL, PC H— K% Smart Media FOWA Y h—r T VAT 4 7 B EBH
L LT DSC R OBERBMOERILEED 5L HOERITH ) Exif DEALHRT 350
TR, I

DSC iAF SN BMHAHMBIT, CORMEKE Y 1) ¥ /T 5D OUBENIIRY 555%
872 LICRET OBAIE R 5,

D1 T4 L& NUIZEET 2 EFHEES

47—
N—RrF4 L7 PYVOTFTIRYTIF 427 b)Y "IMxxxxxx"2ER L. Z ORI Exif 7 7 A VERREKT 5,

2B, "xxxxx"IFEK 6 XNFOREETHVBHEXFERZILETD, £, "IMIIKRIFE T35, LUk,
IODOFA4VI MY RExIf T4V bY ERES,

D2 774 L&Y 3 EAHLEN

y—&—{l

Exif V—#—i3 ki D.1 TRENB Exif 74 V7 NIV HFETZ 77410 D bikkRT JPG" 2 A
TB3537 74 NVIREEFE 774N, WEF"TIF 2F 357 7 4 /WVIIEfFEFT 774V,

VEF "WAV' 28T 377 ANVIEEF 77 A4N0VELT, Z7ANVRBOUREZ TERLRF Y 77—
FERFEROLE, BEBET 5, CNUANDIRFERT D7 7 A NVORWVIZOWTIIBRE L2V,

D.3 774 JLREIZEET 2 1EBHELEF

Exif DEMET 7 AV FEMRT 71V, EET7 7 A NMIRA— Bxif F4 L2 bV AICIBEEL TR+ 5
ERTED, Exif 74 L7 b VI3 IMxxxxxx"DRE (LFE D.1 ORE) 2F5HBEATNHV— T 1L 7
M) OTIZEEER L TEY, BERRERS — A2 LUTITTY,

EBAT— 2R

SEREAAIC T CIRB R Exif 74 L2 MY . (FIIMFIDX10) & iZR72 5 ifECE Exif 74 L7 b
Y (BILIMXYZ) AE&EINTWSHEE, B Exif 74 V7 bY (IMFIDX10) Z3U&/L— T

49—
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YERR L. EDOHRIZExf 7 7 A NVETREKTDIEBTE D,

COBE. ERTRINTVSExifF 4 L2 M) (IMXYZ) HEOEHRESRS (Fig 505H)

Root Directory

—— Sub Directory:: IMFIDX10

DSC00001.JPG
DSC00002.JPG
DSC00005.TIF

SND00007 WAV

L Sub Directory:: IMXYZ
ABC.JPG )
DEF01.JPG
QSTTXTIF

Fig.50 T4 LV MIBESLU T 71 V2B H

y—4&—fl
A= FFALI M) OTFIRHEET S Exif 74 L2 b IMxxxxxx” (I 2 XFNIM TH B YT «

L2 MY) PIZREIN. h0T7 7 ANAICETAIRE (283F, 3T1EBR) WMLy I NVAEE
bOT 7 ANERBL, BWEZ TERIITF ¥ 7 OREBBBEOHRIZE - TY ‘hli:h%:ﬁé?‘éé

AR FALS R OTFRESOExEF 4 L7 b Y TMiooxx® REES N TV BBAIE TN b ICRE
CENB T ANEREBEAEL T,
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RE BZRINA KDALY

ZOHA KFA T, B%FL LT sRGBY, ITU-R BT.709", ITU-R BT.601%*IZ D\ THEBT 5,
FLIRBEIMEBSRINT, ‘

’
[ s . -t

E1 sRGBI[ZDWT

~ sRGB iMEHET=F ORI L BEEAMS LV BRBIRELLAZHORBR TH D (FERIX IEC/TC 100
- DO PT 61966 THET), ZOFRBIEITHBOE=FHELPRETRRTZLIEDLNA TS,

—7% ITU-R BT.709 iZH A5 CU— U2 BE UBET I TRTTILOOERFREREL TEY |
D AT OEERE L 2o TWD, XL ITU-R BT.709 TIIZ DFEET=F OFFHEIZ OV THREIZIZE
HENTVRY, LAA-T sRGB i ITU-R BT709 L EAHE L Voo, TNEM D HHE L BRT 5
ZERTED,

ERBOH AT T, sRGB THRESNDELET =& L BHEHEAIREL L L7225 ITU-R BT.709
CHEHL LR CIRIRT 5 2 & T RENLRBEROBERZERTH LA TE S,

E2 FF (BB2xLa> hS5Z L) BE

WEKORFES ITURBTI09 CESNTIHGHERL, 8y NEBFILLTRET 3.,
ITU-R BT 709 OEHEMIILITOLEEY,

() R,G,B=0.018 D & X
R' = 1.099R%%°-0.099
G' = 1.099G%%%-0.099
B' = 1.0998%°.0.099

(@ R,G,B<0.018 D& &
R'=45R
G =45G
B'=4.58

ZOEBROBIT 4 VHIVEGDD 255 L T8y MEFIELTRD,
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E.3 kif;% - BERIRA

R G,B LK Y,£2 Cb, Cr OE#IT ITU- RBT601 kﬁ%bf'%?@iﬁk’(h 29,

Y = 0.299R +0.587G + 0.114B
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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ﬁﬁiF FlashPix NDZEHIZDONT B

Kﬁ%’? ES Eﬁéﬂbﬂ< itﬁﬁ f*?ﬁ%)?‘f\‘(f%féi’béﬁ/’(’ FlaShPIX 771-—7/ H”A’a"?ﬁ’@% %
&9 97‘ 5?@7‘5& u%}%méi}’b'ﬂ‘é FlashPix A@Z?ﬁﬂi’%?ﬁ«% &% Lbblﬁ{f” éi’LTb\Za&b\
Bk C FlashPix-Ready (FPXR) 774 /1/& A5,

FlashPix-Ready #88iZ K & < QUTU\’FUD 3 O?)”‘otﬁé

o Exif ¥ /IHRIZTT FIashPlx @ Image Info Propeny Set ﬁr“

o APP2 DHRT— %1% FlashPix HART — 7 I EHAmTBE

o JPEGEHIZYRY - - I—HEFALTEELLE FlashPix D5 1 &I ZIRTHE
Fig. 51 BB OBRK % 7R T,

Exif (Version 2.0)

FlashPiX

Sol Exif Tag
Information
- to
Image info
Property
Set

—

FPXR
Application
Segment
to
FPX
Data
Stream

1 . I

DQT

DHT - |
4" DR' C - ‘ 29608
SOF

S0S St
, JPEG
R Image

_ . to

JPEG ..
Table

i

]

- A7
.,

i Data

1
B

N -
“ TJPEG - oh
°7 “Compressed -~ "~
' (indude:Restait Marken) ~ .

TNV ter MRS, S S
U Y S

-Conversion)
r

EO!

L Fig! 61

(Tiled JPEG ™
-lmage- -
(Loss-less

AICRN

U EXIf DS FlashPix A TR -
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F1 BEfRgT-50%HR

FlashPix OEMERT — 5%, JPEG TEM L7 64564 BROF A L THRENTNS, Y AF—h -
< — A D&\ JPEG Ef% FlashPix ERICERT H2HIZIX, JPEG 2 HE - ﬁ}—ﬁ“btﬁ”mﬁfx%
. EREIES XRITTEREADBR, JUAF— b - v—tk 64 BRECEALTEY i JPEG
EfET — 2 B W _REXBETT FlashPlx DOREEFREEEREIELZENTE S,

Fig. 521 ) 24— k + v —t & BVEEGT — & DU~ % OBRE &7

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

\ Y DCT Block (8x8)

® Y,Cb,Crpixe! '
€ Y pixel » CrCb DCT Block (8x8)
(a) MCU (4:2:2)
o) | o |02 |03 [ oa | [ow | da
(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)
(40) | (41) (4,2) (4,3) (4,4)
(50) | 65,1) | (62) | (5.3) | (54)
(6,0) (6,1) (6,2) (6,3) 6,4)
70 | @1 | 72| (7.3) | (7,9
(80) | (81) ] 82) | (83) | (84)
D 1 Tile block (64x64) (% Restart Marker
(b) Tile blqck '
_ FPXR(JPEG) ‘/—'——P Restart Marker
0P 0.4 024 03P © 4)+ 0.5 (. 6)+(o 7)—1»(0 8)+

FlashPix |
0.0)-p 0.1 0.2)$ 0.3)p (1.0)+'<1.1)+ (1.2 (1.3) 2.0) '
_ | } {

(c) Recording order - - -
i b

Fig. 52 YR % — k - ¥ —h &ML\ L FlashPix ~D X
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YJRE—b == ADORFIF T2 THY ., TOFEILL ST FlashPix KERFTRETHBM, VR
Z—h o v —HELOBESIERLILBLOCLEROLDOLBRENEL BB ERHEOTES N,
. HBThH B,

—F. VAZ—} « w—Dh% 64 BEBHAT B0 BT —% OiEIL 64 OREETRITITE

LRV, TIT, EDEFIEITIY /EHR (PixelXDimension) Ziték L. JPEG Eff7T —# i%’?‘))@f%
DEBBIINRNT 4 7 LT 64 DREFIZ LY EEHRINTV S (28.1E8R),

FlashPix S &[RRI, 64 OFFRICIREZ LW ITRAAT A V72 ETHEL 2> TEY ., FlashPix
 ~ERTIBAII. BRONRT A IT— &B%xj@@ — 2 LRZIZHFE > TRV,

it\@@@%éﬁm@64@W&Lﬁtawﬂﬁif”4/ﬁénrwamtb Fh@hxk%&?
BRBIZTMET 4 7 LI bz,

<+ SOF X > ‘
< . PlXQlXDlm_enﬂon (APPﬂ -~
Padding Data
JPEG Data
SOFY
PixelYDimension
(APP1)
64x64 Block
(FPX tile)

Fig. 53 &Y 1 XHIR
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F2 5J7-50D%i

Exif O BE#®IZ. FlashPix B#EFHZ, £ O BIERL RET 2485 Tdh 5 Property set iZ 1 XfICE
By DB TED, UTILES 7 HHRO FlashPix PropertySet ~DZHMANE =T, (GPS Info &7/

DEHITOVThL TBD)

Table 48 Exif # % - FlashPix Property set Z#&(1) (TIFF % 7%)

'

Exif FPX
Field Name J:g cg:l::x Property Set Group Name-
ImageWidth 256 | 100 - - -
Imagel.ength 257 | 101 - - -
BitsPerSample 258 | 102 - - -
Compression 259 | 103 - - -
Photometricinterpretation | 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 hame
StripOffsets 273 | 111 - - -
Orientation 274 | 112 Transform - Spatial Orientation
SamplesPerPixel 277 | 115 - - -
RowsPerStrip 278 | 116 - - -
StripByteCounts 279 | 117 - - -
XResolution 2282 1 1MA 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 - i - -
Software 305 | 131 Image Info File source Softaware Name
DateTime 306 | 132 Ignore Jgnore Ignore
Artist 306 | 13B Image Info Intellectual Property Authorship
WhitePoint 318 | 13E - ‘ - -
PrimaryChromaticities .319 [ 13F - - -
YCbCrCoefficients 529 | 211 - - -
YCbCrSubSampling 530 | 212 - . - -
YCbCrPositioning 531 213 Ignore .Ignore- Ignore
ReferenceBlackwhite 532 | 214 - o - -
~ i Copyright - 33432 | 8298 ' Image Info Intellectual Property Copyright message
f Exif IFD Pointer- 34665 | 8769 \ - : - ; . -
GPS Info IFD Pointer .. | 34853 | 8825 - . N - ' -
—156—
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Table 49 Exif # & - FlashPix Property set Z#i%(2) (Exif 754 ~X— % %)

Exif FPX
. Tag Code
Field Name Dec | Hex1 ° Property Set Group Name
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 1ISO sp'eed 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 Subject distance
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
Jmage info Per Picture Camera Setting Flash return
FocallLength 37386 | 920A Image Info Per Picture Camera Setting Focal length
MakerNote 37500 |927C - - -
UserComment 37510 | 9286 Image Info Content description Content description notes
SubSecTime 37520 | 9290 Ignore Ignore Ignore
SubSecTimeOriginal 37521 | 92N Image Info Content Description Date of the original image
' . Image Info Per Picture Camera Setting Capture date
SubSecTimeDigitized 37522 19292 Summary Info - Create date/time
FlashPixVersion 40960 | AC0O - - -
CalorSpace 40961 |A001| Image Contents resolution description Subimage color
PixelXDimension 40962 |A002| Image Contents Primary description Highest resolution width
PixelYDimension 40963 |A003| Image Contents Primary description Highest resolution length
RelatedSoundFile 40964 | AC04 - - -
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 50 Exif # %7 - FlashPix Property set Z#1% (3) (GPS Info ¥ &)

Exif FPX - _
. Tag Code
Field Name Dec | Hex Property Set Group Name
GPSVersionlD 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 infoextension - 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 - GPSDestlLongitude
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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~F.3 FlashPix R T—4% (APP2) DZi

APP2 €7 A NCEBRENIILET —#11. BHIC FlashPix 7'— 5 KERTE 5,
BANC, APP2IZ 1= FY—« 1 X M) —ADF— & BRE SN TV BEE OEHHIZ Fig, 54T

%9 .FlashPix 7 7 A/ V@ Structured Storage #&:& » DR | — AL "/¥OO5MyPropértySet" (¥005
12 005.H %73) 17— &% 4 X 8000.H. 77 4V ME 00.H DREMARER L. = Zic APP2-2 (2506
ENTVWBRA MY —AF—F&F 7%y b 00000000.H § /2 bH(R Ui RO LT, b = ¥ —F i
B, o : . - A

Full FlashPix Stream

Exif Version 2.0
FlashPix g Source image §

APP241
Contents List
......... root & | Lgobied &

Number of Entry = 1

Data sze = OxB000 | mm— o | e

Default value =0x00 |
Path ¥005SMyProperty Sef _
APP2-2 s Default value

Stream data . ' S 0x00

Index = 0x00
Offset = 0x00000000

¥005MyProperty Set

44— Offset
. 0x00000000

Data size
0x8000

Fig. 54 FlashPix ¥i3k 7 — % Z# (1)
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RIZ, APP2IZ 1 hU—+ 2 A M) — DT —ZRREFEIN TV BFE OEHEFI % Fig. 551277,
F#kIZ FlashPix 7 7 A V@ Structured Storage HWBEDNDF DA b Y — L& "/¥005MyPropertySet"iZ
F—& %4 X 10000.H, 77 #/v ME 00.H DA RERE L, APP2-2 KRR IHNTWVAR MY —LF—
Z%A 7%y b 00000000.H T 72bbHER LEIROEE NS I — L, APP2-3 KTHIN TS X
M) —AF—2%F 7%y b 00008000.H A5 2 E—F TRV,

Exif Version 2.0 Full FlashPix Stream

APP2-1

Contents List
Number of Entry = 1
Data size = 0x10000
Default value = 0x00

Path"#005MyPropertySet”

APP2-2

Stream data
Index = Ox00

FlashPix
root

Source image
Object

Offset B
0x00008000

Fig. 55 FlashPix #ii5k 7 — % Z#f1 (2)
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¥005SMyProperty Set

" Defautt value
0x00

Default value
APP2-3 : :
0x00
Stream data )
Index = Ox00

A

& Offset A
0x00000000

Data vsize
O0x10000
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BT, APP2IZ2 T R Y =+ 1A M) —ADT— I BRJESN TV DHEOEBRHIEFig 56/1C7F,

FlashPix 7 7 A4 /V® Structured Storage HEDHF DR kL — U4 "/¥005MyStrage"® FRED A b
Y —L4% "MyPropertySet"iZ7 —4 ¥4 X 8000.H, 77 #/v ME 00.H OREBZRMHEL, ZI
APP2.2 LB ENTWAR MY —AF—F %47y b 00000000.H F72bH LR L SIS ETHH>

bavr—3niIRv,

Exif Version2.0
APP2-1

Full FlashPix Stream

Contents List

Data size = OXFFFFFFFF

| NumberofEntrv=2  §

Default value = Ox00

Path MyStorage

ClassID = 42

Data size = 0x8000

Default value = Ox00

Path"/MyStorage£005My PropertySet”

APP2-2

Stream data
Index = Ox00

FlashPix
root

Source ima
Object

g MyStorage Offset B
0Ox00008000
E Data size
) 0x8000
Default value
Ox00

Fig. 56 FlashPix i3k 7 — 7 £#61 (3)

—161-

ADOBE - Exhibit 1008, page 342



SEHR

il

vii

viii

xii

xiii

7‘»(:/511/73)‘ 7%@@77411/771-—7/ HEE% (Ex1f) Vers1on10 :FEJZ75F—10}3 *:t[;_ﬂ&}\ BA

FLPINHRAGBERT 7ANT+—<y b (Exif) Version 1.1, FR9OFE5'H, #HEA BA
BFILERRHS

ISOMEC 10918-1 / ITU-T Recommendation T 81 information technology - D1g1tal compressmn and
coding of continuous-tone still images - Requirements and guide- hnes

- TIFF Rev1smn 6.0 Final, June 3, 1992, AldusCorporation.
‘ FlashPlx Format Spec1ﬁcat10n Version 1.0, September 11, 1996, Eastman Kodak Company
“New Multlmedla Data Types and Data Techniques, 1996, Microsoft Corporation.

ITU-T G.711, Pulse code modulation (PCM) of Voice Frequencies. T -

Recommended Practices for Enhancing Digital Audio Compatibility 1 in Multlmedla Systems Revision
3.00, October 21, 1992, Interactive Multimedia Association(IMA)

JIS X 0208:1990 Code of the Japanese graphic character set for information mterchange

ITU-T T.50 (09/92) International Reference Alphabet (IRA) (Formerly Internatlonal Alphabet No.5 or
IA5)

Unicode Standard, The Unicode Consortium, 1991, Addison-Wesley.

v

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.

ISO 14524, Photography-Electronic still picture cameras-Methods for measuring the opto-electronic
conversion functions.

ISO 12233, Photography-Electronic still picture cameras-Resolution measure-ments.
IMA Digital Audio Doc-Pac, 1992, Interactive Multimedia Association

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 - sSRGB (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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T4 DENWAFIVARAZ R 74 V7 A—< v Mg
Version2.0
Digital Still Cameralmege File Format Standard for digital still camera(exifjVer.20

% 1T B HOF11H :
R - RT (EREA BAET TS
TI06 FORVECENE 358

PR ‘

FEAICREY 3. vt : TEL03-3433-4546

PRSCEES 53570 A : TELO3-3433-1923
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