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FAT(FAT12, FAT16 FAT32, exFAT)
DCF
Exif/DCF
DSC DVC
DTV

2.1.

DCF

Exif (Exif)

(JEITA)

JPEG ISO/IEC 10918-1 ITU-T Recommendation T81 information
technology — Digital compression and coding of continuous-tone
still images —-Requirements and guide-lines

DSC
Digital Still Camera

DTV
Digital Television

PC
Personal Computer

DCF DCF

DCF DCF

(Removable Memory)

2
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IF

PC

FAT(FAT12,FAT16,FAT32,exFAT)

H-H 3 8
FAT(FAT12,FAT16,FAT32,exFAT)
8 3
JPEG “ >z
TIFF " "
Exif/DCF Writer Exif/DCF DSC
Exif/DCF Editor Exif/DCF
DTV
DSC
Exif/DCF Reader DCF 2.1 DCF  Readerl Reader?
Exif/DCF
Exif
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DCF
DCF DCF
DCF DCF DCF
DCF DCF
DCF DCF
DCF DCF
DCF 3
DCF 4
DCF 5 DCF
4
DCF DCF DCF “JPG*
DCF DCF Exif
DCF DCF Exif
DCF DCF DCF “JPG*
DCF
DCF DCF
DCF DCF DCF “JPG"
HTHMH
DCF DCF
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DCF ReadOnly

DCF

DCF
Writer DCF  Writer
Reader 1 DCF  Reader 1
Reader 2 DCF  Reader 2
DCF DCF SRGB

IEC 61966-2-1: 2003
DCF DCF
4
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2.2.

1SO/1EC Directives?

Annex H "Verbal forms for the expression of provisions” / "

shall

shall not

should

should not

may

need not

can

cannot
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2.3.

1

FAT12, FAT16, FAT32

ASCIH1

1

2

Unicode

exFAT

ASCIH1

1

ASCI

0

b7

b6

b5

b4

b3 | b2 | bl | b0

1

30.H 39.H 41.H 5A.H 5F.H

61.H T7A.H

41.H O5A.H
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3.
3.1. DCF
DCF DCF
3.2. DCF
DCF 1
DCF (4 ) DCF

Writer G )4

Reader 6 )4

Writer

5

=5

Writer

DCF

Media

B2

DCF

[100aBcDE ]|

ABCD0001.JPG

ABCD0002.JPG

| 101ABCDE I | ABCD0100.JPG

1 DCF

CIPA DC-009-2010

DCF

DCF

Reader
6
—3

o)

Readerl

Reader2




JEITA CP-3461B

CIPA DC-009-2010

3.3.
DCF DCF DCF DCF
DCF DCF
DCF
DSC
3.4.
DCF 2 Writer Readerl Reader2
( 3.5
2 DCF
i DCF  Writer
Writer
DCF  Reader 1 Writer
Reader 1 Readerl
Reader
DCF  Reader 2
Reader 2
3.5. DCF
DCF 3 4
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(Writer )

=< > DSC
@)

2
(Writer
Reader 1)

() DSC

3
(Writer
Reader 2)

DSC
©

4
(Reader 2)

@)

©

A DCF
B DCF
C DCF

Q)
(® Reader
@)

SRGB
©

DCF

DCF

Readerl Reader2

10

Writer
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3.6.

Exif/DCF

DSC

v
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Exif/ DCF Writer
(DSC(A)

Exif/DCF Editor

Exif/DCF Reader
(DSC(A) DSC(B)

)

Exif

DSC (A)

Exif/
DCF

Exif/
DCF

Exif

Exif/
DCF

DSC A)
DSC B)

Exif/
- —» DCF

Exif/
DCF

11
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3.6.1
1. Exif/DCF Writer Exif
2. Exif/DCF Editor Exif
3. Exif/DCF Editor Exif/DCF Reader Exif/DCF Reader

6.Reader

4. Exif/DCF Reader

12
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4. DCF
4.1.

4.1.1
4.1.1

2GByte DCF
DCF

4.2.

4.2.1 DCF
“DCIM"

DCIM “Digital Camera Images”
4.2.2 DCF

DCF DCF
DCF DCF

1 3 “100“ *“999“ “000“  “099“

DCF 4
4 DCF

CIPA DC-009-2010

DCF

FAT32,exFAT

DCF

DCF
( DCF

DCF

13
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FAT(FAT12,FAT16,FAT32,exFAT)

Only
5 Writer 6.Reader
4.2.3
DCF DCF
4.2.4
DCF 3

DCF

CIPA DC-009-2010

ROOT 100ABCDE EEEN

3

100 999

101ABCDE

102PQRST

104ABCDE EEENE

999VWXYZ

3 DCF

14

900

DCF

Read
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4.3.
4.3.1 DCF

4 “0001"

DCF
DCF
DCF

DCF

“9999¢ “0000*

5 DCF

CIPA DC-009-2010

ASCI1 DCF

4.3.2

4.3.2 DCF

DCF
4321 DCF

DCF

4322 DCF
DCF

DCF
DCF

4323 DCF
DCF DCF

DCF

DCF
DCF
DCF

DCF

15

DCF

DCF

DCF
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a) DCF
e Exif
I “JPG"
-
b) DCF
e Exif
- “JPG*
-
c) DCF
e DCF “JPG"
-
d) DCF
-
- DCF
I “THM*
-
e)
- DCF
I DCF
- DCF
I DCF
- DCF
- DCF
- DCF
- “JPG* DCF
- “THM* DCF
4324 DCF
DCF
Read Only DCF

“THM“

DCF

DCF

DCF

DCF

DCF

DCF

FAT(FAT12,FAT16,FAT32,exFAT)

16
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DCF

4325 DCF

5. Writer 6.Reader

4.4. DCF
4.4.1
ExifVer2.1 DCF
DCF DCF DCF
2 DCF

4.4.2
DCF DCF DCF
“JPG" ‘e
4.4.3 DCF
DCF Exif DCF DCF Exif
DCF
4.4.4 DCF
4441
DCF Exif (JPEG )
YChCr 4:2:2 YCbCr 4:2:0
44472
DCF JPEG Exif
JPEG Typical

Huffman Table
4443

4444

4.45
Exif
4451 Exif

TIFF Exif Big Endian Little Endian

17
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4452

Exif

Exif
Tag =
Type =
Count =

Default=

Exif
Tag =
Type =

Count

Default=

Exif

Tag =
Type =
Count =

Default=

Exif

Tag

Type

Count

Default=

Exif

Make (Oth IFD

271 (10F.H)
ASCI I

Any

Writer

Model (Oth IFD

272 (110.H)
ASCII

Any

Writer

)

)

DCF

DateTimeOriginal (Exif IFD

Exif
36867 (9003.H)
ASCII1
20

DateTimeDigitized (Exif IFD

36868 (9004.H)
ASCII
20

Exif

18
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4453 DCF
Interoperability IFD DCF
Interoperability IFD Exif DCF Interoperability IFD
| Interoperabilitylndex (Interoperability IFD )
ExifR98 Version 1.0 "R98”
4Byte 4.6.4 DCF
(“THW™)
Tag =1 (1.H
Type = ASCII
Count =4
Default= “R98”
u InteroperabilityVersion (Interoperability IFD )
Interoperability ExiTR98
Versionl.00 4Byte  ASCI170100” Type  UNDEFINED
NULL
Tag =2 (2.H)
Type = UNDEFINED
Count =4
Default= 0100
u RelatedImageFileFormat (Interoperability IFD )
DCF DCF
(Exif JPEG Ver.2.1 ) ASCII
Tag = 4096 (1000.H)
Type = ASCII
Count = Any
Default=
[ | RelatedImageWidth (Interoperability IFD )
DCF DCF

19



JEITA CP-3461B CIPA DC-009-2010

Tag 4097 (1001.H)

Type = SHORT or LONG

Count =1
Default=
u RelatedImageLength (Interoperability IFD )
DCF DCF
Tag = 4098 (1002.H)
Type = SHORT or LONG
Count =1
Default=
4454
Exif Exif IFD ColorSpace SRGB
u ColorSpace (Exif IFD )
SRGB
Tag = 40961 (A001.H)
Type = SHORT
Value = 1 (SRGB)
Count =1
4.4.6 DCF
446.1
DCF Exif
YCbhCr 4:2:2
SRGB
446.2
JPEG Exif Exif
JPEG Typical Huffman Table
DCF

20
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446.3
DCF 160
4464
DCF DCF
RGB
4.4.7 DCF
DCF DCF
7
6 DCF
4:2:2 or
Typical SRGB
JPEG 4:2:0
7 DCF
160 x 120 4:3 4:2:2 i
Typical SRGB
JPEG
4.5. DCF
4.5.1
DCF
DCF
4.5.2
DCF DCF DCF
“JPG* DCF

“_ABCO001.JPG*

21

120

wou
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453 DCF
453.1

4:2:2 YCbCr 4:2:0
4532

Huffman Table

4533

4534

45.4
Exif
4541

TIFF
4542

Exif

4543

Exif

DCF

DCF

DCF

DCF

DCF

Interoperability IFD

(JPEG )
JPEG
JPEG
Exif Big Endian Little Endian
Exif DCF
Make (Oth IFD )
4.4.5
Model (Oth IFD )
4.4.5
DateTimeOriginal (Exif IFD )
4.4.5
DateTimeDigitized (Exif IFD )
4.4.5

DCF

22
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Exif

YCbCr

Typical
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Interoperability IFD Exif DCF
Interoperability IFD

u Interoperabilitylndex (Interoperability IFD )
“RO3* 4Byte
Tag =1 (1.H)
Type = ASCII
Count =4

Default= “R0O3“

u InteroperabilityVersion (Interoperability IFD )
Versionl.00
4Byte  ASCI1*0100¢ Type  UNDEFINED NULL
Tag =2 (2.H)

Type = UNDEFINED

Count 4

Default= 0100

[ ] RelatedImageFileFormat (Interoperability IFD )
DCF DCF
(Exif JPEG Ver.2 ) ASCII

Tag = 4096 (1000.H)

Type = ASCII

Count = Any

Default=

u RelatedImageWidth (Interoperability IFD )

DCF DCF

Tag = 4097 (1001.H)

Type = SHORT or LONG

Count 1

Default=

23
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| RelatedImageLength (Interoperability IFD )
DCF DCF
Tag = 4098 (1002.H)
Type = SHORT or LONG
Count =1
Default=
4544
DCF DCF
u ColorSpace (Exif IFD )
Uncalibrated SRGB

Tag = 40961 (A001.H)
Type = SHORT
Count = FFFF_H (Uncalibrated)
Default= 1

[ | WhitePoint(Oth IFD )

DCF
Tag = 318 (13E.H)
Type = RATIONAL
Count =2
Value = 139.H / 3E8.H 149.H / 3E8.H
value (X, Y) = (0.313, 0.329)
u PrimaryChromaticities Oth IFD

DCF

Tag = 319 (13F.H)

Type = RATIONAL

Count =6

Value = 40.H/64.H 21.H/64.H 15.H/64.H 47.H/64.H F.H/64.H 6.H/64_H

24
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Value
R (X, ) = (0.64, 0.33)
G (X, Y) = (0.21, 0.71)
B (X, ) = (0.15, 0.06)
u YCbCrCoefficients(Oth IFD )
RGB YChCr DCF
Tag = 529 (211.H)
Type = RATIONAL
Count =3
Value = 12B.H / 3E8.H 24B.H / 3E8.H 72.H / 3E8.H
Value

0.299 0.587 0.114

u Gamma(Exif IFD )
DCF

Tag 42240 (A500.H)

Type RATIONAL

Count

1
16.H / OA.H

Value

Value =2.2

455 DCF
455.1
Exif
YCbCr 4:2:2 DCF

4552
JPEG Exif Exif
JPEG Typical Huffman Table

25



JEITA CP-3461B CIPA DC-009-2010

4553
160 120
4554
RGB 0
45.6 DCF
DCF 8
9
8 DCF
4:2:2 or DCF
Typical
JPEG 4:2:0
9 DCF
160 x 120 4:3 4:2:2 DCF
Typical
JPEG

26
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4.6. DCF
4.6.1

DCF
DCF

DCF

4.6.2
DCF

DCF

4.6.3
46.3.1

DCF

Exif
APP1

YCbCr 4:2:2

“THM“

DCF
DCF
DCF
DCF
DCF
DCF
Exif
Exif
APP1 APP2 APPn
)

27

Reader

DCF

COM

4.4.4

DCF

CIPA DC-009-2010

DCF

APP1 APP2

4 DCF
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SOl SOl
APP1
APP1 Exif
Exif
SOl
DCF DCF
JPEG JPEG JPEG
EOI EOI EOI
DCF
DCF
DCF Exif
SOl Start of Image, JPEG

EOI End of Image, JPEG
APP1  Application marker segment 1, Exif

4 DCF
4.6.3.2
4.4.4 DCF
4.6.3.3
4.4.4 DCF
4.6.34
4.4.4 DCF
4.6.4
4641  Exif
TIFF Exif Big Endian Little Endian
4642
Exif Exif DCF
Make (Oth IFD )
DCF (4.4.5 )
Model (Oth IFD )
DCF (4.4.5 )
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DateTimeOriginal (Exif IFD
DCF (4.4.5 )

DateTimeDigitized (Exif IFD

DCF (4.4.5 )
4643 DCF
Interoperability IFD DCF Interoperability IFD
DCF Interoperability IFD
| Interoperabilitylndex (Interoperability IFD
)
“THM* 4Byte DCF
(“R98%)
Tag =1 (1.H
Type = RATIONAL ASCII
Count =4

Default= “THM*

u InteroperabilityVersion (Interoperability IFD
)
Interoperability Versionl.00
ASCI1%0100“ Type  UNDEFINED NULL
Tag =2 (2.H)
Type = UNDEFINED
Count =4

Default= “0100

[ | RelatedImageFileFormat (Interoperability IFD
DCF DCF
ASCII

Tag 4096 (1000.H)

Type ASCII1
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Count = Any
Default=
u RelatedimageWidth (Interoperability IFD )
DCF DCF
Tag = 4097 (1001.H)
Type = SHORT or LONG
Count =1
Default=
[ ] RelatedimageLength(Interoperability IFD )
DCF DCF
Tag = 4098 (1002.H)
Type = SHORT or LONG
Count =1
Default=
4644
Exif Exif IFD ColorSpace SRGB
ColorSpace(Exif IFD) (Exif IFD )
DCF (4.4.5 )
4.6.5 DCF
DCF 10
10 DCF
JPEG 160 x 120 4:3 4:2:2 )
i Typical SRGB
Exif
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4.7.
DCF Exif Oth IFD Exif IFD
Interoperability IFD 11 12 13
11 Oth IFD
Field Name DCF |DCF Exif
Dec | Hex
Make 271 | 10F e o
Model 272 | 110 e o
WhitePoint 318 [ 13E | = >
PrimaryChromaticities | 319 | 13F | X <
YCbCrCoefficients 529 | 211 > >
12 Exif IFD
Field Name DCF |DCF Exif
Dec | Hex
DateTimeOriginal 36867 [ 9003 o
DateTimeDigitized 36868 | 9004 e
Interoperability IFD
IFD ] 40965 | A005 ®
Pointer
Gamma 42240 | A500| > <
13 Interoperability IFD
Field Name DCF |DCF Exif
Dec | Hex
Interoperabilitylndex 1 1 e
InteroperabilityVersion| 2 2 o
RelatedlImageFileFormat |4096 | 1000
RelatedImageWidth 4097 | 1001
RelatedlImagelLength 4098 | 1002
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4.8.

DCF

DCF

s
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100ABCDE

ABCDOOOl.JP(iJ

ABCDOOOZ.JPCE,J/

wxvzooos.JchJ

ABCD0004.TIF,J /

DCF
DCF

THMBOOO4.THI\1J

ABCDOOOS.JPCLJ/_

DCF

_BCD0006.JPG

P

ABCDO0008.JPG

DCF

ABCDOOOS.WA\LJ

ABCDOOOQ.WA\I/J ——

DCF

ABCD9999.JPG

DCF
9999

README.TXT ,J/_

ETC

DCF

102ABCDE ABCDOOOS.JP(%J
- \
u m
=

5 DCF
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5. Writer
5.1.

51.1

5111 DCF

Writer DCF DCF

5112 DCF

Writer DCF DCF

DCF DCF
DCF
DCF

5113
DCF
DCF
DCF

DCF
5.1.2 DCF

DCF

(Removable Memory) ( )

5.2.
52.1
5211
DCF
Writer Reader Writer
DCF
DCF DCF
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521.2 DCF
DCF DCF
52.1.3 DCF
DCF DCF
DCF
DCF
5214 DCF
DCF
“JPGY  “THM"
5.2.2
DCF
DCF
DCF DCF
DCF
DCF
Reader
(6 Writer
DCF DCF
DCF
DCF
9999
5.2.3
5231 DCF
DCF DCF
DCF DCF
(74 )

DCF
DCF
Wr

DCF

DCF

DCF

DCF
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Writer
DCF
DCF
DCF Hidden DCF
Hidden
(Removable Memory) ( )
5232 DCF
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6. Reader
6.1.

6.1.1

6.1.1.1

DCF DCF

6.1.1.2

6.1.2

(Removable Memory)

6.2.

6.2.1

6.2.1.1 Reader1l
Reader 1 6.1.1.1
DCF
DCF

6.2.1.2 Reader 2
Reader2 6.1.1.1
DCF
DCF
Reader 2  DCF

(Reader1 2 )

( )

DCF DCF
Reader 1

Reader 1
DCF DCF
DCF
DCF
Reader 2
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6.2.1.3
DCF

DCF

6.2.14

Reader 2

6.2.2

6.2.3 DCF
DCF

6.2.4
DCF

CIPA DC-009-2010

(Reader 1 Reader 2 )
DCF DCF
DCF
Reader 2 DCF
14
14
160 X 1800
and
120 Y 1200
(Reader 1 2 )
Readerl Reaer2 15
15
Reader 1 Reader 2
(Reader 1 2 )
16
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16
Field Name IFD
TransferFunction Oth IFD 301
WhitePoint Oth IFD 318
PrimaryChromaticities | Oth IFD 319
YCbCrCoefficients Oth IFD 529
ReferenceBlackWhite Oth IFD 532
Gamma Exif IFD 42240
DCF 17
DCF 7.5
17
Field Name IFD
WhitePoint Oth IFD 318
PrimaryChromaticities | Oth IFD 319
YChCrCoefficients Oth IFD 529
Gamma Exif IFD 42240
6.2.5 (Reader 1 2 )
6.251 DCF
DCF DCF DCF
DCF DCF DCF
(7.4 )
Reader
DCF
DCF
DCF Hidden DCF
Hidden
(Removable Memory) ( )
6.252 DCF
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6.3. (Reader 1 2 )
DCF DCF
DCF DCF
DCF
DCF
18
18
1|1 0 2 - 0 0 1 5
2 |1 2 - 1 5
3 |1 0 2 - 1 5
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7.1. DCF

DCF PC 6 Writer

Reader

100ABCDE P EmEm }/‘ L@ |

102PQRST

----}/_|(B) |

EERENE

IM104ABC

EEERE ©) DCF

o |

107 @-%+]

Ilﬂﬂiiﬂﬁiiil EEEN
6
7.1.1
5 DCF
DCF Writer
Reader
DCF
7.1.2 DCF
DCF
DCF Reader
DCF
Writer
7.1.3 DCF
Reader Writer DCF 7.1.1 7.1.2
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7.2. DCF
PC DCF
Writer
EEN
7.2.1 DCF
4
71.2.2
DCF

DCF

Reader

DCF

7
DCF Reader DCF

CIPA DC-009-2010

DCF

100ABCDE

ABCDO0001.JPG

}/—|(A)

abcd0002.JPG

ABCDO0003.JPG

}/—|(B)

PQRS0003.JPG

A0004.JPG

| ©

ABCDEO0005.JPG

0006.JPG

+-@]0007.JPG

ABCD00~1.JPG

ABCDEFGH.JPG

DCF

DCF

DCF

DCF
DCF
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7.2.3 DCF
DCF 7.2.1  7.2.2

Reader

DCF

7.3.

7.3.1

Exif 3
DateTimeOriginal
DateTimeDigitized
DateTime

DateTime

DateTimeDigitized

DCF DCF

DateTimeOriginal DateTimeDigitized

DateTimeOriginal DateTimeDigitized
DCF DCF DSC

DateTimeOriginal

7.3.2 Make Model Software
Exif

Make

Model

Software

Make Model

DCF DCF

Make Model Software

DCF DCF DSC
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Make Model

7.4. DCF

DCF DCF ReadOnly

PC DCF
Writer Reader  DCF DCF
DCF
( )

Writer Reader

7.5. DCF

DCF Interoperabi litylndex 4

Reader DCF
Interoperabilitylndex
(Gamma) (TransferFunction)
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8.

Q1s )

Amendment

) (Amendment )

Exif

Exif
Exchangeable image file format for digital still cameras:
CIPA DC-008
http://www.cipa. jp/index.html
CP-3451
http://www. jeita.or.jp/

SRGB

Amd.1 Ed.1 to Multimedia systems and equipment

Colour measurement and management

Part 2-1: Colour Management Default RGB colour space sRGB (2003)
IEC 61966-2-1-aml ed1.0

http://www.iec.ch/

JPEG

“Information technology -- Digital compression and coding of continuous-tone
still images: Requirements and guidelines”,

1SO/IEC 10918-1

http://www.iso.org/

http://www.iec.ch/

Directives?2

ISO/IEC Directives, Part 2 “Rules for the structure and drafting of
International Standards”

“1S0/1EC 2 K
http://www.iso.org/

http://www. iecapc. jp/documents/kh a/a 105j.pdf

FAT32

"FAT32 File System"

Microsoft FAT32 Specification
http://www.microsoft.com/iplicensing/productDetail.aspx?productTitle=FAT%2
OFi 1e%20System

exFAT

"exFAT File System".

Microsoft exFAT Revision 1.00 File System Basic Specification
http://www.microsoft.com/iplicensing/productDetail.aspx?productTitle=exFAT
%20F i 1e%20System%20Licensing%20Program
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JPEG Exif
Exif
DCF Exif
Exif JPEG Exif DCF 8
4
JPEG i
Exif Ver2.1 I:#> DCE Ver2.0
Exif
U Typical Huffman Table
JPEG
160x120
Typical Huffman Table
JPEG 4:2:2
JPEG 4:2.0
TIFF
SRGB
DCF
| Exif
| FlashPix Ready | = —
TIFF Rev.6.0
WAV
8 DCF Exif JPEG
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Reader DCF

Reader

DCF DCF
DCF

Reader
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DCF

DCF DCF
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1. Writer
DCF

2. Reader

DCF

DCF

Writer
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