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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
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SO, als0 1ake part I the Work. 15O collaborates closely WIth the nternatonal Electrq
n (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart’3.

htional Standards adopted by the technical committees are circulated to the member bodies f
as an International Standard requires approval by at least 75 % of the memben bodies casting

drawn to the possibility that some of the elements of this part of 1ISO.12234 may be the s
5. ISO shall not be held responsible for identifying any or all such patent-rights.

| Standard 1SO 12234-2 was prepared by Technical Committee {SO/TC 42, Photography.

consists of the following parts, under the general title Electronic still-picture imaging — R4

Basic removable-memory module
TIFF/EP image data format
Design rule for camera file system (DCF)

this part of ISO 12234 is for information only.
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Introduction

The term TIFF/EP refers to Tag Image File Format/Electronic Photography, defined in this part of ISO 12234. The
term “TIFF 6.0” refers to the TIFF Revision 6.0 specification. TIFF/EP is defined to be as compatible as possible
with existing desktop software packages, to enable them to operate with images from electronic still-picture

cameras. TIFF ReV|S|on 6. 0 is used as the basis for achlevmg thls mteroperablllty with the Iarge installed base of

imaging
the use ¢
are not i
describe
same su

With the
verbatim
Incorporé
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and tag

to be as
(Exchang
Industry
TIFF 6.0
0to 2,14
values, 3
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IS3A may

Suite 307,

TIFF/EP
this is tg
TIFF/EP,
TIFF/EP
number §
unknown

TIFF/EP
interoper,
baseline

resolutiof

baseline

gL
f these tags as well as the aIIowed field values. New tags are defined to encode image data'f
hcluded in TIFF 6.0. These new tags conform to the practices specified in TIFF 6.0. This)dog
5 how related images, such as both “parent” high resolution and “thumbnail” low reselution in
pject, or temporal sequence “bursts” of the same scene, can be stored in a single TIFF/EP file.

permission of Adobe Systems Incorporated, sections of this TIFF/EP spegification have b
from the TIFF 6.0 specification dated June 3, 1992 specification © 1986-1988, 1992 Ado
ited. All Rights Reserved.

rt of ISO 12234, references to tags and tag values defined in TIFE6.0 are shown in bold typ
alues that are not defined in TIFF 6.0 are identified in italic type_face. These new tags have b
compatible as possible with the Exif tags defined in “Digital. Still Camera Image File Form
eable image file format for Digital Still Cameras: Exif)”, Version 2.1, June 1998 by the Japa
PDevelopment Association (JEIDA). The new TIFF/EP tagsfields containing enumerated value
convention, where the lower half of the values (0 to 127for byte values, 0 to 32,767 for short
7,483,647 for long values) are reserved by TIFF/EPCand the upper half of the values (128 to

2,768 to 65,535 for short values, and 2,147,483,648 to 4,294,967,296 for long values) are pr
be registered by I3A.

be contacted at the Photographic andslmaging Manufacturers Association, 550 Mamarone
Harrison, NY 10528-1612 USA, or byse-mail at pima@pima.net.

maintain the highest degreg‘of ‘compatibility with existing TIFF readers and to make the
including the new TIFF/EP/tags, as easy as possible. In the future, if TIFF is revised, a revise
may be developed using the revised TIFF specification. TIFF/EP editors of a given TIFF
hall not update TIFF/ER files having a higher version number without warning the user that,
tags will be deletedFhis is explained in the section describing the TIFF/EPStandardID tag.

idelines for
patures that
ument also
ages of the

een copied
be Systems

bface. Tags
een chosen
At Standard
n Electronic
5 follow the
values, and
P55 for byte
vate values

ck Avenue,

complies with the TIFF 6.0 specification and uses the same header specified in TIFF 6.0. Th¢ reason for

adoption of
d version of
EP version
n doing so,

tag definitionshndo not allow default values. All values shall be explicitly stated in order
pbility with future versions of TIFF/EP. Images may be stored in uncompressed form or
(DCT based) compression. In the latter case, an uncompressed baseline-TIFF-reada
“thumbnail” image should also be stored in the Oth IFD to allow the images to be identi

TIEE 6.0 reader.

TIFF/EP

to improve
sing JPEG
le reduced
ied using a

differs from

the JPEG method described in the TIFF 6.0 specification. In the method used within TIFF/EP each image segment
(tile or strip) contains a complete JPEG data stream that is valid according to the 1SO JPEG standard
(ISO/IEC 10918-1). TIFF/EP requires that readers only support the DCT based lossy JPEG process.

TIFF/EP currently does not define how to embed audio information within a TIFF/EP image file. Audio can be
stored in a separate file on the same removable media, if desired, or stored within a TIFF/EP file using a private
TIFF tag obtained from Adobe Corp. This does not preclude a future release of TIFF/EP from implementing
embedded audio as part of the TIFF/EP file.

TIFF/EP image files should be stored in a READ-ONLY fashion using the appropriate file system mechanism. This

will prevent accidental loss of important TIFF/EP tag-value information if the image is edited by a non-TIFF/EP
compliant application. TIFF editors generally remove unknown tags when saving or updating an image file to
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maintain the integrity of the TIFF file, since the unknown tags might not apply to the edited image. By creating

TIFF/EP im

other hand,

age files READ-ONLY, accidental loss of important information is prevented. TIFF/EP editors, on the
shall warn the user, whenever editing a newer version TIFF/EP file with an older version TIFF/EP

editor, that proceeding may result in the loss of information. The mandatory TIFF/EPStandardID tag-field specifies
the TIFF/EP version used in creating a TIFF/EP image file.

The International Organization for Standardization (ISO) draws attention to the fact that it is claimed that

compliance

— Canon

with this International Standard may involve the use of patents from the following companies:

Incorporated

—  Eastman Kodak Company

—  Fuji Ph

— Nikon

—  Olymplis Optical Company Ltd.

The holders
and non-dig
this patent
have also

accordance
Central Sed

ISO takes

pto Film Company Ltd.

Corporation

of these patent rights have assured I1SO that they are willing to neg6tiate licenses under reasonable
criminatory terms and conditions throughout the world. In this respect, the statement of the |holder of
right is registered with 1SO. Information may be obtained from the‘companies listed. Other companies
jetermined that, upon approval of this International Standard; ‘they too will grant patent ligenses in
with ISO Directives, Part 2. Information regarding these companies may also be obtained from the 1SO
retariat

0 position concerning the evidence, validity and scopéecof any of the patent rights listed.

Vi
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Electronic still-picture imaging — Removable memory —

Part 2:
TIFF/EP image data format

1 Scd

This part]

2 Nor

The follo
this part
do not a
possibilit

referencgs, the latest edition of the normative document referred to applies. Members of ISO and IH

registers
ISO 1223
ISO 1223

ISO 1223
module

ISO 1457

ISO/IEC

Requirements and guidelines

ITU-R B]

exchange

pe

of ISO 12234 specifies the TIFF/EP data format described in ISO 12234-1.

mative references

ving normative documents contain provisions which, through reference in this text, constitute p

Df ISO 12234. For dated references, subsequent amendments'to, or revisions of, any of these

pply. However, parties to agreements based on this part of ISO 12234 are encouraged to inv
of applying the most recent editions of the normative documents indicated below. R

of currently valid International Standards.

2:1998, Photography — Electronic still-picture €ameras — Determination of ISO speed

3:2000, Photography — Electronic still-picture cameras — Resolution measurements

4-1:2001, Electronic still-picture gmaging — Removable memory — Part 1: Basic remova

10918-1:1994, Information technology — Digital compression and coding of continuous-tone

[.709-4 (03/00), Parameter values for the HDTV standards for production and international

2

rovisions of
publications
pstigate the
or undated
FC maintain

ble-memory

4:1999, Photography — _Electronic still-picture cameras — Methods for measuring opto-electronic
conversi¢n functions (OECFs)

3 Ter

M<s’ and definitions

For the purposes of this part of ISO 12234, the following terms and definitions apply.

3.1

file system

software

3.2

structure which specifies how the data is logically organized on a given storage medium

image data format

structure

and content which specifies how the data is logically organized on a given storage medium

© ISO 2001 — All rights reserved
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4 Image data features

This clause describes all the features of the TIFF/EP standard and lists the tags used to implement each feature.

4.1 TIFF/EP file encoding structure

A TIFF/EP file is a valid TIFF file that contains the TIFF/EP format identifier and conforms to the restrictions
described in this part of ISO 12234. The TIFF/EP header is exactly the same as the TIFF header. The use of the
TIFF/EP format and revision number is identified in the TIFF/EPStandardID tag-field.

TIFF is an ; : = -
numbered from O to N. The largest possible TIFF file is 2**32 bytes in length. A TIFF file begins with
image file header that points to an image file directory (IFD). An image file directory contains information about the
image, as well as pointers to the actual image data.

A TIFF file $tructure is shown in Figure 1.

Header Directory entry
0 Byte order X Tag
2 42 X+2 Type
4 A Offset to Oth IFD X+4y Count
6
X+8| Value or offset
IFD l
A B Number of directory entries : Value
A+2 Directory entry:0
A+14 Directory entry 1
A+26 Directory entry 2
A+2+B"M2| Offset of next IFD

Figure 1 — TIFF file structure

4.1.1 Image filetheader

A TIFF file begms with amn 8-byte fmage fite header, contaiming the foiffowing mformation:

Bytes 0-1: The byte order used within the file. Legal values are:
Il (4949.H)
MM  (4D4D.H)

In the Il format, byte order is always from the least significant byte to the most significant byte, for
both 16-bit and 32-bit integers. This is called little-endian byte order. In the MM format, byte order is
always from the most significant byte to the least significant byte, for both 16-bit and 32-bit integers.
This is called big-endian byte order.

2 © 1SO 2001 — All rights reserved
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IFD entry
TIFF fielg
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mage file directory (IFD)

ISO 12234-2:2001(E)

3: An arbitrary but carefully chosen number (42) that further identifies the file as a TIFF file.
The byte order depends on the value of Bytes 0-1.

Note that, in order to allow backward compatibility with future versions of TIFF/EP based on future
versions of TIFF, all TIFF/EP readers should test the TIFF header version value to determine if

VERSION >= 42, not to test if VERSION == 42. This will allow higher version numbers to
the future and to be detected as TIFF/EP files.

but shall begin on a word boundary. In particular, an image file directory may follow the i
it describes. Readers shall follow the pointers wherever they may lead.

Thao torm bhvuta aoffcotr 1o abhavavic ead in thic navt AL 1ICM 199D A4 0 vrafar to o losatinn wanth v

be used in

7:  The offset (in bytes) of the first IFD. The directory may be at any location in the file after the header

mage data

TCCTT T Oy tC OISt T1S MIVVM)’J COoCT T TS Pait OT o0 TZZ 07 o ot to o iotatioT WHRFES,

beginning of the TIFF file. The first byte of the file has an offset of 0.

onsists of a 2-byte count of the number of directory entries (i.e. the number” of fields), fo
b of 12-byte field entries, followed by a 4-byte offset of the next IFD (or 0_if none). Do not fo

pll be at least 1 IFD in a TIFF file and each IFD shall have at least one entry.

IFD entry

byte IFD entry has the following format:

1: The tag that identifies the field.

3: The field type.

7 The number of values, Count of the,indicated type.

11: The value offset, i.e. the file offsét (in bytes) to the value(s) for the field. This valu

more information.)

IFD terminology
eld is a logical entity consisting of a TIFF tag and its value. This logical concept is implemg

, plus the actualvalue if it doesn't fit into the value/offset part, the last 4 bytes of the IFD entry
and IFD entry are interchangeable in most contexts.

Sort-order

The entri

expected to begin on a weard-boundary; the corresponding value offset will thus bg
number. This file offset maypoint anywhere in the file, even after the image data. (Se¢ below for

ect to the

lowed by a
get to write

e offset is
an even

ented as an
. The terms

ps.in an IFD shall be sorted in ascending order by tag. The values to which directory entries po

be in any particular order in the file.

4.1.2.4

Value/Offset

nt need not

To save time and space, the value offset contains the value instead of pointing to the value only if the value fits into
4 bytes. If the value is shorter than 4 bytes, it is left-justified within the 4-byte value offset, i.e. stored in the lower-
numbered bytes. Whether the value fits within 4 bytes is determined by the type and count of the field.

Note that the 4 byte value offset should not be thought of as a LONG data type since, if the value is shorter than
4 bytes, it is always left-justified regardless of whether the Il or MM byte order is used. For example, to store the
SHORT hex value “AB CD” in MM byte order, the 4 bytes are “AB CD xx xx” (where x indicates “don’t care”). The
same hex value in Il byte order is given by “CD AB xx xx".

© ISO 2001 — All rights reserved
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41.2.5

Count

Count, called Length in previous versions of the TIFF specification, is the humber of values. Note that count is not
the total number of bytes. For example, a single 16-bit word (SHORT) has a count of 1 not 2.

41.2.6

Types

The field types and their sizes are:

1=BYTE 8-bit unsigned integer.
2=ASClII 8-bit byte that contains a 7-bit ASCII code; the last byte shall be NUL (binary zerg)
3=SHORT] 16-bit (2-byte) unsigned integer.
4=LONG 32-bit (4-byte) unsigned integer.
5=RATIONAL Two LONGS: the first represents the numerator of a fraction, the second represents the
denominator.
6=SBYTE An 8-bit signed (twos-complement) integer.
7=UNDEHFNED An 8-bit byte that may contain anything, depending on the definition of the field.
8=SSHORT A 16-bit (2-byte) signed (twos-complement) integer.
9=SLONG A 32-bit (4-byte) signed (twos-complement) integer.
10=SRATIONAL Two SLONGS: the first represents the numerator af the fraction, the second represgnts the
denominator.
11=FLOAT Single precision (4-byte) IEEE format.
12=DOUBILE Double precision (8-byte) IEEE format.
WARNING [— It is possible that other TIFF field types-will be added in the future. Readers should ignore
fields contfining an unexpected field type.
The value ¢f the count part of an ASCII field entry includes the NUL. If padding is necessary, the count|does not

include the
multiple str

ngs, each terminated with a,NUL. A single string is preferred whenever possible. The

pad byte. Note that there is no initial ‘count byte as in Pascal-style strings. Any ASCII field cah contain

count for

multistring fields is the number of bytes-if:all strings in that field plus their terminating NUL bytes. Only one NUL is

allowed bet

The reader
type for sor

images with more than 64Kyrows or columns shall use the LONG field type. TIFF readers should acce

SHORT or
makes read

Each TIFF
though mos

veen strings, so that the strings following the first string will often begin on an odd byte.

shall check the typecto-verify that it contains an expected value. TIFF currently allows more tha
he fields. For example, ImageWidth and ImageLength are usually specified as having type SH

L ONG valuesifor any unsigned integer field. This allows a single procedure to retrieve any integ
ing more rohust and saves disk space in some situations.

field has an associated count. This means that all fields are actually one-dimensional arrg

an 1 valid
DRT. But
pt BYTE,
er value,

ys, even

t fields contain only a single value. For example, to store a complicated data structure in a sing

field, use th

4.1.3 Ven

dor unique information

e private

NDERINED fleld tyne and set the countto the humber of byles required to hold the data strlicture.

Each camera manufacturer may choose to store additional information in the form of private tags or private tag-
values. This can be done by obtaining private tags and/or tag-values for TIFF 6.0 tags from the Adobe Developers
Desk and vendor unique tag-values from PIMA/IT10 for the new TIFF/EP defined tags. When storing additional
vendor unique information within TIFF/EP files, care shall be taken not to violate the TIFF/EP guidelines described
in this part of ISO 12234.

© 1SO 2001 — All rights reserved
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The image width, i.e. horizontal or X dimension, is recorded as a binary value in the ImageWidth tag-field. The

image width may be the shorter or longer dimension of the image, depending upon the orientation of
during image capture. The image orientation is defined by the Orientation tag-field. The image length,

the camera
i.e. vertical

or Y dimension, is recorded as a binary value in the ImageLength tag-field. The camera’s desired image output

rendering resolution in the X-dimension, i.e. the horizontal dimension when the camera is normally
recorded using the XResolution tag-field, while the output resolution in the Y-dimension is reco

oriented, is
rded in the

YResolution tag-field. The ResolutionUnits tag-value gives the units for the XResolution and YResolution
values. These mandatory TIFF 6.0 tag-fields are typically used to determine the default size of the image on the

screen. They do not indicate the sample spacing of the image sensor in an electronic still-picture camera

. The latter

is given |in the FocalPlaneXResolution, FocalPlaneYResolution and FocalPlaneResolutionUnits
The pixe] aspect ratio (ratio of the pixel width to pixel height) is determined by the ratio of the XRes
YResolution values. The recommended TIFF/EP pixel aspect ratio is 1:1 (square), so that XResolu
YResolution.

The numper of colour components or samples per pixel in the image is recorded using.the SamplesP
field as p binary value. For example, an image captured using a monochrome, sensor has only
compongnt or sample per pixel, while a 3-sensor colour RGB camera has three colour components or {

tag-values.
blution and
tion equals

brPixel tag-
one colour
amples per

pixel. The number of bits needed to store each of the colour components~(samples) is recorded using the

BitsPerJample tag-field as a set of binary values. In the case of a monochrome image, the BitsPer§
field confains only one value, equal to the actual number of bits per pixel.(ln the case of an RGB im

ample tag-
age having

three colpur samples per pixel, the BitsPerSample tag-field contains three values equal to the actual number of

bits of stprage used to store each component or sample. In the latter.case, the number of bits for g
compongnt could be different and hence is explicitly stated.

The typg of image data components are provided by the Photometriclnterpretation tag-value.
readers $hall handle greyscale, RGB and YCbCr data. If YEbCr data values are stored, the number o
values npay either be equal to the number of Y values, or smaller owing to subsampling. The c
subsamgling factors of a YCbCr image are encoded iridhe YCbCrSubSampling tag-field. This tag-fi¢
both thg horizontal and vertical subsampling factors, which are labelled YCbCrSubSamplin
YCbCrSuybSamplingVert respectively. The subsampling factors are given relative to the appropriate d
the corrgsponding luminance image. The positions of the subsampled chrominance components rel
luminance samples are encoded in the YCbCrPositioning tag-field. The headroom/footroom image
(codes) |for each each pixel component associated with a YCbCr image is specified
Referen¢eBlackWhite tag-field. The pair of headroom/footroom values (codes) associated with thq
compongnt (Y) refer to this componént’s ReferenceWhite and ReferenceBlack. The pair of headrog
values (codes) associated with\_the chrominance components, Cb and Cr, refer to these ¢
ReferengeBlack and ReferencéWhite, where here the ReferenceWhite value is used to code referen
reference red respectively.

The image data may optionally be stored using a single image component having a colour filter array
pattern of the image data derived from a single-chip colour CCD image sensor. TIFF/EP readers are no
handle this type ofiimage data. The colour filter array area pattern is the repetitive spatial colour samplir]
photositgs on the"CCD image sensor. There are many different CFA-type CCDs which capture only]
compongnt per photosite on the CCD. The tags used to describe a CCD’s CFA pattern are: Sampl
PlanarCpnfiguration, CFARepeatPatternDim, CFAPattern and SensingMethod.

ach colour-

Nl TIFF/EP
Cb and Cr
hrominance
eld contains
jHoriz and
mension of
Aative to the
data values
within the

luminance
m/footroom
omponents'
e blue and

(CFA) area
required to
g pattern of
one colour
bsPerPixel,

The image data is stored using either strips or tiles, which are collectively termed segments. If strips ar

following tag-fields define the number of strips and the number of rows of image data stored in

e used, the
each strip:

StripOffsets, RowsPerStrip and StripByteCounts. The image shall be divided into an integral number of strips,
from one strip to the maximum number of strips, which equals the image’s length. If necessary, the final strip can

be “padded” with zeros. TIFF/EP recommends that the image data, prior to compression, does

not exceed

64 Kbytes per strip. This value is chosen to maximize compatibility with various operating systems. The

StripOffsets tag-field stores the offsets from the start of the image file to the start of each image data

strip. In this

way, the reader can easily access various parts of the image. The number of rows per strip is stored in the
RowsPerStrip tag-field. The number of image data bytes stored within each strip is recorded in the
StripByteCounts tag-field. The “strip” mechanism is very useful in accessing images, because it uses less buffer

memory than would otherwise be needed to read in the entire image all at one time. The order of the ima

from the top to the bottom of the image.
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EXAMPLE

ImageWidth = 768

ImageLength =512
Photometricinterpretation = 2 (RGB)
SamplesPerPixel = 3
BitsPerSample = 8,8,8

PlanarConfiguration = 1 (Chunky), i.e. RGBRGBRGB...

The size in
BitsPerBytg
8 RowsPel
RowsPerSt

If tiles are |
TileOffsets
is to provid
which is sn
TileLength
of the imag

bytes of each row in this image is 768 PixelsPerRow * (3 SamplesPerPixel * 8 BitsPerS
==> 2304 BytesPerRow. Assuming 8 rows of image data in each strip, the number of hytes p
Strip * 2304 BytesPerRow ==> 18,432 BytesPerStrip. The number of strips equals 512
ip ==> 64 strips.

sed, the following tag-fields define the number of tiles and the size of each tile: [FileWidth, Til
and TileByteCounts. The image shall be divided into an integral number of.tiles. The purpos
b the reader with the ability to perform image “panning”, i.e. to view portions of the image on
paller than the overall image size. The TileWidth tag-field stores theZwidth of the tile in pi
tag-field stores the length of the tile in rows. The TileOffsets tag-field stores the offsets from
b file to the start of each image data tile. The number of image data-bytes in each tile is record

TileByteCdunts tag-field. TIFF/EP recommends that the image data,<{prior to compression, does no

64 Kbytes

Using the al
of 64 pixe
(3 Samples

NOTE If
(strip or tile)
abbreviated-

4.3 Thur

There may
TIFF 6.0 is
not requireq

In TIFF/EP
compressio
compressio
readable by

er tile.

bove example, the image could be broken up into 64 tileseach having a width of 96 pixels ang
s. Each tile would have a size in bytes of 96-“PixelsPerTileWidth * 64 RowsPerTile
PerPixel * 8 BitsPerSample)/8 BitsPerByte ==> 18,432 BytesPerTile, i.e. 18K BytesPerTile.

shall contain a valid JPEG datastream accofding to the 1ISO JPEG standard’s rules for interchange
mage-format data.

hbnail images

be more than one IFD in a TIFF 6.0 file. Each IFD defines a subfile. One potential use of s
o describe related images, Such as the pages of a facsimile transmission. A baseline TIFF 6.0
to read any IFDs beyond the first one.

rather than
compresse

ample)/8
er strip is
Rows/8

el ength,
e of tiles
a display
els. The
the start
ed in the
t exceed

a length
| ength *

the image data is compressed using JPEG, i.e..Compression tag-field contains the value of 7, each segment

tformat or

ubfiles in
reader is

files, the Oth IFD(should be an image that can be read by a baseline TIFF 6.0 reader. Note that JPEG
h is not requiréd for baseline TIFF 6.0 readers. Therefore, if the full-resolution image is sto
h, the TIFF/ER file should include a thumbnail (reduced-resolution) image stored in the Oth IR
a baseline,TIFF 6.0 reader. This thumbnail should not be compressed, and should be stored

ed using
D that is
in strips,

n tilessinrorder to be fully compatible with TIFF 6.0. A SubIFDs tag in the Oth IFD is used to pg
full-resolution image. If the full-resolution image is stored uncompressed as a baseline-read

int to the

This provides a version of the

accessed by reader software. The use of the SubIFDs tag is the TIFF recommended method of performing this
“treeing” mechanism. The idea of IFD treeing via the use of the SubIFDs tag is described below. TIFF/EP uses the
IFD “chaining” mechanism to store a “burst” motion sequence of temporally related images in the same TIFF/EP
file. Figure 2 shows graphically an example of IFD treeing to store both the thumbnail image and the full resolution
“main” image. This is done using the SublFDs tag. The SubIFDs tag is used within a given IFD to initiate a “tree” or
“branch” to another IFD describing another rendition of the same image within a TIFF/EP file. This tag is described
in detail in the tag-definition section of this document. The SublFDs tag is not described in the TIFF 6.0
specification, but is described in “TIFF Technical Note 1: TIFF Trees” available from Adobe Corporation. This
technical note describes the mechanism to use if treeing is needed. The TIFF/EP SublFDs tag value provides the
offset from the start of the TIFF/EP file to the beginning of the IFD for the full resolution image. The
NewSubFileType tag identifies the image as a full resolution image. This IFD treeing technique, using the
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SublFDs and NewSubFileType tags, is a clear and unambiguous method associating the thumbnail images and
main images. IFD treeing is used instead of IFD chaining because TIFF/EP recommends that chaining be used to
store a burst of temporally related images in the same file, as described in 4.4.

TIFF/EP
TIFF 6.0
horizontd
strips an
StripByt

In the ex
per line

Strip Offs
The num
data bytg

Byte order
TIFF/EF .
Version
header
Offset to Oth IFD
Image0 Entry count
TbNail IFD entry
IFD IFD entry Image0 Entry count
SublFDs IFD entry full IFD entry
\ IFD IFD entry
IFD entry
IFD entry
Offset to next IFD
IFD entty
Offset tg ,next IFD

bCounts.

EXAMPLE

Thumbnail

Image segments

Figure 2 — TIFF/EP*encoding structure with treeing

Parent ImageWidth = 768

requires that the thumbnail image.be stored in strips, so that the thumbnails may be read by gny baseline
reader. The dimensions ofsthe thumbnail image are restricted by TIFF/EP to 256 pixel$ maximum
lly and 256 pixels maximum' vertically. The following tag-fields are necessary to define thg number of
d the number of rows_of-thumbnail image data stored in each strip: StripOffsets, RowsPerStrip and

hmple below, thexthumbnail image has one eighth the number of lines and one eighth the numlper of pixels
hs its parentdmadge. The thumbnail image is a single strip which holds the thumbnail image data. The
ets tag-field’stores the offset from the start of the image file to the start of the thumbnail imagg data strip.
ber of rows/per strip, i.e. 64 rows, is stored in the RowsPerStrip tag-field. The number of thumbnail image
s stored in the strip is recorded in the StripByteCounts tag-field.

Parent ImageLength = 512

Parent PhotometricInterpretation = 2 (RGB)

Parent SamplesPerPixel = 3

Parent BitsPerSample = 8,8,8

Parent PlanarConfiguration = 1 (Chunky), i.e. RGBRGBRGB...

Thumbnail ImageWidth = 96
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Thumbnail ImageLength = 64

Thumbnail Photometricinterpretation = 2 (RGB)
Thumbnail SamplesPerPixel = 3

Thumbnail BitsPerSample = 8,8,8

Thumbnail PlanarConfiguration = 1 (Chunky), i.e. RGBRGBRGB...

The size in bytes of the smgle thumbnall image strlp is 96 P|ersPerRow * (3 SamplesPerPler * 8

BitsPerSani

the strip,

hence the number of bytes per strlp is 64 RowsPerStrlp * 288 BytesPerRow >18 432 BytesPerStrlp The number
of strips is equal to 64 Rows/64 RowsPerStrip ==> 1 strip.
4.4 Burdgt sequences using chaining
Figure 3 shiows how TIFF/EP allows image chaining to be used to store a burst motion Sequence of t¢mporally
related images. The Image0 IFD stores the first image in the sequence, the Imagel IFD stores the second|/image in
the sequenfe and so on. Therefore, the IFD numbers indicate the temporal sequenee of the burst of images. By
storing the entire sequence in a single TIFF/EP file via chaining, the sequence is encapsulated in a way that allows
it to be copjed without losing images or altering the image sequence. As noted earlier, the SublFDs tag|provides
the mecharjism to store both thumbnail and main images for each temparal’'sample of the “chain” all in the same
TIFF/EP filg.
Byte order
TIFF/EF -
Version
header
Offset to Oth IFD
Image0 Entry count
TbNail IFD entry
IFD IFD entry Image0 Entry count
SublFDs IRD entry full IFD entry
\ IFD IFD entry
IFD entry
IFD entry
Offset to next IFD
IFD entry
Offset to next IFD
Image1 Entry count
TbNail IFD entry
IFD IFD entry Image Entry count
SublFDs IFD entry full IFD entry
\ IFD IFD entry
IFD entry
IFD entry
Offset to next IFD
IFD entry
Offset to next IFD
Figure 3 — TIFF/EP encoding structure with image chaining
8 © 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=3225ae3016eff524c1905409434fb8f6

ISO 12234-2:2001(E)

TIFF/EP recommends that chaining be used to store a motion sequence burst of images. Note that if chaining is
used for both thumbnails and motion sequences, readers could be confused by the relationships between IFDs in
the file. Neither TIFF/EP nor TIFF 6.0 requires baseline readers to read past the first image in the chain. Note that if
image categorization or databasing is required, the filing system should provide this mechanism. Image chaining
should not be used for this purpose. The definition of a filing system for image databasing is outside the scope of
the TIFF/EP specification.

4.5 Camera colour space information

The ICC (InterCoIour) proflle contained in the InterCoIourProflle tag- fleld may be used to prowde the information
required fo-interpre gvised in the

, since th|s
of an ICC

profile m ications, the
camera [spectral sensitivities and OECF (opto-electronic conversion function) may ~be< provided] using the
SpectralSensitivity and OECF tag values, in order to provide the desired cameéra-colour chalfacterization
informatipn

The tardet colour space describes the number and type of colour comp@rients and is recor
Photometricinterpretation tag-field. The allowed target colour spaces are greyscale, RGB, YCbd
(colour filter array).

The chrogmaticities of the primaries of the image are encoded using the*fedColourantTag, greenColoul
blueColourantTag values within the InterColourProfile tag value. The chromaticity of the white point g

ded in the
r and CFA

antTag and
f the image

is encodé¢d using the mediaWhitePointTag values within the InterCelourProfile tag value.
The trangfer function which indicates the meaning of each\image data code is encoded using the fedTRCTag,
greenTRCTag and blueTRCTag values within the IntefColourProfile tag value. The recommendg¢d TIFF/EP

reference colour primaries and opto-electronic conversion function (gamma correction) are equal to
given in |TU-R BT.709: 1993, “Basic parameter values for the HDTV standard for the studio and for i
programine exchange”.

The coef
tag-field

icients used in the transformation from RGB to YCbCr image data are encoded in the YCbhCr(
as 3 RATIONAL numbers, i.e, LumaRed, LumaGreen and LumaBlue. These three coefficig

the values
nternational

oefficients
nts are the

proportions of red, green and blue réspectively in the luminance (Y) channel. This tag is only necegssary if the
image ddta is stored in YCbCr forn:

4.6 Imjage data compressjon

This datp feature indicates the type of image data compression. The compression method is stpred in the
Compresgsion tag-fieldias a binary value. If no compression is used, a value of 1 is recorded in this tagiield. Other
values indicate same form of image compression. For compressed images, the average number of bjts per pixel
may be rpcorded-using the CompressedBitsPerPixel tag-field.

4.6.1 Bpaseline JPEG compression

All TIFF/EP readers shall support the DCT (lossy) baseline version of the TIFF/JPEG compression method defined
by the Independent JPEG Group and described in TIFF technical note number 2. This compression method is in
accordance with ISO/IEC 10918-1:1994. To indicate JPEG compression, a value of 7 is stored in the
Compression tag-field as a binary value. JPEG compression works in either strip-based or tile-based TIFF/EP
files. The term “segment” refers to either a strip or a tile. When the Compression tag-field has the value 7, each
image segment contains a complete JPEG datastream which is valid according to the ISO JPEG standard
(ISO/IEC 10918-1). TIFF/EP requires that readers only support baseline (lossy DCT) based compression.

Each image segment in a JPEG-compressed TIFF/EP file shall contain a valid JPEG datastream according to the
ISO JPEG standard’s rules for interchange-format (including JPEG quantization and Huffman tables) or
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abbreviated-image-format (without JPEG quantization and Huffman tables) data. The datastream shall contain a
single JPEG frame storing that segment of the image. The required JPEG markers within a segment are:

— SOl (start of image, shall appear at the very beginning of the segment)

— SOFn  (start of frame)

— SOS (start of scan, one for each scan)

— EOI (end of image, shall appear at the very end of the segment)

The actual pompressed data follows SOS. It may contain RSTn (restart) markers if DRI (define restartiinterval) is
used.

Additional JPEG “tables and miscellaneous” markers may appear between SOl and SOFn, between SOFn and
SOS and before each subsequent SOS if there is more than one scan. These markers can include:

— DQT (define quantization tables)

— DHT (define Huffman tables)

— DRI (define restart interval)

— APPn | (define application markers, see note below)

— COM (comment, ignored by TIFF/EP readers)

APPn application markers may be included in the JIF bitstream. TIFF/EP readers are not required to rgad Appn
markers. The EXIF image format uses application marker ’and the SPIFF image format uses application marker 8.
In the case| of EXIF, the second word of the APP1 dataiis the TIFF number 42. When both APP1 and |the TIFF
number 42 pre identified, the APP1 data includes EXIFtags. In the case of SPIFF, the three byte IDENT indentifier
in the APP8 data contains the value “SPF”. When-both APP8 and “SPF" are identified, the APP8 data| includes
SPIFF tags

DNL (defing number of lines) markers shallnot be used in TIFF files. Readers should abort if any other marker type
is found, especially the JPEG reservedmarkers. Such markers are likely to indicate a JPEG extension.

The tablesimiscellaneous markersymay appear in any order. Readers are cautioned that, although the SOFn
marker refgrs to DQT tables, JPEG does not require those tables to precede the SOFn, only the SOS.| Missing-
table checkps should be made-when SOS is reached.

4.6.2 JPHG tables

When JPE[G compression is used, no other compression related tag-fields are required, but the| optional
JPEGTablgs _tag* may be used. This optional tag encodes the JPEG quantization and Huffman tables for
subsequent use by the JPEG decompression process. The JPEGTables tag is useful when the image is|stored in

multiple segments, in order to reduce the file size. When the JPEGTables tag is present, it shall contain a valid
JPEG “abbreviated table specification” datastream, beginning with SOl and ending with EOI. It contains one or
more JPEG tables, including DQT (define quantization tables) and DHT (define Huffman tables). When a TIFF/EP
reader decodes a JPEG compressed image having the optional JPEGTables tag, it is prudent for the reader to
send the JPEGTables abbreviated bitstream prior to each JPEG compressed image segment. This eliminates the
need for the TIFF/EP reader to manually determine which JPEG compressed image segments require these tables.

If no JPEGTables tag-field is used, then each segment shall be a complete JPEG interchange datastream. Each
segment shall define all the tables it references. To allow readers to decode segments in any order, no segment
may rely on tables being carried over from a previous segment.
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4.6.3 JPEG lossless compression

TIFF/EP files may optionally use lossless JPEG compression, but TIFF/EP readers are not required to decompress
these images. A TIFF/EP reader is only required to open the uncompressed thumbnail image that may be present
in IFDO. The recommended form of JPEG lossless compression is lossless sequential DPCM using Huffman

coding.

4.6.4 Other JPEG compression options

TIFF/EP files may optionally use other JPEG versions, but TIFF/EP readers are not required to decompress these

images.

TIEE/EP reader is nnly rnnluimrl {oQpen the ||nr~nmlnrnccnr1 thumbnail imngp that may he present in

IFDO.

46.5 V

TIFF/EP
compres
uncompr
image fo

4.7 C4g

These a
camera’s
used in t
string.

4.8 Pi

Informati
date and
date that

endor unigue compression
files may optionally support vendor unique compression. This can be done-by obtainin
5ion tag value from Adobe Systems Incorporated. However, a TIFF/EP readeris,only required

bssed thumbnail image that may be present in IFDO. Vendor uniqgue compression is allowed
mats are not necessary to support some special electronic camera applications.

mera information

e mandatory tags. The camera’s “make” is recorded via_the’Make tag-field as an ASCII
“model” is recorded via the Model tag-field as an ASCII string. The version of software and

cture annotation

time that a given image was originally, captured, is recorded using the DateTimeOriginal tg
a given image was last modified, i.ef altered in a way that modifies any image data values,

using the¢ DateTime tag-field. For each madification, an associated update to the image’s history

logged. 1
DateTim
using thg
tag-field.
multiple

'he TimeZoneOffset tag-field ;may be used to indicate the time zone of the clocks which ge
pOriginal and DateTime tag=fields. A string that describes the subject or purpose of the image
ImageDescription tag-field./A sequence number may be assigned to an image using the Ima
This provides a simple_image ordering capability which can help readers determine the ord
mages were captured:sThe name of the photographer or image creator is recorded using the

field as @n ASCII string. The-owner of the image is recorded using the Copyright tag-field as an A

Pertinent
tag-field.

The Sec
authority
Imagery

editorial informatien about the image for news photo applications may be recorded using the

urityClassification tag-field may be used to describe the security classification rating, G
and, future declassification of an image. The definition of this feature is described in the NIT
tansmission Format) specification (MIL-STD-2500).

0 a private
to open the
50 that new

string. The
or firmware

he camera to capture and store the TIFF/EP image filecisyencoded in the Software tag-field as an ASCII

bn recorded with an image that describesand documents the image is called “picture infornpation”. The

g-field. The
is recorded
should be
nerated the
is recorded
geNumber
er in which
Artist tag-
SCIl string.
IPTC/NAA

lassification
F (National

A list documenting changes to the image data may be recorded in the ImageHistory tag-field as an ASCII string.
As changes are made, additional information about the changes can be concatenated to the previous string.

4.9 Camera and lens settings

These tag values provide the camera settings used when the image was captured. All these tags are optional. In
many cases, the settings may be given in either conventional units (seconds, etc.) or in APEX (Additive System of
Photographic Exposure) units.

The type of scene illuminant (daylight, tungsten, etc.) is encoded in the Scenellluminant tag-field as one of several
enumerated VALUES. Alternatively, the colour temperature of the illuminant is reported. The lens f-number (ratio of
lens aperture to focal length) can be recorded as a RATIONAL value using the FNumber tag-field. Alternatively,
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the value may be recorded in the Aperture tag-field using APEX units. The exposure time used to capture the
image can be recorded using the ExposureTime tag-field as a RATIONAL value containing fractional seconds.
Alternatively, the value may be recorded in the ShutterSpeed tag-field using APEX units.

The exposure bias (i.e. the amount of over- or under-exposure relative to a nhormal exposure as determined by the
camera's exposure system) used to capture the image can be encoded in the ExposureBias tag-field using APEX
units.

The metering mode, for example the camera’s method of spatially weighting the scene luminance values to
determine the sensor exposure, is encoded in the MeteringMode tag-field as an enumerated VALUE. Metering
modes include simple average, centre-weighted-average, etc. The exposure program used by the camera to set
the appropfiate capture trade-offs (shutter speed, aperture, etc.) in order to properly expose the imajge being
captured, i encoded within the ExposureProgram tag-field as an enumerated VALUE. The camera gelf-timer
mode of opgration may be specified within the SelfTimerMode tag-field.

The exposyre index setting of the camera used to capture the image is encoded in the Exposurelndex tapg-field as
a RATIONAL value. For example, an exposure index of 100 is encoded as 100/1. ISO 12233:1998 shall b used in
determining the exposure index value. An exposure index is a numerical value that is inversely proportiopal to the
exposure provided to an image sensor to obtain an image. Images obtained from_a ‘camera using a|range of
exposure index values will normally provide a range of image quality levels. The IS©\speed ratings of the ¢lectronic
still-picture [camera are values calculated from the exposure provided at the foeal plane of the camerg and the
resulting cgmera output signal characteristics. The two ratings are the ISO speed, which is encoded ag a single
short valuel, and the ISO speed latitude, which is encoded as two shott values. Some electronic sfill-picture
cameras may not have an ISO speed latitude.

NOTE are should be taken to avoid confusing the ISOSpeedRatings and Exposurelndex tags. The values encqded in the
ISOSpeedR4tings tag are those determined for the ISO speed of an elgctronic still-picture camera. The value encofled in the
Exposurelndex tag corresponds to the focal plane exposure provided\by the camera settings in capturing each image. For
example, if the ISO speed ratings of a camera are 50 for the primary noise speed, 25 for the saturation speed and 400 for the
upper limit npise speed, then the values 50 (25-400) are recorded in the ISOSpeedRatings tag for all images takeh with the
camera. If the same camera is used to capture an image with f-number and exposure time settings that produce an|arithmetic
mean focal plane exposure of 1/20 lux second, the value,200/1 is encoded in the Exposurelndex tag. In summary, the
Exposurelndex tag tracks the exposure used to capture each image taken by the camera, while the 1ISOSpeedRftings tag
provides infoymation about the measured ISO speed values of the camera.

The camerd lens focal length in millimetres; used to capture the image, is encoded in the FocalLength|tag-field.
The distande between the front nodal plane of the camera lens and the subject on which the camera is|focused,
can be recqrded in the SubjectDistance tag-field. The location of the centre of the main subject in the injage may
be recordefl using the SubjectLocation tag-field. The scene brightness measured in BVs (Brightnegs Value)
present when the image was captured, is encoded in the BrightnessValue tag-field using APEX units. The camera
lens maximpm aperture value,i.e/maximum f/number, is recorded using the MaxApertureValue tag-field.

Whether or|not flash was‘used when the image was captured can be encoded in the Flash tag-field. The gmount of

flash energy, i.e. flash guide number used, can be encoded in the FlashEnergy tag-field. The battery levgl may be
indicated by the BatterylL evel tag-field.

4.10 Camgpra. characterization

These are optional tags that describe the performance of the camera used to capture the image file. The camera’s
focal plane resolution in the X-dimension, i.e. the horizontal dimension when the camera is normally oriented, is
recorded using the FocalPlaneXResolution tag-field. This information, along with the focal plane resolution in the
Y-dimension (FocalPlaneYResolution) and the resolution units (FocalPlaneResolutionUnit) can be used to
relate the image data to the camera focal plane dimensions. The camera’s “spatial frequency response”, which
guantifies the camera resolution, may be recorded in the SpatialFrequencyResponse tag-field. The camera’s
“noise” level may be recorded in the Noise tag-field.
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This section lists and describes all the allowed tags and tag values for TIFF/EP. Tags defined in the TIFF 6.0
specification are shown in bold type. Tags which are not described in TIFF 6.0 are shown in italic bold type.

5.1 TIFF/EP tag list

Table 1 lists all allowed tags for storing both uncompressed and compressed images and indicates whether the tag
is mandatory (M), recommended (R), optional (O), or not allowed (N). All mandatory tags shall be included in the
IFD, since default values are not allowed in TIFF/EP, even in cases where default values are given in TIFF 6.0.

Table 1 ig . . ithin the IFD

be arranged in ascending order, by tag number. Following Table 1, the purpose and allowed values\for each tag

are descfibed in detail. Those tags not specifying possible “values” and/or “number of values” are variaple and any

value mgy be used, provided any restrictions listed are followed. Either all M1 tags shall be present for [strips, or all

M2 tags shall be present for tiles, but not both. M3 tags shall be present for YCC images.

Table 1 — TIFF/EP tags, in tag number order
Conjpression
Tag name Dec. Hex Type No. of values
Nong JPEG

NewSuljFileType 2 254 FE LONG 1 M M
ImageWidth P 256 100 SHORT or LONG 1 M M
ImageLg¢ngth b 257 101 SHORT or LONG 1 M M
BitsPerfample P 258 102 SHORT SamplesPerPixel M M
Comprgssion a 259 103 SHORT 1 M M
Photomletricinterpretation 2 262 106 SHORT 1 M M
ImageDpscription @ 270 10E ASCII any M M
Make a 271 10F ASCII any M M
Model 3 272 110 ASCII any M M
StripOffisets b 273 111 SHORT or LONG StripsPerlmage M1 M1
Orientafion & 274 112 SHORT 1 o o
SamplegPerPixel P 277 115 SHORT 1 M M
RowsPgrStrip b 278 116 SHORT or LONG 1 M1 M1
StripByteCounts b 279 117 SHORT or LONG StripsPerlmage M1 M1
XResoIllltion b 282 11A RATIONAL 1 M M
YResoIllltion b 283 11B RATIONAL 1 M M
Planardobfiguration b 284 11C SHORT 1 M M
ResolutionUnit b 296 128 SHORT 1 M M
Software a 305 131 ASCII any M M
DateTime 2 306 132 ASCII 20 M M
Artist b 315 13B ASCII any ] ]
TileWidth b 322 142 SHORT or LONG 1 M2 M2
TileLength b 323 143 SHORT or LONG 1 M2 M2
TileOffsets b 324 144 LONG TilesPerlmage M2 M2
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Table 1 (continued)

Compression
Tag name Dec. Hex Type No. of values
None JPEG

TileByteCounts P 325 145 SHORT or LONG TilesPerimage M2 M2
SublFDs ¢ 330 14A LONG any R R
JPEGTables P 347 15B UNDEFINED any

YCbCrCoefficients P 529 211 RATIONAL 3 M3 M3
YCbCrSub[Sampling P 530 212 SHORT 2 M3 M3
YcbCrPositioning P 531 213 SHORT 1 M3 M3
ReferenceBlackWhite b 532 214 RATIONAL 6 M3 M3
CFARepegtPatternDim 33421 828D SHORT 2 o (0]
CFAPatterp 33422 828E BYTE CFARepeatRows *

CFARepeatCols
BatteryLeyel ¢ 33423 828F RATIONAL or Lorany o (0]
ASCII
Copyrightp 33432 8298 ASCII any M M
ExposureTime d 33434 829A RATIONAL lor2 O (0]
Fnumber 33437 829D RATIONAL lor2 @) 0]
IPTC/NAAE 33723 83B LONGyor any @) (0]
B ASCII

InterColoufrProfile f 34675 8773 UNDEFINED any R R
ExposureRrogram d 34850 8822 SHORT 1 ] o
SpectralSgnsitivity d 34852 8824 ASCII any @] o
GPSinfo d 34853 8825 LONG 1 ] )
ISOSpeedRatings d 34855 8827 SHORT 3 o) O
OECFd 34856 8828 UNDEFINED any @) (0]
Interlace 34857 8829 SHORT 1 o) O
TimeZonePffset 34858 882A SSHORT lor2 o O
SelfTimerMode 34859 882B SHORT 1 O (0]
DateTimeQriginal d 36867 9003 ASCII 20 M M
CompressgdBitsPerRixel d 37122 9102 RATIONAL 1 N (0]
ShutterSpgedValde d 37377 9201 RATIONAL 1 O (0]
ApertureValue’d 37378 9202 RATIONAL 1 @) (0]
BrightnessValue d 37379 9203 SRATIONAL lor2 O 0]
ExposureBiasValue d 37380 9204 SRATIONAL lor2 (0] (0]
MaxApertureValue d 37381 9205 RATIONAL 1 @) 0]
SubjectDistance d 37382 9206 SRATIONAL lor2 (0] (0]
MeteringMode d 37383 9207 SHORT 1 @] o
LightSource d 37384 9208 SHORT 1 ] O
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Compression
Tag name Dec. Hex Type No. of values
None | JPEG
Flash d 37385 9209 SHORT 1 (0] O
FocalLength d 37386 920A RATIONAL lor2 (0] o
FlashEnergy 37387 920B RATIONAL lor2 (0] o
SpatialFrequencyResponse ¢ 37388 920C UNDEFINED any (0] 0]
Noise 37389 920D UNDEFINED any @) (0]
FocalPlaneXResolution ¢ 37390 920E RATIONAL 1 R R
FocalPlaneYResolution ¢ 37391 920F RATIONAL 1 R R
FocalPlgpneResolutionUnit ¢ 37392 9210 SHORT 1 R R
ImageNumber 37393 9211 LONG X (0] @]
SecurityClassification 37394 9212 ASCII Tor any (0] o
ImageH|story 37395 9213 ASCII any (0] o
Subject] ocation ¢ 37396 9214 SHORT 2or3or4 (0] @)
Exposufelndex ¢ 37397 9215 RATIONAL lor2 (0] O
TIFF/ERStandardID 37398 9216 BYTE 4 M M
SensindMethod ¢ 37399 9217 SHORT 1 R R
a2  Tag humber and tag values are specified in TIFF Revision 6 specification, Adobe Corporation, 1992. Additional tag values,|or additional
restrictior)s on allowed tag values, are specified in this part of ISO 12234:
b Tagpumber and tag values are identical to those defined in TIFF Revision 6 specification, Adobe Corporation, 1992.
¢ SublFDs tag is defined in TIFF Technical Note 1: TIFF Trees, Adobe Corporation.
d  Thetag name and values for this tag number defined in this part of ISO 12234 are equivalent to those defined in Digital [Still Camera
File Format Standard (Exchangeable image file fofmat for Digital Still Camera: Exif), Version 2.1, June 1998, Japan Electrpnic Industry
Development Association (JEIDA).
€  Tag pame and values for this tag are defined by IPTC-NAA (International Press Telecommunications Council — Newspape[ Association
of Amerida) Information Interchange Model and Digital Newsphoto Parameter Record.
f InterColourProfile tag is definedin ICC.1:2001, File Format for Colour Profiles.
In each qf the tag definitions to follow, there are no default values, in order to enhance interoperability.[When a list
of possible values,is presented, the values listed are the only allowed values. Note that the list of allowgd values in

some cases is more’limited than in the TIFF 6.0 specification.

When th¢ yalue cannot fit in the 4-byte Value-Offset location in the tag-field, then the Value-Offset is ar

the begir ning af the file to the location where the values far this tag may he faund

offset from

© ISO 2001 — All rights reserved
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5.2 TIFF/EP tag definitions grouped by function

5.2.1 TIFF/EPStandardID

This tag encodes the version of this TIFF/EP file as a four tier revision number, for example 1.0.0.0. This revision
number has the form of w.x.y.z where w=0-255, x=0-255, y=0-255, and z=0-255. The purpose of this tag is to allow
a TIFF/EP compliant file to identify itself to a TIFF/EP aware reader.

Tag Name =

Tag = 3739

TIFF/EPStandardID
(9216.H)

Type = BYT]
N=4
Value = VA

Usage: IFD

5.2.2 Ima

For the current version of TIFF/EP, TIFF/EPStandardID tag value shall equal the following four bytes: 1 0
D
jeWidth
codes the number of columns in the image, i.e. the number ofypixels per line. This tag is mand

This tag en
there is no
the orientat

Tag Name
Tag = 256
Type = SH(
N=1

Value = VA

Usage: Majn Image, Thumbnail Image

5.2.3 Ima

This tag en
there is no
the orientat

Tag name 1
Tag = 257

E

| UE (see below)

default value. The image width may be the shorter or longer-dimension of the image, depend
on of the camera during image capture.

- ImageWidth
100.H)
DRT or LONG

| UE (any value representing the image width)

pelLength

codes the number-ofirows in the image, i.e. the number of lines in the image. This tag is mand
default value. Theimage length may be the shorter or longer dimension of the image, depeng
on of the camera during image capture.

Imagelkength
101:H)

Type = SHORTOTLONG

N=1

atory and
ing upon

atory and
ing upon

Value = VALUE (any value representing the image length)

Usage: Main Image, Thumbnail Image

16
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5.2.4 NewSubFileType

This tag indicates whether the given IFD is a thumbnail or main (full-size) image. This tag is mandatory and there is
no default value. The value shall be explicitly stated. If the current image is the main image, rather than the
“thumbnail” image, a value of 0 shall be encoded in this field.

Tag Name = NewSubFileType
Tag = 254 (FE.H)

Type = LONG

N=1
Value = YALUE (32 bit field as described below)

Bit 0 || 1 if the image is a “thumbnail”, else O

Bit1 | N/A

Bit2 || N/A

Usage: Main Image, Thumbnail Image

5.2.5 SublFDs

This tag pncodes the offsets from the beginning of the file to the Jeeation of IFDs that are treeing from| the current
IFD. Thig tag-value is used to point from the thumbnail IFD to the tFD containing the full resolution image. For a full
description refer to the section entitled “Thumbnail Images using ‘SublFDs’ Trees”.

Tag Namne = SublFDs
Tag = 330D (14A.H)
Type = LONG

N = number of child IFDs
Value = YALUE or VALUE_OFFSET

The Valge will contain the offset(to)the “treed” IFD itself if N=1, otherwise the Value will contain ar| offset to a
location ¢ontaining an array of offsets to each IFD being treed from the current IFD. This array of offsetq will contain
N entrieq, i.e. offset pointers to)N IFDs. Currently, N=1 and the Value contains the offset to the IFD coptaining the
full resoldition image.
Usage: IFDO

5.2.6 XResolution

This tag [encodes the number of pixels per ResolutionUnit in the ImageWidth direction. This tag specifies the
desired ouput rendering XResolution. This tag 1S mandatory and there I1s no default value.

Tag Name = XResolution

Tag =282 (11A.H)

Type = RATIONAL

N=1

Value = VALUE_OFFSET (any legal rational number may be used)

Usage: Main Image, Thumbnail Image

(See YResolution, ResolutionUnit)
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5.2.7

YResolution

This tag encodes the number of pixels per ResolutionUnit in the ImageLength direction. This tag specifies the
desired output rendering YResolution. This tag is mandatory and there is no default value.

Tag Name =

Tag =283 (

YResolution
11B.H)

Type = RATIONAL

N=1

Value = VA

Usage: Mai

| UE_OFFSET (any legal rational number may be used)

N Image, Thumbnail Image

(See XResolution, ResolutionUnit)

5.2.8 ResplutionUnit
This tag engodes the unit of measurement for the XResolution and YResolution&Fhis tag is mandatory and there
is no defaulg value.
Tag Name F ResolutionUnit
Tag = 296 (128.H)
Type = SHORT
N=1
Value = VALUE (possible values listed below)
1 Np absolute unit of measurement.
2 Inch
3 Centimetre
Usage: Maip Image, Thumbnail Image

(See XReso¢lution, YResolution)

5.29 Foc

This optiondl tag encedes the number of pixels per FocalPlaneResolutionUnit in the ImageWidth directi

main image

hlPlaneXResalltion

. This\tag specifies the actual FocalPlaneXResolution at the focal plane of the camera.

bn for the

Tag Name =

FocalPlaneXResolution

Tag = 37390 (920E.H)
Type = RATIONAL

N=1

Value = VALUE_OFFSET (any legal rational number may be used)

Usage: IFDO

(See FocalPlaneYResolution, FocalPlaneResolutionUnit)

18
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5.2.10 FocalPlaneYResolution

This tag encodes the number of pixels per FocalPlaneResolutionUnit in the ImageLength direction for the main
image. This tag specifies the actual FocalPlaneYResolution at the focal plane of the camera.

Tag Name = FocalPlaneYResolution

Tag =37

391 (920F.H)

Type = RATIONAL

N=1

Value =
Usage: If

(See Fog

5211 F

This tag

Tag Nam
Tag = 37
Type = S
N=1
Value =

ALUE_OFFSET (any legal rational number may be used)
-DO

alPlaneXResolution, FocalPlaneResolutionUnit)
bcalPlaneResolutionUnit

encodes the unit of measurement for the FocalPlaneXResolution andFocalPlaneYResolutio|

e = FocalPlaneResolutionUnit
392 (9210.H)
HORT

ALUE (possible values listed below)

n.

Inch

Metre

Centimetre

Millimetre

a|lbrhfw|N|PF

Micrometre

Usage: If

(See Fog

-DO

alPlaneXResolutien, FocalPlaneYResolution)

© ISO 2001 — All rights reserved
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5.2.12 Orientation

This optional tag encodes the orientation of the camera relative to the scene, when the image was captured.

Tag Name = Orientation

Tag =274 (112.H)

Type = SHORT

N=1

Value = VALUE (possible values are listed below)

1 The 0Oth row represents the visual top of the image and the Oth column represents the visual Igft-hand
sifle. The camera orientation is known to be in the normal “landscape” orientation.
The 0th row represents the visual bottom of the image and the Oth column represents’the visyal right-

3 . . )
hand side. Normal orientation rotated 180 degrees.

6 The Oth row represents the visual right-hand side of the image and the Oth column represents the visual
top. Normal orientation rotated clockwise 90 degrees.

8 The Oth row represents the visual left-hand side of the image and the 0th/column represents the visual
bottom. Normal orientation rotated counter-clockwise 90 degrees.

9 Orientation is unknown.

The orientalion indicates the camera’s physical orientation relative to.the*scene. If the orientation is not known, the
value 9 should be used. Note that the TIFF values which correspond to “mirrored” image orientationg are not
allowed.

(=)

Usage: IFD
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5.2.13 Photometricinterpretation

In TIFF/EP, this tag defines the colour space of the image data components and the order of the components. This
tag is mandatory and there is no default value. The value shall be 1, 2 or 6 for the Thumbnail IFD.

Tag Name = Photometriclnterpretation
Tag = 262 (106.H)

Type = SHORT
N=1
Value = YALUE (possible values are listed below)
1 BlacklsZero. Used to describe greyscale images. 0 is black, 2**BitsPerSample - 1 is white
2 RGB. Used for images stored in RGB colour space. Red, green and blue minimum intensity is 0, and
maximum intensity is 2**BitsPerSample - 1. The component order shall be R, G, B.
YCbCr colour space. Y refers to the luminance component, Cb and Cr refer to the two chrominance
6
components. The component order shall be Y, Cb, Cr.
CFA. TIFF/EP readers are not required to handle this tag value, Ysed to describe “raw” image data
from single-chip colour sensors having a colour filter array (CFA) overlay. At a given pixel location
either a Red, Green, Blue, Cyan, Magenta, Yellow or White Sample value is recorded. For|each pixel
value, 0 represents minimum intensity, and 2**BitsPerSample - 1 represents maximum intensity. The
32803| | spatial sampling pattern of the colour filter array is defined using the tags CFARepeatPjatternDim
and CFAPattern. The colour of the sample values, are*defined in the tag CFAPattern as follows;
0=Red, 1=Green, 2=Blue, 3=Cyan, 4=Magenta, 5=Yellow, and 6=White. SamplesPerPixel shall
equal 1. The PlanarConfiguration shall equal 3(Chunky). The component values for each pixel are
stored contiguously, as specified by the tags CFARepeatPatternDim and CFAPattern.
\%ﬁi; These values are “Vendor Unique” and-are not required to be interpreted by others. These values
1 | need to be obtained from Adobe Corporation.
>3276
Usage: Main Image, Thumbnail Image
(See BitsPerSample, SamplesPerPixel; PlanarConfiguration, CFARepeatPatternDim, CFAPattern
5.2.14 PJanarConfiguration
This tag fdescribes how the.eomponents (samples) of each pixel are stored. This tag is mandatory and there is no
default value.

Tag Name = PlanarGonfiguration
Tag = 28¢ (11CTH)
HORT

Type =

N=1

Value = VALUE (possible values listed below)

Chunky format. The component values for each pixel are stored contiguously. The order of the
components within the pixel is specified by Photometricinterpretation. For example, chunky data when

! PhotometricInterpretation equals 2 (RGB) is stored as RGBRGBRGB. The chunky format shall be used
when the PhotometricInterpretation value is 1 (greyscale) or 32803 (CFA).
2 Planar format. The components are stored in separate component planes.

Usage: Main Image, Thumbnail Image

(See BitsPerSample, SamplesPerPixel)

© ISO 2001 — All rights reserved
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5.2.15 Interlace

This optional tag indicates the field number of multifield images. The tag allows for both simple vertical interlace of
between 2 and 255 interlace fields per frame and for two-dimensional interlace of up to 127 vertical x 127 horizontal
spatial offset locations per frame. Another application of this interlace mechanism is to store images for progressive
transmission. For 2:1 vertical interlace, as employed in many video systems, the first field (lines 1, 3, 5 from the frame
image) is indicated with a tag value = 1, and the second field is indicated with a tag value = 2. For 2-dimensional
interlace, the 7 least significant bits of the value indicate the vertical field number, and the next 7 bits indicate the
horizontal field number. To store multiple interlace fields in one TIFF/EP file, the different fields shall use the IFD

chaining m

Tag Name

echanism.

F Interlace

Tag = 3485[7 (8829.H)

Type = SHORT
N=1
Value = VALUE (from list below)
0 non-interlaced (progressive scan)
1 vertical field 1, horizontal field 1 (video field 1, “odd” lines)
P vertical field 2, horizontal field 1 (video field 2, “evefy” lines)
3-1L27 vertical field 3-127, horizontal field 1
1p8 vertical field 1, horizontal field 2.
129-255 vertical field 2-127, horizontal field 2
256-[16383 vertical field 1-127, horizontal field 3:127
Usage: IFDD
5.2.16 SengsingMethod

This manddtory tag encodes the type of imagé sensor used in the camera or image-capturing device.

Tag Name

Tag = 3739P (9217.H)

= SensingMethod

Type = SHORT
N=1
Value = VALUE (see below)
0 Undefined
1 MonoechromeArea sensor
2 reChipCotourAreasemnsor
3 TwoChipColourArea sensor
4 ThreeChipColourArea sensor
5 ColourSequentialArea sensor
6 MonochromeLinear sensor
7 TriLinear sensor
8 ColourSequentialLinear sensor
Usage: IFDO
22 © 1SO 2001 — Al rights reserved
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5.2.17 CFARepeatPatternDim

This tag encodes the number of pixels horizontally and vertically that are needed to uniquely define the
repeat pattern of the colour filter array (CFA) pattern used in the colour image sensor. It is mandatory
when Photometricinterpretation = 32803, and there are no defaults allowed. It is optional when
Photometricinterpretation = 2 or 6 and SensingMethod = 2, where it can be used to indicate the original sensor
sampling positions.

Tag Name = CFARepeatPatternDim
Tag = 33421(828D.H)

Type = SHORT
N=2
Value = YALUE

Short Value 0

JFARepeatRows The minimum number of rows needed to uniquely define the CFA pattern.

Short Value 1

CFARepeatCols The minimum number of columns needed to uniquely define the CFA pattern.

Usage: Main Image
(See CFAPattern, Photometricinterpretation)

5.2.18 CFAPattern

This tag fencodes the actual colour filter array geometnic pattern of the image sensor used to capturg the single-
sensor cplour image. It is mandatory when Photometriclnterpretation = 32803, and there are no defaylts allowed.
It is optignal when Photometriclnterpretation =2 or 6 and SensingMethod = 2, where it can be used to indicate
the origirjal sensor sampling positions.

Tag Nanfe = CFAPattern
Tag = 3322(828E.H)
Type = BYTE

N = CFARepeatRows * CEARepeatCols
Value = YALUE or VALYE) OFFSET

For example, Phaotometriclinterpretation = CFA (32803), where R=0, G=1, B=2, CFARepeatPatternDim = 2, 2,
and CFAPattern-4-byte value of 1, 0, 2, 1 corresponds to the CFA pattern shown below. This pattern agsumes that
the imagg widthrand length are both multiples of 2.

Line 0: TGRGRGR.....GR
Line1l: BGBGBG.....BG
Line 2:
Line 3:
Line n-1: GRGRGR......GR
Linen: BGBGBG...... BG

Usage: Main Image

(See CFARepeatPatternDim, Photometricinterpretation)
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5.2.19 SamplesPerPixel

This tag encodes the number of components or samples stored for each pixel in the image. This tag is mandatory
and there is no default value. The value shall be explicitly stated.

Tag Name =

SamplesPerPixel

Tag = 277 (115.H)

Type = SHORT
N=1
Value = VALUE (possible values listed below)

1 When Photometricinterpretation = 1 (greyscale), 32803 (CFA)

3 When Photometricinterpretation = 2 (RGB), 6 (YCbCr)

These values are “Vendor Unique” and are not required to be |interpreted byl others.
Other Values > 32767 These private values need to be obtained from Adobe Corporation.

Usage: Maip Image, Thumbnail Image
(See Photgmetriclnterpretation)
5.2.20 Bitsg|PerSample
This tag encodes the number of bits per component for each pixel>This tag is mandatory and there is o default
value. This fag provides N values depending upon SamplesPerPixel present.
Tag Name F BitsPerSample
Tag = 258 ({102.H)
Type = SHORT

N = Samplg¢sPerPixel

Value = VA
Usage: Mai
(See Samp
5.2.21 Stri

This tag en
strips are u

TIFF/EP re

| UE or VALUE_OFFSET
N Image, Thumbnail Image

esPerPixel)

b Offsets

Codes the\byte offset(s) with respect to the beginning of the file to each strip of the image data. When

bed, thissmandatory tag-field is the only way for a reader to find the image data.

puires that the size of the image data contained in each strip, prior to compression, does nd

64 KBytes.

Tag Name =

StripOffsets

Tag =273 (111.H)
Type = SHORT or LONG

N = StripsPerlmage (when PlanarConfiguration equals 1)

= SamplesPerPixel * StripsPerlmage (when PlanarConfiguration equals 2)

Value = VALUE or VALUE_OFFSET
Refer to the tag RowsPerStrip to obtain the derived value for StripsPerlmage.

24
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Usage: Main Image, Thumbnail Image

(See PlanarConfiguration, RowsPerStrip)

5.2.22 RowsPerStrip

This tag encodes the number of rows per strip within the image. This tag is mandatory when the image is stored as
strips.

Tag Name = RowsPerStrip
Tag = 278 (116.H)

Type = SHORT or LONG
N=1
Value = YALUE (any value up to and including ImageLength)

Note thaf the number of StripsPerimage equals floor ((ImageLength + RowsPerStrip - 1) /RowsPerStrip

Usage: Main Image, Thumbnail Image

(See ImggeLength, StripOffsets, StripByteCounts, TileWidth, TileLength;,TileOffsets, TileByteCoynts)

5.2.23 StripByteCounts

This tag|encodes the number of bytes present in each strip after compression has been applied.|This tag is
mandatoly when the image is stored as strips.

Tag Nanle = StripByteCounts
Tag = 27P (117.H)
Type = SHORT or LONG
N = StrigsPerimage (when PlanarConfiguration equals 1)
= SamplesPerPixel * StripsPerlmage (when PlanarConfiguration equals 2)

Value = YALUE or VALUE_OFFSET
Refer to the tag RowsPerStrip to obtain the derived value for StripsPerimage.

Usage: Main Image, Thumbnail Image

(See StripOffsets, RowsPerStrip, TileOffsets, TileByteCounts)

5.2.24 T|lewidth

This tag [eneodes the tile width (in pixels) of the image. This is the number of columns in each tile.| This tag is

mandatory whernrthemmageisstoredusmy titesRefer tothe-THFF6:0-specification forafuttdescriptionof this tag.

Tag Name = TileWidth

Tag = 322 (142.H)

Type = SHORT or LONG

N=1

Value = VALUE (any value up to the size of ImageWidth)

The following computed values are useful in implementing TIFF tiles:
TilesAcross = (ImageWidth + TileWidth - 1) / TileWidth
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TilesDown
TilesPerIm

Usage: Mai

= (ImageLength + TileLength - 1) / TileLength
age = TilesAcross * TilesDown

n Image

(See TileLength, TileOffsets, TileByteCounts)

5.2.25 Tile

Length

This tag encodes the tile length (height) in pixels of the image. This is the number of rows in each tile. This tag is

mandatory

Tag Name
Tag = 323
Type = SH(
N=1

Value = VA
Usage: Mai

(See Tilew

5.2.26 Tile

This tag en
mandatory

Tag Name
Tag =324
Type = LON
N = TilesP¢
= Sampl
Value = VA

Refer to either TileWidth or TileLength to determine the value for the derived TilesPerImage.

Usage: Majn Image

(See TileW

5.2.27 Tile

- TileLength
143.H)
DRT or LONG

| UE (any value up to the size of ImageLength)
N Image

dth, TileOffsets, TileByteCounts)

Dffsets

codes the byte offset(s) from the beginning of the file‘to the start of each of the image tiles. This tag is

vhen the image is stored using tiles. Refer to thesRIFF 6.0 specification for a full description.
= TileOffsets

144.H)

G

rimage (for PlanarConfiguration = 1)

bsPerPixel * TilesPerlmage(for PlanarConfiguration = 2)
LE or VALUE_OFFSET

dth, Tilekength, TileByteCounts)

Byte€ounts

This tag en

codes the byte count of each image tile. This tag is mandatory when the image is stored using tiles.

Refer to the TIFF 6.0 specification for a full description.

26
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Tag Name = TileByteCounts
Tag = 325 (145.H)
Type = SHORT or LONG
N = TilesPerimage (for PlanarConfiguration = 1)
= SamplesPerPixel * TilesPerImage (for PlanarConfiguration = 2)

Value = VALUE or VALUE_OFFSET
Refer to either TileWidth or TileLength to determine the value for the derived TilesPerimage.

Usage: Main Image

(See Tilgwidth, TileLength, TileOffsets)

5.2.28 Compression

2:2001(E)

This tag [encodes the compression scheme used to store the image data. This taghis‘mandatory and|there is no
default value. The tag value shall equal “1” for the thumbnail IFD.
Tag Nane = Compression
Tag = 25P (103.H)
Type = SHORT
N=1
Value = YALUE (possible values are listed below)
1 No compression. Data is paeked as tightly as possible into bytes, padding at|the end of
the row to assure that each row's data ends upon a byte boundary.
TIFF/JPEG compression. JPEG bitstream defines whether Baseline DCT| JPEG or
7 other JPEG version-is used. TIFF/EP readers are only required to suppoft Baseline
DCT JPEG methaod.
These values are “Vendor Unique” and are not required to be interpreted [by others.
Other Values > 32767 These “private” values need to be obtained from Adobe Corporation.
Usage: Main Image, Thumbnail Image
(See JPEGTables)
5.2.29 CompressedBitsPerPixel
This optipnal tag-encodes the average number of bits per pixel used to store a compressed image.
Tag Nante=CommpressedBitsPerPixet
Tag = 37122 (9102.H)
Type = RATIONAL
N=1
Value = VALUE_OFFSET (any valid rational number)
Usage: Compressed Main Image
27
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5.2.30 JPE

GTables

This optional tag may be used to encode the JPEG quantization and Huffman tables for subsequent use by the
JPEG decompression process. When this is done, these tables need not be duplicated in each segment (strip or
tile), thus saving space and processing time. This tag may be used even in a single-segment file, although there is
no space saving in this case.

When this optional tag is present, it shall contain a valid JPEG “abbreviated table specification” datastream. This

datastream

DQT (d

shall begin with SOI and end with EOI. It contains one or more JPEG tables, including:

efine quantization tables):

DHT (d

Tag Name
Tag = 347
Type = UNI
N = numbe

Value = VA
Usage: Mai

efine huffman tables).

- JPEGTables
15B.H)
DEFINED
of bytes in tables datastream (typically a few hundred bytes in length)

| UE_OFFSET
h Image

(See Compression)

5.2.31 YCHh

This tag e
mandatory
YCbCrSubs

respectively.

CrSubSampling

ncodes the subsampling factors used for thesehrominance components of a YCbCr img
when Photometricinterpretation = 6, and there are no defaults allowed. The two fields of

\ge. It is
this tag,

ampleHoriz and YCbCrSubsampleVert, -specify the horizontal and vertical subsampling factors

Tag Name § YCbCrSubSampling
Tag =530 (212.H)
Type = SHORT
N=2
Value = VALUE (possible values-are listed below)
Short 0: YCbCrSubsampfeHoriz:
1 InmageWidth_of this chroma image is equal to the ImageWidth of the associated luma image.
2 InllageWidth of this chroma image is half the ImageWidth of the associated luma image.
L
4 ImageWidth of this chroma image is one-quarter the ImageWidth of the associated luma image.
Short 1: YCbCrSubsampleVert:
1 ImageLength (height) of this chroma image is equal to the ImageLength of the associated luma image.
2 ImageLength (height) of this chroma image is half the ImageLength of the associated luma image.
4 ImageLength (height) of this chroma image is a quarter of the ImageLength of the associated luma
image.

28
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Both Cb and Cr have the same subsampling ratio. Also, YCbCrSubsampleVert shall always be less than or equal
to YCbCrSubsampleHoriz.

ImageWidth and ImageLength are constrained to be integer multiplies of YCbCrSubsampleHoriz and
YCbCrSubsampleVert respectively. TileWidth and TileLength have the same constraints. RowsPerStrip shall be
an integer multiple of YCbCrSubsampleVert.

Usage: Main Image

5.2.32 YCbCrPositioning

This tag fencodes the positions of subsampled chrominance components relative to luminance sampl(is. Only the
“cosited”[value is allowed. This tag is mandatory when PhotometricInterpretation = 6 and the value’ shall equal 2.
Note thaf cosited positioning means that the chrominance components are sampled at spatial lI6cationg identical to
luminange sample locations, while “centred” means the chrominance samples are located at' a spaftial position
between [two luminance samples.

Tag Namfe = YCbCrPositioning
Tag = 53[1 (213.H)

Type = §HORT

N=1
Value = YALUE (possible values are listed below)

Vallie YCbCrPositioning X and-Y offsets of first chrominance sanple

2 cosited Xoffset[0,0]=0, Yoffset[0,0]=0

Usage: Main Image

5.2.33 YCbCrCoefficients

This tagg encodes the transformation\.from RGB to YCbCr image data. It is mandgtory when
Photometricinterpretation = 6 and there are no defaults allowed. The transformation is specified as three rational
values thiat represent the coefficients-used to compute luminance, Y.

Tag Nanle = YCbCrCoefficienfs
Tag = 520 (211.H)
Type = RATIONAL
N=3
Value = YALUE OFFSET

The threg rational coefficient values, LumaRed, LumaGreen and LumaBlue, are the proportions of red|, green and

blue res nr\h\/nl\ll in |||m|nnnr‘n7 Y

Y, Cp, and C,; may be computed from RGB using the luminance coefficients specified by this field as follows:
Y = (LumaRed * R + LumaGreen * G + LumaBlue * B)

Co=(B-Y)/(2-2*LumaBlue)

C,=(R-Y)/(2-2*LumaRed)

R, G, and B may be computed from YC,C, as follows:

R=C,*(2-2*LumaRed) +Y

G =(Y-LumaBlue *B - LumaRed * R ) / LumaGreen

B=Cp*(2-2*LumaBlue) +Y
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The values coded by this field will typically reflect the transformation specified by a standard for YC,C, encoding.
The following table contains examples of commonly used values.

Standard LumaRed LumaGreen LumaBlue

CCIR Recommendation 601-1 299 /1000 587 /1000 114 /1000

CCIR Recommendation 709 2125/10000 7154 / 10000 721 /10000
Usage: Main Image
5.2.34 RefgrenceBTackWhite
This tag engodes a pair of headroom and footroom image data values (codes) for each pixel compenent. This tag is
mandatory Wwhen Photometricinterpretation = 6 (YCbCr) and there are no defaults allowed. Additionally, this tag
is exclusively used for images having a Photometriclnterpretation = 6 (YCbCr). The first comporent cod¢ within a
pair is assaciated with ReferenceBlack, and the second is associated with ReferenceWhite'.’The ordering of these
pairs is that| specified by the Photometriclnterpretation, i.e. Y, Cb and Cr.
Tag Name § ReferenceBlackWhite
Tag =532 (214.H)
Type = RATIONAL
N=6
Value = VALUE_OFFSET
NOTE Wseful ReferenceBlackWhite values for YCbCr images having BitsPerSample = 8,8,8 are:

[P/1, 255/1, 128/1, 255/1, 128/1, 255/1] indicating no headroom/footroom;
[L5/1, 235/1, 128/1, 240/1, 128/1, 240/1] CCIR Recommendation 601.1 headroom/footroom.

Using the JCIR Recommendation 601.1 headroom/footroom values, code 15 represents ReferenceBlack pnd code
235 repres¢nts ReferenceWhite for the luminance comtponent (Y). For chrominance components, Cb and|Cr, code
128 represents ReferenceBlack and code 240 represents ReferenceWhite. With Cb and Cr, the ReferepceWhite

value is use

The full ran
Ful

The code is

d to code reference blue and reference red respectively.

je component value is converted from the code by:
RangeValue = [(code - ReferenceBlack) * CodingRange] / (ReferenceWhite - ReferenceBlack)

converted from the ull-range component value by:

Codle = [(FullRangeVialue * (ReferenceWhite - ReferenceBlack)] / CodingRange) + ReferenceBlac

For the lum

nance component (Y), the CodingRange is defined as:

CodglingRange = 2**BitsPerSample - 1

For the Ch

hinchCr components, the CodingRange is defined as:

CodingRange = 127

In the case of no headroom/footroom, the conversion of luminance (Y) can be skipped because the value equals
the code. For Cb and Cr, ReferenceBlack shall still be subtracted from the code.

Usage: Mai
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5.2.35 Make

This tag encodes the manufacturer or vendor of the camera or image-capturing device as a null-terminated ASCII
string. This is a mandatory tag with an allowed value of “ ” (null character) indicating “unknown”.

Tag Name = Make
Tag = 271 (10F.H)
Type = ASCII

N = any (this count includes the null-terminating byte at the end of the string)
Value = YALUE or VALUE_OFFSET

Usage: IFDO

(See Moflel, Software)

5.2.36 Model

This tag encodes the model name or number of the camera. This can also include)the serial number of the camera.
This is ajmandatory tag with an allowed value of “ " (null character) indicating “unknown”.

Tag Nanle = Model
Tag = 27p (110.H)
Type = ASCII

N = any (this count includes the null-terminating byte at the eénd of the string)
Value = YALUE or VALUE_OFFSET

Usage: IFDO
(See Make, Software)
5.2.37 Spftware

This tag encodes the name and version of the software or firmware within the camera or image-captdring device
used to greate the image. This iS'a‘mandatory tag with an allowed value of “ ” (null character) indicating ['unknown”.

Tag Namle = Software
Tag = 30p (131.H)
Type = ASCII

N = any (thiscceunt includes the null-terminating byte at the end of the string)
Value = YALUE or VALUE_OFFSET

Usage: IFDO

(See Make, Model)
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5.2.38 ImageNumber

This optional tag encodes the number assigned to an image. This tag is useful when storing a burst of images
which are “chained” together within the same TIFF/EP file.

Tag Name =

ImageNumber

Tag = 37393 (9211.H)
Type = SHORT or LONG

N=1

Value = VA
Usage: IFD

5.2.39 Ima

A string th
field may b
with an allo

Tag Name
Tag =270
Type = AS(
N = any (thi
Value = VA
Usage: IFD

5.2.40 Arti
This tag en
Tag Name
Tag = 315
Type = AS(

N = any (thi
Value = VA

Usage: IFD

5.2.41 Cop

This tag en

| UE (actual image number)
D

jeDescription

describes the subject or purpose of the image is recorded as a null-terminated ASCII string.
additionally used to provide any other type of information related to the image, This is a mang
ved value of “ ” (null character) indicating “unknown”.

= ImageDescription
10E.H)
Il

S count includes the null-terminating byte at the end of the\string)
| UE or VALUE_OFFSET

D

t

3

codes the name of the camera owner er;image creator.

= Artist
13B.H)
|

5 count includes the‘null-terminating byte at the end of the string)
| UE or VALUE LOEFSET

D

yright

codes the copyright notice of the copyright holder. This is a mandatory tag with an allowed v3

This tag-
atory tag

\lue of

(null character) indicating "unknown”. The complete copyright statement should be NiSted in this field including any

dates and s

Tag Name =

tatements of claims. If desired, this tag-field can also list the royalty clearance house.

Copyright

Tag = 33432 (8298.H)
Type = ASCII

N = any (thi

s count includes the null-terminating byte)

Value = VALUE or VALUE_OFFSET

Usage: IFDO
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5.2.42 ImageHistory

This optional tag encodes a record of what has been done to the image. The current information shall not be
erased when adding new information to the image history. As changes are made, the additional information about
the changes should be concatenated to the previous string. The new information should be separated by one or
more ASCII blank spaces and terminated with a NULL zero byte.

Tag Name = ImageHistory
Tag = 37395 (9213.H)

Type = ASCU
N = any (count includes the null-terminating byte)

Value = YALUE or VALUE_OFFSET

Usage: IFDO

5.2.43 IRTC/NAA

This optipnal tag may be used to encode relevent information concerning the image that is useful for| newspaper
photographs. The information is defined in Application Record No.2 of«the IPTC-NAA (Internatjonal Press
Telecommunications Council - Newspaper Association of America) Information Interchange Model [and Digital
Newsphqto Parameter Record, Version 2, April 14, 1993. A TIFF file with this tag is sometimes callefl RichTIFF.
RichTIFH is defined within the “RichTIFF -- Standardized TIFF File Specification”, Crossfield, Inc., May 1993.

This record includes the following information: Record Version;~Object Name, Edit Status, Urgency, Category,
Supplemntal Category, Fixture Identifier, Keywords, Release.Rate, Release Time, Special Instructions, Reference
Service, Reference Date, Reference Number, Date Created,\Time Created, Originating Program, Program Version,
Object Qycle, Byline, Byline Title, City, Province-State;> Country Code, Country Name, Original Tfansmission
Referenge, Headline, Credit, Source, Caption, Caption\Writer, Image Type.

Tag Name = IPTC/NAA

Tag = 33]723 (83BB.H)

Type = LONG or ASCII

N = any (actual size of the Application Record data in bytes)

Value = YALUE_OFFSET

Usage: IFDO

5.2.44 SecurityClassification

This optipnal tag-encodes the level of security classification assigned to the image. The tag value can| either be a
single A$Cll«character or an ASCII string.

Tag Name = SecurityClassification

Tag = 37394 (9212.H)

Type = ASCII

N =1 or any

Value = VALUE or VALUE_OFFSET

The allowed single characters are T (= Top Secret), S (= Secret), C (= Confidential), R (= Restricted),

U (= Unclassified). These definitions are based on the NITF security classifications defined in the NITF (National
Imagery Transmission Format) specification (MIL-STD-2500).
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The multicharacter ASCII string tag-value can include one or more of the following NITF fields. The NITF fields
should appear in the order listed below. Refer to MIL-STD-2500 for a complete description of these fields. A NULL
is inserted between each NITF field and its associated value. When multiple NITF fields are used, a NULL

character is

inserted between each NITF field.

FIELD NAME SIZE VALUE RANGE TYPE
FSCLAS File Security Classification 1 T,S,C,Roru Required
FSCODE File Codewords 40 Alphanumeric Optional
FSCLTH File Control and Handling 40 Alphanumeric Optional
FSREL File Releasing Instructions 40 Alphanumeric Optional
FSCAUT File Classification Authority 20 Alphanumeric Qptional
FSCTLN File Security Control Number 20 Alphanumeric Optional
FSDWNG File Security Downgrade 6 Alphanumeric Optional
FSDEVT File Downgrading Event 40 Alphanumeric Conditipnal

Usage: IFDD

5.2.45 GPS$Info

This optionpl tag-field is used to indicate the position of the camera‘via“data provided by a Global Pgsitioning
System (GRIPS) satellite receiver. The format of this tag-field is a “private IFD”. This means that this tag-fi¢ld points

to the offse

Tag Name
Tag = 3485
Type = LON
N=1

Value = VA

The VALUE
number of |

= GPSInfo
B (8825.H)
G

| UE_OFFSET (offset to IFD)

ngs present from Table 2 bélow.

of an IFD that holds a group of private GPSInfo tag-fields’which contain the GPS data.

_OFFSET points to the first byte of the GPSInfo IFD, which contains the Entry Count represq

nting the
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Tag name Field name Dec. Hex Type Count
GPS tag version GPSVersionlD 0 0 BYTE 4
North or South Latitude GPSLatitudeRef 1 1 ASCII 2
Latitude GPSLatitude 2 2 RATIONAL 3
East or West Longitude GPSLongitudeRef 3 3 ASCII 2
Longitude GPSLongitude 4 4 RATIONAL 3
Altitude Reference GPSAltitudeRef 5 5 BYTE 1
Altitude GPSAltitude 6 6 RATIONAL 1
GPS timg (atomic clock) GPSTimeStamp 7 7 RATIONAL 3
GPS satellites used for measurement GPSSatellites 8 8 ASCII Any
GPS recegiver status GPStatus 9 9 ASCII 2
GPS measurement mode GPSMeasureMode 10 A ASCII 2
Measurgment precision GPSDOP 11 B RATIONAL 1
Speed uhit GPSSpeedRef 12 C ASCII 2
Speed of GPS receiver GPSSpeed 13 D RATIONAL 1
Referenge for direction of movement GPSTrackRef 14 E ASCII 2
Directiofh of movement GPSTrack 15 F RATIONAL 1
Referenge for direction of image GPSImgDirectionRef 16 10 ASCII 2
Direction of image GPSImgDirection 17 11 RATIONAL 1
Geodeti¢ survey data used GPSMapDatum 18 12 ASCII Any
Referenge for latitude of destination GPSDestLatitudeRef 19 13 ASCII 2
Latitude|of destination GRSDestLatitude 20 14 RATIONAL 3
Referenge for longitude of GPSDestLongitudeRef 21 15 ASCII 2
destinatjon
Longitude of destination GPSDestLongitude 22 16 RATIONAL 3
Referenge for bearing of destination GPSDestBearingRef 23 17 ASCII 2
Bearing pf destination GPSDestBearing 24 18 RATIONAL 1
Referenge for distancédo destination GPSDestDistanceRef 25 19 ASCII 2
Distancqg to destitiation GPSDestDistance 26 1A RATIONAL 1
Usage: IFDO
This GPSVersionID tag-value encodes the Version of this GPSINTo IFD as a four ter revision number, for example

2.0.0.0, using 4 BYTES. This revision number has the form of w.x.y.z where w=0-255, x=0-255, y=0-255 and z=0-

255. The present version is 2.0.0.0, to maintain compatibility with the Exif 2 specification.

The GPSLatitudeRef tag value is an ASCII value of “N” for north latitudes and “S” for south latitudes relative to the
earth’s equator.

The GPSLatitude tag-value contains 3 RATIONAL values equal to the degrees, the minutes and the seconds
respectively of the camera’s latitude. When degrees, minutes and seconds are used, the format is dd/1, mm/1,
ss/1. When degrees and minutes are used, and, for example, fractions of minutes are expressed using two decimal
places, the format is dd/1, mmmm/100 and 0/1.

© ISO 2001 — All rights reserved

35


https://standardsiso.com/api/?name=3225ae3016eff524c1905409434fb8f6

ISO 12234-2:2001(E)

The GPSLongitudeRef tag-value is an ASCII value of “E” for east longitudes and “W” for west longitudes relative
to the International Prime Meridian which is located by the astronomical observatory in Greenwich, UK.

The GPSLongitude tag value contains 3 RATIONAL values equal to the degrees, the minutes and the seconds
respectively of the camera’s longitude. When degrees, minutes and seconds are used, the format is ddd/1, mm/1,
ss/1. When degrees and minutes are used, and, for example, fractions of minutes are expressed using two decimal
places, the format is ddd/1, mmmm/100 and 0/1.

The GPSAIltitudeRef tag value shall contain a one BYTE value of “0”, indicating sea level, for the current version.

The altitude reading is given in metres relative to sea level.

The GPSAI

The GPSTi
the GPS clq

The GPSS4
tag can be

information
the value of

The GPSS
progress ar

The GPSM
measuremsg

The GPSD

is written dluring a two-dimensional measurement and atPDOP value is written during a three-din

measurems

The GPSS}

miles per hpur and N means knots.

The GPSSy

The GPSTH
GPS receiv|

The GPST
0/100 to 35

The GPSInj
of the imag

The GPSIm

titude tag value contains a single RATIONAL value equal to the camera’s altitude in metres.

meStamp tag contains 3 RATIONAL values equal to the hours, minutes and seconds) respe

ck.

itellites tag contains an ASCII string that lists the satellites used to determine the-camera posi
in ASCII notation. The format is not specified. If the GPS receiver is incapable of taking meast
this tag must be set to NULL.

d V indicates that the measurement is interrupted.

pasureMode tag contains a null-terminated ASCII character,"where 2 indicates that a two-din
nt is in progress and 3 indicates that a three-dimensionakmeasurement is in progress.

DP tag contains a RATIONAL value indicating the GRS DOP (data degree of precision). An HD
nt.

eedRef tag contains a null-terminated ASCII character, where K means kilometres per hour,

eed tag contains a RATIONAL value indicating the speed of the GPS receiver.

ackRef tag contains a null-terminated ASCII character indicating the reference for the directi
br. T indicates true direction and M indicates magnetic direction.

ack tag contains-a -RATIONAL value indicating the direction of the GPS receiver movem
D99/100.

gDirectionRef tag contains a null-terminated ASCII character indicating the reference for the
b when_itjs/captured. T indicates true direction and M indicates magnetic direction.

gDirection tag contains a RATIONAL value indicating the direction of the image when it was

ctively of

tion. This

used to describe the number of satellites, their ID number, angle of elevatign, azimuth, SNR and other

rements,

atus tag contains a null-terminated ASCII character, where A indicates that the measurenjent is in

nensional

OP value
nensional

M means

on of the

ent, from

direction

captured,

from 0/100

035999/100.

The GPSMapDatum tag contains an ASCII character string indicates the geodetic survey data used by the GPS
receiver. If the survey data is restricted to Japan, the value of this tag is “TOKYQO” or “WSG-84".

The GPSDestLatitudeRef tag contains a null-terminated ASCII character indicating the latitude of the destination
point, where N indicates north latitude and S indicates south latitude.

The GPSDestLatitude tag value contains 3 RATIONAL values equal to the degrees, the minutes and the seconds
respectively of the destination point. When degrees, minutes and seconds are used, the format is dd/1, mm/1, ss/1.
When degrees and minutes are used, and, for example, fractions of minutes are expressed using two decimal
places, the format is dd/1, mmmm/100 and 0/1.
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The GPSDestLongitudeRef tag contains a null-terminated ASCIl character indicating the longitude of the
destination point, where E indicates east latitude and W indicates west latitude.

The GPSDestLongitude tag value contains 3 RATIONAL values equal to the degrees, the minutes and the
seconds respectively of the destination point. When degrees, minutes and seconds are used, the format is ddd/1,
mm/1, ss/1. When degrees and minutes are used, and, for example, fractions of minutes are expressed using two
decimal places, the format is ddd/1, mmmm/100 and 0/1.

The GPSDestBearingRef tag contains a null-terminated ASCII character indicating the reference for the bearing to
the destination point. T indicates true direction and M indicates magnetic direction.

The GPS
35999/1(

The GPS

miles andl N means knots.

The GPS

DestBearing tag contains a RATIONAL value indicating the bearing to the destination pointfr,
0.

DestDistanceRef tag contains a null-terminated ASCII character, where K means(kilemetre

DestDistance tag contains a RATIONAL value indicating the distance to the destination point.

pom 0/100 to

5, M means

Note tha} the GPSInfo tag-field data indicates the position of the camera, not.the position of the sybject being
photographed. The position of the subject of the image can be represented usingthe GeoTIFF standard, which is a
publicly gvailable standard for relating TIFF image data to a projected coordifiate system.

5.2.46 DateTimeOriginal

This mandatory tag encodes the date and time when the originakimage was photographed. This tag should never
be chanded after it is written in the camera or image-capture dévice.

Tag Namfe = DateTimeOriginal

Tag = 36867 (9003.H)

Type = ASCII

N =20

Value = YALUE_OFFSET (the syntax ofithe null-terminated string at the specified offset is given below)
YYYY:MM:DD HH:MM:SS , with lours 0-24, a space character between the date and time and a nullftermination
byte. If tHe camera has no clock; or the clock is disabled, the time should be indicated as 0000:00:00 00{00:00
Usage: IFDO

5.2.47 DateTime

This marjdatory.tag encodes the date and time when the image was last modified.

Tag Name=DateTime

Tag = 306 (132.H)

Type = ASCII

N =20

Value = VALUE_OFFSET (the syntax of the null-terminated string at the specified offset is given below)

YYYY:MM:DD HH:MM:SS, with hours 0-24, a space character between the date and time, and a null-termination
byte. If the camera has no clock, or the clock is disabled, the time should be indicated as 0000:00:00 00:00:00

Usage: IFDO
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5.2.48 TimeZoneOffset

This optional tag encodes the time zone of the camera clock (relative to Greenwich Mean Time) used to create the
DataTimeOriginal tag-value when the picture was taken. It may also contain the time zone offset of the clock used

to create the

Tag Name =

DateTime tag-value when the image was modified.

TimeZoneOffset

Tag = 34858 (882A.H)
Type = SSHORT

N=1or2
Value = VALUE
The allowed values are —12 to +11.
SSHORT 0 Time Zone Offset (in hours) of DateTimeOriginal tag-value relative to Greenwich Mean Time
SSHORT 1 If present, Time Zone Offset (in hours) of DateTime tag-value relative to Greenwich Megn Time
Usage: IFDp

5.2.49 ExppsureTime

This optiongl tag encodes the actual exposure time used when thécimage was captured. The units are (fractional)
seconds. For example, an exposure time of 1/60 second is encoded as 1/60. The exposure time may be [specified
by using a single number, if the exact value is known. Alternatively, two values may be used to indicate the range
of uncertairty in the exposure time setting. In this case, thetfirst value shall be the minimum time and the second

value shall pe the maximum time.

Tag Name §

Tag = 334341 (829A.H)

Type = RATI
N=1or2

Value = VALUE_OFFSET (any valid rational number)

Rational

ExposureTime

ONAL

Exact Exposure(Time, if only one value is present

Minimum-Exposure Time of the range of uncertainty, if two values are present

1 Maximum Exposure Time of the range of uncertainty, if two values are present

Usage: IFDO
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5.2.50 ShutterSpeedValue

This optional tag encodes the shutter speed value (APEX time value) used when capturing the image. The units
are APEX (Additive Systems of Photographic Exposure) values.

Tag Name = ShutterSpeedValue
Tag = 37377 (9201.H)
Type = RATIONAL

N=1
Value = YALUE_OFFSET (any valid rational number)
Usage: IFDO
5.2.51 FNumber
This optipnal tag encodes the actual lens f-number (ratio of lens aperture to focal length)y used when thg image was
captured| The f-number may be specified by using a single number, if the exact yalue is known. Alternatively, two
values mlay be used to indicate the range of uncertainty in the f-number setting.tn this case, the first vglue shall be
the minimum f-number and the second value shall be the maximum f-number
Tag Name = FNumber
Tag = 33437 (829D.H)
Type = RATIONAL
N=1orpP
Value = YALUE_OFFSET (any valid rational number)
Rational
Exact f-number, if only one value js'present
0
Minimum f-number of the range. of uncertainty, if two values are present

1 Maximum f-number of the fange of uncertainty, if two values are present
Usage: IFDO
5.2.52 ApertureValue
This tag encodes'the actual lens aperture (Av) used when capturing the image. The units are APEX. Thie maximum
value is P9.995:the minimum value is 0.0. In APEX units, a value of 0.0 corresponds to /1.0, and a value of 1.0
corresponpds te f/1.4.
Tag Name = ApertureValue
Tag = 37378 (9202.H)
Type = RATIONAL
N=1
Value = VALUE_OFFSET (any valid rational number)
Usage: IFDO
© ISO 2001 — All rights reserved 39


https://standardsiso.com/api/?name=3225ae3016eff524c1905409434fb8f6

ISO 12234-2:2001(E)

5.2.53 Max

ApertureValue

This optional tag encodes the maximum possible aperture opening (minimum lens f-number) of the camera or
image-capturing device, using APEX units. The allowed range is 0.00 to 99.99.

Tag Name =

MaxApertureValue

Tag = 37381 (9205.H)
Type = RATIONAL

N=1
Value = VALUE_OFFSET
Usage: IFDp
5.2.54 BrightnessValue
This optionpl tag encodes the Brightness Value (BV) that was measured when the image was capturgd, using
APEX unit. The expected maximum value is approximately 13.00 corresponding/te a picture taken of a snow
scene on afsunny day and the expected minimum value is approximately -3.00 cartesponding to a night sqene. The
Brightness Value may be specified by using a single number, if the exact valuekis ‘known. Alternatively, two values
may be used to indicate the range of uncertainty in the Brightness Value setting-In this case, the first valug shall be
the minimuin value and the second value shall be the maximum value.
Tag Name F BrightnessValue
Tag = 3737P (9203.H)
Type = SRATIONAL
N=1or2
Value = VALUE_OFFSET (any valid signed rational)
Rational
Ekxact Brightness Value, if only ohe value is present
0
Minimum Brightness Value(of the range of uncertainty, if two values are present

1 Miaximum Brightness.Value of the range of uncertainty, if two values are present
Usage: IFDD
5.2.55 ExplsureBiasValue
This optiongltag encodes the actual exposure bias (the amount of over- or under-exposure relative to ja normal
exposure ag determined hy the camera's exposure qutpm) used when rap'ruring the imagp |1<ing APEX Units. The

range is between -99.99 and 99.99. The exposure bias may be specified by using a single number, if the value is
exactly known. Alternatively, two values may be used to indicate the range of uncertainty in the exposure bias
setting. In this case, the first value shall be the minimum value and the second value shall be the maximum value.

Tag Name =

ExposureBiasValue

Tag = 37380 (9204.H)
Type = SRATIONAL

N=1or2
Value = VA
40
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The value is the number of exposure values (stops). For example, -1.00 indicates 1 eV (1 stop) underexposure or

half the normal exposure.
Rational
Exact Exposure Bias, if only one value is present
0
Minimum Exposure Bias of the range of uncertainty, if two values are present
1 Maximum Exposure Bias of the range of uncertainty, if two values are present

Usage: IFDO
5.2.56 EkposureProgram
This tag encodes the class of exposure program that the camera used at the time when'the image was captured.
Typical gxposure programs include normal-program (general-purpose auto-exposure); aperture-priority (user sets
aperture| camera selects shutter speed to properly expose), shutter-priority (userssets shutter spepd, camera
selects aperture to properly expose), etc.
Tag Nanle = ExposureProgram
Tag = 34850 (8822.H)
Type = SHORT
N=1
Value = YALUE

0 Unidentified

1 Manual

2 Program Normal

3 Aperture Priority

4 Shutter Priority

5 Program Creative (biased toward greater “depth of field”)

6 Program Action (biased toward faster “shutter speed”)

7 Portrait Mode (intended for close-up photos with the background out-of-focusd)

8 Landscape Mode (intended for landscapes with the background in good focug)

These values are “Vendor Unique” and are not required to be interpreted [by others.
Other yalues > Q)67 These “private” values need to be obtained from PIMA.

Usage: If

DO

5.2.57 MeteringMode

This optional tag encodes the metering mode (the camera’s method of spatially weighting the scene luminance
values to determine the sensor exposure) used when capturing the image.

Tag Name = MeteringMode

Tag = 37383 (9207.H)
Type = SHORT
N=1

© ISO 2001 — All rights reserved
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Value = VALUE
0 Unidentified
1 Average
2 CentreWeightedAverage
3 Spot
4 MultiSpot
Ot values 32767 | 156 valves are endor Lniaue and e not redured fo be erpreted by oters

Usage: IFD

5.2.58 Flas

This optional tag encodes whether or not flash was used when the image was captured.

Tag Name
Tag = 3738
Type = SH(
N=1

Value = VA
below:

Bit 0: Flash

0 = Flakh didn't fire
1 = Flagh fired

Bits 2 1: FI
00=N
01=R
10 =FlI
11 =FlI

Bits 4 3: FI
0o0o=U
01 =Fi
10=Fl
11=A

(=)

h

- Flash
b (9209.H)
DRT

LUE (allowed values are listed below). The meaning of :.each bit of the 16 bit SHORT value

Fire Status bit:

hsh Return Sense bits:

b flash return sensing capability
FSERVED

psh return not sensed

psh return sensed

hsh Mode bits:

hknown flash mode

| Flash mode-(always on)

psh off.mode (always off)

itoflash mode (on for dark scenes only, camera controlled)

Bit 5: Flash

0=~Ca
1=Cal

Int Pracant hit:
ot TeSeHtBitt

mera has flash unit

mera does not have a flash unit

RESERVED bits:
Bits 15 ... 6: RESERVED (shall be set to 0)
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Allowed values are:

0 Flash did not fire
1 Flash fired
5 Flash fired, Flash return not sensed
7 Flash fired, Flash return sensed
9 Flash fired, Fill flash mode, Camera has no flash return sensing capability
13 Flash fired, Fill flash mode, Flash return not sensed
15 Flash fired, Fill flash mode, Flash return sensed
16 Flash did not file, Flash “off” mode
24 Flash did not fire, “Auto” flash mode
25 Flash fired, “Auto” flash mode, Camera has no flash return sensing capability
29 Flash fired, “Auto” flash mode, Flash return not sensed
31 Flash fired, “Auto” flash mode, Flash return sensed
32 Camera does not have a flash unit
Usage: IFDO
(See FlashEnergy)
5.2.59 FlashEnergy
This optlonal tag encodes the amount of flash energy that was used when the image was captured. The
measurement units are Beam Candle Power Seconds(BCPS). The flash energy may be specified by uging a single
number |f the exact flash energy is known. Altetnatively, two values may be used to indicate the range of
uncertainty in the flash energy setting. In this case, the first value shall be the minimum value and the s¢cond value
shall be the maximum value.
Tag Nanle = FlashEnergy
Tag = 37387 (920B.H)
Type = RATIONAL
N=1lorp
Value = YALUE_OFFSETAany rational number)
Rational
0 Exact’Flash Energy, if only one value is present
Minimum Flash Energy of the range of uncertainty, if two values are present
1 Maximum Flash Energy of the range of uncertainty, if two values are present
Usage: IFDO
See Flash
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5.2.60 FocalLength

This optional tag encodes the lens focal length used to capture the image. The lens focal length unit of measure is
millimetres. For example, a focal length of 50 mm is encoded as 50/1. The focal length may be specified by using a
single number, for a fixed focal length lens or a zoom lens, if the zoom lens position is known. Alternatively, two
values may be used to indicate the range of uncertainty in the focal length setting. In this case, the first value shall

be the minimum focal length and the second value shall be the maximum focal length.

Tag Name = FocalLength
Tag = 37386 (920A.H)

Type = RATIONAL
N=1or2
Value = VALUE_OFFSET (any valid rational)

Rational

0 Exact Focal Length, if only one value is present
Minimum Focal Length of the range of uncertainty, if two values are present

1 Maximum Focal Length of the range of uncertainty, if two values are present

Usage: IFDD

5.2.61 SubjjectDistance

This optiongl tag encodes the distance (in metres) between the front nodal plane of the lens and the ppsition at
which the ¢gamera was focusing when the image was captured. RATIONAL values are used, so that i subject
distance of|8 metres is encoded as 8/1. Note that the ¢camera may have focused on a subject within the scene
which may pot have been the primary subject. The subject distance may be specified by using a single qumber, if
the value is|exactly known. Alternatively, two values may be used to indicate the range of uncertainty in the subject
distance setting. In this case, the first value shallt;be the minimum value and the second shall be the faximum

value. A subject distance of infinity is indicated by using -1/1.

Tag Name F SubjectDistance
Tag = 3738p (9206.H)

Type = SRATIONAL
N=1or2
Value = VALUE_OFFSET/(any valid rational number)

Rational

0

Exact'Subject Distance, if only one value is present

1 Maximum Subject Distance of the range of uncertainty, if two values are present

Usage: IFDO

44

© 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=3225ae3016eff524c1905409434fb8f6

ISO 12234-2:2001(E)

5.2.62 SubjectLocation

This optional tag identifies the approximate location of the subject in the scene. The subject location may be
specified as a point, a circle or a rectangle. In all cases, the first two values provide the X column number and
Y row humber that corresponds to the centre of the subject location. If three values are given, the third value is the
diameter of a circle centred at the point specified by the first two values. If four values are given, the third value is
the width and the fourth value is the height of a rectangle centred at the point specified by the first two values.

Tag Name = SubjectLocation

Tag = 37396 (9214.H)

Type = SHORT

N=2orBor4

Value = YALUE or VALUE_OFFSET

Short 0 X column number

Short 1 Y row number

Short 2 If 3 values, this value represents the diameter of a circle centred at the point defined by shortg 0 and 1.
or
If 4 values, this value represents the width of a rectangle centred at thé point defined by shorts 0 and 1.

Short 3| | This value represents the height of a rectangle centred at the/point defined by shorts 0, 1

Usage: IFDO
5.2.63 SelfTimerMode

This optipnal tag encodes the number of seconds the image capture was delayed from the time the “fake picture
button” was pressed by the camera operator. If the value’is zero, this implies that the self-timer is off.

Tag Name = SelfTimerMode
Tag = 34859 (882B.H)

Type = §HORT
N=1

Value = YALUE
Usage: I[FDO

5.2.64 BlatteryLevel

This tag [preferably~encodes the camera’s battery level as a ratio of fullness at the time of image ¢apture. For
example| a full battéry level is indicated by 1/1, half-full battery by 1/2, etc. Alternatively, an ASCII string describing
the battefy levelis allowed.

Tag Name = BatteryLevel
Tag = 33423 (828F.H)
Type = RATIONAL or ASCII

N =1 (if RATIONAL) or any (ASCII string count including null-terminating byte)
Value = VALUE_OFFSET

Usage: IFDO
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5.2.65 LightSource

This optional tag encodes the light source (scene illuminant) that was determined to be present when the image

was captured.

Tag Name = LightSource

Tag = 37384 (9208.H)
Type = SHORT
N=1

Value = VALUE

NOTE Bit 15 of this 16-bit word is used as the key to whether or not a colour temperature value is beingstered. |If bit 15 is
0, then the yalue described within bits 0 to 14 will provide one of the prescribed colour values depicted)in“the taple below.
Otherwise, iff bit 15 is 1, then bits 0 to 14 contain the actual colour temperature value stored in unitstof Kelvin. In|this case,

colour tempdratures are limited to values in the range of 0 K to 32767 K.

VALUES (Bit 15 = 0, Bits 14...0 ==> 0...32767)

0 Unidentified
1 Daylight
2 Fluorescent light
3 Tungsten Lamp
10 Flash
17 Standard llluminant A
18 Standard llluminant B
19 Standard llluminant C
20 D55 Illluminant
P1 D65 llluminant
P2 D75 llluminant
Other valyles < 32768 | These valGes are reserved for use by TIFF/EP

VALUES (Bt 15 = 1, Bits 14...0.5=> 0...32767)

0-B2767

Depicts the actual colour temperature of the scene illuminant corresponding t¢ values
of 0 through 32767 K, i.e. the value depicted within bits 0 to 14. Value defived by

masking off bit 15.

Usage: IFD

(=)
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5.2.66 InterColourProfile

This tag encodes an embedded InterColour device profile relating to the camera colour characterization. Refer to
“ICC.1:2001, File Format for Colour Profiles”, for further information on the use of this tag. Note that the ICC Profile
Format may be revised in the future and the most recent version of the ICC specification should be used.

Tag Name = InterColourProfile
Tag = 34675 (8773.H)
Type = UNDEFINED
N = any (actual size of the embedded IC profile In bytes)
Value = YALUE_OFFSET
Usage: IFDO
5.2.67 Exposurelndex
This optional tag encodes the camera exposure index setting the camera had._selected when the [image was
captured| The Exposure Index may be specified by using a single number if the.exact Exposure Indgx is known.
Alternatiyely, two values may be used to indicate the range of uncertainty in\the Exposure Index setfting. In this
case, the first value shall be the minimum value and the second shall be the maximum value.
Tag Narme = Exposurelndex
Tag = 37397 (9215.H)
Type = RATIONAL
N=1orpP
Value = YALUE_OFFSET (any rational number)
Rational

0 Exact Exposure Index, if only onesvalue is present

Minimum Exposure Index of the range of uncertainty, if two values are present

1 Maximum Exposure Index(©fjthe range of uncertainty, if two values are present
Usage: IFDO
5.2.68 130SpeedRatings
This optipnal tag-fieldincludes the 1ISO speed and ISO speed latitude values specified in ISO 12232:1998. The first

value is the I1SO speed rating and the last two values are the minimum and maximum I1SO speed latijude values.

Some elf

ctronic still-picture cameras may not have an ISO speed latitude.

Tag Nam

e =|SOSpeedRatings

Tag =34
Type =S
N=1or

855 (8827.H)
HORT

Value = VALUE
For the allowed values, see tables indicated above.

Usage: IFDO
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5.2.69 OECF

This optional tag allows the “Opto-Electronic Conversion Function” (OECF) values described in ISO 14524:1999 to
be stored as a table of values. The OECF is the relationship between the optical input and the image file code
value outputs of an electronic camera. The columns of the table can provide the camera OECF values, or the focal
plane OECF values, or both.

A simple example of an OECF data table is:
Camera log exposure Red output level Green output level Blue output level
-3,0 10,2 12,4 8,9
-2,0 48,1 47,5 48,3
-1,0 150,2 152,0 149,8
Tag Name £ OECF
Tag = 34856 (8828.H)
Type = UNDEFINED
N = any (actual size of the OECF data in bytes)
Value = VALUE_OFFSET
Byte 0-1 Number of table columns (N SHOR]T values)
Byte 2-3 Number of table rows (M SHORT values)
Byte 4-x N ASCII null-terminated,column headings
Byte x-x+§xNxM Nx M RATIONAL entries in row major order (all data of row given first)
Usage: IFDp
5.2.70 SpegctralSensitivity

This option
capture the
Tag Name
Tag = 3485
Type = AS(

Al tag-field can be used to describe the spectral sensitivity of each channel of the camers
image. It is usefulfor certain scientific applications.

- Spectral Sensitivity
P (8824.H)
Il

N = any

Value = VALUE_OFFSET

The tag-field is an ASCII string compatible with the “New Standard Practice for the Electronic Interchange of
Colour and Appearance Data” being developed within an ASTM Technical Committee. The ASCII string
consists of a mandatory keyword list followed by the associated data values. Mandatory keywords include
NUMBER_OF_FIELDS which equals the number of channels (spectral bands) + 1, and NUMBER_OF_SETS
which specifies the number of spectral frequency (wavelength) entries.

Usage: IFDO
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