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ISO/IEC 10918 consists of the following parts, under the genefdl title Information technology — Digital compr]
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ISO/IEC 10918-3:1997(E)

the International Organization for Standardization) and IEC (the International Electrotechnical Commission
ecialized system for worldwide standardization. National bodies that are members of ISO or IEC participate
opment of International Standards through technical committees established by the respective 6tganization
particular fields of technical activity. ISO and IEC technical committees collaborate in fields*of mutual i
international organizations, governmental and non-governmental, in liaison with ISO and TBC, also take part|

field of information technology, ISO and IEC have established a joint technicalcommittee, ISO/IEC JTC 1
pational Standards adopted by the joint technical committee are circulated to gational bodies for voting. Publi
International Standard requires approval by at least 75 % of the national badies casting a vote.

pational Standard ISO/IEC 10918-3 was prepared by Joint Technical Committee ISO/IEC JTC 1, Inford
ology, Subcommittee SC 29, Coding of audio, picture, multimedia dnd hypermedia information, in collabg
TU-T. The identical text is published as ITU-T Rec. T.84.

oding of continuous-tone still images:

Part 1: Requirements and guidelines

Part 2: Compliance testing

Part 3: Extensions

Part 4: Registration procedures for JPEG profile, APPn marker and SPIFF profile ID marker

Part 5: MHEG subset for base_level implementation

xes A to G form an integral part of this part of ISO/IEC 10918. Annexes H and I are for information only.
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Intreduetion

This Recommendation | International Standard, Digital compression and coding of continuous-tone still imaggs, is
publighed as three parts:

—  CCITT Rec. T.81 | ISO/IEC 10918-1: Requirements and guidelines;
- ITU-T Rec. T.83 | ISO/IEC 10918-2: Compliance testing;
— ITU-T Rec. T.84 | ISO/IEC 10918-3: Extensions.

This Recommendation | International Standard sets out requirements and guidelines for encoding and dec pding
extengions to the processes defined by CCITT Rec. T.81 | ISO/IEC 10918-1, @nd-for the coded representatipn of
compressed image data of these extensions. This Recommendation | International Standard also defines tes} for
deterining whether implementations comply with the requirements for the yarious encoding and decoding extensidns.

This Recommendation | International Standard:

—  defines extensions [including variable quantization, selective refinement, composite tiling, and a| Still
Picture Interchange File Format (SPIFF)] to proce$ses for converting source image data to comprgssed
image data;

—  defines extensions to processes for converting,compressed image data to reconstructed image data;
—  defines coded representations for compresséd image data;
—  gives guidance and examples on how €0 implement these extensions in practice;

—  describes compliance tests for these-extensions.

v


https://standardsiso.com/api/?name=68a0005d598f610caeb98caae3c8fe24

ISO/IEC 10918-3 : 1997 (E)

INTERNATIONAL STANDARD
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INFORMATION TECHNOLOGY - DIGITAL COMPRESSION AND CODING OF

This R
data. I

This R

2

The fq
consti
were

Recon

valid
curren

2.1

CONTINUOUS-TONE STILL IMAGES: EXTENSIONS

Scope

ecommendation | International Standard:

Normative references

llowing Recommendations and International Standards contain provisions which, through references in this
ute provisions of this Recommendation | Internatiofial Standard. At the time of publication, the editions indig
valid. All Recommendations and Standards are-subject to revision, and parties to agreements based on
imendation | International Standard are encouraged to investigate the possibility of applying the most r¢
edition of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of curr
nternational Standards. The Telecommumication Standardization Bureau (TSB) of the ITU maintains a li
tly valid ITU-T Recommendations.

Identical Recommendations | International Standards

defines extensions [including variable quantization, selective refinement, tiling; and a Still Pi

ecommendation | International Standard is applicable to continuous-tone — grayscale or colour — digitabstill image
is applicable to a wide range of applications which require use of compressed images.

Cture

Interchange File Format (SPIFF)] to processes for converting source imagé data to compressed ithage

data;

defines extensions to processes for converting compressed image data to_reconstructed image data;
defines coded representations for compressed image data;

gives guidance and examples on how to implement these extensions in practice;

describes compliance tests for these extensions.

text,
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ITU-T Recommendation H.262 (1995) | ISO/IEC 13818-2:1995, Information technology — Geperic

coding of moving pictures and associated audio information: Video.

CCITT Reécommendation T.81 (1992) | ISO/IEC 10918-1:1994, Information technology — Dj
compression and coding of continuous-tone still images — Requirements and guidelines.

IPUST Recommendation T.82 (1993) | ISO/IEC 11544:1993, Information technology — C|
representation of picture and audio information — Progressive bi-level image compression.

ITU-T Recommendation T.83 (1994) | ISO/IEC 10918-2:1995, Information technology — D
compression and coding of continuous-tone still images: Compliance testing.

gital

vded

gital

2.2

Additional references

I1SO 3166:19931), Codes for the representation of names of countries.

ISO 5807:1985, Information processing — Documentation symbols and conventions for data, program

and system flowcharts, program network charts and system resources charts.

ISO 8601:1988, Data elements and interchange formats — Information interchange — Representation of

dates and times.

D Currently under revision.

ITU-T Rec. T.84 (1996 E)


https://standardsiso.com/api/?name=68a0005d598f610caeb98caae3c8fe24

ISO/IEC 10918-3 : 1997 (E)

3

31

ISO 8859-1:1987, Information processing — 8-bit single byte coded graphic character sets — Part 1: Latin

alphabet No. 1.

ISO 8859-2:1987, Information processing — 8-bit single-byte coded graphic character sets — Part 2: Latin

alphabet No. 2.

ISO 8859-3:1988, Information processing — 8-bit single-byte coded graphic character sets — Part 3: Latin

alphabet No. 3.

ISO 8859-4:1988, Information processing — 8-bit single-byte coded graphic character sets — Part 4 Latin

alphabet No. 4.

ISO/IEC 8859-5:1988, Information processing — 8-bit single-byte coded graphic character sets — Part 5:

Latin/Cyrillic alphabet.

ISO 8859-6:1987, Information processing — 8-bit single-byte coded graphic character sets A H
Latin/Arabic alphabet.

ISO 8859-7:1987, Information processing — 8-bit single-byte coded graphic character -sets — H
Latin/Greek alphabet.

ISO 8859-8:1988, Information processing — 8-bit single-byte coded graphic chardcter sets — H
Latin/Hebrew alphabet.

ISO/IEC 8859-9:1989, Information processing — 8-bit single-byte coded graphic character sets — }
Latin alphabet No. 5.

ISO/IEC 8859-10:1992, Information technology — 8-bit single-byte-coded graphic character sets
10: Latin alphabet No. 6.

ISO/IEC 10646-1:1993, Information technology — Universal Multiple-Octet Coded Character Set
— Part 1: Architecture and Basic Multilingual Plane.

ISO/IEC 11172-2:1993, Information technology — Coding of moving pictures and associated aud
digital storage media at up to about 1,5 Mbit/s — Part)2: Video.

ITU-T Recommendation T.4 (1993), Standardization of group 3 facsimile apparatus for dod
transmission.

CCITT Recommendation T.6 (1988), Facsimile coding schemes and coding control functions for G
Jacsimile apparatus.

ITU-T Recommendation T.30 (1993), Procedures for document facsimile transmission in the g
switched telephone network,

ITU-T Recommendation T.42 (1994), Continuous-tone colour representation method for facsimile.
CCITT Recommendation T.51 (1992), Latin based coded character sets for telematic services.

ITU-T Recommendation T.85 (1995), dpplication profile for Recommendation T.82 — Progr
bi-level image\.compression (JBIG coding scheme) for facsimile apparatus.

CCITT Reeommendation T.503 (1991), 4 document application profile for the interchange of Gr
Jacsimile)documents.

CIE1976 (L* a* b*) space, CIE Publication No. 15.2, Colorimetry, 2nd. Ed. (1986).
Recommendation ITU-R BT.470-3 (1995), Television systems.
Recommendation ITU-R BT.601-4 (1992), Encoding parameters of digital television for studios.

art 6.

art 7:

art §8:

art 9:
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— - Recommendation 1T U-R BT.709-1, Basic parameter values jor the HDIV siandards for the studio and

Jor international programme exchange.

SMPTE 170M — 1994, For television — Composite analog video signal — NTSC for studio applicatio

ns.

SMPTE 240M — 1994, For television — Signal parameters — 1125 line high definition production systems.

Definitions, abbreviations, symbols and conventions

Definitions

For the purposes of this Recommendation | International Standard, the following definitions apply.

ITU-T Rec. T.84 (1996 E)
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3.1.1 capability indicator: A parameter of the version marker segment that indicates which of the processes of
CCITT Rec. T.81 | ISO/IEC 10918-1 or the extensions of ITU-T Rec. T.84 | ISO/IEC 10918-3 are required to decode the
bitstream which follows. Each bit of this parameter signals the presence of a particular capability.

3.1.2 component registration: Specification of the spatial positioning of samples within components relative to the
samples of other components.

3.1.3 component selective refinement: A type of selective refinement which allows for a region of an image to
contain fewer than the total number of colour components defined in the frame header.

3.14 composite tiling: A type of tiling which allows for overlapping tiles without restrictions on tile size and other
compression parameters.

3.1.5

3.1.6 hierarchical selective refinement: A type of selective refinement which allows for a region of an image to be
further refined by the next differential frame of a hierarchical sequence.

3.1.7 hierarchical sequence: A hierarchical progression of frames starting with a DHP marker segient.
3.1.8 image grid: For composite tiled images, a grid associated with the down-sampled collaged-image.

3.1.9 parameters: Fixed length unsigned integers 4, 8, 16, or 32 bits in length, or variablejlength strings terminiated
by a sihgle byte with all bits set to 0, used in the compressed data formats and the Still Picfufe Interchange File Format.

3.1.10( progressive selective refinement: A type of selective refinement which-allows for more non-zero IPCT
coeffidients, more bits to the DCT coefficients, or both to be added to those previously coded in a region of an image|

3.1.11| pyramidal tiling: A type of tiling which allows for multiple res6lution levels. Tiles within each resolytion
level aflhere to simple tiling definitions.

3.1.12| reference grid: For composite tiled images, a grid associated \with the up-sampled collaged image.
3.1.13 resolution: Samples per unit of linear dimension.

3.1.14( selective refinement: An extension which provides for further processing of a region of an image, typidally
for thq purpose of image quality enhancement. There are three types of selective refinement: hierarchical seledtive
refinement, progressive selective refinement, and componient selective refinement.

3.1.15 simple tiling: The definition of an image by an association of contiguous non-overlapping sub-images, ¢ach
with identical parameters.

3.1.16| tile: A sub-image of any size and resolution which is part of a larger image.

3.1.17| tiled image: An image composed of rectangular sub-images. These sub-images are called tiles.
3.1.18] tile grid: For composite filed images, a grid associated with a tile.

3.1.19| variable quantization: The process of rescaling quantization values used to quantize the AC DCT coefficients
at any B by 8 block of-an image, as described in Annex C.
3.2 Abbreviations

The abbreviations used in this Recommendation | International Standard are listed below.

3.2.1 JBIG: Jomt Bi-level Image experts Group — The joint ISO/ITU committee responsible for developing
standards for bi-level image coding. It also refers to the standard produced by this committee: ITU-T Rec. T.82 |
ISO/IEC 11544.

3.2.2 JFIF: JPEG File Interchange Format — A basic file format specification for the delivery and interchange of
JPEG compressed images.

323 JPEG: Joint Photographic Experts Group — The joint ISO/ITU committee responsible for developing
standards for continuous tone still picture coding. It also refers to the standards produced by this committee: CCITT
Rec. T.81 | ISO/IEC 10918-1, ITU-T Rec. T.83 | ISO/IEC 10918-2, and ITU-T Rec. T.84 | ISO/IEC 10918-3.

3.24 JTIP: JPEG Tiled Image Pyramid — A file organization where large images are tiled, reduced, and packed into
a multi-resolution pyramidal JPEG image.

ITU-T Rec. T.84 (1996 E) 3
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3.2.5

3.2.6

33

MPEG: Moving Pictures Expert Group — ISO-IEC committee responsible for developing standards for coding
for video and audio. It also refers to the relevant standards produced by the group: MPEGI1-ISO/IEC 11172
and MPEG2-ISO/IEC 13818.

SPIFF: Still Picture Interchange File Format — A file format defined by ITU-T Rec. T.84 | ISO/IEC 10918-3
intended for use by a wide variety of applications to exchange still pictures.

Symbols

In addition to the symbols used in CCITT Rec. T.81 | ISO/IEC 10918-1, the following symbols used in this
Recommendation | International Standard are listed below:

4

BPS Bits per sample (SPIFF file header parameter)

C Compression type (SPIFF file header parameter)

CAP; Capability indicator — V + 1 bytes

CHARSET Character set to be used to interpret the character data in SPIFF files

C; Component identifier

CONTLOC File offset of contact information or zero (SPIFF directory entry parameter)

COPYRLOC File offset of copyright information or zero (SPIFF directory entry parameter)

COPYRID Copyright identifier (SPIFF directory entry parameter)

CREATLOC File offset of creator identification or zero (SPIFF directory entry parameter)

CROFFSETi  Component registration vertical and horizontal offsets (SPIFF directory entry paramefer)

CRvo Component registration vertical offset

CRho Component registration horizontal offset

DATE Modification date (SPIFF directory entry\parameter)

DCR Define component registration marker

DESCLOC File offset of the image description or zero (SPIFF directory entry parameter)

DQS Define quantizer scale seleefion marker

DTI Define tiled image marker

DTT Define tile marker

DTTINDX File offset of theé-offset list of DTT markers (SPIFF directory entry parameter)

EDATA SPIFF direetory entry data — The parameter field of an ETAG, which has a format $pecific
to the corresponding ETAG value

ELEN SPIFE-directory entry length — The length of the directory entry in bytes, minus 2

EMN SBIFF directory entry magic number — A two-byte code signalling the start of a directory
entry

EOD SPIFF end of directory

EODLEN SPIFF EOD entry length — The exact length of the EOD entry in bytes

EODTAG SPIFF end of directory tag — Identifies the EOD entry

ETAG SPIFF directory entry tag

HEIGHT Image height (SPIFF file header parameter)

HLEN Header length (SPIFF file header parameter)

HRES Horizontal resolution (SPIFF file header parameter)

IDENT Additional identifier (SPIFF file header parameter)

IMGFLIP Image flip (SPIFF directory entry parameter)

IMGOR Image orientation (SPIFF directory entry parameter)

Ler Length of parameters in DCR segment

LEVAUT Level of authenticity (SPIFF directory entry parameter)

Lgs Length of parameters in DQS segment

Lrf Length of parameters in SRF segment

ITU-T Rec. T.84 (1996 E)
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Lrs Length of parameters in SRS segment

Ltf Length of parameters in DTT segment

Lti Length of parameters in DTI segment

Lv Length of parameters in VER segment

MN Magic number — The first four bytes of a SPIFF file (SPIFF file header parameter)

NC Number of components (SPIFF file header parameter)

NUMDTT Number of DTT markers (SPIFF directory entry parameters)

NUMRST Number of restart markers in a scan or zero (SPIFF directory entry parameter)

NUMSCAN Number of scans (SPIFF directory entry parameter)

(0% Selectively refined frame horizontal offset

Ops Selectively refined scan horizontal offset

Oy Selectively refined frame vertical offset

Oys Selectively refined scan vertical offset

P Profile identification (SPIFF file header parameter)

Q_SCALE quantization scale

QS_CHANGE Quantization scale change — The DC magnitude category\that signals a new valu
SCALE_CODE

R Resolution units (SPIFF file header parameter)

REFNO1 Reference number one (SPIFF directory entry parameter)

REFNO2 Reference number two (SPIFF directory entry,parameter)

REFNO3 Reference number three (SPIFF directory.entry parameter)

REGAUT Contact registration authority (SPIFF directory entry parameter)

REGCON Registration country (SPIFF directory entry parameter)

REGID Registration identifier (SPIEFdirectory entry parameter)

Rev Revision number

RGhs Reference grid width

RGyvs Reference grid height

RSTLIST Restart list —*The file offset to the start of the restart marker list for the scan or
(SPIFF directory entry parameter)

S Colouf space in which the sample values define coordinates (SPIFF file header paramete

SCALE_CODE A §-bit value which specifies the scale factor Q_SCALE

SCANEND File offset of the first marker after the scan’s compressed data (SPIFF directory ¢
parameter)

SCANLIST Scan list containing one 4-word entry per scan (SPIFF directory entry parameter)

SCANSTRT File offset to the X'FF' byte of the SOS (SPIFF directory entry parameter)

Shs Selectively refined scan horizontal size

SRF Selectively refined frame marker

SRS Selectively refined scan marker

STRLOC SPIFF file offset of a character string or zero

Svs Selectively refined scan vertical size

Tc Quantizer scale selector

TFho Tile horizontal offset

TFhs Tile horizontal scale

TFvo Tile vertical offset

TFvs Tile vertical scale

Tlhs Tiled image horizontal scale

ITU-T Rec. T.84 (1996 E)
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TIME Modification time (SPIFF directory entry parameter)

TITLELOC The file offset of the image title or zero (SPIFF directory entry parameter)
Tlvs Tiled image vertical scale

TNBPS Thumbnail bits per sample (SPIFF directory entry parameter)

TNC Thumbnail compression type (SPIFF directory entry parameter)
TNDATA Thumbnail data offset (SPIFF directory entry parameter)

TNHEIGHT Thumbnail vertical size (SPIFF directory entry parameter)
TNS Thumbnail colour space (SPIFF directory entry parameter)
TNWIDTH Thumbnail horizontal size (SPIFF directory entry parameter)

34

The flowcharts use the conventions given in ISO 5807. One of the conventions is that arrows are not needed wi

flow

4

The purpose of this clause is to give an overview of this Recommendation | International Standard. Another purpos
intrqduce some of the terms which are definéd-in clause 3. (Terms defined in clause 3 of CCITT Rec.

ISO

International Standard.)

This| Recommendation | International, Standard defines extensions to the elements specified in CCITT Rec.
ISOQIEC 10918-1. This Recommepdation | International Standard also describes compliance testing for embodimg
thesq extensions. Extensions which-pertain to encoding or decoding are defined as procedures which may be u

com

defied. This Recommendation | International Standard also defines extensions to the compressed data forma
interfhange format and the'abbreviated formats. Each encoding or decoding extension shall only be used in combi

with

backward compatible”in the sense that decoders which implement these extensions will also support configy
subsgts that are currently defined by CCITT Rec. T.81 | ISO/IEC 10918-1.

4.1

TRANCHAR  Transfer characteristics (SPIFF directory entry parameter)

TT Tiling type

v Version number

VER Version marker

VERS SPIFF version (SPIFF file header parameter)

VERSNLOC  File offset of the image version or zero (SPIFF directory entry, parameter)
VRES Vertical resolution (SPIFF file header parameter)

WIDTH Image width (SPIFF file header parameter)

Conventions

is from left-to-right and from top-to-bottom. Arrows are sometimes used in such cases to increase clarity.

General

EC 10918-1 and clause 3 of ITU-T Ree.“T.83 | ISO/IEC 10918-2 continue to apply in this Recommend

ination with the encoding and decoding processes of CCITT Rec. T.81 | ISO/IEC 10918-1; no new process

particular coding_processes and only in accordance with the requirements set forth herein. These extensio

Extensions specified by this Recommendation | International Standard

en the
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81 |
tion |

.81 |
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The

ollowing extensions are specified:

—  An extension which provides for variable quantization within a scan. The variable quantization extension
may be used in conjunction with any of the DCT-based processes with the exception of the
baseline process. The variable quantization extension provides for scaling of all quantization tables at

the 8 x 8 block level;

— An extension which provides for selective refinement. The selective refinement extension refers to

selecting rectangular regions of an image components for further refinement. There are several ty
selective refinement:

a) The first type of selective refinement, referred to as hierarchical selective refinement, allows

pes of

only a

region of one or more components to be further refined by the next differential frame of a

hierarchical sequence.

ITU-T Rec. T.84 (1996 E)
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The second type of selective refinement, referred to as progressive selective refinement, applies to
the DCT-based progressive mode of operation. This type of selective refinement allows more non-
zero DCT coefficients, more bits to the DCT coefficients, or both, to be added to a region of one or
more component.

The third type of selective refinement, referred to as component selective refinement, is used to
specify a region of an image, which contains colour components which do not exist in other regions
of the image.

An extension which provides for tiling. The tiling extension is used to associate a number of sub-images,
also called tiles, in order to form a single tiled image. The three types of tiling are summarized below:

a)

For simple tlhng, all tiles except possibly those on the right and bottom border have the same

The fo

4.1.1

The variable quantization extension is an enhancement to;the quantization procedure of DCT-based processes W\TiCh
bs for changes to the quantization table values within a scan at the 8 x 8 block level. This extension may be
inction with any of the DCT-based processes, with the exception of the Baseline Process.

providg
in conj

The qu
each o
Rec. T
quantiz
Recom

b)

<)

maximum dimens S umber-of-compbonents—comboRen a8 alineo—faatora aq a eir

components’ arrays) are non-overlappmg and contlguous. The tiles are coded sequentially i
left-to-right and top-to-bottom.

For pyramidal tiling, multiple resolution versions of the same image (i.e. each version has different
maximum dimensions) may be stored together in the same data stream. Each version of the injage
(also called a “resolution level”) is stored as a tiled image with simple tiling.

For composite tiling, there are no restrictions except that all tiles shall haveé the same compopent
identifiers.

An extension which provides for the interchange of compressed image files between application
environments. This extension is referred to as the Still Picture Interchange File Format (SPIFF) extensjon.

Other extensions include addition of a version number to the compressed data format and increasing] the

limit on the number of data units in a minimum coded unit to20.

lowing subclauses describe these extensions in greater detail.

Variable quantization extension

pntization procedure as defined by CCITFRec. T.81 | ISO/IEC 10918-1 is the step in the encoding process wﬁere

sed

[ the 64 DCT coefficients are quantized using one of 64 corresponding values from a quantization table. CCITT
81 | ISO/IEC 10918-1 permits quantization tables to be redefined prior to the start of a scan but does not a
ation table values to be changed within a scan. The variable quantization extension defined by |this
mendation | International Standard provides for scaling of quantization values at the 8 x 8 block level.

ow

The vgriable quantization extension introduces a quantizer scale factor which may be coded in the compressed {lata

stream
corresp
quantiz

This ex

tensionwprovides the following capabilities:

at the start of any(8-x 8 block. The quantizer scale factor is used to scale the quantization table values which
ond to the AC ceefficients in the quantization procedure. All defined quantization tables are scaled by the same
er scale factor,

The ability to compress an image to less than a bounded size with a single sequent1al pass over the imgge.

4.1.2

Thp nqnq]‘uhfn 1s—valuable-to opphr\ohr\nc !'!'l‘-\‘r\‘f\ utiliza o o4 o
+ P to-

1z Aot
TITVTIT Gl VO TTAVCY JAL;\‘ \/UAALPA\‘QO\’U yaw\.uAv lll\rlll\}l]

The ability to use the masking properties of the human visual system more effectively, and thereby
achieve greater compression rates for the same subjective quality.

The ability to transcode, i.e. entropy decoding followed by entropy encoding, between some coded data
representations defined by this Recommendation | International Standard and those defined by some other
standards, including ISO/IEC 11172-2 and ITU-T Rec. H.262 | ISO/IEC 13818-2 (MPEG).

Selective refinement extension

The selective refinement extension is used to select a rectangular region of one or more components of an image for
further refinement. The different types of selective refinement are described below.

ITU-T Rec. T.84 (1996 E) 7
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4.1.2.1 Hierarchical selective refinement

Hierarchical selective refinement is used in the hierarchical mode of operation for refining a rectangular region of one or
more components of an image. The location of the region of each component of the image to be selectively refined is
specified immediately prior to a differential frame within an hierarchical sequence. The size of the region of each
component is specified in the differential frame header. The difference image data reconstructed from the differential
frame is then added only to the specified region of each component. One of the primary uses for this type of selective
refinement is for coding a particular region of interest with greater detail than the remainder of the image.

4.1.2.2 Progressive selective refinement

The second type of selective refinement, referred to as progressive selective refinement, is used in the DCT-based
progressive mode of operation. This type of selective refinement is used for similar reasons as hierarchical selective
refinfrment. Progressive selective Tefinement may be appiied 10 the DCT-based processes wiich usespectrat sefpction,
succgssive approximation, or both procedures in combination.

Wheh progressive selective refinement is applied to a scan which uses the spectral selection procedure,| more
non-gero DCT coefficients are added to a region of each component. When it is applied to a scan which uges the
succpssive approximation procedure, more bits are added to the DCT coefficients in a regionrof/each component.
Progressive selective refinement may also be applied to scans which use both procedures. In all cases, the locatipn and
size pf the region of each component to be selectively refined is specified immediately prior to'the scan which is uged for
seledtive refinement.

4.1.1.3 Component selective refinement

The [third type of selective refinement, referred to as component selective refinement, may be used in all modes of
operption for specifying a region of an image which contains colour componehis that do not exist in other regions of the
image. The most common use for this type of selective refinement is for representing images which are mixed grayscale
and folour.

4.1.] Tiling extension

The [tiling extension is used to associate a number of sub-imdges, also called tiles, in order to form a single tiled pmage.
Thetiling extension is also used to represent images which have maximum dimensions larger than 65535 samplgs on a
side| The three types of tiling are described separately below.

4.1.3.1 Simple tiling

Simple tiling can be conceptualized as simply-breaking up a larger image into smaller rectangular “tiles”. Simple tjling is
useflul for dividing a large image into easi€r to manage pieces and to allow random access to part of the compressed
image.

For [simple tiling, the tiles havethe same maximum dimensions, with the exception of the tiles on the right and pottom
sideb of the image when either- tiled image maximum dimension is not an integer multiple of the corresponding tile
maximum dimension. Tiles are contiguous, non-overlapping and are coded sequentially from lefi-to-right and
top-fo-bottom. They all-mtust have the same component identifiers, sampling factors, and be encoded with thg same
coding process. All{iles, with the possible exception of the tiles on the right and bottom sides of the image, must Have an
integral number of MCU rows and MCU columns.

.2 Pyramidal tiling

Pyrgniidal tiling offers a method of storing multiple resolution versions of an image within the same compress ed data

—Pyramdat-tiimgts—uscft-for-providing—direet-aceess o-lowerresolution—versions—ofalarser higher resblution
image (i.e. versions with smaller maximum dimensions obtained by down-sampling of the image). For example,
pyramidal tiling provides the capability to view large images on a screen, as required for browsing through “thumbnail”
versions of images in a database or for side-by-side image comparison.

Pyramidal tiling allows for tiles of one resolution level to overlap those of other resolution levels. The lowest resolution
level must be positioned first in the data stream and be followed by levels of increasing resolution. Tiles within a single
resolution layer must conform to the rules for simple tiling.

4.1.3.3 Composite tiling

For composite tiling, there are no restrictions except that all tiles shall have the same component identifiers. Composite
tiling is useful for relating diverse sub-images into an image collage, i.e. a single composite image.
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In order to relate different images to each other as tiles of a composite image, it is necessary to define a geometry for
each tile. The tile geometry is defined with respect to the tile grid which has width and height equal to the maximum
horizontal and vertical dimensions of the image. The dimensions of each of the tile’s components are computed from the
width and height of the tile grid and the component sampling factors.

The tile geometry also requires the registration for all components to be defined. Component registration is simply the
geometric relationship of the samples within a component to the tile grid. The DCR marker segment is used to define
component registration by specifying the spatial position of the sample in the upper left corner of each component with
respect to the tile grid.

The composite image uses a reference grid to specify the spatial relationship of the individual tiles. The tile grid of each
tile is scaled and placed at a specified location within the reference grid. A third grid, the image grid, relates the
resolution of the reference grid to the resolution of the intended output device. The use of a higher resolution reference
grid can reduce border effects for multiple resolution images.

4.1.4 Still Picture Interchange File Format (SPIFF) extension

The Spill Picture Interchange File Format (SPIFF) extension provides for the interchange of image files betyeen
application environments. SPIFF is a generic file format intended for interchange only and does not includé many off the
featurgs found in application-specific formats.

SPIFF|is based on the interchange format for compressed image data specified in CCITT Rec. .81 | ISO/IEC 10918-1
and thjs Recommendation | International Standard. The interchange format omits certain parameters such as aspect fatio
and cdlour space designation because they are not strictly required for decoding the image{component values. SPIFF is a
complete coded image representation, i.e. it includes all parameters necessary to reconstruct and present the decpded
picturg accurately on an output device.

4.1.5 Other extensions

A marldatory version number marker segment has been specified as part of the' compressed data formats which utilizp the
extensjons defined by this Recommendation | International Standard and<or future extensions. The first version nu%nber

marker segment has a version specifier which identifies the minimum-level of functionality required to decode the etire
comprpssed data stream (for images without composite tiling), or the first tile (for images with composite tiling).
Additipnal version number marker segments may be inserted(to”identify portions of the stream which require lpwer
levels jof functionality (for images without composite tiling), or identify tiles which require other levels of functionality
(for inpages with composite tiling). The version number. njarker segment also contains a capability indicator field which
identil;ires the coding processes and extensions used in the compressed data stream.

Anothpr extension defined by this Recommendation”’| International Standard increases the limit on the number of|data
units fer Minimum Coded Unit (MCU) during.intérleaved encoding to 20. A data unit is a sample for lossless procgsses
and an 8 X 8 block of samples for DCT-based processes.

4.2 Compliance tests for the extensions

The pyrpose of compliance tesfs is'to provide designers, manufacturers, or users of a product with a set of procedurep for
deternfining whether the product meets a specified set of requirements with some confidence. In addition,| the
complfance tests specified-ierein are intended to achieve the following specific goals:

—  incredse-the likelihood of compressed data interchange;

—  decrease the likelihood that DCT-based encoders or decoders will yield reduced image quality as a rgsult
of computing the DCT or quantization procedures with insufficient accuracy;

=" help implementors to meet this Recommendation | International Standard requirements for encoderqy and

2] A £ il
TCCOUCTS asTUITy —aS pPOUSSTOTCT

For each of the processes defined by CCITT Rec. T.81 | ISO/IEC 10918-1, the compliance tests for the above
requirements are specified in ITU-T Rec. T.83 | ISO/IEC 10918-2. For each of the extensions defined by this
Recommendation | International Standard, the compliance tests are specified in Annex G.

4.2.1 Availability of compliance test data

Standardized compliance test data is used to perform the encoder and decoder compliance tests. There are two types of
compliance test data which are used by the encoder compliance tests: source image test data and encoder reference test
data. Similarly, there are two types of compliance test data which are used by the decoder compliance tests: compressed
test data and decoder reference test data.
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Information about compliance test data for the encoder compliance tests and the generic decoder compliance tests is
available from ISO and ITU to parties who wish to determine compliance of an encoder or decoder. Information about
compliance test data for application-specific compliance tests should be obtained from the standards body which
maintains standards for the particular application area.

Contact points:

— International Organization for Standardization
1, rue de Varembé
CH-1211 Genéve 20, Switzerland

— International Telecommunication Union
Place des Nations
CH-1211 Genéve 20, Switzerland

The fompressed data formats specified by CCITT Rec. T.81 ISO/IEC 10918-1 are:
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extepsions which may be used in combination with the encoding processes defined by CCITT Rec.
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Compressed data format requirements

a) the interchange format;
b) the abbreviated format for compressed image data;

c) the abbreviated format for table-specification data.

Recommendation | International Standard extends the specification of these compressed data formats to supp
f the extensions in combination with the processes defined by CCITT Rec¢-’T.81 | ISO/IEC 10918-1.

compressed data format requirements are that any compressed image data represented in interchange f
pviated format for compressed image data, or abbreviated format, for table-specification data shall comply w|
ix and code assignments appropriate for the decoding process-and extensions selected, as specified in Anne
[T Rec. T.81|ISO/IEC 10918-1 and Annex B of this Recdmhmendation | International Standard.

Encoder requirements

encoding process converts source image data to compressed image data. CCITT Rec. T.81 | ISO/IEC 1(
fies a number of distinct encoding processes. This Recommendation | International Standard defines en

IEC 10918-1.

xtended encoder is an embodiment of one (or more) of the encoding processes specified in CCITT Rec.
[EC 10918-1 used in combjination with one or more of the encoding extensions specified herein. In order to ¢
this Recommendation|-iiternational Standard, an extended encoder shall satisfy the requirements stated in cl
CITT Rec. T.81 | ISO/IEC 10918-1 and satisfy at least one of the following two additional requirements.

xtended encoder shall:

a) _“\with appropriate accuracy, convert source image data to compressed image data which comply w

by the encoder;

brt the

brmat,
th the
x B of

918-1
oding

TS81 |

T.81 |
pmply
ause 6

th the

interchange format syntax specified in Annex B for the encoding process(es) and extension(s) embodied

b) with appropriate accuracy, convert source image data to compressed image data which comply with the
abbreviated format for compressed image data syntax specified in Annex B for the encoding process(es)

and extension(s) embodied by the encoder.

For each of the processes defined by CCITT Rec. T.81 | ISO/IEC 10918-1, the compliance tests for the above
requirements are specified in ITU-T Rec. T.83 | ISO/IEC 10918-2. For each of the extensions defined by this
Recommendation | International Standard, the compliance tests for the above requirements are specified in Annex G.

10

NOTE - There is no requirement in this Recommendation | International Standard that any encoder which embodies one
of the encoding processes and extensions shall be able to operate for all ranges of the parameters which are allowed for that process
and extension. An encoder is only required to meet the compliance tests, and to generate the compressed data format according to
Annex B for those parameter values which it does use.
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7 Decoder requirements

A decoding process converts compressed image data to reconstructed image data. CCITT Rec. T.81 | ISO/IEC 10918-1
specifies a number of distinct decoding processes. This Recommendation | International Standard defines decoding
extensions which may be used in combination with the decoding processes defined by CCITT Rec.T.81 |
ISO/IEC 10918-1.

An extended decoder is an embodiment of one (or more) of the decoding processes specified in CCITT Rec. T.81 |
ISO/IEC 10918-1 used in combination with one or more of the decoding extensions specified herein. In order to comply
with this Recommendation | International Standard, an extended decoder shall satisfy the requirements stated in clause 7
of CCITT Rec. T.81 | ISO/IEC 10918-1 and satisfy all three of the following additional requirements.

An extended decoder shall:

a) wiih appropriaie accuracy, convert to reconsfructed image data any compressed image data |with
parameters within the range supported by the application, and which comply with the interchange, fqrmat
syntax specified in Annex B for the decoding process(es) and extension(s) embodied by the decoder;

b) accept and store any table-specification data which comply with the abbreviated format| for
table-specification data syntax specified in Annex B for the decoding process(es) ‘and extensipn(s)
embodied by the decoder;

¢) with appropriate accuracy, convert to reconstructed image data any compressed image data which comply
with the abbreviated format for compressed image data syntax specifieddn Annex B for the decdding
process(es) and extension(s) embodied by the decoder, provided that the. table-specification data reqpired
for decoding the compressed image data has previously been installed-inte the decoder.
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Annex A

Mathematical definitions
(This annex forms an integral part of this Recommendation | International Standard)

This annex specifies the changes and additions to Annex A of CCITT Rec. T.81 | ISO/IEC 10918-1.
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A.Q[T Simple tiling

In simple tiling, the tiles with the same maximum dimensions are referred to as ‘nominal’. All tiles on the(right
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horjzontal dimension is less than or equal to the maximum horizontal dimension of the nominal tiles/All tiles
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by the above. The composing-of tiles in such a case is not specified and is left to the application.

The

nunber of possibl€ Values for the vertical registration distance of a component is given by 2*V,../V;.
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Geometries of image data

following extensions are in addition to the specifications of CCITT Rec. T.81 | ISO/IEC 10918-1.

border,

from the bottom tile, have the same maximum vertical dimension as the nominal tiles and. their maximum

m border apart from the rightmost tile have the same maximum horizontal dimension as the hominal tiles ar
imum vertical dimension is equal to or less than the maximum vertical dimension of'the nominal tild
imum horizontal dimension of the bottom rightmost tile is the same as the maximum Rhorizontal dimension
t border tiles and its maximum vertical dimension is the same as the maximum veftical dimension of the
ler tiles. The maximum horizontal dimension and maximum vertical dimension of the nominal tiles shall be m
*Hmax and 8* V. respectively so that no padding is required, except possibly ifi the case of the border tiles.

2 Tile geometry for composite tiling

composite tiling, the concept of tile geometry is needed. Note that thiS<€oncept is not included in CCITT Rec
/IEC 10918-1. The tile geometry is defined by additional meaning associated with the X, Y and sampling
jmeters.

tile is associated with a rectangular grid made of X*Y_square elements. The dimension of each element is
unit.

each component the subsampling ratios shall be detived from the H; and V; sampling factors as follows:

—  The horizontal subsampling ratio (SFH;) is given by Hy,,/H;, where Hp,y is the largest H;. The
subsampling ratio (SFV;) is givenby V., /Vj, where V., is the largest V;.

registration of each component relative to the tile grid (and to each other component) is defined to give
erage” of the tile grid by the component samples. The vertical registration distance and horizontal regi
hince are specified in units of half'atile grid unit.

case of Hpax = 4 (or Vipax=4) and where at least one of the other H; (or V;) has a value of 3, is not covered p!

number of possible’values for the horizontal registration distance of a component is given by 2*H,,../H

vidual tilés used in composite tiling require a component registration selection (DCR) marker segment to spe
ial positioning of the components.

on the
d their
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X and Y parameters of the frame header or DHP marker segment shall also define the width and height of the tile.

ne tile

ertical
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3 Reference and image grids

Two additional grids are defined for composite tiling: a reference grid and an image grid. The dimension of each “grid
element” of the reference grid is one reference grid unit. The dimension of each “grid element” of the image grid is one

ima

ge grid unit.

The tile can be scaled up with an integer scaling factor in each dimension and put in the reference grid at the specified
offset. The resulting tiled image described on the reference grid can then be scaled down with an integer scaling factor in
each dimension, onto a third grid called the image grid. The up-scaling and down-scaling algorithms are not specified.

A2 DCT coefficient quantization (informative) and dequantization (normative)

The following are extensions to the quantization and dequantization specified in CCITT Rec. T.81 | ISO/IEC 10918-1.

12
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After the FDCT is computed for a block, each of the resulting 63 AC coefficients Sy, is quantized by the following
equation, where ‘/’ indicates integer division with truncation towards zero:

Sqvy = round{(Sy, * 16 )/(Qy, * Q SCALE)}

The quantizer scaling does not affect the quantization of the DC coefficient:

Sqo0 = round(Soo / Qoo)

The quantizer step size is the element Q, from the quantization table specified by the frame parameter Tg;. The scale
factor Q_SCALE is the entry in Table C.1 whose index is the current value of SCALE_CODE (see C.2).

At the|decoder, the dequantization is specified by the following equations:

Ry = Sqyy % Oy * O SCALE /16

and,

Roo = Sq00 * Qoo

ITU-T Rec. T.84 (1996 E) 13
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B.1.1

!

(This annex forms an integral part of this Recommendation | International Standard)
1 111 CITT Rar T Q1 ITIQN/IEN 1N001Q_1
specifies the changes and additions to Annex B of CCITT Rec. T.81 | ISO/IEC 10918-1.

General aspects of the compressed data format specifications

Marker assignments

or D . The second byte is spe B.1 for each defined marker. An asterisk (*) indicates a marker which is
signiificant in its own right and is not the start of a marker segment.

B.1p Syntax

In B.2 to B.7 the interchange format syntax is specified. For the purpose of this Recommendation | International
Star]dard, the syntax consists of:

—  the required ordering of markers, parameters, and entropy-coded segments;

—  identification of optional or conditional constituent parts;

—  the name, symbol, and definition of each marker and parameter;

— the allowed values of each parameter;

—  any restrictions on the above which are specific to the various coding processes or extensions.
The|ordering of constituent parts and the identification of which dre.optional or conditional is specified by the [syntax
figures in B.2 to B.7. Names, symbols, definitions, allowed values, eonditions, and restrictions are specified imme diately
below each syntax figure.

B.1.3  Conventions for syntax figures
The|syntax figures in B.2 to B.7 are a part of the interchange format specification. The following conventions, illuktrated
in Figure B.1, apply to these figures:

—  Segment indicator: A thick-lined box encloses either a marker segment, an entropy-coded data segment,

or combinations of these.

- Optional/conditional_indicator: Square brackets indicate that a marker or marker segment is only

optionally or conditionally present in the compressed image data.

—  Parameter/marker indicator: A thin-lined box encloses either a marker or a single parameter.

—  Parameter Tength indicator: The width of a thin-lined box is proportional to the parameter |length

(4, 8, 16,70r 32 bits, shown as E, B, D, and G respectively in Figure B.1) of the marker or paranjeter it
encloses; the width of thick-lined boxes is not meaningful.

— Ordering: In the interchange format, a parameter or marker shown in a figure precedes all off those

shown to its right, and follows all of those shown to its left;

< Entropy-coded data indicator: Angled brackets indicate that the entity enclosed has been ehtropy

encoded.
Optional ! l ! I
Segment [ segment J B D E|E G
T0825210-96/d01
Figure B.1 — Syntax notation conventions
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Table B.1 — Marker code assignments

Code assignment Symbol Description
Start of Frame markers, non-differential, Huffman coding
X’FFCO’ SOF, Baseline DCT
X’FFCI’ SOF, Extended sequential DCT
X’FFC2’ SOF, Progressive DCT
X’FFC3’ SOF; Lossless (sequential)

Start of Frame markers, differential, Huffman coding

X’FHCS’
X’FHC6’
X’FRHCT’

SOF;
SOF;
SOF;

Differential sequential DCT
Differential progressive DCT
Differential lossless (sequential)

Start jof Frame markers, non-differential, arithmetic coding

X’FFC8’ JPG Reserved for additional JPEG extensions
X’FHCY’ SOFg Extended sequential DCT

X’FHCA’ SOFy, Progressive DCT

X’FHCB’ SOFy; Lossless (sequential)

Start jof Frame markers, differential, arithmetic coding

X’FHCD’ SOF3 Differential sequential DCT,

X’FHCE’ SOF 4 Differential progressive DCT

X°FRCF’ SOF 5 Differential lossless (sequential)
Huffman table specification

X’FRC4’ l DHT Define Huffman table(s)

Arithmetic coding conditioning specification

X’FFCC’ I DAC Défirte arithmetic coding conditioning(s)
Restart interval termination

X’FFDO’ through X’FFD7’ ] RST* Restart with modulo 8 count “m”

Othet markers

X’FHDS8’ SOIL* Start of image

X’FFDY’ EOI* End of image

X’FFDA’ SOS Start of scan

X’FFDB’ DQT Define quantization table(s)

X’FFDC’ DNL Define number of lines

X’FFDD’ DRI Define restart interval

X’FFDE’ DHP Define hierarchical progression
X’FFDF’ EXP Expand reference component(s)
X’FFEQ’ through  X’FFEF’ APP, Reserved for application segments
X’FFF7 through _ & X’FFFD’ JPG, Reserved for additional JPEG extensions
X’FFFE’ COM Comment

Resefved markefs

X’FFpI’ TEM* For temporary private use in arithmetic coding
X’FFpP2through X’FFBF’ RES Reserved

VCrbiJll I C}&lt?llbiUllb

X’FFFO’ VER Version

X’FFF1’ DTI Define tiled image

X’FFF2’ DTT Define tile

X’FFF3’ SRF Selectively refined frame

X'FFF4’ SRS Selectively refined scan

X'FFF5’ DCR Define component registration

X’FFF6’ DQS Define quantizer scale selection

ITU-T Rec. T.84 (1996 E)
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B.1.4 Conventions for symbols, code lengths, and values

Following the figure for each syntax defined in B.2 to B.7, the symbol, name, and definition for each marker and
parameter shown in the figures, are specified. For each parameter, the length and allowed values are also specified in
tabular form.

The following conventions apply to symbols for markers and parameters:
—  all marker symbols have three upper-case letters, and some also have a subscript. Examples: SOI, SOF,;

— all parameter symbols have one or two upper-case letters; some also have one or two lower-case letters
and some have subscripts. Examples include: TFvs, Y, Nf, H;, Tg;.

B.2 General sequential and progressive syntax

Thi$ subclause specifies the interchange format syntax which applies to all coding processes for sequential DCT-based,
progressive DCT-based, and lossless modes of operation.

B.2j1 Scan header syntax

component(s) are contained in the scan, specifies the destinations from which ‘the’entropy tables to be used with each
conjponent are retrieved, and (for the progressive DCT) specifies which part\of the DCT quantized coefficient|data is
contained in the scan. For lossless processes the scan parameters specify the predictor and the point transform.

Fif:g,:}ne B.2 specifies the scan header which shall be present at the start of -a\s¢an. This header specifies| which

NOTE - If there is only one image component present in a scan, that component is, by definition, non-interleaved|If there
is more than one image component present in a scan, the components present'are, by definition, interleaved.

Scan header
! ' . T
SOS Ls Ns Component-specification Ss Se Al Al
parameters !
__-~7_«Stan component-specification parameters e
| I I
Cs, Td, ' Ta,| Cs, Td, ! Tay| ------- Csys  [Tdys Tay,
| I |

T0824100-95/d02

Figure B.2 — Scan header syntax

The arTd p
given in Table B.2.

— SOS:  Start of scan marker — Marks the beginning of the scan parameters.

- Ls: Scan header length — Specifies the length in bytes of the scan header shown in Figure B.2. This
length parameter encodes the number of bytes in the marker segment, including the length
parameter but excluding the two byte marker.

— Ns: Number of image components in scan — Specifies the number of source image components in

the scan. The value of Ns shall be equal to the number of sets of scan component parameters
(Csj, Td;, and Taj) present in the scan header.
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Scan component selector — Selects which of the Nf image components specified in the frame
parameters shall be the jth component in the scan. Each Cs; shall match one of the C; values
specified in the frame header, and the ordering in the scan header shall follow the ordering in
the frame header. If Ns > 1, the order of interleaved components in the MCU is Cs; first, Cs,

second, etc. If Ns > 1, the following restriction shall be placed on the image components

contained in the scan:

For compressed data streams which do not use the 20 blocks per MCU extension defined in
Recommendation | International Standard:

this

de:

Ta;:

For compressed data streams which use the 20 blocks per MCU extension defined in
Recommendation | International Standard:

NS
>, Hix V<20
j=1

this

where Hj and Vj are the horizontal and vertical sampling factors for scan component j. These

sampling factors are specified in the frame header for compenent i, where i is the frame compo
index for which frame component identifier C; matches s¢an component selector Cs;.

As an example, consider an image having 3 componénts with maximum dimensions of 512 lines
512 samples per line, and with the following sampling factors:

hent

and

Then the summation of Hj X Vjis (4 x 1) + (1 X 2) + (2 x 2) = 10.

The value of Cs; shall be different from the values of Cs; to Cs;_ .

Component 0 Hy. Ly, Vo =1
Component 1 i -, Vi =2
Component 2 Hy - », Vy =2

DC entropy) coding table destination selector — Specifies one of four possible DC enttopy
coding table destinations from which the entropy table needed for decoding of the [DC
coefficients of component Cs; is retrieved. The DC entropy table shall have been installed in
this) destination (see B.2.4.2 and B.2.4.3 in CCITT Rec. T.81 | ISO/IEC 10918-1) by the {ime
the decoder is ready to decode the current scan. This parameter specifies the entropy cogling
table destination for the lossless processes.

AC entropy coding table destination selector — Specifies one of four possible AC entfopy
coding table destinations from which the entropy table needed for decoding of the [AC
coefficients of component Cs; is retrieved. The AC entropy table selected shall have feen

Ss:

Se:

installed in this destination (see B.2.4.2 and B.Z.4.3 CCITT Rec. I.31 [ISO/IECT0913-T) by
the time the decoder is ready to decode the current scan. This parameter is zero for the lossless
processes.

Start of spectral or predictor selection — In the DCT modes of operation, this parameter specifies
the first DCT coefficient in each block in zigzag order which shall be coded in the scan. This
parameter shall be set to zero for the sequential DCT processes. In the lossless mode of
operations this parameter is used to select the predictor.

End of spectral selection — Specifies the last DCT coefficient in each block in zigzag order
which shall be coded in the scan. This parameter shall be set to 63 for the sequential DCT
processes. In the lossless mode of operations this parameter has no meaning. It shall be set to
Zero.
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—  Ah:

Successive approximation bit position high — This parameter specifies the point transform used
in the preceding scan (i.e. successive approximation bit position low in the preceding scan) for
the band of coefficients specified by Ss and Se. This parameter shall be set to zero for the first
scan of each band of coefficients. In the lossless mode of operations this parameter has no
meaning. It shall be set to zero.

Successive approximation bit position low or point transform — In the DCT modes of operation
this parameter specifies the point transform, i.e. bit position low, used before coding the band of
coefficients specified by Ss and Se. This parameter shall be set to zero for the sequential DCT
processes. In the lossless mode of operations, this parameter specifies the point transform, Pt.

The entropy coding table destination selectors, Td; and Taj, specify either Huffman tables (in frames using Huffman
coding) or arithmetic coding tables (in frames using arithmetic coding). In the latter case, the entropy coding table

des

ination selector specifies bath an arithmetic coding conditioning table destination and an associated statistics grea.

Table B.2 — Scan header parameter size and values

Values
Parameter Size (bits) Sequential DCT Progressive DCT Lossless
Baseline Extended
Ls 16 6 +2 X Ns
Ns 8 1-4
Cs; 8 0-255%
Td; 4 0-1 0-3 0-3 0-3
Taj 4 0-1 0-3 0-3 0
Ss 8 0 0 0-63 1-7°
Se 8 63 63 Ss-63°) 0
Ah 4 0 0 0-13 0
Al 4 0 0 0-13 0-15
Al Csj Shall be a member of the set of €/specified in the frame header.
v o For lossless differential frames in the hierarchical mode.
9 o If Ss equals zero.
NPTE - The contents of thistable are identical to Table B.3 in CCITT Rec. T.81 | ISO/IEC 10918-1

B3

Inc]
Tab
or (

Version{marker segment syntax

usion ofthe version marker segment is mandatory for a data stream which uses any of the capabilities listed in
le B.5\ The first version marker segment shall appear after SOI and before any other marker apart from[ APPn
OM ‘marker segments. Except when using composite tiling, its parameters shall match the capabilities ne¢ded to

dec

tha lat cad— a—data ot o rpo—tals t 4 looll VI A i B
ode—the Comprete—compresseamage—aata—stream-——r-or composttetimgrs—parameters—snamrmateh—the \.apcblhtles

needed to decode the first tile (see Annex E).

A version marker segment with 0.0 version specifier shall not appear as the first (or only) version marker segment. This
will provide protection for version 0.0 decoders which are not required to interpret (or jump over) version marker
segments.

Other version marker segments may appear in any place of the bitstream where tables or miscellaneous marker segments
are legal. These additional marker segments (if they appear) shall describe the capability needed to decode the
subsequent part of the bitstream until the EOI marker or the next version marker segment. For images without composite
tiling, these additional marker segments are optional. For composite tiling, if the level of functionality specified in the
last encountered version marker segment which appears before a tile (and not within a tile) is not sufficient to decode the
next tile, an additional marker segment shall appear before that tile that will specify the required functionality.

18
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Figure B.3 specifies the version marker segment.

VER Lv Y% Rev | CAP, |CAP,

CAP,

T0824110-95/d03

Figure B.3 — Version marker segment syntax

The marker and parameters shown in Figure B.3 are defined below. The size and allowed values of each parameter
given ip Table B.3:

VER:  Version marker — Marks the beginning of the version marker parameters.

Lv: Version marker segment length — Specifies the sum total length of all versiontarker segi]
parameters shown in Figure B.3

V: Version number — Specifies the major version.

Rev: Revision number — Specifies the minor revision of the version.

are

hent

The two bytes composite parameter <version number>.<revision nufaber> (V.Rev) is referred to ag the

Version specifier.

The version specifier for CCITT Rec. T.81 | ISO/IEC 10918-1 is 0.0. The first revision with
extensions described in ITU-T Rec. T.84 | ISO/IEC 109183 shall have the version specifier 1.0.

Encoders shall indicate the smallest version specifier having sufficient capabilities to decode

bitstream, except that a version marker segment with'0.0 version specifier shall not appear as the firs
only) version marker segment.

the

the
(or

Decoders shall not attempt to decode the subsequent part of the bitstream if the major version numbgr is

greater than that implemented by the decdder. In this event, decoders shall parse but not decode|the
subsequent compressed data until the next version marker segment or the end of the compressed flata
stream is reached. If the major version number code is less than or equal to that implemented by|the
decoder, the decoder shall attempf fo decode the subsequent part of the bitstream regardless of the vhlue
of the minor revision number.
— CAP;:  Capability indicator — Added capability indicator for version number i. The number of
capability indigator bytes shall be equal to V + 1.
Table-B.3 — Version marker segment parameter sizes and values
Values
Parameter Size (bits) Sequential DCT Progressive DCT Lossless
Baseline Extended
Ly 16 5, V=0
6, V=1
\'% 8 0,1
Rev 8 0
CAP; 8 CAP, use Table B.4, version =0
8 CAP; use Table B.5, version = 1
CAP; (i > 1) reserved for future versions
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The bits of the capability indicator byte for Version 0 have the following meaning (from most significant to
least significant): Hierarchical, lossless, progressive, full progression, 12-bits, arithmetic, and extended. Only the
29 combinations defined in Table B.4 are legal for /' =0. Note that for the hierarchical processes, the capability indicator
coded is the largest of the binary values which represent the capabilities for each stage of the hierarchical progression.
Also, if the first frame of a hierarchical progression uses a DCT-based process, the capability indicator shall indicate a
DCT-based process whether or not there is a final lossless stage.

Table B.4 — Capability indicator byte for Version 0

Number Coding process CAP, value
1 Baseline sequential 00000000
2 Extended sequential, Huffman, 8-bits 0000 000[1
3 Extended sequential, arithmetic, 8-bits 0000 001j1
4 Extended sequential, Huffman, 12-bits 0000 010(1
5 Extended sequential, arithmetic, 12-bits 0000 011t
6 Spectral selection, Huffman, 8-bits 0001 00011
7 Spectral selection, arithmetic, 8-bits 0001 001t
8 Full progression, Huffman, 8-bits - 0001 1001
9 Full progression, arithmetic, 8-bits 0001 1011
10 Spectral selection, Huffman, 12-bits 0001 0101
11 Spectral selection, arithmetic, 12-bits 0001 0111
12 Full progression, Huffman, 12-bits 0001 1101
13 Full progression, arithmetic, 12-bits 0001 1111
14 Lossless, Huffman 0010 0001
15 Lossless, arithmetic 0010 0011
16 Hierarchical, sequential Huffman, 8-bits 0100 0041
17 Hierarchical, sequential arithmetic, 8-bits 0100 0011
18 Hierarchical, sequential, Huffman, 12-bits 010001041
19 Hierarchical, sequential, arithmetic, 12-bits 0100 0171

20 Hierarchicaly Spectral selection, Huffman, 8-bits 0101 0041
21 Hierarchiecal, Spectral selection, arithmetic, 8-bits 0101 0011
22 Hierarchical, Full progression, Huffman, 8-bits 0101 1041
23 Hierarchical, Full progression, arithmetic, 8-bits 0101 1011
24 Hierarchical, Spectral selection, Huffman, 12-bits 0101 0141
25 Hierarchical, Spectral selection, arithmetic, 12-bits 0101 0111
26 Hierarchical, Full progression, Huffman, 12-bits 0101 1141
27 Hierarchical, Full progression, arithmetic, 12-bits 0101 1111
28 Hierarchical, Lossless, Huffman 01100001
29 Hierarchical, Lossless, arithmetic 01100011

The bits of the additional capability indicator byte for Version 1 shall have the following meaning (from least significant
to most significant): up to 20 blocks per MCU, variable quantization, selective refinement (3 bits), tiling type (2-bits),
and 1 reserved bit. The reserved bit, bit 7, shall be set to zero (see Table B.5).
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Table B.5 — Capability indicator byte for Version 1

Capability Bit positions

10 < blocks per MCU <= 20 Oxxx xxx1
Variable quantization Oxxx xx1x
Hierarchical selective refinement Oxxx x1xx
Progressive selective refinement Oxxx 1xxx
Component selective refinement Oxx1 xxxx
Tiling

Noitiling 000x xxxx

Simple tiling 001x xxxx

Pyramidal tiling 010x xxxx

Composite tiling 011x xxxx
NOTE |- “x” indicates “don’t care”.

B.4 Selective refinement syntax

B.4.1 General

Selective refinement refers to selecting a (rectangular) region of one or more of the image components for fufther
refinetpent.

There pre several types of selective refinement. One is when only a region of one or more components is further refined
by thd next differential frame of a hierarchical sequence) This type of refinement is called hierarchical seleg¢tive
refinemhent. The syntax for hierarchical selective refinementis specified in B.4.2.

A secgnd type of selective refinement provides for:the next scan to add more coefficients, more bits to the coefficignts,
or both, to a selected region of one or more components. This type includes spectral selection progressive selegtive
refinerhent, successive approximation progressive selective refinement, and progressive selective refinement combihing
both I)ectral selection and successive appreximation. The syntax for progressive selective refinement is specjfied
in B.4/3.

The third type of selective refinement allows for some colour components to be used in selected regions of the image
only. This type is called compgnent selective refinement. The syntax for component selective refinement is the samje as

for prdgressive selective refinement specified in B.4.3.

B.4.2 Hierarchical'selective refinement syntax

Hierarghical seléctive refinement of a differential frame is signalled by the inclusion of a Selectively Refined
Frame|(SRF) marker segment as one of the table-specification segments or miscellaneous marker segments preceding the
differgntial frame. A differential frame which completely refines the previous layer (as in CCITT Rec. TR1 |
ISO/IE'ZC 10918-1) shall not have a preceding SRF marker segment.

Figure B.4 shows the Selectively Refined Frame (SRF) marker segment syntax.

I I I I
SRF Lrf Ovf Ohf

T0824240-95/d04

Figure B.4 — Selectively refined frame marker segment syntax
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— SRF:  Sclectively refined frame marker —Marks the beginning of the selectively refined frame
parameters.

- Lrf: Selectively refined frame marker segment length — Specifies the sum total length of all
selectively refined frame parameters shown in Figure B.4.

- Ovf: Selectively refined frame vertical offset — Specifies the maximum distance, in lines, between the
top border of the refined region of each component and the top border of the component array
(possibly upsampled from previous stages).

—  Ohf: Selectively refined frame horizontal offset — Specifies the maximum distance, in samples,

between the left border of the refined region of each component and the left border of the

component (possibly upsampled from previous stages).

The maximum horizontal and vertical dimensions specified in the SOF marker segment of the differential frame which is
precgded by a SRF marker segment shall specify the reduced maximum dimensions of the component regions| being
refirled. The region of each component being refined shall fall entirely within the dimensions of the’component array
that wvas upsampled from the previous stages.
Table B.6 — Selectively refined frame parameter sizes and values
P4rameter Size (bits) Values

Lif 16 6

Ovf 16 0<Ovf<216-]

Ohf 16 0<Ohf<216-
B.4.3 Progressive and component selective refinemient syntax

Progressive and component selective refinement(of a scan is signalled by the inclusion of a Selectively R

efined

Scan
scan
prec
the @

Figul

(SRS) marker segment as one of the table-specification segments or miscellaneous marker segments preceding that

A scan which completely “covers” thé:whole image (as in CCITT Rec. T.81 | ISO/IEC 10918-1) shall not
eding SRS marker segment. Also, compénent regions defined by a selectively refined scan shall not partially d
omponent regions defined by a preceding scan containing the same components.

re B.5 shows the sélectively refined scan (SRS) marker segment syntax.

SRS

Lsr

Ovs

Ohs

Svs

Shs

have a
verlap

T0825220-96/d05

Figure B.5 — Selectively refined scan marker segment syntax

The marker and parameters shown in Figure B.5 are defined below. The size and allowed values of each parameter are
given in Table B.7.

- SRS:  Selectively refined scan marker — Marks the beginning of the selectively refined scan
parameters.

— Lrs: Selectively refined scan marker segment length — Specifies the length of all selectively refined
scan parameters shown in Table B.7.

- Ovs: Selectively refined scan vertical offset — Specifies the maximum distance, in lines, between the

top border of the refined region of each component and the top border of the component array.
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—  Ohs: Selectively refined scan horizontal offset— Specifies the maximum distance, in samples,
between the left border of the refined region of each component and the left border of the
component array.

—  Svs: Selectively refined scan vertical size — Specifies the maximum vertical dimension of the refined
components regions, in lines.

—  Shs: Selectively refined scan horizontal size — Specifies the maximum horizontal dimension of the
refined components regions, in samples.

For progressive selective refinement, Ovs and Svs must be specified as multiples of 8*V ... Similarly, Ohs and Shs
must be specified as multiples of 8*H,,.

Table B.7 — Selectively refined scan parameter sizes and values

Parameter Size (bits) Values
Lrs 16 10
Qvs 16 0<Ovs<2i6]
Ohs 16 0<Ohs<2!6-]
Svs 16 1<Svs<216_1
Shs 16 1<Shs<216-1

B.5 Tiling syntax
This supclause specifies the syntax which applies to all tiled images.
B.5.1 High-level syntax

Figure B.6 specifies the order of the high level constituent parts for all tiled images.

Compressed image data

I T
sol Frame 1 or Hierarchical | Frame)2 or Hierarchical . e Frame (last) or Hierarchical EOI
Sequence 1 Sequence 2 Sequence (last)

T0824120-95{d06

Figure B.6 — Image tiling high level syntax

- SOI: Start of image marker — Marks the start of a compressed image.

- EOL End of image marker — Marks the end of a compressed image.

Figure B.6/specifies that a tiled image shall begin with an SOI marker, shall contain at least two frames (where epch
frame 1§ as specified in Figure B.2 of CCITT Rec. T.81 | ISO/IEC 10918-1) or at least two hierarchical sequences (wHere
each sequence is defined as all the bitstream between the SOI and the EOI in Figure B.13 of CCITT Rec. T.81 |
ISO/IEC 10918-1), or at least one frame and one hierarchical sequence, and end with an EOI marker.

The DTI marker segment shall appear once in the bitstream after SOI and before any of the DTT marker segments.

A DTT marker segment shall appear in each frame of the bitstream before the SOF marker of the frame, and in each
hierarchical sequence of the bitstream before the DHP marker segment of the hierarchical sequence.

B.5.2 Tiled image syntax

A tiled image is signalled by inclusion of a Define Tiled Image (DTI) marker segment as one of the table-specification
segments or miscellaneous marker segments preceding any of the SOF or DHP marker segments. An image which
includes only one tile or one hierarchical sequence, and hence is not tiled, shall not include a DTI marker segment.

ITU-T Rec. T.84 (1996 E) 23


https://standardsiso.com/api/?name=68a0005d598f610caeb98caae3c8fe24

ISO/IEC 10918-3 : 1997 (E)

Figure B.7 shows the Define Tiled Image (DTI) marker segment syntax.

[ I I I ! T T I I I
DTI Lti T Tivs Tlhs RGvs RGhs

T0825230-96/d07

Figure B.7 — Define tiled image marker segment syntax

The marker and parameters shown in Figure B.7 are defined below. The size and allowed values of each parameter are
given in Table B.8.

— DTI® Define tited immage marker — Marks e beginmng of e define tiled image parameters.,

- Lti: Define tiled image marker segment length — Specifies the sum total length of all'define tiled
image parameters shown in Figure B.7.

- TT: Tiling type — Specifies whether simple, pyramidal, or composite tiling is to beused.

— TIvs:  Tiled image vertical scale — For simple and pyramidal tiling, not used (set\to 1); for composite
tiling, the integer ratio of the reference grid height to the image grid height.

— TIhs: Tiled image horizontal scale —For simple and pyramidal tiling, not used (set to [1); for
composite tiling, the integer ratio of the reference grid width t0-the image grid width.

— RGyvs: Reference grid height — For simple and pyramidal tiling, the maximum vertical dimensiop of the
original image; for composite tiling, the reference grid height.

— RGhs: Reference grid width — For simple and pyramidal tiling, the maximum horizontal dimension of
the original image; for composite tiling, the reference grid width.

Table B.8 — Define tiled image parameter sizes and values

Parameter Size (bits) Values
Lti 16 15
TT 8 0 = simple,
1 = pyramidal,
2 = composite
Tlvs 16 1 for simple and pyramidal tiling
1 < TIvs < 2'6 — 1 for composite tiling
TIhs 16 1 for simple and pyramidal tiling
1 < TIhs < 216 — 1 for composite tiling
RGvs 32 1<RGvs<2%2 -1
RGhs 32 1 <RGhs <232 -1

B.§.37) Tile syntax

A tile is signalled by inclusion of a Define Tile (DTT) marker segment as the first of the table specification segments or
miscellaneous marker segments included in each frame or hierarchical sequence and preceding the SOF or DHP marker
segments of that frame or hierarchical sequence respectively. Occurrence of the DTT marker segment shall reset the
restart interval, arithmetic coding conditioning, and quantizer scale selection to their default values. These values may be
redefined by a subsequent DRI, DAC, or DQS marker segment respectively.

All table specification and miscellaneous marker segments required to decode the frame or hierarchical sequence shall
appear either once near the start of the compressed image data stream or immediately after each DTT marker segment. If
these table and miscellaneous marker segment appear only once, they shall precede the DTI marker segment of the tiled
image.

Figure B.8 shows the Define Tile (DTT) marker segment syntax.
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Ltf

I | I I I I | I I I I T
TFvs TFhs TFwvo TFho

T0825240-96/d08

Figure B.8 — Define tile marker segment syntax

The marker and parameters shown in Figure B.8 are defined below. The size and allowed values of each parameter are
given in Table B.9.

DTT:

TFvs:

TFhs:

TFvo:

TFho:

Define tile marker — Marks the beginning of the define tile parameters.

shown in Figure B.8.

Tile vertical scale — For simple tiling, not used (set to 1); for pyramidal tiling, the linteger

eters

ratio

between the maximum vertical dimension of the original image, and the maXimum veftical

dimension of the tiled image to which this tile belongs; for composite tiling, the integer rat
the reference grid height to the tile grid height.

o of

Tile horizontal scale — For simple tiling, not used (set to 1); for pyramidal tiling, the infeger
ratio between the maximum horizontal dimension of the original.image, and the maxigum

horizontal dimension of the tiled image to which this tile belongs; for composite tiling
integer ratio of the reference grid width to the tile grid width.

Tile vertical offset — For simple tiling, the maximum nuriiber, in lines, between the top bord

| the

er of

the tile component array and the top border of the same-¢omponent array of the tiled imagg; for
pyramidal tiling, the maximum distance, in lines,/between the top border of the tile compdnent
array and the top border of the same component arfay of the tiled image of the same resolition

level; for composite tiling, the distance, in reference grid units, between the top border o
reference grid and the top border of the up-scaled tile grid (see Figure E.6).

Tile horizontal offset — For simple tiling, the maximum number, in samples, between the
border of the tile components arrayvand the left border of the same component array of the
image; for pyramidal tiling; the.maximum distance, in samples, between the left border o
tile component array and the Jeft border of the same component array of the tiled image o
same resolution level; for Composite tiling, the distance, in reference grid units, between thg
border of the reference grid and the left border of the up-scaled tile grid (see Figure E.6).

Table B.9 — Define tile parameter sizes and values

Parpmeter

Size (bits) Values

Ltf

16 18

TFvs

32 1 <TFvs<232-1

TFhs

32 1 < TFhs<232-1

TFvo

32 0<TFvo<232-1

TFho

32 0<TFho<232 -1

[ the

left
tiled
[ the
f the
e left

B.6 Component registration syntax

This marker segment specifies component registration for images that use composite tiling. Component registration
specifies the spatial positioning of samples within components relative to the samples of other components. Component
registration is signalled by inclusion of a Define Component Registration (DCR) marker segment as one of the table-
specification segments or miscellaneous marker segments included in each frame or hierarchical sequence, and
preceding the SOF or DHP marker segments of that frame or hierarchical sequence respectively. One DCR marker
segment should be present for each component specified in the frame header or DHP marker segment. If no DCR marker
segment is present for a particular component, the default values for the offsets shall be assumed to be zero.

ITU-T Rec. T.84 (1996 E)
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Figure B.9 shows the Define Component Registration (DCR) marker segment syntax.

[
DCR Ler Ci }

CRvo CRho

1UDLOL0VU-J0/QUY

Figure B.9 — Define component registration marker segment syntax

The [marker and parameters shown in Figure B.9 are defined below. The size and allowed values of each paramg
giveh in Table B.10.

DCR: Define component registration marker — Marks the beginning of the " define com
registration parameters.

Ler: Define component registration marker segment length — Specifies ‘the sum total length
define component registration parameters shown in Figure B.9;

Ci: Component identifier — Indicates which component the registration applies to.

CRvo: Component registration vertical offset — Specifies the-vertical distance in one-half tile gri
between the top border of the tile grid and the top border of the component array.

ter are

ponent

of all

 units

CRho: Component registration horizontal offset — Specifies the horizontal distance in one-half tile grid

units between the left border of the tile grid:and the left border of the component array.

TABLE B.10 — Define component registration parameter sizes and values

Phrameter Size (bits) Values
Ler 16 4
Ci 8 0<Ci<255
CRvo 4 0<CRvo<8
CRho 4 0<CRho<8
B.7 Quantizer-scale selection syntax

Figure B.10_$pecifies the marker segment that defines the table for selecting the quantizer scale factors. The

seg

Quantizer Seale Selection (DQS) marker segment may appear as one of the table-specification or miscellaneous marker
r¥ents preceding a scan or a frame, but may not appear between the scans of a frame.

Define

DQS Lgs Te

T0825260-96/10

Figure B.10 — Define quantizer scale
selection marker segment syntax
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The marker and parameters shown in Figure B.10 are defined below. The size and allowed values of each parameter are
given in Table B.11.

— DQS:  Define quantizer scale selection marker — Marks the beginning of the define quantizer scale
selection parameters.

- Lgs: Define quantizer scale selection marker segment length — Specifies the sum total length of all
define quantizer scale selection parameters shown in Figure B.10.

- Te: Quantizer scale selector —Tc = 0 indicates the linear table specified in Table C.1; Tc = 1
indicates the non-linear table specified in Table C.1.

Table B.11 — Define quantizer scale selection parameter sizes and values

Parameter Size (bits) Values
Iigs 16 3
Te 8 Tc=0,1
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Annex C

Variable quantization
(This annex forms an integral part of this Recommendation | International Standard)

This annex specifies the method for supporting variable quantization within a picture by extending the syntax for DCT
based processes specified in CCITT Rec. T.81 | ISO/IEC 10918-1.

C.l1 Introduction

In general, it is desirable to change the quantization matrix values within an image component in order to provide rate
control or to adjust to the changing characteristics of an image (¢.g. edge, detail) for improved coding eﬁ‘jlcxen y. The
prodedure described here provides a means for changing the quantization matrix values by allowing for the resegling of

sucl values on a 8 x 8 block basis. The technical details of this procedure are explained below.

C.2 Description and parameter definition

The|table of symbols used for the coding and decoding of the DC coefficient differences are\extended by one $ymbol
refefred to as QS_CHANGE. As a result, the tables used by 8-bit processes are extended-to 13 symbols and thg tables
used by the 12-bit processes are extended to 16 symbols. The QS_CHANGE symbol is‘used to signal that the n¢xt five
bits [should be decoded to specify a new quantizer scale factor. These five bits define.a parameter called SCALE_|CODE
that|is used as an address into a look-up table. The entries of the look-up table specify the value of Q_SCALE, the
pardmeter used to scale all the AC values of the quantization matrix.

Tw¢ different look-up tables are allowed: a linear table, and a logarithmic/table. The entries of the two tables are[shown
in Tlable C.1. A marker segment called DQS (Define Quantizer Select) indicates which of the two tables should be used.
Thig marker segment can be located at the place indicated in Figure B:2 of CCITT Rec. T.81 | ISO/IEC 10918-1 where
the fable-specification segments or miscellaneous marker segmentssmay be present. Once the value of Q_SCALE has
been determined, it is used to quantize all the succeeding 8 x 8 blocks regardless of their component specificati¢n until
the jnext occurrence of the QS_CHANGE symbol. The QSXCHANGE symbol only affects components in the fcurrent
scan.

CJ3 QS_CHANGE signalling

The| following symbol is added to the DC table'to specify a quantizer scale change

QS_CHANGE = X’15°
Thd five bits following specify the value of the SCALE_CODE parameter.

C4 DCT coefficient quantization and dequantization

Thd value of Q SEALE is set to 16 at the start of each scan and restart interval until it is modified by a subgequent
occlirrence of QSCHANGE. Q_SCALE is derived from the SCALE_CODE parameter using Table C.1 and|is then
usefl to quantfize the AC coefficients according to the process defined in A.2 The linear look-up table of Tablg C.1 is
seldcted by previously coding a DQS marker segment with parameter Tc = 0. The non-linear look-up table of Tgble C.1
is splected by Tc = 1. A DQS marker segment shall appear before the SCALE_CODE parameter is coded in the data
streamyand shall not appear between the scans of a frame. Tl

For progressive encoding processes, the changes in Q_SCALE are only signalled in the first scan of each component.
These changes shall apply to all subsequent scans on the same block boundaries as signalled in the first scan.

CS Huffman decoding of SCALE_CODE or quantizer scale change

The procedure outlined in F.2.2.1 of CCITT Rec. T.81 | ISO/IEC 10918-1 for the Huffman decoding of DC coefficients
is modified to allow for the signalling of the quantizer scale change. First, the DECODE procedure outlined in
Figure F.16 of CCITT Rec. T.81 | ISO/IEC 10918-1 is invoked to decode the difference magnitude category. If the
decoded value is X’15°, then the presence of the QS_CHANGE is detected. Consequently, the five bits following the
decoded symbol are used to specify the value of SCALE_CODE. Finally, the value of SCALE_CODE is used as an
index into Table C.1 to specify the value of Q_SCALE.

28 ITU-T Rec. T.84 (1996 E)


https://standardsiso.com/api/?name=68a0005d598f610caeb98caae3c8fe24

ISO/IEC 10918-3 : 1997 (E)

Table C.1 — Relationship between SCALE_CODE values and Q_SCALE
(taken from Table 7-6 of ITU-T Rec. H.262 | ISO/IEC 13818-2 (MPEG2))

SCALE_CODE Q_SCALE
Linear Non-linear

0 (Forbidden)

1 2 1
2 4 2
3 6 3
4 8 4
5 10 5
6 12 6
7 14 7
8 16 8
9 18 10
10 20 12
11 22 14
12 24 16
13 26 18
14 28 20
15 30 22
16 32 24
17 34 28
18 36 32
19 38 36
20 40 40
21 42 44
22 44 48
23 46 52
24 48 56
25 50 64
26 52 72
27 54 80
28 56 88
29 58 96
30 60 104
31 62 112
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C.6 Arithmetic decoding of SCALE_CODE or quantizer scale change

For arithmetic coding, the decoding procedures described in F.2.4.1 of CCITT Rec. T.81 | ISO/IEC 10918-1 are
modified to allow for the signalling of the quantizer scale change. A coding decision shall be introduced at the
beginning of coding each block. The decision shall have its own context per component. A binary decision “1” indicates
a scale change and a binary decision “0” indicates no scale change. The decision is initialized to an LPS probability
of 0.5 (Qe = X’5A1D’ and MPS = ‘0’) (see Figure C.1).

The context for the scale change decision, SQ, shall be entry 49, and the context for the scale code, SC, shall be entry 50
in Table F.4 of CCITT Rec. T.81 | ISO/IEC 10918-1. When the decision is X 01’ for the scale change decision, five bits
shall be decoded consequently which specify the value of SCALE_CODE. Each bit of SCALE_CODE shall be decoded
with fixed probability of 0.5 (Qe = X’SA1D’ and MPS = 0). When the decision is negative, no bits shall be decoded. The

outcome of this decision shall in no way affect the statistics of subsequent decisions that are a part of the coding
pro edures as outlined in Fignrpc F4 and F6 — F9 of CCITT Rec.T.81 | ISOAEC 10918.1 F‘inally, the—value of

SCALE_CODE is used as an index into Table C.1 to specify the value of Q_SCALE.

4 ™
Decode SCALE_CODE

. J

D = DECODE(SQ)

Yes
D=0?
No
SCALE_CODE = X00'

M = X20
LI
|

M=SRLM 1
y
Yes
Done
No

D = DECODE(SC)

Yes

A

D=07?

"rNo

SCALE_CODE =
M logical or SCALE_CODE

I T0824130-95/d11

Figure C.1 — Decode SCALE_CODE procedure for arithmetic decoding processes
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Annex D

Selective refinement
(This annex forms an integral part of this Recommendation | International Standard)

This annex provides a functional specification of the selective refinement extension. The selective refinement extension
is an operation for further refining a (rectangular) region of one or more components of an image. The different types of
selective refinement are specified below.

D.1 Hierarchical selective refinement

Hierarchical selective refinement is used in the hierarchical mode of operation for refining a region of each componllent
of an ithage. The location of the region of each component to be selectively refined is specified immediately grior fo a
differenjtial frame within an image. The location is defined in terms of offsets into the component with the latgest sizg in
the respective dimension. The size of the region is specified in the differential frame header. The difference image dlata
reconstfucted from the differential frame is then added only to the specified region of each component. Multjple
selectivie refinement regions should not partially overlap and, for each hierarchical layer in turn, should be placed {nto
the comjpressed image data stream in raster order based on the offset parameters.

Hierarchical selective refinement is signalled by an SRF marker segment as one of the tables/miscellaneous matker
segments preceding a differential frame in an hierarchical sequence. Differential frames Having the same maxinfum
dimensjons as the (possibly upsampled) preceding layer shall not be preceded bylan SRF marker segment. Non-
differential frames shall never be preceded by an SRF marker segment.

D.1.1 | Modifications to the control procedure for decoding an image

The coqtrol procedure specified in Annex J of CCITT Rec. T.81 | ISO/IEC 10918-1 for decoding an image is modified
during |hierarchical selective refinement. The differential components are added, modulo 216, to the (poss{bly
upsamplled) reference components starting at the horizontal and vertieal offsets specified in the preceding SRF martker
segment. The horizontal and vertical offsets are specified with réSpect to the largest component of the frame in each
dimensjon. The X and Y parameters along with the sampling factors of the differential frame following the SRF magker
segmenf, give the number of lines and the number of samples per line of each component to be added to the upsamgled
referen¢e components.

For a cgmponent with identifier C; and sampling factors H; and V;, the distance, in lines, between the top border of|the
refined pegion of the component and the top bordet'of the component array that was (possibly) upsampled from previpus

stages 1§ given by:
Vinax ‘I
Ovf*—<
I— v

where [| 1is the ceiling furietion. Oyris the value of the parameter in the preceding SRF marker segment and V,y is|the
maximym of all vertica) sampling factors in the DHP marker segment.

The disfance, in samiples, between the left border of the refined region of the component and the left border of [the
component array-that was (possibly upsampled) from previous stages is given by:

where Oy is the value of the parameter in the preceding SRF marker segment and Hy,, is the maximum of all horizontal
sampling factors in the DHP marker segment.
D.2 Progressive selective refinement

The second type of selective refinement, referred to as progressive selective refinement, is used in the DCT-based
progressive mode of operation. Progressive selective refinement may be applied to the DCT-based processes which use
spectral selection, successive approximation, or both procedures in combination.
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When progressive selective refinement is applied to a scan which uses the spectral selection procedure, more non-zero
DCT coefficients are added to a (rectangular) region of one or more components of an image. When it is applied to a
scan which uses the successive approximation procedure, more bits are added to the DCT coefficients in a region of one
or more components. Progressive selective refinement may also be applied to scans which use both procedures. In all
cases, the location and size of the region of one or more components to be selectively refined is specified immediately
prior to the scan which is used for selective refinement and shall be limited to MCU boundaries. The location is defined
in terms of offsets into the component with the largest size in the respective dimension.

Progressive selective refinement is signalled by a Selectively Refined Scan (SRS) marker segment as one of the
tables/miscellaneous marker segments preceding a scan in a progressive sequence. Scans having components of the same
size as that signalled in the frame header shall not be preceded by an SRS marker segment.

D.2.1  Modifications to the control procedure for decoding an image

The control procedure specified in Annexes G and J of CCITT Rec. T.81 | ISO/IEC 10918-1 for decoding afi inage is
moglified during progressive selective refinement. The decoded DCT coefficients or, for successive appreximatjon, the
next bit of the decoded DCT coefficients are stored starting at the horizontal and vertical offsets specified in the
pregeding SRS marker segment. The horizontal and vertical offsets are specified with respect to the component yvith the
largest size in the respective dimension. The maximum number of lines and maximum number of'samples per [line are
given in the preceding SRS marker segment.

For a component with identifier C; and sampling factors H;j and Vj, the distance, in lines,-between the top border of the
refined region of the component and the top border of the component array is given by:

Vv
[ oo

where [ Tis the ceiling function. Oy is the value of the parameter in the preceding SRS marker segment and Viby is the
makimum of all vertical sampling factors in the frame header.

The distance, in samples, between the left border of the refined region of the component and the left bordet of the
component array is given by:
Hmax -|
*
|_Ohs H;

where Oy is the value of the parameter in the preceding SRS marker segment and Hy,x is the maximum of all hdrizontal
sampling factors in the frame headér:

The¢ vertical size, in lines, of the refined region of the component is given by:
» Ymax
SVS Vl

where S, 3§ the value of the parameter in the preceding SRS marker segment. The horizontal size, in sampleg, of the
refinedcegion of the component is given by:
ey
1

where Sp is the value of the parameter in the preceding SRS marker segment.

D.3 Component selective refinement

The third type of selective refinement, referred to as component selective refinement, may be used in all modes of
operation for specifying a (rectangular) region of an image which contains colour components which do not exist in
other regions of the image.
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Component selective refinement is signalled by a Selectively Refined Scan (SRS) mark 5
tables/miscellaneous marker segments preceding a scan. Scans having components of the same size as that 51gnalled in
the frame header shall not be preceded by an SRS marker segment. The location is defined in terms of offsets into the

component with the largest size in the respective dimension.
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component selectlve reﬁnement The decoded samples of the components coded in the scan are stored starting at the
horizontal and vertical offsets specified in the preceding SRS marker segment. The horizontal and vertical offsets are
specified with respect to the component with the largest size in the respective dimension. The maximum number of lines
and maximum number of samples per line are given in the preceding SRS marker segment.

The

—

cation and size of the refined region is determined in the same manner asin D 2 1
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Annex E

Tiling

(This annex forms an integral part of this Recommendation | International Standard)

This annex defines the technical features and uses of the tiling extension.
E.1 Introduction
Tiling-is-used sn-an-hmage-istoo-large to beecasily processed - Tiling
divides a large image into a set of small sub-images in order to:
—  display a single tile on a given size screen;
—  provide random access to image regions of interest;
— allow application specific methods to provide access control to parts or resolution-levels of an imagg.
Tilinjg is completed before compression and the tile reconstruction of the image is compléted after decompressiof. This
techhique allows for the reconstruction of the image with no border effects between tiles.
Techniques that are described in this annex, in order of increasing complexity, include simple tiling, pyramidal tiling and
composite tiling.
E.2 Simple tiling
Simple tiling is used only to divide a large image into multiple sub-image tiles (see Figure E.1). These non-overldpping,
contjguous sub-images have the same maximum dimensions, with the possible exception of tiles that fall on the bottom
and right of the source image. All tiles are restricted to having the same component IDs, the same sampling factofs, and
mus} be encoded with the same coding process. Other parameters (i.e. quantization table and Huffman tables) pay be
chanjged for each tile. The tiles are placed into the image compression data stream in raster order. As an example, the
tiles[shown in Figure E.1 are placed into the image-compression data stream as shown in Figure E.2. Tables E.1 and E.2
show the values of variable parameters for simple tiling, in the DTI and DTT marker segments respectively.
L 1280 =
Y Y
Tile 0 Tile 1 Tile 2
8
N
Tile 3 Tile 4 Tile 5
Tile 6 Tile7 Tile 8
A 4
T0824140-95/d12
Figure E.1 — Simple tiling example of a 1280 x 1280 image
transformed into 9 tiles (mostly 512 x 512)
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DTI Tile 0 Tile 1 Tile 2 Tile 8

T0824150-95/d13

Compressed tile

oTT data stream

Figure E.2 — The ordering of the tiles in the compressed image data file for the example in Figure E.1

Table E.1 - Values of the variable parameters in the DTI marker segment for simple tiling

Define tiled image
TT 0 (Simple tiling)
TIvs 1
Tlhs 1
RGvs The maximum vertical dimension of the original image
RGhs The maximum horizontal dimension of the original image

Table E.2 — Values of the variable parameters:in the DTT marker segment for simple tiling

Define tile
TFvs 1
TFhs 1
TFvo The maximumdistance, in lines, between the top border of the tile component array and the top bordeg of

the same comiponent array of the tiled image (see Figure E.3)

TFho The maximum distance, in samples, between the left border of the tile component array and the left borfler
of the.Same component array of the tiled image (see Figure E.3)

E.3 Pyramidal tiling

Pyramidal Tiling iS used 10 store mulliple resolutions ol an image as well as to divide a given resolution level into
multiple sub-image tiles (see Figure E.4). Tiles in one resolution level may overlap tiles in other resolution levels but do
not overlap tiles in the same resolution level. Within a given resolution level all tiles adhere to the simple tiling
specifications (see E.2). All tiles of an image version with smaller maximum dimensions (lower resolution level) are
placed into the compressed image data stream before the tiles of an image version with larger maximum dimensions.
Within a given resolution level the tiles are placed in raster order, left-to-right and top-to-bottom (in numerical order for
the example in Figure E.4). Tables E.3 and E.4 show the values of variable parameters for pyramidal tiling, in the DTI
and DTT marker segments respectively.

The ratio between the maximum dimensions of the different image versions and the maximum dimensions of the original
image must be integers. It must also be consistent within a given resolution level. The maximum dimensions of the tiled
image at the highest resolution level must be equal to the maximum dimensions of the original image.
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RGhs
Iﬁ =J
i I
A
TFvo
TFho
RGvs
Tile
Yy

T0824160-95/d14

Figure E.3 — A geometric representation of the horizontal and vertical offsets'for a given tile

Lowest resolution level R 1

2 3

4 5

6 7 8 9

10 11 12 13

Highest resolution level

14 15 16 17
18 19 20 21

T0824170-95/d15

Figure E.4 — An example of multiple resolution, overlapping tiles used in pyramidal tiling

Table E.3 — Values of the variable parameters in the DTI marker segment for pyramidal tiling

Define tiled image
TT 1 (pyramidal tiling)
Tlvs 1
TThs 1
RGvs The maximum vertical dimension of the original image
RGhs The maximum horizontal dimension of the original image
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Table E.4 — Values of the variable parameters in the DTT marker segment for pyramidal tiling

Define tile

TFvs The integer ratio between the maximum vertical dimension of the original image, and the maximum
vertical dimension of the tiled image to which this tile belongs

TFhs The integer ratio between the maximum horizontal dimension of the original image, and the maximum
horizontal dimension of the tiled image to which this tile belongs

TFvo The maximum distance, in lines, between the top border of the tile component array and the top border of
the same component array of the original image

TFho The maximum distance, in samples, between the left border of the tile component array and the left border
ofthe s of the original image

E4 Composite tiling

Compogite tiling allows multiple resolutions on a single display image plane. A higher resolution reference grid is ysed
so that|multiple resolution image tiles can be combined without resampling of a tile. The ‘only restriction in tile brid
width, height, ratios and offsets is that the up-sampled tile grid will fall completely within'th€ reference grid. Tables|E.5
and E.§ show the values of variable parameters for composite tiling, in the DTI and DTT marker segments respectively.

Table E.5 — Values of the variable parameters in the DTI marker segment for composite tiling

Define tiled image

TT 2 (composite tiling)
TIvs The integer ratio of the reference grid height to-the image grid height
TIhs The integer ratio of the reference grid width'to the image grid width
RGvs Reference grid height
RGhs Reference grid width

Table E.6 — Values of the variable parameters in the DTT marker segment for composite tiling

Define tile
TFvs The integer ratio of the reference grid height to the tile grid height
TFhs The integer ratio of the reference grid width to the tile grid width
TFvo The distance, in reference grid units, between the top border of the reference grid and the top border of the
up-scaled tile grid (Figure E.6)
TFho The distance, in reference grid units, between the left border of the reference grid and the left border of the
up-scaled tile grid (Figure E.6)

The first version number marker segment in the compressed data stream shall describe the capability needed to decode
the first tile. If succeeding tiles require different capabilities, then additional version number marker segments shall be
encoded immediately following the DTT marker segments of those tiles requiring different capabilities.

After decoding, each tile component is placed on the tile grid using the parameters of the preceding DCR marker
segment. The tile grid is then up-sampled and placed over the reference grid according to the DTT marker segment
parameters, replacing, in each reference grid element, any previously decoded data.
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For the example in Figure E.5, multiple images with different resolution and size are compressed and stored as tiles, i.e.
one 1024 x 1024 image at 200 pels/25.4 mm (abbreviated to PPI), one 1024 x 1024 image at 600 PPI and one 512 x 500
image at 100 PPI. Composite tiling would allow for the displaying of all the tiles on one display plane, without
resampling. The TFvs and TFhs would be 3 for tile 1, 6 for tile 2 and 1 for tile 3. Figure E.5 shows a possibie collage of
these different resolution images, with TIvs and TIhs with the value 1. In this example tile 3 would be placed last in the
compressed data stream.
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1024 x 1024 @ 600 PPI T0825270-96/d16

Figure E.5 — An example of multiple resolution tiles collaged into a single
display image by the use of composite tiling

s RGhs »|

Down-scale using
Tlvs, Tihs
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Up-scale using
TFvs, TFhs

A

1

Reference grid

] e Composite tiled image
Tile

T0825280-96/d17

Figure E.4 — An example of the geometric relationship between the tile, the reference
grid and the composite tiled image
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Annex F

Still Picture Interchange File Format (SPIFF)?

(This annex forms an integral part of this Recommendation | International Standard)

This annex specifies a file format that can be used for the interchange of image files, containing compressed image data,
between application environments. This Still Picture Interchange File Format (SPIFF) is intended to be a generic format

that is simple in nature and does not include many of the features found in application specific file formats.

SPIFF files may contain image data for bi-level or continuous-tone (grayscale or colour) images. Several different
standard compression algorithms are supported: MH, MR, MMR, JBIG. and JPEG (See Error! Reference source not
found.) In addition to the image data, SPIFF includes information necessary to render it on common output déviges,

within the constraints imposed by that device.

NOTE - The Still Picture Interchange File Format is designed to incorporate functionality found in some (ad hoc) in
file fornjats (such as JFIF) that encapsulate compressed image data streams. It is intended that transcoding between any of these
formats gnd SPIFF should be simple.

F.1 General aspects of the SPIFF specification

Throughout this Recommendation | International Standard a “file” is assumed to be a representation of an array of by

of arbitrary length. Commonly the data contained in this “file” is transmitted over a-telecommunication networll or

stored in a computer system’s hard disk storage, but the actual storage location is irrelevant to this Recommendati
Internatjonal Standard. It is the purpose of this Recommendation | International ‘Standard to impose a higher l¢
structurp on the bytes in this array and to specify the interpretation of the valugs ‘in those higher level structures.
constituent parts of the file format shall be represented by byte-aligned data.

F.1.1 Constituent parts

age
file

tes

n |
vel
A1l

This subclause gives a general description of each of the constituent parts of the data contained in the file forpat

(see Figure F.1).

F.1.1.1| File header

The filelheader is the first data that appears in the file and-serves to identify the file’s contents as SPIFF data. The healder

also corjtains information about the image such as thesapplication profile, number of components, and image dimensid

NOTE - The definition of the header is su¢h that SPIFF files are backward compatible, i.e. if a SPIFF file is supplie
most of fthe currently known commercial and ppblic- domain implementations of decoders that read compressed image data
specified in CCITT Rec. T.81 | ISO/IEC 10918-I.and this Recommendation | International Standard, they are likely to be ablg
successfiilly decode the interchange format data stream (without using any of the other information in the SPIFF file).

F.1.1.2 | Directory

The dirgctory is a sequence of diréctory entries. The directory contains, or contains references to, information necess
to accurately render decoded.ithage data, or contains, or contains references to, ancillary information accompanying
image dhpta.

F.1.1.3 | Direct and.indirect data

Directoqy entries'may contain “direct” data, or may refer to “indirect” data. Direct data is typically used if the amount
data is ymall apd'fits within the directory entry (less than 65 528 bytes). If the data for a particular directory entry is
large to [fit-as\direct data, the entry shall contain a reference to the indirect data. This reference shall be in the format d

ns.
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data. The first byte of the file is denoted by an offset of zero.

F.1.1.4 Image data

ct

Every SPIFF file shall contain image data and optionally may contain ancillary data associated with the image. The

image may be represented by compressed or uncompressed image data. This data, in combination with some of
information contained in the directory, is what is necessary to accurately render the image on any given output device.

the

2) Users of this Recommendation | International Standard may freely reproduce the SPIFF in this annex so that it can be used for its

intended purpose.
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Ancillary data in the file may include one or more “thumbnail” image representations, each of which may optionally be
represented by a compressed image data stream and, consequently, more than one of these data streams may be present
in any given SPIFF file.

F.1.2 Application profile identifier

The SPIFF file header may contain a profile identifier which specifies the application profile required to interpret the
contents of the SPIFF file. The profile ID makes it unnecessary for an application-specific implementation to support the
full range of parameter values defined in this annex. The profile identifier is placed in the file header so that decoders
can determine the content of the file before reading the complete directory.

F.1.2.1 Continuous-tone base profile

Thig profile specifies that the image is represented by a compressed data stream encoded by a subset of thé| baseline
progess of CCITT Rec. T.81 | ISO/IEC 10918-1 (JPEG), and is defined by the following:

—  The compression type (“C” parameter of the file header) shall be 5 (JPEG). The compressed data|stream
shall be encoded with the baseline process and shall contain a single scan, i.é)~if more than one
component is present, the components shall be interleaved.

—  The colour space (“S” parameter of the file header) shall be 3 or 8.
—  The image orientation directory entry is not present.

—  The use of indirect data is not allowed.

F.12.2 Continuous-tone progressive profile

Thig profile provides for low-speed communication applications, especially on low speed networks (PSTN, Mopile) in
conpection with conversational multimedia type of services, such.as a simple Still Image Transmission Mode of
Vidgophones. It extends the continuous-tone base profile by “also supporting the following coding processgs (see
Tabje B.4):

— 8 bits, Huffman, spectral selection (capability indicator value, CAP( = 6);

— 8 bits, Huffman, full progression (capability indicator value, CAP( = 8),
in afldition to the baseline sequential process (capability indicator value, CAP( = 0).

F.12.3 Bi-level facsimile profile

Thi$ profile is used for Group/3 jand Group 4 bi-level facsimile images compressed according to Rec. T.4 (Modified
Hufffman — MH and Modified READ — MR), Rec. T.6 (Modified Modified READ — MMR), or Rec. T.85 (which refers
to ITU-T Rec. T.82 | ISOAEE"11544 (JBIG)), and is defined by the following:

—  the compression type (“C” parameter of the file header) shall be 1, 2, 3 or 4;
— thereolour space (“S” parameter of the file header) shall be 0;
—<the bits per sample (“BPS” parameter of the file header) shall be 1;

—  the use of indirect data is not allowed.

F.1.2.4 Continuous-tone facsimile profile

This profile applies to the representation of continuous-tone (multi-level) colour and gray-scale images for Group 3 and
Group 4 facsimile as specified in Recommendations T.4, T.30, and T.503, and is defined by the following:

the compression type (“C” parameter of the file header) shall be 5;

the colour space (“S” parameter of the file header) shall be 14;

the bits per sample (“BPS” parameter of the file header) shall be 8 or 12;

the use of indirect data is not allowed.
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F.1.3 Syntax description

For the purposes of this Recommendation | International Standard, the syntax specification consists of:

the required ordering of constituent parts;
— identification of required, optional or conditional constituent parts;

— name and definition of each possible parameter and the allowed values of each parameter;

—  any restrictions on the above which are specific to the contents of the contained Interchange format data

stream(s).

F.1.3.1 Parameter conventions

Parameter type is identified by one of the symbols “I.”, “B.”, “F.”, or “S.” (identifying respectively: unsigned integer,
byte, fixed point, and siring). For type infeger, the size 1s indicated by following the symbol “I.” by a number indidating

the n

byte
filler
indic

Parameters whose type is indicated by the symbol “F.” are 4-byte parameters in “fixed point’,notation. The 16

significant bits are essentially the same as a parameter of type 1.16 and indicate the integer part.of this number. The 16

least

by 65536, represents the fractional part of the fixed point number. Fixed-length string<parameters, indicated by
symbdl “S.”, are to be interpreted as characters from ISO/IEC 8859-1. The number of bytes in the string is indicatg
the number following the “S.”. Variable-length string parameters are described by ¥:2.3.2.1.

F.2

Figurg

ber of bits in the parameter. This number shall be 8, 16 or 32, indicating single byte, double byte, or quad

signed integers. Multiple byte integers are stored with the most significant byte first. Type “B.” is used onl

pe fields (to guarantee alignment) and reserved fields. A number immediately following the-symbol
ates the number of consecutive bytes occupied by the parameter.

jignificant bits are essentially the same as an 1.16 parameter and contain an unsigned integer that, when diy

High-level syntax

SPIFF file

Header Directory Image data Indirect data

.

.

\\\ T0825290-96/d18
Consistsof directory entries .

Figure F.1 — High-level syntax for the still picture interchange file format

ruple
y for
CCB‘,9

most

ided
the
d by

F.1 specifies the order of high level constituent parts of the intérchange file format. A more specific example
using the image coding specified in CCITT Rec. T.81 | ISO/IEC 10918-1 is given in H.4.

The bllock labeled “indirect data” is optional and, if present, consists of one or more individual indirect data ftems

corresponding to directoery.entries in the directory.

F.2.1 File header'syntax

Figur¢ F.2 specifies the syntax of the SPIFF file header, which shall be present at the start, i.e. offset zero, of ¢
SPIFH file{ This header contains some parameters that make it possible to quickly recognize a file to be a SPIFF fil
inspeqd

very
e (by

ting)the first few bytes of the header), as well as parameters that give basic information about the image. Finally,
the heaﬂ_ﬁ—t_m_t_ﬂx_—rnm_m—rmt_t_T_FW—FAer contains a parameter that indicates the version of the otdes OTTnat specitication that tis fife contorms

to.

File header

MN HLEN IDENT VERS| P [NC| HEIGHT WIDTH S C|R VRES HRES

T0824300-95/d19

BPS

Figure F.2 — SPIFF file header syntax
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The parameters shown in Figure F.2 are defined below. The size and allowed values are defined in Table F.1.

MN: Magic Number — This is a number that is unique enough to distinguish the type of this file
from that of many other files by just looking at these four bytes. The value of this parameter is fixed, see
Table F.1.

HLEN:  Header Length — This parameter is the length of the file header in bytes, minus 4 (that is, MN
is not included in HLEN).

IDENT: An additional identifier that contributes to the uniqueness of the header — The value of this
parameter is fixed and chosen to correspond to the sequence of characters “SPIFF” when interpreted
using ISO/IEC 8859-1, see Table F.1.

VERS: This parameter identifies the version number of this SPIFF specification that the file complies

ith—The-parameteris-defined-asa-two-byteinteger—with-the-most-signifreant-byte—containing major
version number (currently defined as 1) and the least significant byte containing a minor revisien\nhmber
(currently defined as 0).

A major version number increment (if there ever is one) represents an incompatible changg&)in SPIFF files.
Decoders should give up if they encounter an unrecognized major version number. Minor version nhimber
increments represent backwards compatible changes. Decoders should continue @, process SPIFF files
even if the minor version number is unrecognized.

P: Profile ID — This parameter identifies the application profile which must be supported tb read
the SPIFF file. The allowed values are: 0 = no profile specified; .1\="continuous tone base profile;
2 = continuous tone progressive profile; 3 = bi-level facsimile profile;-and 4 = continuous-tone fadsimile
profile.

NC: Number of components — This parameter specifies the number of colour components |in the
image.

HEIGHT: Image height — The value of this parameter indicates the number of lines in the Highest
component of the image.

WIDTH: Image width — The value of this*parameter indicates the number of samples per line [in the
widest component of the image.

S: Colour space — This paranieter specifies the colour space in which the sample values Hefine
coordinates. The order in which ¢omponents are specified in the compressed image data strean] shall
correspond to the order established by the name of colour space. See the following subclause| for a
specification of the values of'this parameter.

BPS: Bits per sample — This parameter specifies the number of bits per ‘sample for the comp¢nents
of the image. The allowed values are shown in Table F.1.

C: Compression type — Specifies the compression algorithm used to compress the image dala:

0-= Uncompressed — Picture data is stored in component interleaved format, encoded 4t BPS
per sample. When BPS is not 8, sample values shall be packed into bytes so that no bjts are
unused between samples. However, each scan line shall begin on a byte boundary, and
padding bits having value 0 (zero) shall be inserted after the last sample of a scan ljne as
necessary to fill out the last byte of the scan line. Sample values appear in compnent-
interleaved order. When multiple sample values are packed into a byte, the first sampl¢ shall
appear in the most significant bits of the byte. When a sample is larger than a byte, it most
significant bits shall appear in earlier bytes

42

1 = Recommendation T.4, the basic algorithm commonly known as MH (Modified Huffman).
This value is only permitted for bi-level images.

2 = Recommendation T.4, commonly known as MR (Modified READ). This value is only
permitted for bi-level images.

3 = Recommendation T.6, commonly known as MMR (Modified Modified READ). This
value is only permitted for bi-level images.

4 = ITU-T Rec. T.82 | ISO/IEC 11544, commonly known as JBIG. This value is only
permitted for bi-level images.
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5 = CCITT Rec. T.81 | ISO/IEC 10918-1 or ITU-T Rec. T.84 | ISO/IEC 10918-3, commonly
known as JPEG. The compressed image data stream shall conform to the syntax of
interchange format for compressed image data as specified in the aforementioned standards.

This value is only permitted for continuous-tone (grayscale or colour) images.

- R Resolution units — Specifies the units in which the vertical and horizontal resolutions

are

expressed. Both resolutions shall be specified using the same units. A value of 1 specifies units of
dots/samples per inch, a value of 2 indicates dots/samples per centimetre. A value of 0 specifies that an
aspect ratio is to be defined and the values for horizontal and vertical resolutions are to be interpreted as
.32 unsigned quantities rather than fixed point number. In this case, the two numbers define the aspect

ratio of the samples, i.e. the width of a sample, divided by the height of a sample.

- VRES: Vertical resolution — Specifies vertical resolution as a fixed point number in the units

the

the

indicated by the R parameter, unless R is set to the value 0, in which case this parameter describes
numerator of a fraction that is the aspect ratio of the samples. A value for VRES of 0 is not permitted.

— HRES:  Horizontal resolution — Specifies horizontal resolution as a fixed point number in the units
indicated by the R parameter, unless R is set to the value 0, in which case this parametet describeg
denominator of a fraction that is the aspect ratio of the samples. A value for HRES of-() is not permitted.

NOTE - If vertical or horizontal resolutions are not known, R should be set to 0, and VRES and HRES
both set to 1 to indicate that pixels in the image should be assumed to be square.
Table F.1 — SPIFF file header parameter sizes and values
Parameter Type, size Values
MN 132 X’FFD8FFE®’

HLEN I.16 32

IDENT S.6 X’535049464600°

VERS I.16 X’0100”

P 1.8 0 4
NC 1.8 1 - 255
HEIGHT 1.32 1 - 4,294,967, 295
WIDTH 1.32 1 - 4,294,967, 295
S 1.8 0-15
BPS 1.8 1,2,4,8,12,16
C 1.8 0-5
R 1.8 0-2
VRES F/1.32 1 - 4,294,967, 295
HRES F/132 1 - 4,294,967, 295

F.2.1.1 Allowed values for the S (colour space) parameter

This parameter identifies some well known and often used colour spaces that are perhaps not always very well defined.
The values given below shall give such a definition. If an encoder does not produce/compress data in exactly one of

these colour spaces, a value of 2 shall be used and applications are advised to use application specific directory entrie
give further specifications.

ITU-T Rec. T.84 (1996 E)
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Bi-level — This value shall be used to indicate bi-level images. Each image sample is one bit:
0 = white and 1 = black.

YC,C,(1) — This is a format often used for data that originated from a video signal. The colour space
is based on Recommendation ITU-R BT.709. The valid ranges of the YC,C,; components in this
space is limited to less than the full range that could be represented given an 8-bit representation.
Recommendation ITU-R BT.601-1 specifies these ranges as well as defines a 3 X 3 matrix transform
that can be used to convert these samples into RGB.

This value indicates that the colour space interpretation of the coded sample components is none of
the interpretations specified in this subclause.

YCbC,(Z) - ThlS is the most commonly used format for i 1mage data that was ongmally captured
: b m e-is-based-o d -604-1. The
valld ranges of the YCbC components in thlS space is [O 255] forY, and [—128 127] for Cyp fand C,
(stored with an offset of 128 to convert the range to 0-255). These ranges are different’frpm the
ones defined in Recommendation ITU-R BT.601-1. Recommendation ITU-R BT.601>1 spegifies a
3 X 3 matrix transform that can be used to convert these samples into RGB.

YC,C,(3) — This is a format often used for data that originated from a video §ignal. The colouf space
is based on Recommendation ITU-R BT.601-1. The valid ranges of the)YC,C; components|in this
space is limited to less than the full range that could be represented(given an 8-bit representation.
Recommendation ITU-R BT.601-1 specifies these ranges as well as‘defines a 3 X 3 matrix trapsform
that can be used to convert these samples into RGB.

Reserved.
Reserved.
Reserved.

Grayscale — This is a single component sample’ with interpretation as grayscale value (luminance
only). This value should be used for imageshaving number of bits per sample greater than of equal
to two. A value of 0 indicates minimum" intensity, and a value of 2BPS —1 indicates makimum
intensity.

PhotoYCC — This is the colour en¢oding method used in the Photo CD™ system. The colour space is
based on Recommendation ¥TU-R BT.709 reference primaries. Recommendation ITU-R BT.709
linear RGB image signalshare transformed to non-linear R'G'B' signals. Values for RGB thay be
either positive or negative. For positive values, the non-linear transformation corresponds|to the
opto-electronic transfer’ characteristics defined in Recommendation ITU-R BT.709. Equati¢ns for
transforming R'G'B! values to YCC correspond to Recommendation ITU-R BT.601-1. Details|of this
encoding method*can be found in Kodak Photo CD Products, 4 Planning Guide for Devdlopers,
Eastman Kodak Company, Part No. DCI1200R and also in Kodak Photo CD Infonmation
Bulletin PCD045.

RGB-The encoded data consists of samples of (uncalibrated) R, G and B data, directly suitgble for
display on typical RGB devices. For each component, a value of 0 indicates minimum intensity, and
a value of 2BPS — 1 indicates maximum intensity.

CMY - The encoded data consists of samples of Cyan, Magenta and Yellow samples, directly
suitable for printing on typical CMY devices. A value of 0 shall indicate 0% ink coverage, whereas a
value of 2BPS —1 shall indicate 100% ink coverage for given component sample.

S=0
S=1
S=2
S=3
S=4
S=5
S=6
S=7
S=8
S=9
S=10
S=1
S=12
S=13
S=14

CMYK — As CMY above, except there is also a black (K) ink component. Ink coverage is defined as
above.

YCCK - This is the result of transforming original CMYK type data by computing R = (2BPS — 1) —
C,G=(2BPS —1)-M, and B = (2BPS - 1) - Y, applying the RGB to YCC transform specified for S
=3, and then recombining the result with the unmodified K-sample value.

NOTE 1 - This transform is intended to be the same as that specified in Adobe PostScript.

CIELab — The CIE 1976 (L* a* b*) colour space. A colour space defined by the CIE (Commission
Internationale de 1’Eclairage), having approximately equal visually perceptible difference between
equally spaced points throughout the space. The three components are L*, or Lightness, and a*
and b* in chrominance. Default version as defined in Recommendation T.42.
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S=15 Bi-level — This value shall be used to indicate bi-level images. Each image sample is one bit:
1 = white and 0 = black.

NOTE 2 - The value encoded in the S parameter does not imply that when the original samples were captured they were

represented in the same colour space. Quite often encoders will decide, in order to achieve greater compression

performance, to apply some colour space transformation to the samples before encoding. A good example is original data
in the RGB colour space which is almost always transformed into the YC,C(2) colour space before encoding.

Directory syntax

Figure F.3 specifies the syntax of the directory format. The EOD entry is mandatory even if no other directory entries are

present.

The p

hrameters shown in Figure F.3 are defined below. The size and'allowed values are defined in Table F.2.

Directory

Entry 1 Entry2 | = e . Last Entry EOD Entry

EMN ELEN ETAG EDATA

T0824210-95/20

Figure F.3 — Directory syntax

- EMN: Entry Magic Number — This two-byte code signals the start of a directory entry. The value of
this parameter is fixed, see Table F.2.

- ELEN: Entry Length — This parameter is the length of the directory entry in bytes, minus 2 (that is,
EMN is not included in ELEN).

— ETAG: Uniquely defines-each set of logically related pieces of information about the image, or
ancillary information, that is_stored either within the entry (in the EDATA field), or is found in the
indirect data part of the file..-The value of this parameter is decomposed into several groups of bits. The 8
most significant bits-are' reserved and must be zero. Of the following 24 bits that make up thg tag
identification, the 3 most significant bits are used to subdivide the available range of values for tags
identification into 5" separate ranges, each of which is assigned to a particular standards body dr are
assigned forcapplication use, see F.2.2.2. The rest of the bits in the tag are defined by the respgctive
standards (body or application. This Recommendation | International Standard, and possible future
extensions, shall only define ETAG values that use the value 0 (zero) for these 3 bits.

— EDATA: Contains data specific for this ETAG. This data has a format specific for the corresponding
ETAG value (for specifics see the definitions of the possible ETAG values). In some cases the EDATA
field will contain nothing but an offset to the “real” data stored in one of the indirect data blocks.

Table F.2 — Directory parameter sizes and values

Parameter Type, size Values
EMN I.16 X'FFE®’
ELEN 1.16 8 - 65534
ETAG 132 0 - 16,777,215
EDATA Varies defined by ETAG
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The minimum entry size is 8 bytes, for an entry with no associated data. It is required that each directory entry occupies
a multiple of 4 bytes. Entries that at first do not meet this requirement should be made to adhere to this rule by adding 1,
2 or 3 filler bytes to the EDATA parameter. Alignment restrictions for individual pieces of indirect data may cause one
or more “filler” bytes to exist in between two such indirect items where none of these bytes is described by, or belongs

to, any particular directory entry. All bits in such bytes shall be set to zero.

Applications that decode the still picture interchange file format shall deal with all possible ETAG values. Any directory
entry that is encountered with an unknown (by the decoder) ETAG value shall be ignored and skipped using the ELEN
parameter value.

The term “Tag value” is used hereafter to refer to the value of the ETAG parameter.

F.2.2.1 Directory entry length speci

The ELEN parameter allows applications that do not recognize certain tags to skip directory entries and continug with a
subgequent entry. A value of ‘n’ for the ELEN parameter indicates a directory entry with n + 2 bytes. Cohsefuently
dirgctory entries can vary in size from 8 to 65536 (0-65528 bytes of EDATA) bytes.

Therefore directory entries are allowed to contain up to 65528 bytes of “direct” data. If more spage’is needed|for the

pargmeters of a particular directory entry, this must be done through the use of “indirect” data, i.e!'the direct datal part of
the pntry should contain at least one 1.32 type parameter containing the offset in the file to the inditect data. This |ndirect

datg can then be defined to have any appropriate format, as there are essentially no size restrictions for indirect daa.

F.2{2.2 Directory standards body specification

The 3 bits following the 8 most significant bits (bits 23:21) in the ETAG value-are used to define the “originating
starjdards body”. The values are assigned as follows:

0 -3 ISO/MEC and common text generic standards — All entries defined in this Recommendation |
International Standard shall use this originator indicdtion.

4 ISO application standards — Entries with tag values having the originator bits set to this vqlue are
defined in ISO application standards.

5 ITU-T — Entries with tag values having the originator bits set to this value are defined in|ITU-T
Recommendations.

6 National standards bodies — Entries’with tag values having the originator bits set to this vdlue are

defined by the various national standards bodies. There shall be 10 bits immediately following these
three bits that shall indicatexwhat country is responsible according to the numeric version| of the
country codes as specifiedin-ISO 3166:1993.

7 Other — This part of thetotal code space for the directory entry tag value is available for application
specific use (see F.2.3.1).

F.22.3 End of directory

A special directory entry, the"EOD entry, is used to signal the end of the directory. This entry is mandatory, evdn if no
othg¢r directory entries are-present. No additional directory entries may follow the EOD entry. The tag is fdllowed
imnjediately by compressed image data. Table F.3 describes the size of and allowed values for the parameters|of this
entryy.

- EMN: Entry Magic Number — This two-byte code signals the start of a directory entry.

—<>EODLEN: EOD Entry Length — This parameter is the exact length of the EOD entry in bytes. N¢te that
the EOD entry length is defined differently from the lengths of other directory entries (ELEN).

— EODTAG: Identifies the EOD entry.

Table F.3 — End of directory parameter sizes and values

Parameter Type, size Values
EMN 1.16 X'FFE®’

EODLEN I.16 8

EODTAG 132 1
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F.2.3 Specific directory entry definitions

This subclause lists all currently defined directory entries. Each of these entries has a unique ETAG value and each
subclause defining such an entry shall also specify the format of the corresponding EDATA entry.
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In order to make this file format as flexible as possible, a provision has been made that allows specific applications to
add information to a SPIFF file that could not be described using the tag values defined in this Reco ndation |

s necommendaation |

International Standard. It should be noted, however, that such use is apphcatxon specific and other applications may not
recognize these entries. Unrecognized application specific tags should be skipped over and ignored.

Application specific directory entries are those that have the 3 bits immediately following the 8 most significant bits
(bits 23:21) set to all 1’s. All other tag values are reserved for standards bodies (see F.2.3.2).

NOTE - It is advisable for any application that decides to use these application specific tags to make sure that the
EDATA field for such entries contains a value that further uniquely identifies this use of the tag to best of the applicatjon’s
knowleflge. Such use should reduce the probability of incorrect interpretation by other applications.

229 Qéand
LokeDodd oL u

All entries with tag values other than the application specific tag values defined in F.2.3.1s are’reserved for use by ]SO
ITU-T |or national standards bodies. Several of these entries are currently defined and theirspecifications can be founld

L0 | At peLliicatlions can

=
=}

the following subclauses.

F.2.3.2.1 Common representation of string parameters

All stapdard directory entries use a common representation for string parameters. This representation allows strings tp be
stored ps direct or indirect data and specifies the character set used tointerpret the character data. All character strjngs
are terﬁlinated with a single byte with all bits set to zero (null byte.terminated). Following the terminating byte, jnull
bytes shall be added as necessary to pad to a 4-byte boundary. Table F.4 describes the size of and allowed values for a
generid example of the parameters of this entry.

— STRLOC:  String location — If the value’of this parameter is zero, the string is stored as direct Hata
immediately following the CHARSET parameter. If non-zero, the string is stored as indirect data and the
value of the parameter is the string’s Starting offset.

— CHARSET: Specifies a character set to be used to interpret the bytes stored in any string type paranjeter
for the purpose of display in“human readable form. A value of 0 (zero) is not allowed. A value ¢f N
indicates interpretation using the code tables defined by the ISO/IEC 8859-N standard. A value of [254
indicates interpretation ‘according to Recommendation T.51. A value of 255 indicates interpret}ion

i

according to ISO/IEC 10646 (also known as Unicode), a representation that allows for internatipnal
multi-byte chardcters. The allowed values for N are determined by the existence of the correspondling
ISO/IEC 8859-standard. (See the examples and guidelines in Annex H).

NOTE - If the line feed character (X'0A') is encountered, it should be treated as the “new line” function. Use of all
charactgrs with a value </%°20’ should be avoided.

Table F.4 — String parameter sizes and values

B fa'a) . Y
T drarictecT I'ypE, SIZC Vdalucs

STRLOC 1.32 0, or in range from EOI
marker offset
to 4, 294, 967, 295

CHARSET 1.8 1 to N, where N is largest
existing ISO/IEC 8859-N,
254, 255

ITU-T Rec. T.84 (1996 E) 47


https://standardsiso.com/api/?name=68a0005d598f610caeb98caae3c8fe24

ISO/IEC 10918-3 : 1997 (E)

Table F.5 lists the tags, and their values, which are defined in this subclause.

Table F.5 — Tags defined in this Recommendation | International Standard

Tag name Values
Transfer characteristics X’00000002’
Component registration X’00000003’

Image orientation X’00000004’
Thumbnail X’00000005”
Image title X’00000006’

Image description X’00000007°
Time stamp X’00000008’

Version identifier X’00000009’

Creator identification X’0000000A°
Protection indicator X’0000000B’
Copyright information X’0000000C’
Contact information X’0000000D’
Tile index X’0000000E’

Scan index X’0000000F’

Set reference X’00000010°

F.2{3.2.2 Tag - Transfer characteristics

Thi} entry describes the opto-electronic transfer characteristies‘of the source image. Table F.6 describes the size| of and
allowed values for the parameters of this entry.

— TRANCHAR: An 8-bit integer whichdescribes the opto-electronic transfer characteristics
correction) of the source image. If this'entry is applicable for the value of the S (colour space) parameter
in the file header and does not appear in the directory, a default value of 1 is assumed.

Thip entry shall appear at most once in the\directory, and only when parameter C (compression type) in the file

has|the value 5.

Table F.6 — Transfer characteristics

gamma

header

Transfer characteristics

Tag value: X’00000002°

Offset Parameter Type, size Values
0 TRANCHAR 1.8 1-8
1 RESERVED B3 0
F.2.3.2.2.1 Allowed values for the TRANCHAR parameter
This parameter identifies well known standard transfer characteristics. The allowed values for this parameter are defined
below:
— TRANCHAR =1 Recommendation ITU-R BT.709.
— TRANCHAR =2 Unspecified. Image characteristics are unknown.
— TRANCHAR =3 Reserved.
— TRANCHAR =4 Recommendation ITU-R BT.470-3 System M. Assumed display gamma = 2.2.

— TRANCHAR =5

Recommendation ITU-R BT.470-3 System B, G. Assumed display gamma = 2.8.
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TRANCHAR =6 SMPTE 170M.
TRANCHAR =7 SMPTE 240M.
TRANCHAR =8 Linear transfer characteristics.

F.2.3.2.3 Tag— Component registration

This entry specifies component registration, the spatial positioning of samples within components relativ

(4]

to the samn
to the samp

les

of other components. This entry is variable length; the number of parameters contained in this entry is given by the
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image (specified by the NC parameter of the file header). Note that if the number

of

components is not a multiple of 4, one or more zero bytes must be appended to pad to the next 32-bit word boundary.
This entry shall not be present for images having only one component. Table F.7 describes the size of and allowed
values for the parameters of this entry.

—  CROFFSET;: Component registration vertical and horizontal offsets — Specifies the vertical] and
horizontal distances in one-half sample units to offset the current component (down and to the right): [This

offset is specified with respect to the grid having dimensions defined by the HEIGHT and WIDTH

parameters in the file header. The vertical offset is specified in the most significant(4. bits of|this
parameter; the horizontal offset is specified in the least significant 4 bits. If this entry is@pplicable fof the
value of the S parameter and does not appear in the directory, a default value of 0 (zero)'shall apply.
This enjtry shall appear at most once in the directory.
Table F.7 — Component registration
Component registration Tag value: X’00000003’
Offset Parameter Type, size Values
0 CROFFSETy 1.8 0 - 255
1 CROFFSET] I8 0 - 255
2
F.2.3.24 Tag - Image orientation
The cqmpressed image data commonly does. not-specify the order of encoding the image samples completely.|For

examp

but it i§ up to

describes the size of and allowed values.for the parameters of this entry.

e, A.l.

4 of CCITT Rec. T.81 | ISO/IEC10918-1 mentions that encoding shall be left-to-right and top-to-botf
applications to define which- edges of the image shall be considered left, right, top and bottom. Table

IMGOR:
as decoded shall~be considered the top of the image for the purpose of display and rendering.
allowable values indicate a rotation in terms of multiples of 90 degrees, in clock-wise direction, that
make the image be oriented correctly after decoding and rotation. Thus, a value of 1 indicates a 90 de
rotation,? indicates 180 degree rotation and 3 indicates 270 degree rotation.

om,

F.8

This paramieter specifies the orientation of the image, i.e. defines which edge of the impge,
The
will
bree

IMGFLIP: If this parameter is set to 1 it indicates that after decoding and applying the rotatiop as
specified by the IMGOR parameter, the image needs to have its left-to-right orientation reversed in ofder

te be displayed correctly.

Table F.8 — Image arientation

Image orientation Tag value: X’00000004°
Offset Parameter Type, size Values
0 IMGOR 1.8 0-3
1 IMGFLIP I8 0,1
2 RESERVED B.2 0

ITU-T Rec. T.84 (1996 E)
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If this entry is not present in the directory, the defaults shall be 0 (zero) for IMGOR and 0 (zero) for IMGFLIP,
indicating that the first row of MCUs resulting from decoding shall be along the top of the resulting image. If this entry
is present in the directory, it shall appear at most once.

NOTE - In most cases, images have been encoded using a fairly trivial model of this orientation issue. Generally the only
issue is that of landscape versus portrait mode. Landscape mode is the most often used implementation of this orientation issue,
corresponding to the normal application of typical 35 mm photography cameras. In this case, the image is larger in the horizontal
dimension and IMGOR will typically be 0 (no rotation required). The other common case is portrait mode, where, using the same

35 mm camera model, this camera has been rotated 90 degree clockwise or counter-clockwise. This corresponds to IMGOR values
of 1 or 3, respectively. In both scenarios above IMGFLIP would be 0.

F.2.3.2.5 Tag - Thumbnail image specification

A SPIFF file may contain a number of ancilliary images in addition to the primary compressed image data stream. All of
these images shall be renditions of the primary image. The purpose of these ancilliary images is typically to supply low
resqfutior preview mmages; commomnty knowmras—a—“thumbrmat—Fabte F-9—describesthesize-ofamdattowed-values for
the parameters of this entry.

— TNDATA: This parameter specifies the offset in the file to the image data for the ancillary imaggq. If the
value of this parameter is zero, the image data for the ancillary image is stored as direct data immediately
following the reserved byte at the end of the parameter list. If non-zero, the string is stored as indirgct data
and the value of the parameter is the string’s starting offset.

The other parameters of this entry describe how this data is to be interpreted and used to renfler the
ancillary image.

— TNHEIGHT: This parameter specifies the size of the thumbnail image in terms of the number of
samples in the highest component of the thumbnail image. A value 0f0/(zero) is not allowed.

— TNWIDTH: This parameter specifies the size of the thunibnail image in terms of the number of
samples in the widest component of the thumbnail image. A-value of 0 (zero) is not allowed.

- TNS: This parameter describes the colour space’ defined for the sample data comprising the
thumbnail. The allowed values are identical to those defined for the S parameter in the file header| There
is no requirement for the colour space defined by INS to be the same as that defined in the file hedder for
the primary image.

— TNBPS: This parameter specifies the number of bits per sample for the image componentq of the
thumbnail image. The allowed values areishown in Table F.9. The number of bits per sample| in the
thumbnail image shall not be greater than the number of bits per sample defined in the file header|for the
primary image.

- TNC: This parameter Specifies the compression type of the thumbnail data. The allowed|values
for this parameter are identical to those defined for the C parameter of the file header. Ther¢ is no
requirement for the compression type defined by TNC to be the same as that defined in the file hedder for
the primary image.

Table F.9 — Thumbnail image specification

Thumbnail image specification Tag value: X’00000005°

Offset Parameter Type, size Values

0 TNDATA 132 Any

4 TNHEIGHT I.16 1 - 65535

6 TNWIDTFH 16 +—65535

8 TNS 1.8 0-14

9 TNBPS 1.8 1,2,4,8,12, 16

10 TNC 1.8 0-5

11 RESERVED B.1 0

12
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When TNC is zero and TNBPS is not 8, sample values shall be packed into bytes so that no bits are unused between
samples. However, each scan line shall begin on a byte boundary, and padding bits having value 0 (zero) shall be
inserted after the last sample of a scan line as necessary to fill out the last byte of the scan line. Sample values appear in
component-interleaved order. When multiple sample values are packed into a byte, the first sample shall appear in the
most significant bits of the byte. When a sample is larger than a byte, its most significant bits shall appear in earlier
bytes.

NOTE - It is strongly suggested that the value of TNS be set to either 3, 8, or 10. This should make it possible for
applications that do not want to implement full decoders to still use thumbnails from SPIFF files.

Notice that there is no indication of the resolution (in dots per inch or centimeter) for the thumbnail. This is not necessary,
as this information can be directly derived from the corresponding information for the primary image.

F.2.3.2.6 Tag—Image title

This entry describes in textual form a title for the image. Table F.10 describes the size of and allowed values for the
paramgters of this entry.

— TITLELOC: Location of a string containing textual representation of the image title — If the)valde of
this parameter is zero, the string is stored as direct data immediately following the CHARSET paramgter.
If non-zero, the string is stored as indirect data and the value of the parameter is the, string’s stafting
offset.

— CHARSET:  Specifies the character set to be used to interpret the character data-(see F.2.3.2.1).

NOTE - The meaning and interpretation of the text in this entry is application specific.

Table F.10 — Image title

Image title Tag value: X’00000006’
Offset Parameter Type, size Values
0 TITLELOC 1.32 0 or in range from EOI marker offset

to 4,294, 967, 295

4 CHARSET 1.8 1 to N, where N is largest existing
ISO/IEC 8859-N, 254, 255

F.2.3.2.7 Tag—Image description

This entry refers to data in textual form containing additional descriptive information about the image contained in|this
file. Tgble F.11 describes the size of and.allowed values for the parameters of this entry.

- DESCLOC:  Location of a string containing additional descriptive material about the image — Iff the
value of this parameter is zero, the string is stored as direct data immediately following the CHARSET
parameter. If nomi-zero, the string is stored as indirect data and the value of the parameter is the stripg’s
starting offset,

— CHARSET:  Specifies the character set to be used to interpret the character data (see Erfor!
Reference source not found.).

NOTEx; The meaning and interpretation of the text in this entry is application specific

Table F.11 — Image description

Image description Tag value: X’00000007°
Offset Parameter Type, size Values
0 DESCLOC 1.32 0 or in range from EOI marker offset

to 4, 294, 967, 295

4 CHARSET 1.8 1 to N, where N is largest existing
ISO/IEC 8859-N, 254, 255
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F.2.3.2.8 Tag - Time stamp

This entry describes the date and time of the last modification of the image. The parameters of this entry are fixed-length
strings which do not follow the conventions used by the string parameters of other tags. The character set used to
interpret the data contained in this tag shall be that specified in ISO 8859-1. Table F.12 describes the size of and allowed
values for the parameters of this entry.

DATE: A string containing textual representation of the last modification date for the image — This
representation is to conform to the format prescribed by the extended format of the ISO 8601 standard
and is of the form YYYY-MM-DD, where YYYY specifies the year, MM specifies the month (01-12)
and DD specifies the day of the month (01-31).

TIME: A string containing textual representation of the last modification time for the image — This
representation is to conform to the format prescribed by the ISO 8601 standard for Coordinated Universal

VEMESS- - r time
system), MM represents the minutes (00-59), and SS.mmm represents the seconds (00-59.999)|to one
millisecond resolution. The Z character (coded as X’5A”) indicates UTC timing.

Thig entry shall appear at most once in the directory.
Table F.12 — Time stamp
Time Stamp Tag value: X’00000008’
Offset Parameter Type, size Values

0 DATE S.10 ISO 8601 format date

10 TIME S.13 ISO 8601 format time

23 RESERVED B 0 (reserved)
F.2]3.2.9 Tag— Version identifier
Thi§ entry describes in textual form a version identifier which refers to the number of revisions of the image. Table F.13
desgribes the size of and allowed values for the pafameters of this entry.

— VERSNLOC: Location of.a(string containing textual representation of the Version identifier + If the
value of this parameter is zero, the string is stored as direct data immediately following the CHARSET
parameter. If non-zero, the string is stored as indirect data and the value of the parameter is the §tring’s
starting offset.

— CHARSET: (Specifies the character set to be used to interpret the character data (see F.2.3.2.1).

NOTE - The meaning and interpretation of the text in this entry is application specific.

Table F.13 — Version identifier
Version identifier Tag value: X’00000009’
Offset Parameter Type, size Values

0 VERSNLOC 1.32 0 or in range from EOI marker |offset
10 4, 294, 967, 295

4 CHARSET 1.8 1 to N, where N is largest existing
ISO/IEC 8859-N, 254, 255

5

F.2.3.2.10 Tag — Creator identification

This entry describes in textual form the creator of the image. The concept of what constitutes the creator of an image is
application specific. Table F.14 describes the size of and allowed values for the parameters of this entry.
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— CREATLOC: Location of a string containing textual representation of the creator identification — If the
value of this parameter is zero, the string is stored as direct data immediately following the CHARSET
parameter. If non-zero, the string is stored as indirect data and the value of the parameter is the string’s
starting offset.

— CHARSET:  Specifies the character set to be used to interpret the character data (see Error!
Reference source not found.).

NOTE - The meaning and interpretation of the text in this entry is application specific.

Table F.14 — Creator identification

Creator identification Tag value: X’0000000A”’
—Offset Parameter Type,size Values
0 CREATLOC 1.32 0 or in range from EOI marker-offset

to 4, 294, 967, 295

4 CHARSET 1.8 1 to N, where N is(largest existjng
ISO/IEC 8859-N¢254, 255

F.2.3.2.11 Tag — Protection indicator

The presence of this entry, indicates that the image’s owner has retained copyright protection and usage rights foy the
image.| The concept of what constitutes valid copyright information is oped to*interpretation and this Recommendat{on |
Interngtional Standard does not intend to attempt to resolve that question/ Table F.15 describes the size of and allowed
values |for the parameters of this entry.

— LEVAUT: Indicates the “level of authenticity?> assigned to the image by the owner. The allowed
values for this parameter are:
0 = indicates an unknown status;
1 = indicates a master image;
2 = indicates an unmodified part of a nraster image;
3 =indicates that the image has been modified from the master image.

— COPYRID: An 8-bit copyright identifier allocated in accordance with the registration scheme defined
in ISO/IEC 13818-2, Amendment 1. It identifies a work type code identifier (such as ISBN, I§SN,
ISRC, etc.) whose value.is defined by the Copyright Registration Authority established in accordgnce
with ISO/IEC 1S13818-2, Amendment 1. If no appropriate value has been allocated, COPYRID shall be
set to X’00’.

This entry shall appear at most-once in the directory.

Table F.15 — Protection indicator

Protection Indicator Tag value: X’0000000B’
Offset Parameter Type, size Values
Y TEVAUT I3 0 -3
1 COPYRID 1.8 0 - 255
2 RESERVED B.2 0 (reserved)

F.2.3.2.12 Tag— Copyright information

This entry describes in textual form copyright information for the image. The concept of what constitutes valid copyright
information is open to interpretation and this Recommendation | International Standard does not intend to resolve that
question. Table F.16 describes the size of and allowed values for the parameters of this entry.
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COPYRLOC: Location of a string containing textual representation of the copyright informati

on — If

the value of this parameter is zero, the string is stored as direct data immediately following the CHARSET
parameter. If non-zero, the string is stored as indirect data and the value of the parameter is the string’s

starting offset.
CHARSET:  Specifies the character set to be used to interpret the character data (see F.2.3.2.1).

Table F.16 — Copyright information

Copyright information Tag value: X’0000000C’
Offset Parameter Type, size Values
o CORPYREOC 132 O-or—im Tange fromEOnrarker offset
to 4, 294, 967, 295
4 CHARSET 1.8 1 to N, where N is largest existing
ISO/IEC 8859-N, 254,.255
5
F.2{3.2.13 Tag - Contact information
This entry describes in textual form contact information for use of the image. The_contents of this entry is application
spefific. Table F.17 describes the size of and allowed values for the parameters of this entry.

— REGCON: This indicates the country of the national bedy responsible for allocating the |contact
Registration Authority identifier, REGAUT, according 40\the numeric version of the country cpdes as
specified in ISO 3166:1993. The appropriate national<body shall be nominated by ISO/IEC JTC]/SC29.
A value of X’0000° indicates that the contact Registration Authority identifier has been directly allocated
by ISO/IEC JTC1/SC29.

— REGAUT: An identifier, allocated by{the organization indicated by REGCON, specifying a
particular contact Registration Authority <A value of X’0000’ is used to indicate non-registered [contact
information.

— REGID: A 32-bit registration identifier obtained from the contact Registration Authority irfdicated
by REGAUT - If REGAUT is zero, the meaning of the registration identifier is unspecified.

— CONTLOC: Locationof a string containing textual representation of the contact information - If the
value of this parameter is zero, the string is stored -as direct data immediately following the
CHARSET parameter.\If non-zero, the string is stored as indirect data and the value of the pararpeter is
the string’s starting offset.

—  CHARSET:~ Specifies the character set to be used to interpret the character data (see F.2.3.2.1)

Table F.17 — Contact information
Contact information Tag value: X’0000000D’
Offset Parameter Type, size Values

0 REGCON 1.16 0 - 65535

2 REGAUT I.16 0 - 65535

4 REGID 1.32 0 - 4,294,967, 295

8 CONTLOC 1.32 0 or in range from EOI marker offset
to 4, 294, 967, 295

12 CHARSET 1.8 1 to N, where N is largest existing
ISO/IEC 8859-N, 254, 255

13

54

ITU-T Rec. T.84 (1996 E)


https://standardsiso.com/api/?name=68a0005d598f610caeb98caae3c8fe24

F.2.3.2.14 Tag — Tile index

This entry refers to data containing a list of offsets into the file. Each offset points to the X’FF’ byte of a define
tile (DTT) marker present in the compressed data stream of the image. The list contains one offset for each and every
DTT marker segment in the compressed data stream. Table F.18 describes the size of and allowed values for the

tare af thic entrv
parameiers O uiis enry.

—  DTTINDX: This parameter contains the offset in the file to data that contains a list of offsets into the file
pointing at X’FF’ byte of define tile (DTT) marker segments, as described above. This list is sorted in
ascending order. The length of the list is given by the NUMDTT parameter. If the value of this parameter
is zero, the string is stored as direct data immediately following the NUMDTT parameter. if non-zero, the
string is stored as indirect data and the value of the parameter is the string’s starting offset.

- NUMDTT: This parameter contains the total number of DTT marker segments (tiles) in the comprefsed
data stream.

This erjtry shall appear at most once in the directory and only when parameter C (Compression type) of the’ file hepder

e &
D o.

Table F.18 — Tile index

Tile index Tag value: X’0000000E’
Offset Parameter Type, size Values
0 DTTINDX 1.32 0 or in range from EOI marker offfet

to 4, 294, 967, 295

4 NUMDTT 1.32 2 - 4,294,967, 295

F.2.3.2|115 Tag— Scan index

This erftry refers to data containing a list, the-scan list, having a length equal to the number of scans in the compregsed
data stqeam. The scan list contains one 4-word entry for each and every scan in the compressed data stream. Table §.19
describgs the size of and allowed values for the parameters of this entry.

—  SCANLIST: This\parameter contains the offset in the file to data that contains a list of 4-word entfies.
Each entry in thelist is comprised of these four 32-bit words:

1) SCANSTRT, the file offset to the X’FF’ byte of the SOS marker.

2) SCANEND, the file offset of the first marker after the scan’s compressed data (not counting fany
RSTn markers within the scan).

3) RSTLIST, the file offset to the start of the restart marker index list for the scan or zero (if the scan
does not contain restart markers, or if the encoder chooses not to store a restart index for this scsfn).
The restart marker index list contains offsets which point to the X’FF’ byte of each RST markers in
the scan. This list is sorted in ascending order. The length of the list is given by the NUMRST
parameter.

4) NUMRST, the number of restart markers within the scan or zero (if the scan does not contain restart
markers).

Entries in the scan list shall appear in ascending order by SCANSTRT value.

— NUMSCAN: This parameter contains the total number of SOS marker segments in the compressed data
stream.
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Table F.19 — Scan index

Scan index Tag value: X’0000000F’
Offset Parameter Type, size Values
0 SCANLIST 132 0 or in range from EOI marker offset
to 4, 294, 967, 295
4 NUMSCAN 132 1 - 4,294,967, 295

The
entit
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mar]

This
s 5.

F.2.
This

for
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essed sequentially until the first SOS marker is encountered. The decoder can then use the SCANEND file o

kers is restricted to permit random access to the data stream. A scan index may appear only if:
a) tables and miscellaneous markers appear only before the first SOS marker; or

b) all tables and miscellaneous markers are repeated before each SOS marker.

entry shall appear at most once in the directory and only when parameter C (Coniptession type) of the file

B.2.16 Tag — Set reference

e parameters of this entry.
— REFNO1: The first 32-bit reference number for the.image in this file.
— REFNO2: The second 32-bit reference number.for the image in this file.
— REFNO3: The third 32-bit reference number for the image in this file.

Table F.20 — Set reference

to the end of any scan and continue decoding. When a scan index is present, the location of table and miscellp

e compressed data stream. Before a decoder can use this entry for direct access, the compressed data stream\shall be

fset to
neous

header

entry contains a 96-bit reference number (stored as three 32-bit patameters) intended to relate images stpred in
sepz];ate files. Use of this reference number is application specific. Table F.20 describes the size of and allowed

values

Set reference Tag value: X’00000010’
Offset Parameter Type, size Values
0 REFNOLI 132 0 - 4,294,967, 295
4 REFNO2 132 0 - 4,294,967, 295
8 REFNO3 132 0 - 4,294,967, 295
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Annex G

Compliance testing

(This annex forms an integral part of this Recommendation | International Standard)

The purpose of compliance tests is to provide designers, manufacturers, or users of a product with a set of procedures for
determining whether the product meets, to some level of confidence, a specified set of requirements. There are
three types of compliance tests defined herein:

—  compressed data format compliance tests;

—  extended encoder compliance test;

—  extended decoder compliance tests.

The alm of the compressed data format compliance tests is to determine whether a particular compressed image| data
strean] meets the interchange format or abbreviated format requirements specified by this jRe¢ommendation |
International Standard. These tests are performed on the compressed data.

The cpmpliance tests for extended encoders and decoders are procedures for testing whether embodiments of extended
encodgrs and decoders satisfy the requirements stated in clauses 6 and 7 respectively. This Recommendat{on |
International Standard is consistent with the philosophy of CCITT Rec. T.81 | ISOAEC 10918-1 that imposes more
requirgments on extended decoders than on extended encoders. This difference is that'an extended encoder need only to
produge compressed images with a limited range of parameter values, but an extendéd decoder must handle images|with
broad franges of parameters in order to facilitate interchange.

An exfended decoder is required to handle either:

a) the full range and combination of the parameter values.specified by its coding process (in which cgse it
qualifies as a generic extended decoder); or

b) a subset of the same defined by some application (in which case it is an application-specific extepnded
decoder).

This annex does not define compliance tests for application-specific extended decoders. Compliance testy for
applicption-specific extended decoders may be constructed using the procedure specified by Annex D of ITU-T
Rec. 1.83 | ISO/IEC 10918-2.

G.1 Compressed data format compliance tests

A particular compressed data stream produced by an extended encoder shall satisfy the requirements of the compliance
tests defined in ITU-T Rec. T:83.] ISO/IEC 10918-2 for the selected process and complies with the syntax and fcode
assignments appropriate for theselected extension(s) as specified in Annex B.

G.2 Extended encoder compliance tests

An extended encoder is considered compliant to an encoding process used in combination with one or more encdding
extendions if it'satisfies the requirements stated in clause 6 of CCITT Rec. T.81 | ISO/IEC 10918-1 and clause 6 of this
Recommeéndation | International Standard, and satisfies the requirements on accuracy for the compliance tests defingd in
ITU-TRec. T.83 | ISO/IEC 10918-2 for the process

In order to determine compliance of extended DCT-based encoders, the test procedure set forth in ITU-T Rec. T.83 |
ISO/IEC 10918-2 shall be performed. No compliance tests for extended lossless encoders are defined or required.

G3 Generic extended decoder compliance tests

A generic decoder is defined as a decoder that can handle the full range and combination of parameter values specified
by at least one of the twenty-nine coding processes described in CCITT Rec. T.81 | ISO/IEC 10918-1. (These coding
processes are listed in Table B.4.) To be a generic extended decoder requires a generic decoder that also handles the full
range and combination of parameters values specified by at least one of the extensions described in this
Recommendation | International Standard. (These extensions are listed in Table B.5.)
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An extended decoder is considered compliant to a decoding process used in combination with one or more decoding
extensions if it satisfies the requirements stated in clause 7 of CCITT Rec. T.81 | ISO/IEC 10918-1 and clause 7 of this
Recommendation | International Standard, and satisfies the requirements on accuracy for the compliance tests defined in
ITU-T Rec. T.83 | ISO/IEC 10918-2 for the process. The tests described here are in addition to the tests defined in
ITU-T Rec. T.83 | ISO/IEC 10918-2.

Compressed test data streams required for compliance testing of extended decoders are not supplied as part of this
Recommendation | International Standard. To test compliance of extended decoders implementors must first construct
the compliance test data streams according to the procedure given in G.3.3.

G.3.1  Compliance tests for extended DCT-based decoders

In order to determme comphance of extended DCT-based decoders the test procedure set forth in A L. 3 and A.14 of

R 8 - 8 0 : : he-resulting
test dlata, for all the tests specxﬁed for a pamcular process and all tests specrﬁed for the extension used,/meet the
requirements on accuracy specified in A.1.4 of ITU-T Rec. T.83 | ISO/IEC 10918-2.

Tabl¢ G.1 lists the compliance tests defined in G.3.4 used to determine compliance of extended DCT-b4sed decodérs for
each [extension.

Table G.1 — Compliance tests for the extensions — Extended DCT-based decoders

Compliance test Compliance test
Extension Extended DCT-based decoders Extended DCT-based decodprs

Huffman coding Arithmetic coding

Vatiable quantization 1 1

Hierarchical selective refinement 2 3

Prolgressive selective refinement 4 5

lenponent selective refinement 6 6

Sinjple tiling 7 7

Pyrpmidal tiling 8 8

Composite tiling 9 9

G.3.2 Compliance tests for extended lossless decoders

In order to determine compliafice of extended lossless decoders, the test procedure set forth in A.2.2 of ITU-T
Rec. [T.83 | ISO/IEC 10918-2(5hall be performed. An extended decoder is found to be compliant if the resulting tes} data,
for a]l the tests specified for-a particular process and all tests specified for the extension used, exactly match the d¢coder
refergnce test data.

Tabl¢ G.2 lists the‘¢ompliance tests defined in G.3.4 used to determine compliance of extended lossless decodgrs for
each fextension,

Table G.2 — Compliance tests for the extensions — Extended lossless decoders

Compliance test

Compliance test

Extension Extended lossless decoders Extended lossless decoders
Huffman coding Arithmetic coding
Hierarchical selective refinement 10 11
Component selective refinement 12 13
Simple tiling 14 15
Pyramidal tiling 16 17
Composite tiling 18 19
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G.33 Procedure for construction of generic extended decoder compliance test data
This subclause describes compliance test data stream structure that may be used as suidelines for construction of the

;R lial Hlay 0O usCl S SUiIGLLIICS

I
comphance test data. Each test data stream structure implies a particular coding process(es) and extension(s). For any
given coding process and extension, the procedure for construction of the compliance test is the following:

1) Qanfv cnt-‘mf'r narameters for the extension

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

from left-to-right, top-to-bottom, and end with the last component If necessary, repllcate the provxded

o taot Ao creilasd
source image test data. Availability of source image test data is described in 4.2.1.

2)  Create test image from the provided source image test data. Start by filling the first component, proceed

3) Compute the encoder reference test data by one of the following methods:

a) For DCT-based (lossy) coding processes, apply a double precision floating point FDCT and quantize
using the quantization tables specified in ITU-T Rec. T.83 | ISO/IEC 10918-2, Annex B. Then
produce the test data stream for the decoding process by encoding quantized DCT coefficients ysing
the entropy encoder.

h) Forl
U/ A VUL &
4) Compute the decoder reference test data by applying the reference decoder to the compressed data stréam

For the DCT-based processes only, also apply the double precision floating poifit, IDCT and inyerse
quantizer to the output. Clip the resulting output data to the range of the sample-precision ([0,255] for
8-bit precision and [0,4095] for 12-bit precision). Apply the FDCT and quantizer used in s p 4) t¢ the
clipped output data to produce the decoder reference test data.

5) Perform the compliance test using the procedures of ITU-T Rec. T.83 | ISO/IEC 10918-2, Annex A.

NOTE - The reference encoder and decoder which is needed to generate the«Comipressed test data stream for generic
extendgd compliance tests should be developed and validated by the creators of the compréssed test data.

G.3.4| Compressed test data stream structure for the extensions

decodgrs. This subclause is included for guidance only. The actual compressed test data stream structure used for

This s(}lbclause describes the structure of the compressed test data streants utilized by the compliance tests for extepded
complfance testing is left to the discretion of the creators of the compliance test data.
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G.3.4.1 Compressed test data stream structure for the variable quantization extension — Extended DCT-based
decoders

Compressed test data stream 1

SOI

VER
V=1

COM

DQT
(Pq=0)
quanttables

DQS
quant. scale table
(Tc=0-1)

SOF1
frame parameters
(P=8)

DHT
(Th=0-1)
Huffman tables

APPO

SOS
scan parameters
(Ns=2)

entropy-coded
data segment

SOS
scan par; ameters
(Ns=2)

entropy-coded
data segment

EOI
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G.3.4.2 Compressed test data stream structure for the hierarchical selective refinement extension — Extended
DCT-based decoders

Compressed test data stream 2 Compressed test data stream 3

SOI SOI
VER VER
V=1) (V=1
CoOM CoM
DHP DHP
hierarchical parameters hierarchical parameters
DQT DQT
quant. tables quant. tables
SOF1 SOF9
frame parameters frame parameters
DHT DAC
(Th=0-3) (Tb=0-3)
Huffman tables AC cond. tables
SOS SOS
s¢an parameters scan parameters
(Ns=Nf) (Ns =Nf)

g¢ntropy-coded
data segment

entropy-coded
data segment

EXP EXP
expand 2:1, 2:1 expand 2:1, 2:1
SRF SRF
refifiement selections refinement selections
SOF5 SOF13
frame parameters frame parameters
DHT )
(Th=0-3)
(repeat for total of 4
Huffman tables differential frames)
SOS EOI
s¢an parameters
(Ns=Nf)
gntropy-coded
data segment
(repeat for total of 4
differential frames)
EOI
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G.3.4.3 Compressed test data stream structure for the progressive selective refinement extension — Extended
DCT-based decoders

Compressed test data stream 4 Compressed test data stream 5

SOI SOl
VER VER
V=1 V=1
COM COM
DQT DQT
(Pq=0) (Pq=0)
quant tables quant tables
DRI DRI
restart interval restart interval
(Ri=10) (Ri=10)
SOF2 SOF10
frame parameters frame parameters
(P=8) (P=8)
DHT DAC
(Th=0-3) (Tb=0-3)
Huffman tables AC cond. tables
SOS SOS
scan parameters scan parameters
(Ns =3, (Ns=3,
Ss=Se=0, Ss=Se=0,
Ah=Al=0) Ah=Al=0)

entropy-coded
data segment

entropy-coded
data segment

DHT DAC
(Th=0-3) (Tb =0-3)
Huffman tables AC condtables
SRS SRS
refinement selections refihement selections
SOS SOS
scan parameters scan parameters
(Ns =3, (Ns=3,
Ss=Se=1, Ss=Se=1,
Ah=Al=0) Ah=Al=0)

entropy-coded
data segment

entropy-coded
data segment

(total of 10 scans)

(total of 10 scans)

EOI

EOI

62

ITU-T Rec. T.84 (1996 E)



https://standardsiso.com/api/?name=68a0005d598f610caeb98caae3c8fe24

ISO/IEC 10918-3 : 1997 (E)

G.3.44 Compressed test data stream structure for the component selective refinement extension — Extended
DCT-based decoders

Compressed test data stream 6

SOI

VER
V=1

COM

DQT
(Pq=0)
quant—tables

SOF1
frame parameters
(P=8,Nf=4)

DHT
(Th=0-1)
Huffman tables

SOS
scan parameters
(Ns=1)

entropy-coded
data segment

SRS
refinement selections

SOS
scan parameters
(Ns=3)

entropy-coded
data segment

EOI
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G.3.4.5 Compressed test data stream structure for the simple tiling extension — Extended DCT-based decoders

Compressed test data stream 7

SOI

VER
(V=1

COM

DTI
tiling parameters
(TT=0)

DQT
(Pq=0)
quant. tables

DTT
tile 0 parameters

SOF1
frame parameters
(P=8)

DHT
(Th=0-1)
Huffman tables

SOS
scan parameters
(Ns =Nf)

entropy-coded
data segment

DTT
tile 1 parameters

SOF1
frame parameters
P=8)

SOS
scan parameters
(Ns =Nf)

entropy-coded
data segment

(repeat for total of 16 tiles)

EOI
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