


Handbook of
Visual Communications

M paeeeinonicy

Edited by

Hseuh-Ming Hang

Depaetment af Electronics Engineeriig oo Micmeleeironies
anid fnjormeation Sysrems Besearch Cenier

Notiona! Cligo Teng Unlearsily

Hicke, Tabaan, RO

John W. Woods

rivpseteiion Sigeal Decomrosinon, ECSE Deparnrent
Rensrelaer Molvieehooe fesiieie
Ty, New Fork

et e Maranrk Integeity.

Academic Press

San Diegge  New York  Baston Lowden  Svdaey  Thkye  Toromio




Series in Telecommunications

Handbook of Yisual Communicatinns
Edired by
Hseuh-Ming Hong

Dieparmeent of Klecrronics Enpieariog god Micmeleoionios

and Dformaiion Systemy Kesearch Conter
sationat Chica Tunp Universicy
Heinehe, Tatwan, B0

Jezhn W Waonds

FCSE Departinen:

fensveloer Polvieshnic nsinre
T Mew bk

Cither Books in the Series

Al W, Akansu und Richard A, Haddad, Muebites oo fasion Segaat Decaspaiition:

Trawsforme, Sabbooecs, Wovelers, 1992,

Tseng-hoe W and Noriaks Yoshikai, ATA Trarsperr an

[n preparation.

.
.'al L

enwark Trtegriny,




[hiz ook s pricied on acid-free oaper, 29

Coperight £ 0 by ACADEMIC PRESE, [MNC

Al Righes, Reserved.
Sa par ol this puiheanien oy Be regadozed or transmcied inony Fore or by any

micans. elecrmnia o eohanmical, ] ini sialocopy, secordinie, oroany HIERT}
5. elecrmanis or meckanicnl, including pholacepye, secordmg, o oy mtormatog

storge and reteval system, withonl peemisiion inowriting from the aublisher,

Academic Press, Inc,
A Diwision of Harcaurt Brocs & Company
A5 B Soreer, Swive DMED, San Dicge, Coliforminp 2 1004403

Lo Kinpdorn Edinag pabiished S
Acsiderie Press Larmated
2428 Dl Band, Lionclan MW 71X

Litrare of Cangress Calalgeing-ni-Pulleanon Lot

Flanibaok ol visual commumicanons: ¢ cdited by Heeuh-MMing Hang, John W,
Wopds,
1 cor, -- Cheries in telecommunication)

[ngiudes hiblingraghiczal rederences ancd e

L5 HR (-1 2-323050-0 (alk. pager)

L. Image tramission 10 himgpe processune--Digscal echnigues.
1o Wideo compression. [0 Hong, Hseoh-Ming, 1L Woaids, lohin W
Clabn William e, date, 1L Hernes.
TESI05.2H5G 1095
S0 3 Vaded n5-15414

i

PRIXNTEDR I THE UMITED STATES OF AMERICA
03 D5 GT7 9% o [y BER O B Y 6 3 4 37 2




Coanrenis Wil

: G2 ool Criantizazion with Meowary 197

me-Fregueney Analvsis ] a3 Acdagtive Vector TR ER TR 202

eeasing il P G Cruatization in Transleom ans Suband Coading iR
a4 Megror Cuantization in Lnterframe Yidea Cading s

a6 wacable Bi-Rate Wecior Qusntization 210
457 Enhanced Caocodieg =15

g5 Concluding Remarks e

[Lelzrences )

1 TRANSFORM CODING
W, 1. de ueinoe
K. R. Ras

o, Larguings et 7.1 [nieoducto 223

7.4 Tranatormminae e Signal 2206

158 w2 Pervnmanee of Teanstorms picil
7.4 Kepsementation of o Transformed Ligs Xy
A5 Cupnliress and Bntropy Coding 13
7.0 Duanbizer Selection 230
17 Human Wisual Sensinvily Weighling it

18 Trmslon Coders: Zonal Sanpling 24
T4 Joins Piclures Expens Group Bossling System 2
0 heeeclrome Image Codding et L
701 MWestor Quanbizalion 257

() T4 Corclusions 258
Appendix 7 A Diserete Casine Transoom ins
Appendiz 7B Loppes) Ortaoponal Transtorm. 259

Raferences 2kl

¥ SUBBAMD AND WAYELET FILTERS iR
HTGH-DEFIMITION YIDED COMPRESSION

QUES IN T Maveen
T W Wanuls
2.1 Incroduction i
4.2 Review of Subbard Filier Sets Qi
B3 Power Spectral Densitics 284
4 popise inoa Saibard Svishesis Systam IR




“Entrapy-oonsirmned weeine uanisiiog -
Al ARSPEY, e 2142, Toim, (989
i b s lonn
erung Moo 1k

vkl aubband cmling of images.” iEEy r'-'r.-.

1

AL E e, Siarnilicanios v Nesrasiian
i e, LanFE anes of Wezraqs T 'I"':":'r
aptinal prunzng with zpolicacans i sy
e ey pp. WS, Macsh 199,

acedung ol imnges and Vil In Fasg, e it

[}
1, pp 259611664 "

L T
-

tnzavan for an arhilrary sen ol quacdisers IEme
. ASEP-30, pp, 1445|453, Sepl. 1988,
nage cuding schome with vector quaniizalicg

]

rar waralarm cohing s applicition i the s
J1E1-254. Feh. 1552 t
vling lar '-'.'l\.'ll:l\.'-C|Ili|.'|:i:l'.'!ll.||| arismiges.
CArbgE o [RRL

st locding of stmiland cransfoom coded iMMiige
Adprerriar e Seekadguer W0 Feb, 15902,

g wsng Yedar quaniiealion” tn o e s
wil 19B2, val. [ pp. 42841

i sing

it

I

non-adaphies 5

il voclor iz, -
A Sest, e Cvwitiva, Azilomar, £

(TR

seles queiizer ol e signals " Sl Ly,

Y =

Chapter 7
Transform Coding

IE. i.-- 'k.I.'E-' Q“"\.‘-ifm:n". and K. . ]_.':.HU
plecirical Engineering Department
pniversity of Texas at Arlington
splington, Texas

This chapter presents the role of discrete transforms, sspeciully discrebs casing
yansform {DCT Y and lapped onhogonal tansform (LOT), in image coding. The
applicition of these transforms both i still frume wed imogs sequence codisg
i illusicate]. iher funchons such as ||.|:'|:||i'.f.“'.|i-.‘:-|'|. mabion estimation, human
vigial sensitiviny, and variable length coding that wre inhensnt 1o the overall coding
coheme e also described,

7.1 Introduction

While vartous discrere ansforms [1-8] seeh as Walsh—Hadamard, Haar, slant,
diserere Founer {DFTY, DCT, dizereie sine (05T, LOT, and discrete wavels
ronsfor (TVATY have been investigaied for applicaton w image eoding, only
DCT has emerged as the most practical and efficient wanstorm. The Lo [5, i)
and DWT (zec |7, & and Chaprer 8 in this book) hive besn exiensively simu-
Fatesd in still Teamee and image sequence soding and have proven o be fommidatle
ampetitors to the DCT, I ois to be castioned that transform by itselt is cnly
apart of the overall comprassion scheme, as the coding process may invelve
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