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ABSTRACT

H.263 is an intemational standard of ITU-T that can makes the service such as video phone, video conference in the
transmission line less than 64Kbps. This recommendation draft has used motion estimationfcompensation, transform coding
and quantizing methods. TMNS used for the performance estimation of H263 has fundamentally used DCT in transform
coding method and presented quantizer for quantizing the DCT wransform coefficient. This paper is presenting adaptive
quantizer effectively able to quantize DCT coefficient considering the human visual sensitivity while the structure of TMNS is
maintaining. As quantizer that proposed DCT-based H.263 could make transmit more frame than TMNS in a same transfer
speed, it could lower the frame drop effect. And the luminance signal appeared the difference of -0.3—-+0.7dB in the
average PSNR for the estimation of objective image quality and the chrominance signal appeared the improvement in
about 1.5dB in comparision with TMN5. As a result it can attain the better image quality compared to TMNS5 in the
estimation of subjective image quality,
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Fig. 1. DCT-based H.263 : TMNS.

DCTE 7dtez stm Y& TMNSS %33 A3&
AR 94 A Yo 2F B/del ME1(Motion
Estimator 1) B2oA =gl of22) Mld AR e
old =Z#ge § 943 MB 992 £5 APPAE
o} 8gld A4 @9l §A¢Y WE|(Motion Vector : MV)
2 FAPE o] o o|A AN 3ol AEF A ()9
A%713 SAD(Sum Absolute Difference)@tel]l whal 2zt
o] MBujt} INTRA/INTER 2= AR FHS]6).

BEHEFGLEE B18% HOWIIN)

_] -
SAD(x, )= Zu Z;IS.&(M. 7)— S (m+x, n+ )l
1)

gho} @a] MBe] INTRA REo|H MEMCRle] HIZ
DCT3&}:, INTER R=o|d Zg9l oze] M2o] 23s|o]
Ae o|dd) AYY DS NESE ME2 £30lA wb
4 G FHE MVE 3¢ F PREDOIAM MV
Hgahe B5-8 RGN ARl £S5 RIEE T
ol& DCT¥t}h DCT AF5S FARsi] /pE% §2
SHVLC(IC)E 3t MBe] PFH(MBTYP)k MVz 7pd
4 RIHVLCM)E 8t WEFS PN YL
Qg = vlwa] M2 AP 7] HAE A%
Ap2HInverse Quantization ; IQ)2} HDCT{Inverse DCT :
IDCT) ¥5°] Fasio}

2.2 DCT wigt sxal

g 2l 140 £ oAy 98 AEe 3
ojul AtYPe gy Higgddeg sYEch o714
fsge §Usx A9y YeS5HS HERL o] ¢
duizle AFgdGdiE BEsn 9 A3e g
olgl 443 BeEcth £ 1a493Q HMYE d40o
Aoz il - sl g ¥y fade
AREARE BEE7) o] hEg npgo] &Wd WY
g} FARH 02 o] RojA RE FHE adz A
ok WP I o $8Eer Shed 53 9
T A% B Ak o AA T Pei6][8][9).

DCTE 1976'3 Jaino] )& 3=l J47 s4d$
FEEshe @B FAAEES} ]SO, [EC, ITU-T,
JPEG, MPEG FlIA Adis)e] da] o|&Kan 3lch
DCT #8742 e 94 dloleld NxMe 8502
Wen B2 9 ZF H4gd disie] 4 (2)9F @] DCT
A Hie] 2 AuP AP & A I 281

ST & +
Xi,,=—ﬁ4~m-c,‘cyiggx,,m cos[“Q”—leMl] @
(2m+ Durn
C‘17IA;|7 u=0»l-".;N_1’ U=0,1,“'.M_1

_ (V2 =0
C"{l 1+0

Fam= 5, 2K G cos [N ®
cos[ §2m2-+}-wl!v7t]

q4714, #=0,1,-.N-1, m=01,,M—1

2 2 ¢ & =] DCTE 9 A4 A%
cosineZ Fdkd Btk HA FRFLE Jehle
u=0, »=0% A$E DC A stn Yoz AFE



H2632] 244 7)4-% A AR IR 4A

AC A 3 x93t Wl F4E 15 YERIES e
dck DC Ade 22 J gAagtel #Egs oulsia,
AC AlFe BF u¢ &Asle A e JEpdc
¥ 2& 8X8§ HEd U DCT ¥fgddsl 3¢ BX
o 7} wiakol) wE ofx] AdEe] X E Hojm UTHll)

Low
Frequencies

Medium
Frequencies

High
Frequencies

(a) Frequency distribution

8

oC l
Vertical
edges

Diagonal
edges

Horizontal

edges High

Frequencies

(b) Edge distribution

a7 2. DCT 949 Fob¢ R o)A £X
Fig. 2. Frequency and edge distribution of DCT domain.

A @9 ostd FAE DCT A% ARASSS
A Gddye 2 g AL 23H FFdME
2o e ZEvt webd FUge ARy ouAs} bC
YL ez e AFH gdoR 2oy DCT AF
sdoz s AF 4ol HIAFE AN} A
$3tn nFot goe] HPAFE FAste FA A
HEA e Byez J4E &3 89 DCTe 92
Aty 9o AF REUS ojfsle Wiz
e S5 AgArt Jldln O Aoz e
£0]31A §t}h DCTE & HE SMe F& 452
JEASY % vE §9] BN 4 B8 @
o} Yeh} A FE8E ZHALEH ole H2633 el
64Kbpsolste] YES zhe A4 GEA¢NMe Aok
BAAo] "r}l. meky DCT BPASF S/ AP Az
BEAE m2¥ G217 A o2 8TE Y,

79

IIT. AIgkst DCT 7|4 H.2630( e HS
LRI

DCT 7i4ke} TMN5 2&7] & E&7]44 & INTRADC
AFEE 1T 1749 24718 Non-INTRADC AF#E
A% 31708 FAZIE Az ACHINS]. INTRADC
Ak FAE 28 3% e 49 AR A%
H 3 Non-INTRADC A3t A3t 3 2004 647}
Aol B g e 37l g2 2 FAs @
ot TMNSJAl: MBAISe] AR S dF e
QP(Quantization Pamameter) S W3IIAIA dHiHo] FisH =
HEE S Aojdrt maly Qre ¥ I H|EG ¥
Qo) me} 1e4 317kRe] g n FR} HH LS
2QP7F ®r}. 223 INTRA EHUL SRS @
27| QP 1622 ¥oh ¥AF (i, NE FA8 AF
QCLi. N2 YAstsl=dl YoM INTRADCE 4 @),
Non-INTRADC % INTRA 2Z9] ACE 4} (5), INTER
B=9) pDCe} ACY AYE 4 (6)l 2af Y=kst HeHs)

QC(0,0)=C(0,0)//8 4)
QC, /) = signl C(i, N1 X [1C(Z, N 12QP] (5)
QO+, ) = stgn[ C(i, 1% [{ICG, Pl — QPI2}2QP1  (6)

TMN54|4E DC A9 $84S 83 a7t =
o} BE AC AFe TYE SR E ARt FA
s}al7] mRo] gge] oAl e i £4E Bl 7
etk gy B sRdMe A A% B4E SIEE]
g8 29 29 L DCT H¥Aee] EXE 1eldd
A shdy 942 AFY £ Ae FASE A
Liged

ARGl g2A HEH 38l DWT(Discrete Wavelet
Transform)& #8383 olof m& QIZt A2t §AHE ¢F
e GREIE AdAskle AHMI010217F A=SAAT
ol& 94Ast 4 F4e] T B2 FIY S8 A
£ 3% DCTE AHgstz e 718 A2"Eae 58
Aol BA7} Hoy =& w3 Ao} zejglel FUH <4
AR7E ALRSIEE ] vEGS YPAA ZdHdd
o] BAstA et web B sRdye ARG
A8 AP eoeRE H263 F94 ¥357] TMNS2|
DCT A4EAE 22¢ A2 $AM7 438 Hyx®
Herstn W QlEs]e vEQY wnel By JHE
zejEled AR FElY 4es ALY 4 de AR
& YA oS AS APl AL H263 FFY B
E37)9] PR B Hymd &4 92 (hy) gm®
AT} Zo] Bl

(B nos = _g{_ @



80
Nar-mwr
go=o( HED) ®
£(x) = (apx+ ax+ azx®+ ayx®le (aux + 0 ©)

ap = 0.79406835, a,=—1.6394898, a;=0.61415342
ay = 0.46967190, 4,=4.2767498, as=—4.8919091

A (M3t 89X DCT & 37|17 MxM ©F j
E 04X M-17R19] @& Aedk D<M,
0<jM—19 e A @) A8 x=V P+ F/ug P
& 4 (90 HYgM g8 Ft A4S g2 A D
o sy AB2E FAEY) PB Hpyad AL
o] ¥ A¥ BAEI¢ olFo 53 A7t 129 & 7}
A9 Qe & VA2 (g rec™ 7HFE FAE FAF
371 P H/PE(;E] Z 2 (hy) pecs de & AUtk

(a3 prc= (h ¢ pac = j}z (10)

4 O a,& €= ilQpee— H padls 5 JPEGIM
A Azt By F widshe o2 ANE ¥R
Qrec™ Hippc® 2AE H2z}el7) {5 ol gE
o|TH7INI0). 2 39 (A% JPEGA Q4 Az £49¢
71 B wEshe o2 AMNE Qe YEMZ, e
A=12% Hypx & Hpee® YERIH, ©8 A=15
d WY Hyxp& Yebdck

1B 22 37 56 68 | 109 | 103 | 77

24 35 55 64 81 104 | 113 | o2

49 684 78 87 103 | 121 | 120 | 101

72 g2 95 98 | 11211001 103 | 99

@) Qrec

15 13 13 17 26 45 70 83

13 12 14 8 28 a8 72 84

13 14 16 21 a3 55 76 a5

17 18 21 29 45 87 B1 BB

26 28 33 45 62 ?7 as 94

45 48 55 67 77 B4 90 | 108

70 72 76 81 85 90 103 | 131

B3 a4 as 88 94 108 | 131 | 182

(b) Hﬂm . H}PEG{ A= 12)

TETRYRIE 8% HMO19D

19 16 16 21 a2z 56 88 | 104

16 16 17 22 34 60 90 | 105

16 17 20 26 a4z 69 a5 107
21 22 26 37 o6 &3 101 | 110
a2 34 az 56 78 97 106 | 118
56 60 69 as 97 105 | (13 | 133
28 90 95 | 101 | 108 | 112 | 128 ] 164

104 | 109 | 107 | 110 | 118 | 133 | 164 | 227

©) Hpz53(A=15)

@ 3. 43 HelE
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