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Abstract

In this paper, we present a determination method of quantization skipping condition for H.264/AVC video encoding standard. In
order to reduce the complexity of quantization process that is coming from integer discrete cosine transform, a quantization
skipping condition is derived by the analysis of integer transform and quantization processes. The experimental results show that
the proposed algorithm has the capability to reduce the computational complexity of CPU operation time about 10-25(%).

Keywords : H.264/AVC, quantization, transform, skipping condition

AN 2

Q) SANSL FRENAATYY
School of Electronic Engineering, Soongsil University

¥ A AR 29 H(mhong@ssu.ac.kr)

% 2 =R i FHATAL Y AR (KRF-2006-005-103801)
2 AN W A7 A Aol ofsf I E A



412 +4

(2
L)

231 B2 s A RN AHoz WRE v

2 1 A2 §2¢ ol ia} 399 gean

A ol &8 @a@-ﬂ ASFES o4 :_1 T xil‘-"PFJ%IE}

| 4 %k w} A ¥AS MPEG,
A BF3 g B3 RO
ZA A5 o2k 3 W3 3 zg-% 7o 2 sH= H2o4 %
G B35} 9] st A AAo] ) ArE 6 F

FFas e A
% (Integer Discrete Cosine Transform) % %
ol-gste dAt3t Ao A 2AE TR
3t 3 QS arTlE e s Albsich
= 7 o] #Addr). 2N & Y ¢
AT FAst 3’—}7‘6‘ A 71 9] wi 7ol il 7keks) A E)
3HAME AGE BAY gy Fe s A
: iﬁ} BAE ol8sk W AR
3t Ao WE YAAE FEdAT TG 4-00 A= Atd

whag] A% Aol thal 7)esh, SIS ASS Wit

P

N, AL BiE

b
{
offl
ol
o2
F
FN
4z
fol
jO,L
s
K
s
4o
ol
b
o)
ox
rlo
%

FAAM A £E5 4TS A8
7] -?4"’3& A =2 A SAD(Sum of Absol- ute Difference)”}
AREEE 39 FA E BAA doR)= oS 24 B
2 HE 3P 4 s AL 539 A
H264 $%F7 2T 723} A= F3317)9 B35
34719 o oAt AE WEIY FAGT FAl(Mismatch)E
AAstY S &HU TS Astd 4x4 F4Y HES =
Stk B3 st AL Al 9 A4 daks H3)

> H264/AVC &%

A 258 AL A% B 4G 24 27 7)Y

7) 93 T3t Po] 712 BAFE ThEA) B WHe

2 $94d,
Elu,v)A( Q) u,v)+
Bu= TR G quots ()

A HolM E(uw) R Eluv)e 2474 &5 U9
(u,0) 8 AT AL R AFY o4 AW BE AL
£ oumsttt E& @, f 1 A(Q,
2, 93 g 99 2w, 181 J- }3} W] o)&3}
= 37] 2% A} (Scaling Factor)E 7+t el 3t
A(Qpuv) T T 22 HolEE FYdrh

13107 5243 8066
11916 4660 7490
10082 4194 6554
9362 3647 5825
8192 3355 5243 (2)
| 7282 2893 4559

r=0, for (U,U): {(070): (0?2)? (270)7 (2’2)}
r=1, for (uv,v)=1{(1,1),(1,3),(3,1),(3,3) }
r=2, otherwise

A( @y uv)= M( Q)=

. &xs H 45 Mok 4

E HoME 27HA AL glol dAst 34 S Ao
o ANEES ZaA7)7] A% At gl tiE) g dnt
MPEG4 53 70| duhHQl o]2tofd HeAy 3 Ay &
AS1E AHEEhE 34, S ol d AE AS Az
ol g 24& =T W), FAs AL A F g,

f

max; |Z]< 2X Qstep, (3)

A Aol Z, = (i,5) WA SAEH DCT AlE 9J9|s)
M Qstep A8t 2814718 Y, max = A

AXNAE 9m|sict. H264 FF4 F3.38 W& kAtks) 3
AE ol ot 7o) HjAYPAHo T HeojdHT)

PF
Z; = round( W, Qstep) (4)



38 = 2008 A13E A%

A @AM W= H264 DY BF FIshA ) A
HBTS AX Ao, PFE post scaling 4% 4x4
E5 WY 3ta fXel whe} 23S etk =3 99
A (@)= H264 T974 BF 733 29 3z Ry
MF(Multiplication Factor)zh= 34l 3 +-50]5 A4 0]
23 WAl AAE T3] A% o2 g 7o) A
E @t AR U

Z; = round

g (5)

A Q) 7INSE H264 T4 EE F23} WA 7}
S A7l tidh 1& F9 =SS AT A L
e A @ A )ZFH st tadt 2ol Aeist
Herd 5 o

PF
max-,j‘ I/I/z3|< 2 X ‘qufnts

4

X (Jstep (6)

A A O A (6)9NM QstepS WALE 2H] Alo] =
UEP Y ghits = QpF 62 FEZ (Modulo, %) Q4HH
< SJul g}, A PAL 4 (IH FRE W} 7o)
% ol o7 B AT Huigtel FE 242 923
A% B3 HEE A A o5 AL %

¥0, rir oxt &L miw

o

V. dg 43

B =Rold ALE 74 594 BF 255 $4S 9
% S 2 P B A 71 g
H

Ao, Mx N 2719 8918 ol @ PSNRE thi-}
o) B,

2
PSNE = 255" X MX N (1)

hr—f1I°

413

A MM e 99y g Ris
UehH T, |« 1| & Euclidean norms 2} 0|3},
2+ “Foreman”, “Hall monitor” 379l thal] FAps} <ld)
QP9 T2 PSNR, H|E& % FFE CPU A3 A|7H
gk A4 o] 5 v W E UERATE A8 MRS BE G
of th3) v EEo] th3 PSNR 42 glor A4k
52 QP #ol AZFE BoldE $UT F Itk
22 die QP 3ol AZTE AYES 45 Y L
2313, ol & sl FAstAA A 2571 BoA|A H
FAAFeE A4 o5 AXA HI| wFolth
AYE FAtEtIA Ak vk o) MBS Flslr] %3]
E 33 F 49 QPoll @& & G AHREE HEpARI
¥ 337 ¥ 494 ‘Fault'= H264 2ol A x5l Alef &
E-o] o A|uk ARt WA oA Al EF FE LR
M Faultel] A FE o EFo| A 4= 8o A7
AHst7r B = Itk ‘Miss’= H.264 Aol A SFxbs)
HA A )R T A WA A EEC R AE
3] 3= ASE YR Miss’ EFo] BolAs4E ¢
& Z& Asts SR AT AQE Ao o) A &a)
A AFE 7] Wl dibed 23 o5 dAastA &
o} 3 ‘Succ'= FAS} A™ E5S At WA E o]-&3
A g oAt A WS AlFE o &8l dAs RS
AeA ATt E5 78 UeEth £ 49S B8 Al
QF Hialo] okats} Ajeto] mpE ‘Fault't LAY SHA] BhO
M, ‘Miss' 558 = QP7} AZFE FolgdE 1

AT,

+

O o> B0y oo

©

O
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Table1. Performance comparisons as a function of of QCIF “Foreman”
sequence

QP PSNRY { PSNRU | PSNRV | Bitrate | Operation
[dB] [dB] [dB] [kbps] |Time [sec]

‘6 H.264 | 45.01 46.19 4713 | 34011 | 0.657
MotrAl L 45,01 46.19 4713 | 340.11 0.594
04 H.264 | 38.61 4193 4293 | 127.16 | 0.627
Horatal | 38.61 41.93 4293 | 12716 | 0.552

2 H.264 | 33.06 39.08 39.48 46.09 0.547
H|oHrAl L 33.06 39.08 39.48 46.09 0.422
20 H.264 | 28.04 36.90 36.89 18.30 0.521
HotetAl 1 28.04 36.90 36.89 18.30 0.401
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Table2. Performance comparisons of QCIF “Hall monitor” sequence

QP PSNRY | PSNRU | PSNRV | Bitrate | Operation
[dB] [dB] [dB] [kbps] |Time [sec]
16 H.264 | 45.10 44.84 4533 | 253.74 | 0.608
HotatAl | 4510 44 84 4533 | 25374 | 0.558
04 H.264 | 39.78 40.90 42.71 51.89 0.584
HQHML L 39,78 40.90 42.71 51.89 0.528
3 H.264 | 3423 38.14 40.30 19.00 0.569
HIoHAL [ 34,23 38.14 40.30 19.00 0.486
40 H.264 | 28.58 36.29 39.04 7.25 0.541
HjotdAL Y 28.58 36.29 39.04 7.25 0.448
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Table3. Trust table of Quantization skip process by QP of QCIF
“Foreman”

Luminance Chrominance

QP Fault | Miss Succ | Fault Miss Succ
1) [74] [H) [H] [7H] %

16 H.264 - - - - - -
K| otghA] 0 39854 | 163602 0 12013 | 7787

o4 H.264 - - - - - -
H|QrebA] 0 5007 | 218177 0 4098 | 15702

32 H.264 - - - - - -
H|QrerAl 0 513 2589375 0 16140 | 18190

40 H.264 - - - - - -
Mot 0 71 |291353| O 830 | 18970

# 4. QCIF “Hall monitor” AR QPO| [}Z AR5} A2t IIX AlR|HE
Table4. Trust table of Quantization skip process by QP of QCIF “Hall
monitor”

Luminance Chrominance

QP Fault Miss Succ Fault Miss Succ
[7H] [4] [7H] [7H] [7H] [7H]

6 H.264 - - - - - -
H|oHatAl 0 27792 |243344| O 18165 | 1635

'24 H.264 - - - - - -
H|QHatAl 0 972 (292692 O 4904 | 14896
2 H.264 - - - - - -
H|QrrAl 0 37 297771 0 866 | 18934
40 H.264 - - - - - -
H|Qhkal 0 9 |305560{ O 177 | 19623
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