DEBEris

== 10-35-02-07 FEA18}E3]=12] °10-2 Vol. 35 No. 2

Fast Mode Decision Algorithm Using Efficient Block Skip
Techniques for H.264 P Slices
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ABSTRACT

In this paper, we propose a fast algorithm that can reduce the complexity for inter mode decision of the
H.264 encoder. The main idea consists of two techniques. The first one is the technique early terminating mode
decision process. We focused on the skip and 16x16 mode because these modes occupies the largest portion in
most of sequences. The second one is the technique skipping unnecessary 8x8 modes. The time consumption
caused by the 8x8 mode is very considerable. Therefore if we can extract the unnecessary 8x8 mode calculation
well, a large amount of time can be saved in total encoding process. The experimental results show that the
proposed algorithm can achieve up to 43% speed up ratio with insignificant PSNR loss. The increase of total

bits encoded is also not noticeable.
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(luminance) E-E2ol|42] 4712 RE 78|31 4x4
Tl EEeAe] 7] REES TAMEIA FHA
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Cost(RDC)7} Fali*jof &} ze]lw 34 RDC
= Ze 2ot #HAe] mER AEe] H o7ls
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If {(RDC, < RDC,,) &(RDC, < RDC,) &(RDC, < RDC, )}
Then best mode is MDO1 and early terminated 2)

Otherwise jump to the next step
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thak vAAle Al (3)3} (4)0ll4] HojzIch
HR = Num. of Hit MB <100(%) 3)

Total num. of MB

AR = Nlum. of Hit MB X100(%) @
Num. of Hit MB + Miss MB

Total number of MB < ¢ sequenceﬂl/ﬂ e
XL_J} 2=013] MBe| AHAMNGE e A, Hit
B2 AljkEl daE|ES A]»-%—KHH HAR=s}d 2
_0121 MBE A3l 2-> MBS 5=8ht) 18|a
Miss MBE AAZE ¥Ryl weore] opdd],
$E7F AR &S g MBS oiE
% 1eM 8w 7P ok el meis 28
2 yeEeRlel At mege] AXEAEE B
Eov} mE3e| Bld) 953 =k a=lRE, ukef
$2)7) mEgs el mER ALggh, Sl o
T AZE R SHelA] Rz o] 5hE A&
U &4014 X 194 & wf =57 HR¥} AR
Aol= Eéi 32 7] wiige] oH
REZS 7}0 et eplRe=R & ZolA= & 2
oA HoAXlE F o AARE A¥EE FE AAE
4 & Aok
HR, AR, PSNR, 12| H|EE o dgt Ao
23E, 92 HRF ARQ] &2 Fto] PSNR¥ H]
Ef oA o 2 A5E 9117163\‘4% e &
a2 glek ARk % Elzoﬂﬁ
g et ohde} 9z ARE ARaE w3k v
- 8%k sEEelr] Wi, AR vt
7P dedtia Azsls Bl REs Y 22 AT

a3 o B AASS e 2er) 9 A

o
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E 1. Z=E Alo]2] IA|(CIF, QP=28, 100=Z|%))

HR | AR | HR | AR | HR | AR
Foreman 60 92 61 93 68 92

Sequences

Akiyo 90 99 91 99 95 98
Coastguard 35 91 35 91 38 92
Stefan 54 93 53 93 57 94

Mobile 27 87 27 88 27 94
Container 85 97 85 97 90 96
Tempete 43 89 43 88 45 91
Bus 43 91 43 91 46 92
Average 55 92 55 92 58 93
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2. 7 eb)l meel g AlsHEt A(CIF, QP=28, 100
T

Target | Sequences Al(DdS];R ?ZI; ATime(%)
Foreman -0.07 -0.50 -21.34
Akiyo -0.05 -0.71 -43.50
Coastguard -0.02 -0.24 -10.08
Stefan -0.05 0.17 -16.74
el Mobile -0.04 -0.24 -7.01
Container -0.03 -0.04 -43.36
Tempete -0.05 -0.43 -13.35
Bus -0.02 0.12 -14.70
Average -0.04 -0.23 -21.26
Foreman -0.05 -0.59 -23.07
Akiyo -0.04 -0.72 -43.54
Coastguard -0.02 -0.06 -12.60
Stefan -0.06 0.07 -18.68
ne3 Mobile -0.05 -0.25 -10.02
Container -0.04 -0.63 -43.50
Tempete -0.04 -0.34 -16.03
Bus -0.03 0.06 -16.88
Average -0.04 -0.31 -23.04
Foreman -0.04 -0.38 -17.99
Akiyo -0.04 -0.95 -32.50
Coastguard -0.03 -0.19 -10.02
Stefan -0.05 0.24 -14.51
HES Mobile -0.02 0.05 -7.51
Container -0.04 0.07 -32.43
Tempete -0.04 -0.16 -12.54
Bus -0.03 -0.01 -13.84
Average -0.04 -0.17 -17.67

olcl. ujgbx, HR, AR 18]3 ATime 2] A 7§¢]
sejrlelg olgale] Al el Fu wEF A4 w
=7} $o9A AAE F ek E 104 22l
5E39] HR3} ARS 9] WAt g o
b gre A o® T Held e welFr)
% 2904 A AFS] B0 229 PSNRS =)
wsjago] w)§- Wlalc) SlAT ARk ZhagolA
el Aolle welFa gl AuHoz A
)l 71ks}e] wE3e] HHe] Bl mER Ale]
3iek

1 r°*'

m, = argmax MP(HR,AR,T)
m={m,,ms,mg} (5)
MP = a(HR + AR)+ (1— )T
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If {(RDC, < RDC,) &(RDC, < RDC, )}
Then best mode is MDO1 and early terminated  (6)
Otherwise jump to the next step

. 2=8 XJ| AZl(early skip) ¥12|E

R ZAAe] glejr] mrEge] HA R sl H FhE
2 ] 34 Yk AlRle] oW ARfzeldE
o] i gtk 3 32 7T7He] AlRAEelA A
A ReEH 2ege] tigh vlEY FAA FAE
HolEr), 3 3of|4] Ratios AA MBY 7ol
@ HAxreeae) wege] A4l wlEe vl
t}. Mobile, Tempete, 72]3 Stefanz]3 2 24
o ARE X e ARAES AdRem
=2 Ratiog 7HHth o7& =R | glejrd =
=82 Ao s FagS vehdith Akiyo
Container 7+ £3] A7} HE ge AP2E
S ¥1 289 Ratior} "¢ ks e & 5
k. 2 F Ao ¥ Ratiox 5%°l3te|th
ojFloR B wf Y= A AHwrt HE =
AlAoA BEgL 18] FRo37 JEE 3FA] U=
= AE o4 5 9l

olBZHA feEli= A ARyt ME e ARk~
ol glolA m=8 27| 23] dwEFe] AeS
53] AAE Aozl As o

EX
oA el wese] 2] g dwelEe] w
<} >3

E 3. #7uee) wege) uig

Sequences A =gl sl Ratio(%)
Foreman 2471 12.7
Akiyo 425 22
Coastguard 3588 18.5
Stefan 4340 22.4
Mobile 6650 343
Container 584 3.0
Tempete 4898 25.2

Sequences DP(dB) DB(%) TR(%)
Akiyo -0.02 1.26 -38.6
Bus -0.02 3.31 -51.5
Children -0.05 7.37 -44.6
Coastguard -0.04 0.96 -51.5
Container -0.01 1.67 -41.4
Flowerr -0.01 3.87 -48.8
Football -0.01 4.76 -51.1
Foreman 0.01 7.29 -45.7
Hall-mon. -0.03 2.05 -39.4
Mobile -0.07 2.58 -52.1
Mother 0 1.06 -40.8
Stefan -0.03 3.63 -49.3
Table -0.02 5.01 -47.1
Tempete -0.03 2.27 -51.0
Average -0.02 3.36 -46.6
S glek A dloly 4E el Sl ne
Aol 28 wlm Qe susiel el
I dele] medulel] nisid el ekt W
A dZH AR Arht ARagieA]el i vl
5 F=rk 1 AANES E 40l Fld 5 o)k

DP= fl#fe] Qlare} m=8S s 32
olZr] Afe]e] PSNRE] #o]E vjeplirt. DBE H]
Ego] Z7RFS vehith 12|32 TR AlZF 7k
&5 vehick PSNRE] i AaAE B A9
AR el vl ESS] Fohs ¥ Acka
& 4 ik ARRRAES o] Aol i 53
et Axela & 4 9lizdl, Mobile AlF2ollM=
A meguks AFHAl Aees eld 7
52% 7VeFe] A7 ARags Holvh e AlRE Ak
e o2 47%¢l D3Ik o|=a] 2l e AA
el LE8S sk Zlo] dvht F83 7
7t = e o = Sk

3 394 Akiyo2} Containeroll4]e] mx=go] 2}
ek HE2 2~3% A% Hlell HA] ookt spA|ut
o] 22 ml&-S wElshA] o¥a dFHE s
T2l 40%717ke] AZBEAE AlAG7E olvh SR
2go] AA7E THeESs o] AlRRA<l ol ell=
Estal el AA 3] gleld Aes 1
237 & = qlvh Ak daElFe] FH 5
= 59 shivh Ae el Hasle|th ¥|E %
e H=8s 3] omH HIEEe] sl
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ol 2 ke RelFa AL Sl welEe
AsAs glo] W Azt AEaE olHeld £ gle
H82el mrge] F7] 7] odwE]ES AQksia
A} &k

S3hA, 2l olvl sPdelx ARE=
S3faa} gy me2, wE3 gy REe] A
5 AAs] olgsh afHor negs Ae f
E7ehs o] el 7Helrt ol5 Al m=9]
RDC 3}E°] 2718 I FRE 8450

o} olggk FAE A (7)elA] Hedzick

L= =

p {[((RDCZ,:DRé)C3)+2)

0

><100]>TH8}

7
Then MD8 is early skipped M

Otherwise MD8 is considered

o] WAl THEE B8 ~7)E 1% gt
e F88 sfefeleeleh Teinw
THS S AAT AP Fal vlel nAATIA B

o} $e 229} 2 =39 RDCHIF 202
RDC #& v|lwdrowxn megd z7] ~318

A S MBS T3ltl. bMBsE rMBsZEellA] 3
] merl negel MBY & el dMBS8s+
ANE A HAxrsr) mege AER SE
vhehdich. nMB8-2 A7) AHEsIM FARErt w
=37 A% AEY 490 55 vehich olwje]
MBe] HAHEE= AAw mege] opd otk
tSKIP-> 4] (7)& ol&sld mE=go] F7lell ~71=l
MBS tehfith SKIPQ] = 2] (8)< EaliA 7
Ato]=lt}. D8 ratio®} tSKIP ratios= 22t 2] (9)2}
(10)5 &3l AxtElck

# of tSKIP =# of rMBs —# of dMB8s—# of nMBS8s (8)

DS ratio = T-OFMB8S 0o )
# of bMBs
# of tSKIP
tMBskip ratio= ——— *100 1
P # of rMBs (10

Al (92 REgo] HARE=ZHN ulEA A=
HE&S el 4] (102 2288 2E=859]
(N ol8dl =A=e v&S Jepich H
D8 ratio= 73%°|t}. Akiyo, Container, 2|3l
Hall-monitor 72 BAAR7} H2 A|F~ES] DS
ratios 53] Yt} oA A WI} AL AFA
2ol el = daElse] dEd A= 3
o= 7S onlgh). A el AR E

oZle] APT A o

o >

258 B3 21ER HA 92 MBES] $714 54( CIF, QP=28, 50=%%)

o7 A7 |Al =
AL Akl tMBskipe] S AFRE] 2o

Sequences # of tMBs | # of bMBs |# of dMB8s |# of nMBS8s | # of tSKIP | D8 tatio (%) | tMBskip ratio (%)
Akiyo 2763 398 213 710 1840 53.5 66.6
Bus 14362 3984 3231 7260 3871 81.1 26.9
Children 7992 3558 3298 3501 1193 92.7 14.9
Coastguard 14635 3469 2521 6753 5361 72.7 36.6
Container 3630 482 179 756 2695 37.1 74.2
Flowerr 11988 4995 4280 4896 2812 85.7 235
Football 13952 5224 5008 6256 2688 95.9 19.3
Foreman 10725 2410 1918 4645 4162 79.6 38.8
Hall-mon. 4950 932 568 1305 3077 60.9 62.2
Mobile 16030 6401 4545 6543 4942 71.0 30.8
Mother 4216 346 239 1054 2923 69.1 69.3
Stefan 12468 4108 3197 5600 3671 77.8 29.4
Table 11520 2731 2035 4104 5381 74.5 46.7
Tempete 13704 4630 3208 5000 5496 69.3 40.1
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I-Frame encoding

Calculate RD-cost
for mode 0,1

YES

-.

Edge Block ? Calculate RD-cost for|

UNO

Find Average RD-
Cost for Large
block and others
from neighboring
blacks

RDCo < RDC3 &&
DC1 < RDC;

(RDC2+RDC3)/2*100/RDCo

The number of Large p—
block != 0 and RDCH > ——

Calculate
remaining
NO modes

RDCo < RDCL &&
RDC1 < RDCL

Finish Encoding
Process

£ MBEZ 41%°l s mc8s Z7] 27 A4
& 9leS vepich 7] 27} dwE|E
Zgol gt AnkzH, 2l Al o] Ak 2
2E ool £ glgith AR Axl= Ay Ax)
E Avsls Aol Hojxzich

AF7HA Awg AA due|Ee] g £2 o
oo el 113 3ol BofFar 9lrk

:

& FAL X 694 Hoix|ar glrth

g vl AR AR E 76l wedA T 9
At

ow, BE FEE AV Fprleel] 7]z
sojzich A WA slEpelels 1z AR s
(ATime)e]x, F WA derlel= PSNRA|(A
PSNR)e |t} 12]a wix|2t sjejelel= BB WHelE
(ABR)oItl. o]Eel didh AkAle Zt A (11),
(12), Z2la (13)ellA] Rodxick

T -T,
ATime = 2ot MB2100(%) 1

M12.4

APSNR=PSNR__  —PSNR,., (dB) (12)

proposed

Windows XP professional
PC environments 2GB memory
Intel Pentium D3.2 GHz
MYV search +16
RD Optimization Enabled
The number of reference 1
frames
Profile Baseline
MV resolution 1/4
GOP structure IPPPPP...
The number of frames in 100
a sequence
Motion estimation scheme Full search
QP 26, 28, 30, 32, 34
Fast chrlorna intr.a mode Enabled
decision(option)
THS8 75 (Pre-fixed)
ABR — BRpmposed - BRJMIZA (13)
BR 124

E 79149 BEF S5 HaT vehlx 5
= 212 el 7|EA R IMI245 o] 43t
z)
=

ol A3l AgATe] vl 9l 2714 vl
didell wigk AIE 0|83t sh= Zhan's
algorithm lo] 3 vp#] shpb= 7]HA<]l Mi12.4
AzEeor F7X] 41 “EarlySkipEnable”,
“SelectivelntraEnable”S 715k WAl o] RS
IM12.4°)4+= Fast high complexity mode =} &t
ok 9] e Z Al MBO] Aol $1xIgh
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