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Abstract

H.264/AVC has many repeated computation for motion estimation. Because of that, it takes much time to encode and it
is very hard to implement into a real-time encoder. Many fast algorithms were proposed to reduce computation time but
encoding quality couldn’t be qualified. In this paper we proposed a new motion vector prediction method for efficient and
fast full search H264/AVC motion estimation. We proposed independent motion vector prediction and SAD share for
motion estimation. Using our algorithm, motion estimation reduce calculation complexity 80% and less distortion of image
(less PSNR drop) than previous full search scheme. We simulated our proposed method. Maximum Y PSNR drop is about
0.04 dB and average bit increasing is about 0.6%
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Z=22 Y PSNRY HIE 2 #lun
Table 1. 'Y PSNR and Bit rate comparison between

using SAD only and using Cost function.

SAD®% AHE | Cost &+ A
PSNR |Bit rate| PSNR |Bit rate
container.qcif | 3574 | 11564 | 3593 | 46.00
24136 | 3645 | 89.86
54864 | 3613 | 111.96

carphone.qeif | 36.05

foreman.qcif 34.05
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21
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Fig. 2.
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Table 3. Performance comparison between previous method and proposed method.

Full Search Proposed
g4 Y PSNR | U PSNR | V PSNR Bit Y PSNR | U PSNR | V PSNR Bit
(dB) (dB) (dB) (Bytes) (dB) (dB) (dB) (Bytes)
36.30 39.81 40.32 373144
grandma.qcif 36.31 39.80 40.28 374864
-0.01 +0.01 +0.04 -0.46%
3723 37.90 R73 696408
highway.qcif 37.23 37.89 38.68 692072
- +0.01 +0.05 +0.63%
39.31 3962 42.05 330392
claire.qcif 39.25 39.65 42.08 330480
+0.06 -0.03 -0.03 -0.03%
35.61 40.68 4025 465360
container.qcif 3561 40.65 40.25 468072
- +0.03 - -0.58%
35.30 39.79 40.61 1173024
carphone.qcif 35.25 39.82 40.60 1149536
+0.05 -0.03 +0.01 +2.04%
35.25 39.81 40.30 656320
news.qcif 35.29 39.82 40.36 655264
-0.04 -0.01 -0.06 +0.16%
34.34 39.13 40.62 1311280
foreman.qcif 34.77 39.13 40.68 1291064
: +0.07 - -0.06 +1.57%
3054 36.75 36.34 890448
stefan.gcif 30.42 36.77 36.36 876984
+0.12 -0.02 -0.02 +1.54%
average - - - - 4003 | -001 | -001 | +061%
PSNR drop
g o3 Ha 298 U] Alo]EF% N 289 2 SAYoe] & ddoltt gA JH(Search range)oF
2 FA3g "F At} ol g 7] Ato]Fe] FFE I S -15 ~ +15 7]Eo.2 dto] B 49 JA 49 o)
doj2 734 Elo]™ Agro] o YA E @Yol & 7] AbolE AAHE 3t E 394 B 4 glKo] At
A 3k}, # uAle Ab2E Ast Y PSNRe A3tz o) 004
T 34 AlEFHoHe AMEE A4E grandma,  dBl 2w MIE FrHEE B 06%7F ST
highway, claire, container, carphone, news, foreman, I3 ol FAYel AAY 43t JE FAET o}
stefan"] th A E# o] Ao ALE3l reference code= JM Y} highway$} stefand} 722 B2 2394& 72+ 9
& AHgEETh Q29E ZHY Y FE stefand Al dog Qa3 AR= g FFAM A9 fle
9]5} EF 300 frames 139 32 (stefand 100 o Bit $7I12E 18 X & & 5 Uk 29 4
frame) Baseline profileg A}83te] CAVLC JJEZY g At %3 thr] Alo]EL 71E AYY 3Y FA

#23¢ FPGe =3 Fx TP s5zFde=

sk gagdde 7l2, Az +15~-152 sch
Algdol e A" ¥4 F grandma, claire &

Abol 1l carphone, foreman®]

E

o oy rlo

news®} stefan®] 7%
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Table 4. Performance comparison between fast algorithms and proposed method.

ALt ¥ At & 7] Ao|2 Average Y PSNR drop
MV +16 ~ -16) | (MV +7 ~ -7) MV +16 ~ -16, dB)

Full Search 4805 (961 x 5) 1125 (225 x 5) 4 (41 ABrEE) -
NTSS 231 (33 x7) 231 33 x7) 123 (3 x 41) -0.09
DS 511 (713 x 7) 189 (24 x 7) 492 (12 = 41) -0.11
Hexagon 320 (47 % 7) 126 (18 x 7) 492 (12 = 41) -0.15
UMHexagonS 693 (9 x 7) 693 (99 x 7) 287 (7 x 41) -0.03
Proposed FS %1 225 I ) +0.06
3 g4 Hge Ay AA e 39 Hert U2 Fast ME WA5% Early Terminationg %33
Bt 24 239 WE ol 229 dFSoE 3 A9 Extreme caselX ¥ Early terminationS AH&-3}
zaA He @A ARG oHg 54 2AY F A e AT 2AY 239 HaE A8 o e Al
A AR g ol gat @do] BAEe A E e g Hoz umeA A9l s
Ao Ayl AA 9 4 ek AT AtE SAY F 4A B uig} 2ol 7|E 15 B4 gugFe
28 2% ZAzo A% 3z B ydAe o 7% NTSS. DS, Hexagon #219] 749 dAtde Za
ko] FoEA H o2 U A WE e Ak} = aAw gae] FAPSNR) At A He Ae
7b o] FARA Ho Bit %ol 7] W&otk & = Aok =8 F53Q gA0R A o]H F3o

E 4XE 7€ & B4 duEe v g g7ix 7)vdel dhe Al Gzl AtelE 7t
FHA 7PF Bel J&HE He FAYE %ol Baso olZ s =gz TEE o
claire 34, 7 €349< 7= carphone 974 o)Zelgl A ¥E XA F Timing AA7F P&
foreman 94, We XYL 7HAE stefan G A €k UMHexagonS %419 3¢ t& 1% 4
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