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An improved three step search algorithm fit for VBSME
hardware implementation

WANG Mingjiang , WANG Jinxiang,SHANG Di
( Microelectronics Centre Harbin Institute of Technology, Harbin 150001 )

Abstract: Based on the analysis of the reason that the TSS algorithm is unfit for searching low drastic video sequence,an
extensible three step search algorithm ( TSS)is proposed based on the prediction of initial point and enhanced searching in
small range . The proposed algorithm has a significant improvement over the TSS both on matching precision and the reduced
number of searching points,which enhances point searching in small range effectively, and the hardware structure mapping

to the algorithm is easy to be implemented at the same time. The algorithm is also very fit for Variable Block- Size Integer

Motion Estimation.
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Fig. 1 Three-step search algorithm schematic diagram

DL =25 6 S R 114 1 s A PR el 4 R B vl
FRIE T ORE (0I5 15 < 4 2% 7 PN AR 2 B T R A A0
S A R T S BR P b TR A 2 R X IR
GH AR . SEPRIY R T A 915 25 T A AT A A
R Ml AR BP0 1 [R) IR, 38 77 7 5 A% 22 0 R O A A5, 4R
F9 Jo) S R0 o T Pl T PR 3 B B TR A, 2
T 2 B e 76 S [R) e 971 i) B e A £ 6 2 38 B A,
A= 28 0k AW IR 10 PR o 18 Rk R A, 9F B
51 R R R LKA I RSB 55
A SR S TR TS0 T 18 R A DT BOORS B . R AE
18 2000 1A Y Bk B 65 38 3 0 R 5 TR 4 75 L R
L A5 DL A B MG 3R 6 1 A J) B I A WEEAE , R B S A
SCHb D A SR S 4G B T B R v R v 4 DT I RS
JiE T TR b S T 3 B A T T 4 B MPEG-4
1 H. 264 ZERATRRE IS S 25 B BE R 98, R 1 45
TIRHG I 3 T 5 5 0 = 2Bk (TSS) JE T WU 40 4R
B (PTSS) 48 R vk (FULL) 19 503 1 fig
L, 7T LB A A A T AR 6% e 0 52 0 A
TR

T R HR T 3 RS . R 2 (]
b BT RS AR S 2 A 7 X S B
8 R A, T SR R T A 5 i, B SR B
FEM B | 107 e A7 b7 Bz 3 4 e i P AR N 2
B BT S5k o A SR AE T ) 063 B 16 iy
T, SR BT T A 7 5



1598 FEEZEE % www. cjig. en

%15 %

&1 PTSS 5 TSS. £ TH XK 1%4 (PSNR/AB) LE &
Tab. 1 Comparison of PSNR for various sequences among

PTSS,TSS and FULL algorithm

Video Coast

News Foreman Football
Seq. guard
TSS 37.60 35.18 32.86 34.27
PTSS 37.61 35.61 33.15 34.34
FULL 37.63 35.89 33.27 34.65

T LL CIF #8358 Foreman J£ %1, i % % 300 kbit/s

1.2 M#H=FZMRE (MTSS)

H1 T A P A5 A 25 ) B A AR R B A S i
T AR T my pE U AR AT 69 25 BB S0 my 38 R
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my G AE TN ARG S TR AS [ B AR DX P Y EE
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Tab.2 Best my distribution proability around the

predict mv among different sequences

HWEPK Step/1§ %

Wi 751 ; : : 'y
News 82.12 9.57 3.25 5.06
Mobile 49.09 44.98 4.45 1.48
Foreman 33.27 40.70 6.93 19.10
Coastguard 41.20 39.26 6.18 13.35
Football 19.51 17.10 6.99 42.84
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Fig.2 PTSS algorithm’ s possible mismatching diagram

in small search area
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Fig.6 Overlap data of rectangle search template
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template realization
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Tab.3 Performance comparison among MTSS PTSS DIAMOND algorithm and FS algorithm

F el (RS PSNR /dB 3%/ (kbit/s) ME.T /s Points
PTSS 37.68 202.38 1.042 25.00
DIAM 37.69 202.42 1.016 13.91
News
MTSS 37.69 202.48 1.003 18.31
FULL 37.70 202.61 14.480 1024
PTSS 32.31 1004.3 1.071 25.00
DIAM 32.41 1004.7 1.023 14.05
Mobile
MTSS 32.42 1004.1 0.952 18.68
FULL 32.40 1004.8 14.381 1024
PTSS 35.60 299.73 1.187 25.00
DIAM 35.70 300. 11 1.105 17.29
Foreman
MTSS 35.79 300.07 1.074 21.43
FULL 35.89 299.99 14.605 1024
PTSS 34.64 800.63 1.320 25.00
DIAM 34.65 800. 56 1.371 25.02
Football
MTSS 34.65 800.61 1.340 26.50
FULL 34.94 800.75 15.050 1024

x4 SIANMTSS EERMEHERSTR
EFEITEEERIER
Tab.4 Performance comparison between adopt
MTSS algorithm or not in variable block size motion

estimation algorithm

PSNR g%k ME.T

WU A 7
BT A1 Sk JdB  /(kbit/s) /s
MTSS(16 x 16) 35.82  301.55 1.105
Foreman  FULL(16 x16) 35.92  301.68 14.160
(BRADZ)  MTSS(16 x16 -8 x8) 36.40 301.97 3.833
FULL(16 x16 -8 x8) 36.59  301.76 17.641
MTSS(16 x 16) 36.64 365.72 1.177
Foreman  FULL(16 x16) 36.65 360.30 15.126

332.56 4.146
322.31 18.387

(RFRBBA)  MTSS(16 x 16 -8 x8) 36.77
FULL(16 x16 -8 x8)  36.81
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