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Fast Motion Estimation Based on
Small Diamond-Linear Search Pattern

REN Sheng-bing, CHEN Yuan, JIANG Wei, HUANG Zi-wu
(School of Information Science and Engineering, Central South University, Changsha 410083, China)

Abstract This paper proposes a block-matching algorithm named Small Diamond-Linear Search(SDLS) using small diamond-linear search
pattern. For stationary blocks, SDLS can find the Motion Vector(MV) by one small diamond search. For blocks with motion, SDLS gets a block
distortion decent direction from the distribution of computed block distortions. By using a mixed small diamond-linear search pattern, it can reduce
the number of search points and locate the MV rapidly. Through using the search center prediction, SDLS can further improve the search speed and
quality. Experimental results show that the proposed algorithm can decrease the search points by more than 50%, compared with Diamond
Search(DS), Cross-Diamond Search(CDS), etc., while maintaining similar PSNR of pictures.
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1 5
carphone 176x144 300 football 352x288 100
claire 176x144 300 mobile 352x288 100
coastguard 176x144 300 mon_dau 352x288 100
foreman 176x144 300 news 352x288 100
suzie 176x144 150 paris 352x288 100
flower 352x288 100 stefan 352x288 90
2
FS TSS FSS DS CDS SDLS SDLSp
carphone 1089 33 1581 13.18 10.60 6.37  5.83
claire 1089 33 1462 1143 826  4.69  4.68
coastguard 1089 33 1568 13.03 9.88  6.83  5.00
foreman 1089 33  17.06 14.87 1300 774 597 [1] Koga T, linuma K, Hirano A, et al. Motion-compensated Interframe
suzie 1089 33 1525 1245 971 593 540 . . . .
flower 1089 33 1824 1560 12.85 812 6.3 Coding for Video Conferencing[C]/Proc. of National Tele-
football 1089 33 2652 27.84 2051 1568  11.60 communication Conference. New Orleans, LA, USA: [s. n.], 1981.
mobile 1089 33 1607 13.13 1014 6.83 528 . ) .
mon_dau. 1089 33 1669 1342 1031 614 581 [2] Po Lai-Man, Ma Wing-Chung. A Novel Four-step Search Algorithm
news 1089 33 1594 1253 914 526 5.1 for Fast Block Motion Estimation[J]. IEEE Trans. on Circuits
paris 1089 33 1617 12.87 964 567 528 ]
stefan 1089 33 18.90 16.98 16.25 8.74 6.46 Systems for Video TeChnOlOgy, 1996, 6(6) 313-317.
1089 33 17.25 1478 1244 733  6.05 [3] Zhu Shan, Ma Kai-Kuang. A New Diamond Search Algorithm for
3 PSNR dB Fast Block-matching Motion Estimation[J]. IEEE Trans. on Image
FS TSS FSS DS CDS  SDLS  SDLSp Processing, 2002, 9(2): 287-290.
carphone  30.53 3013 2997 3002 2990 2987  29.87 [4] Cheung Chun-Ho, Po Lai-Man. A Novel Cross-diamond Search
claire 41.96 4195 4195 4195 4193 4194  41.94 . . .
coastguard 31.92 31.37 31.69 31.73 31.32 32.59 32.81 Algorlthm for Fast Block Motion EStlmathn[J]. IEEE Trans. on
foreman 3082 2999 20.99  20.87 2954  29.48 30.25 Circuits Systems for Video Technology, 2002, 12(12): 1168-1177.
suzie 35.35 3502 3519 3525 3491 3508 35.14
flower 2586 2456 2561 2582 2271 2582  25.82 (5] ; : MAP Bl
football 2481 2368 2338 2329 2310 2282 23.57 , 2009, 35(3): 237-239.
mobile 23.96 2367 2375 2384 2383 2385 23.84 . . . T
mon dau. 3950 39.01 3914 3014 3892  38.99 3905 [6] Jain J R, Jain A K. Displacement Measurement and Its Application in
news 35.44 3512 3509 3508  34.94  35.03 35.16 Interframe Image Coding[J]. IEEE Trans. on Communications, 1981,
paris 30.65 3018  30.36  30.47  30.09  30.32 30.36 .
stefan 25.64 2383 2386 2379 2334  23.06 25.01 29(12): 1799-1808.
31.37 3071 3083 30.85 30.38  30.65 30.99
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