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A Fast Muti-Mode Search Algorithm Combining Genetic Algorithm
with Diamond Search in Video Coding

ZHENG Wei' L IU Wenryao® WANG Yongrtian®
(1. Department o Optic & Hectronic Enginesring , Bejing Ingtitute d Technology , Beijing 100081, China;
2. Cdlege d Predsion Instruments and Opto-dectronics Enginering, Tianjiin University ,
Key Laboratory o Opto-eectronic Information Technical Science, BMC, Tianjin 300072, China)

Abstract: In order to solve the conflicts between searching precision and searching speed of mation vectors in video coding,
afast MMS (Multi-Mode Search) agorithm based on GA (Genetic Algorithm) and DS (Diamond Search) is proposed in this pa-
per. Its searching modes can be switched adaptively by the criterion of drastic level of the predictive mation vectors derived from the
Spatio-temporal coherence of the video sequences. In the mild motion mode ,DS method is used directly; In the drastic mation mode,
a combined GA/ DS searching method is adopted. Comparing with nowadays fast sub-optima searching methods, MMS can solve
the performance faling problem in case of large motion vectors ,which enhance the cgpability of video encoders thoroughly. Its per-
formance is near to the results of idea FS (Full Search) agorithm. Comparing with other searching methods using GA directly for
obtaining global optimum ,MMS combines DS with GA to achieve rapid convergence speed. Furthermore , by introducing multi-mode
processing conception ,the efficiency of sub-optimal searching methods is fully carried out. Its searching speed is nearly as fast as
DS. And its searching precision is guaranteed simultaneously. This agorithm provides a new framework for solving the corflicts in
moation estimation problems in video coding. The experimenta results have rectified its eff ectiveness.

Key words: video coding; motion estimation; genetic algorithm (GA) ; diamond search (DS) ; multi-mode search (MMS) ;
adaptive; spatio-tempora coherence
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(a) FS#¥E: PSNR_Y: 31.28(dB); PSNR_ C,: 40.06(dB);
PSNR_C,: 40.97(dB)

(b) TSS$¥#%: PSNR_Y: 30.38(dB); PSNR_C,: 40.17(dB);
PSNR_C,: 40.78(dB);

(¢) DS¥#:: PSNR_Y: 30.68(dB); PSNR_C,: 40.11(dB);
PSNR_C,: 40.98(dB)

(d) MMS $1#%: PSNR_Y: 31.06(dB); PSNR_ Cy; 40.21(dB);
PSNR_C,: 40.98(dB)
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(a) FS$3% : PSNR_Y: 28.71(dB); PSNR_Cy: 39.74(dB);
PSNR_C,: 41.13(dB)

(b) TSS $3 : PSNR_Y: 23.77(dB); PSNR_Cy; 40.10(dB);
PSNR_C,: 41.43(dB);

(c) DS Hik : PSNR _Y: 24.20(dB); PSNR_ Cy: 39.89(dB);
PSNR_C,: 40.89(dB)

(d) MMS $3%: : PSNR_Y: 26.60(dB); PSNR_C,: 39.55(dB);
PSNR_C,: 40.67(dB)
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