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Fast Integer Pixel Search Algorithm of Multi-level Cross Diamond
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[ Abstract] To improve the speed of motion estimation, a fast integer pixel search algorithm for H.264 called Multi-level Cross
Diamond Search(MCDS) algorithm is proposed. The algorithm uses the spatial correlation of Sum of Absolute Difference(SAD)
value to set thresholds adaptively. It uses the spatial-temporal correlations of the motion vector field to predict the initial search
points. And it makes early-termination judgment and selects search templates adaptively according to the relationship of the current
minimum cost and the thresholds. It locates multi-cross diamond template precisely adopting the technologies of early-termination
judgment and adaptive search templates selection. Experimental results show that the proposed algorithm can save a lot of motion
estimation time while maintaining the search accuracy basically compared with the current algorithms.
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HEATY VR, I DN TEOA 0T 0 U6 L5 T8 b A0 02 0 4 v I i)
A EENAER . SRET H264/AVC 25 B 1
IM10.1 & 47

SCISHE R 3R Pentium(R) Dual-Core CPU 2.6 GHz,
2 GB RAM; HESIREEM T : MK EE 16, 16], 5 Wil
HBEW, FHIRRE IPPP, YUV M2 4:2:0, Wi
230 fps, EALSHCH 28, FLHIER 6 MBIFEARF K
QCIF #% A B 408 % %] : mobile, foreman, soccer, news,
mother-daughter, akiyo, %FiX26/F 4 BHT 100 Widk4 TR0 45
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1 Bin At MCDS S35 H b 53 i 502 gl 4 v I ]
k. WE 1 AfE L, MCDS FLEEMHxFHAME %,
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G VI AR R T 90%; 5 UMHS B, Biazh
v R R T 40%~70%; & SUMHS HM L, Kizg)
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2 Fit7n ik MCDS B33 H A 55035 ) g P45 W6 L LE 4%
Fo WE 2 WRLEHH, MCDS XA KA i3 51
ARTRAE R F1FS FEA L, VEME {5 b PR T
0.06 dB, P FFET 0.03 dB. FUHAMFEM L, EEEM
WWMHZEARKR, FeRRMNF SUMHS 8k, FHRET
0.01 dBo k751K soccer if, MCDS 5.3 i e fi {7 W
Febb FS R UEAE {5 W LE R 225 0.01 dB, SCRR[14]%EW1 T FS
TETR VA 5 MR PO A — 5 B el A R A

1 MCDS B3 B0 BB 345 R b
- BB s BALR/(%)
FS UMHS SUMHS EPZS NCDS MCDS AFS AUMHS ASUMHS AEPZS ANCDS
mobile 110.659 26.763 18.318 18.295 12.504 9.167 -91.72 -65.75 -49.96 -49.89 -26.69
foreman 112.955 30.383 21.139 21.536 22.421 11.262 -90.03 -62.93 -46.72 —47.71 -49.77
soccer 116.410 38.605 26.784 24.363 26.361 13.354 -88.53 -65.41 -50.14 -45.19 -49.34
news 110.433 12.233 9.088 12.045 11.435 5.878 -94.68 -51.95 -35.32 -51.20 —48.60
akiyo 111.132 9.494 7.283 10.705 11.506 5.584 -94.98 —41.18 -23.33 -47.84 -51.47
mother-daughter 111.237 12.846 10.154 12.401 12.632 6.441 -94.21 -49.86 -36.57 —48.06 -49.01
#2 MCDS BB a8 dB
T WAL (R L ALk
FS UMHS SUMHS EPZS NCDS MCDS AFS AUMHS ASUMHS AEPZS ANCDS
mobile 3291 32.89 32.88 3289 3291 32.88 -0.03 -0.01 0.00 -0.01 -0.03
foreman 35.77 35.74 35.71 35.74 35.75 35.75 -0.02 0.01 0.04 0.01 0.00
soccer 35.34 35.32 35.33 35.31 35.35 35.35 0.01 0.03 0.02 0.04 0.00
news 36.22 36.19 36.14 36.19 36.23 36.16 -0.06 -0.03 0.02 -0.03 -0.07
akiyo 37.68 37.66 37.65 37.66 37.69 37.64 -0.04 -0.02 -0.01 -0.02 -0.05
mother-daughter 36.77 36.77 36.74 36.76 36.75 36.75 -0.02 -0.02 0.01 -0.01 0.00
42 F Rk, MCDS %3 5 FS #3: UMHS &3 . SUMHS 5 S5KiE

T3k~ EPZS B3 NCDS HikMilte, AL T HEH
JERIRIRE, KA T B A5 .
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