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Abstract

Motion estimation occupies most of the required computation in video compression, and many fast search algorithms
were propsoced to reduce huge computation. SAD {sum-of-absolute difference) calculation is the most computation—intensive
process in the motion estimation. Early termination is widely used in SAD calculation, where SAD calculation is
terminated and it proceeds to next search position if partial SAD during SAD calculation exceeds current minimum SAD.
In this paper, we proposed a modified 3-step search algorithm for effective early termination where only search order of
search positions are adaptive rearranged. Simulation results show that the proposed motion estimation algorithm reduces
computation by 17~30% over conventional 3-step search algorithm without extra computation, while maintaining same
performance.
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for(j=0; j<V;j++) {
for(i=0; i<U;i++) {
SAD += [sad operation]
if ( minimum_SAD < SAD )
[escape loopl]

a8l 2 =7 &
Fig. 2. Pseudo—code of early termination.
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w=iol A AQtahe

B35 278 H264/AVC baseline profiles AH&38t
I QP (quality parameter)3t2 282 AR, &
DojMd Zal
(@) QCIF Y4t () CIF 94 (o) D1 94

Simulation resutt.
{2} QCIF image {b) CIF image (¢} D1 image

{a)

EEEA | etuelE | SADYMS | PSNR(db) | ¢dd|
TSS 422271088 38.13 1.00
akiyo UMHEX | 179890698 38.10 043
EPSZ 263247972 37.75 0.62
Proposed | 316839430 38.13 0.75
TSS 530342964 36.25 1.00
container UMHEX | 218716781 36.25 041
EPSZ 301519938 36.23 057
Proposed | 424620928 3625 0.80
TSS 569400516 36.12 1.00
foreman UMHEX | 452671985 36.11 0.79
EPSZ 411415426 36.09 0.72
Proposed | 463907860 36.12 0.81
TSS 411796300 3780 1.0
hall UMHEX 179977719 37.77 044
EPSZ 241260379 37.81 0.59
Proposed | 306060408 3780 0.74
TSS 483452717 37.08 1.00
average UMHEX | 257814296 37.06 052
EPSZ 304360029 36.97 0.63
Proposed | 377859407 37.08 0.78
TSS 569400516 NA 100
maximum UMHEX 452671985 N/A 0.79
EPSZ 411415426 N/A 072
Proposed | 463907860 N/A 0.81
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(b)
EFYA | 212|E | SADHLHE | PSNR(db) | ¢4|
TSS 1813062445 39.72 1.00
akiyo UMHEX | 723640644 39.72 040
EPSZ 1007382717 39.69 0.56
Proposed | 1390975960 39.72 0.77
TSS 2302820300 36.29 1.00
container UMHEX | 1161406232 36.28 050
EPSZ 1258071258 36.29 0.55
Proposed | 1879444935 36.28 082
TSS 2469885208 36.79 1.00
foreman UMHEX | 2133027647 36.74 0.86
EPSZ 1922946270 36.74 0.78
Proposed | 2049716344 36.79 0.83
TSS 2040487900 3813 1.00
hall UMHEX | 1062115861 38.11 052
EPSZ 1106211349 38.10 054
Proposed | 1619351866 38.13 0.79
TSS 2156563963 3773 1.00
average UMHEX | 1270272596 377N 057
EPSZ 1323652899 37.70 061
Proposed | 1734872276 37.73 0.80
TSS 2469885208 N/A 1.00
aximum UMHEX | 2133927647 N/A 0.86
EPSZ 1922946270 N/A 0.78
Proposed | 2049716344 N/A 0.83
{c
EZGA | 202(F | SADAMSE | PSNR(dp) | 9dAH|
TSS 7995642249 36.55 1.00
mobeal UMHEX | 8373802682 36.52 1.05
EPSZ 7151431426 36.52 0.89
Proposed | 6536130487 36.55 082
TSS 7944748144 34.44 1.00
carkrun UMHEX | 11218414568 34.43 1.4
EPSZ 8225301727 3443 104
Proposed | 6494284067 34.43 0.82
TSS 8002844783 35.70 1.00
shields UMHEX | 7831610350 3568 098
EPSZ 7612528665 35.68 0.95
Proposed | 6554278145 370 0.82
TSS 7847124932 35.82 1.00
stockholm UMHEX | 6247134066 35.80 0.80
EPSZ 6176077032 3579 0.79
Proposed | 6389100453 35.82 0.81
TSS 7947590027 35.63 1.00
average UMHEX | 8417740417 3561 1.06
EPSZ 7291334713 35.60 092
Proposed | 6493448283 35.63 082
TSS 8002844783 N/A 1.00
raximum UMHEX | 11218414568 N/A 140
EPSZ 8225301727 N/A 1.03
Proposed | 6554278145 N/A 0.82
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