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A Block Matching Algorithm using Motion Vector Predictor
Candidates and Adaptive Search Pattern

Sung-Keun Kwak'- Youngcheul Wee' - Ha-Jine Kim'?

ABSTRACT

In this paper, we propose the prediction search algorithm for block matching using the temporal/spatial correlation of the video sequence and
the center—hiased property of motion vectors. The proposed algorithm determines the location of a better starting point for the search of an exact
motion vector using the point of the smallest SAD(Sum of Absolute Difference) value by the predicted motion vector from the same block of
the previous frame and the predictor candidate point on each search region and the predicted motion vector from the neighbour blocks of the
current frame. And the searching process after moving the starting point is processed a adaptive search pattern according to the magnitude
of motion vector. Simulation results show that PSNR(Peak-to-Signal Noise Ratio) values are improved up to the 0.75dB as depend on the video
sequences and improved about 0.05~0.34dB on an average except the FS(Full Search) algorithm.
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Motion Estimation Algorithm
Sequence Format
FS DS TPS NNS ARPS Proposed
PSNR 3823 33815 38.00 3R1l 38.10 3814
News CIF
Speed Up 1 16 13 39 38 39
PSNR 39.10 3876 38.79 3899 3866 39.01
Miss America CIF
Speed Up 1 12 14 2 29 28
PSNR 3346 33.15 3298 3267 3241 33.16
Foreman CIF
Speed Up 1 13 15 26 25 27
. PSNR 34.72 34.42 34.40 34.02 3382 3445
Susie SIF
Speed Up 1 13 15 26 27 27
Flower S PSNR 23.99 2331 2349 2373 23.18 2389
Garden Speed Up 1 12 16 25 23 30
. PSNR 2294 22.39 2292 2298 2290 2293
Mobile SIF
Speed Up 1 16 16 29 32 36
. PSNR 4385 4385 4335 4385 4385 433
Akiyo QCIF
Speed Up 1 16 16 40 38 40
PSNR 31.01 3093 3090 3092 30.86 30.99
Coastguard QCIF
Speed Up 1 14 16 28 27 32
PSNR 2571 2562 25.23 2540 2625 2562
Stefan QCIF
Speed Up 1 13 16 27 28 29
. 7 PSNR 3256 3240 3228 32.30 32.11 345
Speed Up 1 139 152 208 29.7 320
(E 3 ZH Mg Gl chst MekE J(ga 712 71¢el 2t 220l st BF Mgt A(MAD) H|
Motion Estimation Algorithm
Sequence Format
FS DS TPS NNS ARPS Proposed
News CIF 1.042 1.047 1.062 1.047 1.051 1.046
Miss America CIF 1.930 2018 2011 1.966 2.024 1.965
Foreman CIF 2.817 2904 2.956 2.958 2997 2.882
Susie SIF 2.665 2.744 2741 2787 2811 27128
Flower Garden SIF 8520 8768 8950 8704 8919 8608
Mobile SIF 9.546 9604 9572 9507 9573 9.554
Akiyo QCIF 0.488 0.488 0.488 0488 0.483 0.488
Coastguard QCIF 4180 4.266 4220 4242 4.276 4191
Stefan QCIF 6.794 6.8%6 6.891 6.869 7.061 6.852
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ARE JepALh <E 2>9 <E 3>9 CIF(Common Inter- T 23 W g 389948 4 4 AN

mediate Format)<= 352X 288, SIF(Source Input Format)i= AAH ez Aotd 7|He] dAry 48 Hrtslr] ¢
352x240, s18] 2 QCIF(Quarter-CIF)E= 176X 1442 = # <) vz g7} 842 A48 MADIAE vmd o= =24
o 2718 vEhdh ohye]Zo] w3 013~039 A% $4°3k3, FT PSNR @

<3 2> M AL o] FSo viE B g ) ol 1= 0.15~0.34[dB] 7HA = o] g}z]rt}oﬂ}\-]bl_ FSel 233
o 95% A= Fada, A 1=
Ao de TS Hehided, & g4 7

; x4
Sl B S adtel BA Svh FEHAG. £3 4 Z9) DSel s ASkE Wjo] PSNR @el A 0.05[dB],

)

Aol FSE A9 7l e $88 & 5 9 ERAAE 230 4 HUT
o &, H1 PSNR @9 949 A3 9o oigd FHwrol
xﬂohf& wh2lo] 32.45[dB]2 vHeb 3356[dBISI FS thg o 54 =
2 sk h
Iy Age] AMEE AR B o9& Hy 58 2 =RdAE 71E9 dF g4 gagFo] 39 ¥
FHoz ghole Ao FAYol A9 fE Akiyo, el W2 g4 AHEL o|FAA BAE FIYIFOIN
News®} Miss America 9742 FSef Hluslgd S o g4 EE U &I Ax Y 23S X gae] A
M FE 9% AAAFHAE PSNR 7ol Akiyoi= 0, v oslo} g4 AHalE: Z#shs TAMNE MM s o
A= 0.00[dB] #Hol2 A9 g4 A7t gilen, FS& A gH9 AR o) oS A Y WE S} g4 G
Aes & 7¥el Hls PSNR #eol 7Md $Fakh & FA A Aol & 7 F5 g FelA H
2& T8 AA T gozM Y 2y UE A& SAD e ZE “é% g 9o Fo gAL &
Foreman® Susie 942 PSNR gelAE Agtd 7o) et dmse Adseh A4de d9E 29 A"
FSETH o 03[dB] A% "olAu BAH FoA o 27u) 7ol FAWgME A g ZHE +FF He e
o B gAY £5 Algstd FAYE FAE R #E) Baou 7]E9 dF gA sy A9 e gay FE
Ao FH S A& ¢ AT wE2A £33 ggew AEIHAE FERgAME e s Btk o A%
4ol REE 7hvebst welrbs Coastguard 4ol Al FSE A9g & 7y vustdg o 39 dEHoA
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SAdol 27 PE FA4L FSol wle] 03[dB] A=st 4 RN ARE 48 U Aoz i B5F 94
olgot FSE A9s nE s¥d Hla] Add walo 3 A HEE T3 dEAoR FEHE 23Y HEHY
71 % Aoz vyt FSol vl 0.3[dB] EojAl az71g gAA 228 4 A A 5715 g
Hd FAYoe] & dydAs AGH o] & 94 ATE B39 dart dn
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