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A Fast Search Algorithm for Sub-Pixel Motion Estimation
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Abstract - The motion estimation is the ‘most important technique in the image compression of the video standards.
In the case of next generation standards in the video codec as H.264, a high compression-efficiency can be also obtained
by using a motion compensatibn. To obtain the accurate motion search, a motion estimation should be achieved up to 1/2
pixel and 1/4 pixel units. To do this, the computational complexity is increased although the image compression rate is
increased. Therefore, in this paper, we propose the advanced sub-pixel block matching algorithm to reduce the computa-
tional complexity by using a statistical characteristics of SAD(Sum of Absolute Difference). Generally, the probability of
the minimum SAD values is high when searching point is in the distance 1 from the reference point. Thus, we reduced
the searching area and then we can overcome the computational complexity problem. The main concept of proposed al-
gorithm, which based on TSS(Three Step Search) method, first we find three minimum SAD points which is in integer
distance unit, and then, in second step, the optimal point is in 1/2 pixel unit either between the most minimum SAD val-
ue point and the second minimum SAD point or between the most minimum SAD value point and the third minimum
SAD point In third step, after finding the smallest SAD value between two SAD values on 1/2 pixel unit, the final opti-
mized point is between the most minimum SAD value and the result value of the third step, in 1/2 pixel unit ie, 1/4
pixel unit in totally. The conventional TSS method needs an eight search points in the sub-pixel steps in 1/2 pixel unit

and also an eight search points in 1/4 pixel,

to detect the optimal point. However, in proposed algorithm, only total five

search points are needed. In the result, 23 % improvement of processing speed is obtained.
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{(A) : Encoder processing time (sec)
(B) : Sub-pixel processing time (sec)

2YE MILO LT AAZ o]&dle FHIGR 187: ®
9} 2} FFglels IM11.09] T3HE né g oava}—«
W2 ARSI, 1729 1/43k4 D9jelA &4 A g Fole A3
a7 HAe A % % A e g waste) o As
Bstdo A du)Fe 71E9 duel St vt 32
#gd + & PSNRe| A9 2L 4%s 78 g0 & 5 2
=3

to ju rSL

5 % 48

2
T
[\
2
o

2 el 4HEE] S8 A JPEE 29
AAse §99 24 18

el Fg A4S el g
7} FbsEteE e Bne] F 4 @A %2‘ d FA by
S Atstgich AP vhE2 SADe] oA W SA4# shh B3
548 o3t F 3a delelAe] 2 Fhol %}r HEE 4%
gl 229 AEHE 2 Wiojth SADI Aol kel o F
B dgro gl gEte Y& F gk F 1671 FAER W
Hel X g4 He 1/2802 270 1/4844 3712 diE 2 5 ATk
Aekgh oz 4FF A3 /1€ M 11.09 453t v &

u =y A2l A <k 23%9 At ’\]7} T A,

A7
8 897

_t?_
stz ©9lel 19 FHAME o 52%2) 7 1% 5 A%
o @A Ak W) eAY 324 7)ol 184 UZFY £
At
Ztale) 2
“o] BEL 2006 AR(TLAAAYD)E Yoz FREE
Aere) A Qs IT-SoC AT AES) AYg ol £ A7Y

“ (KRF-2006-511-D00292)

g n & &

[1] Cheng Du, Yun He, and Junli Zheng, PPHS: A Parabolic
Prediction-Based, Fast Half-Pixel Search Algorithm for Very
Low Bit-Rate Moving-Picture Coding", IEEE Transactions on
Circuits and Systems for Video Technology, Vol. 13, No.6,
June 2003.

[2] Bo Zhao and Jian Chen, "A Fast Two-Step Search Algorithm
for Half-Pixel Motion Estimation", Dept. of Electronic
Engineering, Shanghai Jiaotong University, Shanghai20030,
China

[3] P. Hosur and K. Ma, "Motion vector field adaptive fast motion
estimation,” Second International Conference on Information,
Communications and Signal Processing (ICICS '99), Singapore,
7-10, December

[4] Telecommunication Standardization Sector (ITU-T),
International Telecommunication Union

[5] Joint Video Team(JVT), International Telecommunication
Union

[6] AM. Tekalp, Digital Video Processing, Prentice Hall. 1995,

[71 H. M. Wong, O. C. Ay, J. Huang, S. Zhang and W. 7Z. Yan,

"Sub-Optimal Quarter- Pixel Inter-Prediction
Algorithm(SQIA),” Acoustics, Speech, and Signal Processing,
" 2005. Proceedings.(ICASSP '05). IEEE International
Conference on Volume 2, pp. 921-924, March 18-23, 2005.




