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1. Introduction
Hybrid coding framework has been successfully adopted in various moving picture coding standards, such as H.261, MPEG-1, MPEG-2, H.263, and MPEG-4. Comparing with H.263, some significant changes have been adopted in H.26L: the residue coding is 4x4 block based, the DCT is replaced by integer transform, universal VLC table is used, 1/4 and 1/8 pixel accuracy motion estimation is proposed, etc. A PSNR analysis shows the superiority of the H.26L results of averages more than 2 dB better in luma PSNR across all test cases, relative to ISO-MPEG’s chosen MPEG-4 “Advanced Simple” profile anchor performance. However, H.26L is essentially still based on hybrid coding framework, motion estimation and compensation take even more important parts in achieving the high coding efficiency. 
Generally motion estimation is conducted into two steps: the first step is integer pixel motion vector estimation; and the second is fractional pixel motion vector estimation. For fractional pixel motion estimation, 1/2-pel accuracy is frequently used (H.263, MPEG-1, MPEG-2, MPEG-4), higher resolution motion vector are adopted recently in MPEG-4 (1/4-pel accuracy)[1] and H.26L (1/4, 1/8-pel accuracy)[2]. 

Algorithms on fast motion estimation are always hot research spot. Especially fast integer pixel motion estimation has achieved much more attention because traditional fractional pixel motion estimation (such as 1/2-pel) only takes a very little proportion in the computation load of motion estimation. However, with the development of integer fast motion estimation algorithm and the decreasing of integer motion search points, computation load of fractional pixel motion estimation become more and more comparable to that of integer case. For instance, some center-biased fast integer motion vector estimation algorithms have reduced the checking pixel positions averagely down to 10[3][4], while 8 1/2-pel positions are needed to be checked around the best integer pixel matching position in full 1/2-pel motion estimation, and more positions should be searched if higher resolution motion estimation is adopted, such as 16 positions in 1/4-pel case and 24 positions in 1/8-pel case, even possesses a much higher proportion than integer pixel motion estimation. While from our knowledge, there may not have relate work investigating fast fractional pixel motion estimation algorithms in the proposals, hence, this proposal presents test results and shows both necessary and significant on this topic. 

In any cases (1/2 pixel, 1/4 pixel or 1/8 pixel resolution) a roughly computation reduction of 62.5% in fractional pixel motion estimation can be achieved compared with the full fractional pixel motion search algorithm. And experimental results show that the strategy keeps a better performance in preserving image quality and makes little influence on the bit rate.

Experimental results are given in the next section.
2. Experiment Results:

In following table I, ‘original’ represents the original fractional motion estimation algorithm adopted in H.26L, and ‘fast’ represents our proposed fast algorithm. All test sequences are coded in Cif format, 100 frames, 30f/s, with a constant Qp=10. If it is not marked specifically, only one reference frame and one Inter block search Mode (16x16) is chosen. “Stefan (7Mode)” represents the case when seven Inter block search Modes are chosen and “Stefan (5)” represents the case when 5 reference frames are chosen. Therefore our fast algorithm can keep a better performance in preserving image quality in different mode.

Table I Average PSNR of P frames
	Sequence
	PSNR/dB

	
	Original
	Fast

	News
	41.621
	41.608

	Car Phone
	42.381
	42.373

	Coast Guard
	38.832
	38.824

	Akyio
	44.860
	44.840

	Stefan
	39.818
	39.821

	Stefan (7Mode)
	39.866
	39.820

	Stefan (5)
	41.452
	41.466


[1] MPEG-4 Video Verification Model version 16.0, ISO/IEC JTC1/SC29/WG11 N3312, Noordwijkerhout , March,  2000
[2] “H.26L Test Model Long Term Number 8 (TML-8) draft0”, ITU VCEG, June, 2001
[3] P.I.Hosur and K.K.Ma, “Motion Vector Field Adaptive Fast Motion Estimation”, Second Inter. Conf. On Information Communications and Signal Processing(ICICS’99). Singapore. Dec’99.

[4] Tourapis, A.M.; Au, O.C.; Liou, M.L. “New results on zonal based motion estimation algorithms-advanced predictive diamond zonal search”, Circuits and Systems, 2001. ISCAS 2001. The 2001 IEEE International Symposium on , Volume: 5 , 2001 Page(s): 183 -186 vol. 5
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