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A New Scalable Video Motion Estimation Scheme in the Wavelet Domain

SONG Chuan-Ming"”* WANG Xiang-Hai"”"?
D (College of Computer and Information Technology, Liaoning Normal University, Dalian 116029)
» (National Laboratory on Machine Perception, Beijing University, Beijing 100871)
D (Department o f Computer Science and Technology, Nanjing University . Nanjing 210093)

Abstract  This paper firstly proposes a new motion estimation method MLBS (Modified Low
Band Shift), and then puts forward an MLBS-based scalable video motion estimation scheme in
the wavelet domain (MLBSSME). The modified low band shift method improves the accuracy of
the motion estimation. And the “blocking artifacts” at the finest resolution are effectively reduced
by overlapped block motion compensation technique. According to the multi-resolution represen-
tation characteristics of wavelet transform, the estimation process is limited in a search window of
reduced size so that the search speed is accelerated. The proposed scheme can be effectively ap-
plied to spatial scalable and rate scalable video codec. The simulation results show that the MLB-
SSME scheme can always reach high motion estimation accuracy for standard test video sequences
which have different characteristics respectively. And the proposed scheme can achieve 1~ 3dB
higher prediction quality on average than the next-finer-resolution LL. subband based hierarchical
motion estimation algorithm and the band-to-band motion estimation algorithms, and 0. 5~1dB
higher prediction quality than LBS method when the spatial detail of the source video is low.
Moreover, the time and space complexity of the proposed scheme is only 30% ~40% as much as

the complexity of LBS.
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Background

Fine granular scalable video coding is a difficulty and re-
search hotspot in the state-of-art of video coding discipline.
So far many effective schemes, such as FGS, PFGS, PFGST
and FGSS, have been proposed. The authors are now presid-
ing over the project “Research on Object-based Fine Granular
Scalable Video Coding” supported by the National Natural
Science Foundation of China under grant No. 60372071. The
aim of the project is to propose a fine granular spatial scala-
ble, rate scalable and hybrid spatial and rate scalable video
object coding scheme based on the 2-D shape adaptive wavelet
and its motion compensation so as to break the limitations of
traditional hierarchical scalable coding scheme and the limita-

tions imposed on the object-based video coding scheme.

2005, 28(10): 1716~1727)

WANG Xiang-Hai, born in 1965, Ph.D.. professor.
His research interests include computer graphics and multi-

media information processing.

Motion estimation in the wavelet domain is a key tech-
nique of the project. It influences the output video quality and
determines the success of the scalable codec. The authors
sum up the state-of-art techniques as three kinds, namely,
band to band motion estimation techniques, indirect band
motion estimation techniques and shift-variant resistant mo-
tion estimation techniques. The paper by the authors *Re-
search Progress in Video Motion Estimation Techniques in
the Wavelet Domain” has been published in “Chinese Journal

i

of Computers”. In this paper, combining the hierarchical
structure and modified low band shift technique, an effective

scalable motion estimation scheme is proposed.



