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Abstract

This paper proposes a fast motion estimation algorithm based on motion speed and multiple initial center
points. The proposed method predicts initial search points by means of the spatio-temporal neighboring
motion vectors. A dynamic search pattern based on motion speed and the predicted initial center points is
proposed to quickly obtain the motion vector. Due to the usage of the spatio-temporal information and
the dynamic search pattern, the proposed method greatly accelerates the search speed while maintaining
a good predicted image quality. Experimental results show that the proposed method has a good
predicted image quality in terms of PSNR with less search time as compared to the Full Search, New

Three-Step Search, and Four-Step Search.

Introduction

Due to the ability of removing temporal redundancies between successive image frames,
motion estimation and compensation play key roles in video encoding standards, such as
MPEG-2 [11, H.264 [2]. The most popular motion estimation technique is the block matching
motion algorithm (BMA), which obtains a motion vector (MV) by separating the current frame
into non-overlapping square blocks and searching for the best matching block within a defined
search window in the reference frame for each current block.
Full Search (FS) is an optimal block matching algorithm that can find the MV by exhaustively
searching all locations inside a defined search window. It is simple and easy to be
implemented in hardware. But on the other hand, the large computation of this algorithm makes
it difficult to be applied in real-time video compression. To overcome this problem, many
efficient fast algorithms have been proposed in the past decades. Some well-known methods
are Three-Step Search (TSS) [3], New Three-Step Search (NTSS) [4], Four-Step Search
(FSS) [5], etc.

These methods can reduce the computation by only searching some significant points
inside the defined search window while maintaining a good error performance. However, these
methods fail in taking into account the spatio-temporal dependencies that exist between the

MVs. Algorithms that use the spatial or temporal information have been proposed in past years
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[6] [7] [8] [9]. Recently, H. Nisar et al. [10] proposed a fast motion estimation algorithm
based on multiple initial point prediction. The algorithm predicts initial points and constructs a
dynamic search pattern for each block by means of the spatio-temporal neighboring MVs.

This paper proposes a new fast motion estimation algorithm based on motion speed and
multiple initial center point prediction. The proposed method takes advantage of the
spatio—temporal neighboring MVs to determine the initial points similar to [10]. However,
unlike [10], a more reasonable strategy is proposed to obtain the initial center points.
Moreover, motion speed is estimated by means of the spatio-temporal MVs and thereafter a
simple dynamic search pattern is defined to search the MV based on the motion speed and the
initial center points. Due to the new strategy of initial center point estimation and the usage of
the motion speed, the proposed method achieves fast search speed and good predicted image

quality.

Conclusion

A fast motion estimation algorithm based on motion speed and multiple initial center points
1s proposed in this paper. The proposed method predicts the initial center points and estimates
motion speed by means of the directions of the spatio—temporal neighboring motion vectors.
According to the predicted initial center points and the motion speed, a dynamic search pattern
1s then proposed to obtain the motion vector quickly. For slow motion blocks, a small rood
search pattern is applied, while for those fast motion blocks, a large rood search pattern
following a small rood search pattern is adopted. Due to the new strategy of initial center
point prediction and the dynamic search pattern, the proposed method achieves good predicted

image quality and speeds up the search process
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