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Abstract

This paper proposes a new fast block-matching algorithm, named MFSS(Modified Four-Step
Search) algorithm, which has better performance and is more adequate for hardware realization than
the existing fast algorithms. The proposed algorithm is suitable for hadware realization since it has
a unique regularity during the search procedure. It is shown from simulation results that its
performance is close to that of FS(Full Search) algorithm. This paper also proposes a VLSI
architecture and presents some design results of a motion estimator and compensator which adopted
the MFSS algorithm. The important aspects considered in designing a motion estimator and
compensator are hardware complexity of design results, and total delay needed to generate the motion
compensated data after finding the motion vectors. Hardware complexity is minimized by using just
nine PE(Process Element)’s, and total delay is minimized by sharing search memory of the motion
estimator and compensator.
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Table 4. Operational flow of SW and DB
data.
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Table 6. Comparisons of motion estimators.

164720 Proposed
Algorithm FS MESS
Memory 2560 byte 2048 byte
Required cycle(Delay) {2237 cycle 882 cycle
Clock frequency 20 Mhz |13.5Mhz |27 Mhz
Frame size for real time| 352x240 |352x240 | 7203480
Motion Vector Range -8~7 -8~7
No. of Gates >30,000 <20,000
Search Area I2x32 32x32
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Fig. 11. Synthesized symbol for the
estimation and compensation.
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