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Abstract

Motion estimation (ME) is one of the main tools éayed for eliminating temporal redundancies in wid®ding. It
is the most critical and time-consuming tool of twmplete encoder and typically requires 60%—-80%heftotal
computational time. Block-matching ME (BME) algtwits divide a frame into macroblocks (MB) and look the
best possible match in the reference frame. Thiepitroduces a novel parallel framework to speedhe BME
process. This is done by introducing a novel lefgbarallelism within the MB. The problem of BME ¢sst in a
non-cooperative game-theoretic setting and a diged multi-agent system is employed to solve tloblpm. First,
a given MB is divided into subblocks and an agerdéfined for each subblock. Then, the problenoimiilated as
a Consensus game and our approximation of the Igldbigy function for the MB is defined. Buildingn this,
agents’ utilities are derived so that the resultyagne is a potential game. To solve the game,laiséd sequential
and simultaneous algorithms based on game-theoB#&t Response Dynamics (BRD) and particle swarm
optimization (PSO) are presented. Each agent uS€s a3 its local search engine to autonomously niagithe
utility of its subblock and BRD drive the agentgtwminimum local communication towards the maximahthe
global utility function of the whole MB. Experimaitresults show that these algorithms provide gestimation
quality with low computational cost as compareatioer techniques. Moreover, in addition to its aiedized and
distributed nature, the simultaneous algorithm I&0 anherently parallel at the agents’ level withhre MB. A
parallel implementation of this algorithm using tMATLAB Parallel Computing Toolbox™ (PCT) on a miattre
system shows that speedup is indeed obtained.
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1 Introduction

In the entire motion based video compression pgaastion estimation is the most computationallgensive and
time-consuming process. Motion estimation involirgsrframe predictive coding, one of the most pduldmage
coding techniques, which calculates motion vecémd can eliminate redundancy in natural scenesdRes in the
past few decades has focused on reducing botlesétside effects of motion estimation.

Block matching techniques are widely used motiotimegion methods to obtain the motion compensated
prediction. By splitting each frame into macroblscknotion vector of each macroblock is obtainedisiyng block
matching algorithm (or motion estimation algorithrir) order to get motion vector of each macrobldble most
obvious and simplistic method is the exhaustivecdedES) algorithm. All possible displacements lire tsearch
window are evaluated using block-matching crit¢dast function). The advantage of the ES algorithrthat we
can find the absolute optimal solution. Howeves,hitgh computational complexity makes it impossitale real-
time implementation. Because the computational dexity of video compression, the compression edficy and
the compression quality are determined by the magigtimation algorithm, development of fast motastimation
algorithms for real-time applications becomes calfinge
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