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Research on a Mobility Model Based on Circle Movement in Ad Hoc Networ k
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Abstract  Ad hoc network is not deployed on alarge scale, and researchesin this area are mostly Smulation
based on mobility models. The research on node gace probabilistic distribution of mobility modd plays a
very important role in studying many relevant characteristicsof ad hoc network. However , there are many
drawbacks on existing mobile models, e. g. unrealistic movement scenarios, non-uniform distribution , low
connectivity , etc. On the bassof analysgsof these modes, a novel mobile model based on circle movement
is proposed and the space probability distribution of this mobile modd is deeply investigated. By the anay-
sesof the probability and average length of the eventsthat contribute to the node gpace distribution, the ex-
act equation of the node asymptoticadly stationary distribution for movement is derived on a 2D region. Its
advantages such as uniform distribution are validated through amulations by various settingsof the mobility
parameters. Smulation results show that this new model avoids the above drawbacks. Gven a deg under-
standing of the behavior of this new modd , the research results are of practica value and provide exact the-
oretica model for smulation and eva uation of ad hoc network performance.
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Research Background
The mobility mode desgned to describe the movement pattern of mobile usersis extremdy important for ad hoc network in the

measurements of routing protocol performance and QoS parameters. It is desrable for mobility modds to emulate the movement pat-
tern of targeted red life gpplicationsin a reaonable way. Otherwise, the observations made and the conclusons drawn from the smu-
lation studies may be mideading. However , the mgority of existing mohility models have severa drawbacksin common, e. g. unrea-
istic movement scenarios, non-uniform distribution , low connectivity , etc. In thispaper , a nove mobile mode based on circle move-
ment is proposed and the gace probability distribution of this mobile modd isinvestigated. By the anaysesof the probability and av-
erage length of the events that contribute to the node gpace digtribution, the exact equation of the node asymptoticdly stationary dis
tribution for movement is derived on a 2D region. Gven a deep understanding of the behavior of this new modd , the research results
are of practica value and provide exact theoreticd modd for smulation and eva uation of ad hoc network performance. Our work is
supported by the Natura Science Foundation of Fujian Province of China (No. 2006J0222) .
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