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A Deployment Scheme for Delay-Bounded Road Side Unit in VANET

JIA Zongpu, YANG Huanhuan, XIE Guojun

(School of Computer Science and Technology, Henan Polytechnic University, Jiaozuo, Henan 454000, China)

Abstract: A Dijkstra based 0-1 covering matrix computing algorithm is designed through the
vehicles density and average speed on the roads to solve the problem that the deployment location
of number-limited RSU (road side unit) in urban VANET is difficult to determine. The algorithm
converts the coverage of vehicles into coverage of divided sub-roads in the deployment area and
the delay-bounded RSU deployment problem (DBRD) is converted into a set-covering problem.
Then an RSU deployment scheme based on an improved genetic algorithm (IGARD) is proposed.
The best deployment location is selected from candidates under the premise of limiting the number
of RSUs to maximize the number of covering roads in the bounded delay. A comparison with the
traditional genetic algorithm shows that IGARD scheme utilizes the idea of greedy algorithm to
generate initial population, and uses the designed crossover operator as well as the mutation
operator to execute the crossover operation and the mutation operation. Moreover, the potential
solution is also repaired in the execution process. This not only turns the constrained optimization

problem into an unconstrained problem and avoids the difficulty of selecting penalty function, but
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also balances the algorithm’s ability of focused search and diversified search. Experimental

results show that using IGARD scheme for RSU deployment gains an over 5% increase in the

road coverage ratio under the same bounded delay. Therefore, IGARD scheme can get the best

location among candidates, promote network performance, and provide reference for RSU

deployment under the same scene.

Keywords: vehicular ad-hoc networks; road side unit deployment; delay-bounded; genetic

algorithm
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