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Abstract  
 We try to solve a flow-captured location-allocation problem for signboard layout using a genetic algorithm. 

A facility located at a node of a road network captures the traffic flow passing the node. In this problem, the traffic 

is assumed to represent demand. The flow-capturing location-allocation model responds to this type of demand and 

seeks to maximize the one-time exposure of this traffic to facilities. The signboard layout problem is classified as an 

instance of this problem. Kakimoto et al. solved this type of problem using an integer programming approach in the 

case of charging facilities for electric vehicles in Bangkok, Thailand. They reported that the location problem cannot 

be solved if there is a large number of facilities. On the other hand, Hodgson et al. compared the performance of 

exact, vertex substitution and greedy solution procedures. They found that a greedy approach can solve the problem 

for a large number of facilities. However, the difference between the optimal solution and the greedy solution 

becomes larger as the number of facilities increases. 

 In this research, we study the possibility of solving the signboard layout problem using a genetic algorithm. 

This algorithm is a metaheuristic algorithm that can solve large combinatorial optimization problems. We formulate 

a mathematical model for the problem based on multi-objective optimization, where one objective function 

minimizes the number of signboards and the other maximizes the traffic flow captured by the signboards. We 

present the design of the genes, that is, the bit strings that express a solution to the problem. Finally, we evaluate the 

performance using numerical simulation. 

 

Keywords  
Location, Optimization problem, Traffic flow, Genetic algorithm.  

 

 

Biographies  
 

Nozomi Yoshimura is currently a student of Computer Science at Salesian Polytechnic, Japan. Her research 

interests include location science, optimization problems and genetic algorithms in operations research. 

 

Gaku Miyai is currently a student of Computer Science at Salesian Polytechnic, Japan. His research interests 

include network flow and the shortest path problem in graph networks. 

783

mailto:s14553@salesio-sp.ac.jp
mailto:s14546@salesio-sp.ac.jp
mailto:simakawa@salesio-sp.ac.jp


Proceedings of the International Conference on Industrial Engineering and Operations Management 

Bangkok, Thailand, March 5-7, 2019 

© IEOM Society International 

Yoichi Shimakawa is a Professor and the Director of the Department of Computer Science and Technology at 

Salesian Polytechnic, Japan. He received his B.S. and M.Sc. degrees from Chuo University in 1990 and 1996. In 

1998, he joined the staff as a research assistant on the project “Integrated Geographic Information Systems” at Chuo 

University. He received his D.E. degree from Chuo University. He received paper awards from the Operations 

Research Society of Japan (ORSJ) in 2002. He is a member of ORSJ and the Geographic Information Systems 

Association of Japan. 

784




