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A Cooperative Coevolutionary Algorithm
for Optimizing a Reverse Logistics Network Model

wLYong Ho Han*

m Abstract m

15

We consider a reverse logistics network design problem for recycling. The problem consists of three stages of
transportation. In the first stage products are transported from retrieval centers to disassembly centers. In the second
stage disassembled modules are transported from disassembly centers to processing centers. Finally, in the third
stage modules are transported from either processing centers or a supplier to a manufacturer, a recycling site,
or a disposal site. The objective is to design a network which minimizes the total transportation cost. We design
a cooperative coevolutionary algorithm to solve the problem. First, the problem is decomposed into three subproblems
each of which corresponds to a stage of transportation. For subproblems 1 and 2, a population of chromosomes
is constructed. Each chromosome in the population is coded as a permutation of integers and an algorithm which
decodes a chromosome is suggested. For subproblem 3, an heuristic algorithm is utilized. Then, a performance evalua-
tion procedure is suggested which combines the chromosomes from each of two populations and the heuristic algorithm
for subproblem 3. An experiment was carried out using test problems. The experiments showed that the cooperative
coevolutionary algorithm generally tends to show better performances than the previous genetic algorithm as the
problem size gets larger.

Keywords : Cooperative Coevolutionary Algorithm, Genetic Algorithm, Reverse Logistics Network
Design
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