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A Strategy for Solving Material Distribution Considering

Dynamic Customer Demand
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Abstract: To clarify the direction of demand forecast and reduce the forecast deviation, a strategy
considering dynamic customer demand is proposed for material distribution. Following the
historical demand of the customers, a Poisson distribution is used to simulate the changes in
demand, and a demand forecasting model is established to obtain the initial forecasted demand for
the customers. Then a material distribution model with uncertain demand is constructed. To
solve the distribution model, a genetic algorithm with adjustable forecasting demand (GAAFD) is
designed. In the local search stage of GAAFD, a demand adjustment operator is introduced. This
operator adjusts the initial forecasted demand with a certain probability to obey Poisson
distribution of the demand changes so that the forecasted demand can be reduced, and it
simultaneously adjusts the customers between vehicles. The customers are moved to the other
lowest cargo vehicle and sequenced for the vehicle service. The lowest delivery cost is treated as
the purpose and the optimal delivery routes are saved. To verify the proposed GAAFD, ten

typical test instances are selected from the benchmark test database of the vehicle routing
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problem, and compared with the representative algorithms, i. e. the classic nearest neighbor

algorithm and genetic algorithm without the adjusting operator. The results show that for the ten

test instances, GAAFD reaches the minimum total cost obtained in all instances, and in 90% of

the instances the minimum transportation cost is achieved, in 70% of the instances the minimum

vehicle cost is achieved.

Keywords: dynamic customer demand; vehicle routing problem; genetic algorithm; demand

adjustment operator
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