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Pyramid Evolution Strategy Based on Differential Evolution for Solving One-dimensional Cutting
Stock Problem

HOU Gai, HE Lang, HUANG Zhang-can, WANG Zhan-zhan and TAN Qing
School of Science, Wuhan University of Technology, Wuhan 430070, China

Abstract One-dimensional cutting stock problem is a classic NP-hard problem in combinatorial optimization, which is widely
used in mechanical manufacturing and engineering applications. It is difficult for traditional swarm intelligence algorithm to ba-
lance the contradictions of mining and exploration,competition and cooperation between individuals and populations with in a po-
pulation when solving one-dimensional cutting stock problem. On the basis of pyramid evolution strategy,an algorithm based on
pyramid evolution strategy and differential evolution is proposed in this paper. The algorithm makes full use of the advantages of
the PES algorithm and solves these two contradictions well, but the PES algorithm does not consider the cooperative relationship
between the current individual and the optimal individual, it may lead the convergence speed of the algorithm to be slowly. To this
end, the mutation and crossover operations of differential evolution are introduced into the accelerating process of PES algorithm,
and the invalid individuals are corrected by the repair operator. On the one hand.it is conducive to speed up the convergence speed
of the algorithm,on the other hand,it can utilize the differences among individuals and realize the local mining of the area near the
individuals in the population, which is beneficial to improve the accuracy of the algorithm. The proposed algorithm is applied to
six examples. The experimental results show that the algorithm has high optimization accuracy and convergence speed compared
with other eight algorithms, which verifies the feasibility and effectiveness of the algorithm for solving the one-dimensional cut-
ting stock problem.

Keywords Swarm intelligent algorithm, Pyramid evolution strategy,One-dimensional cutting stock problem, Differential evolution
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Table 1 Experimental parameters

S N D w R F 1 CR G
F; 40 [0.1.,0.2,0.3.,0.4] 0.5 [3.5,10,20] 0.5 0.7 0.1 1000
F, 40 [0.1.0.2,0.3.0.4] 0.5 [3.5,10.20] 0.5 0.7 0.1 1000
F; 40 [0.1.0.2,0.3.0.4] 0.5 [3.5,10.20] 0.5 0.7 0.1 1000
F, 40 [0.1,0.2,0.3,0.4] 0.5 [3,5,10,20] 0.5 0.7 0.1 1000
F; 40 [0.1,0.2,0.3,0.4] 0.5 [3,5,10,20] 0.5 0.7 0.1 1000
Fg 40 [0.1,0.2,0.3,0.4] 0.5 [4,8,15,30] 0.5 0.7 0.1 1000
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Table 2 Experimental results of each algorithm
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Fig. 3 Convergence curves of three algorithms on six examples
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