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A structure optimization algorithm inspired by reinforcement learning
LI Xu, ZHANG Fan
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the optimization problems in engineering and mechanical structures, this research proposes a structure
optimization algorithm based on reinforcement learning, which is inspired by the state transition model in reinforcement learning. The
design variables are defined as actions, and the corresponding boundary functions are used as states. The loss value of the neural
network is replaced by the objective function to be optimized, the neural network is used to simulate the strategy function, and the
neural network is iteratively updated through the principle of back propagation and gradient descent to converge to the optimal value
of the parameters. The case simulation results based on Python language are verified by the Cuckoo search algorithm. The limitations
of the algorithm are explained at the end of the article.
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Fig. 1 Single-layer neural network model
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Fig. 2 Algorithm flow chart

2 EBIEIE

2.1 SEEEE e R IE
Y SR AR T AR B R A, B IR I —
NEEEN L, 4 4038 (a,b,ce,d),a € [0,4],
b e [0,5] ,c e [0,4] ,d € [0,6] , A3 PR%L.
g (a,be,d)=a+b+c+d (18)
g, (a,b,c,d) =a*xb*cxd (19)
KAE g, (a,b,c,d) <9,g,(a,b,c,d) < 20 KT
R REL f(a,b,c,d) FIE/IME:
fla,b,e,d) =(d-6)"% (a-2)"+(b-2)"
+1/(c-1)7 (20)
ATLVRGE , EANE R g, , g, IR DL T d nT LU
6,b UH 2,c BUH 4,1 @ FT LME 2 U AL AT 75 3 5
it % 18, g, WTEHLT ,d W B ANREHRE 6,0 HX
{H 2,0 BUA 2, c BUH 4 FFEAT LIS SRR
T B ORI S EOL R 1, AR i 45 3L
P—F, [A]IFEAR R 1z 58 R] P Ee s CS A 3
OB BERG B
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Tab. 2 Comparison of the results between the proposed algorithm in this paper and the Cuckoo Search algorithm
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