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Learning Variable Neighborhood Search Algorithm for Transportation-assembly
Collaborative Optimization Problem

Abstract

Aiming at transportation-assembly collaborative optimization problems,an integer programming model is
established, and a learning variable neighborhood search with decomposition strategy (LVNS_DS) is
proposed. To reduce the difficulty of solving the problem, a decomposition strategy is designed to
decompose the original problem into a path planning problem and an assembly line balance problem.
LVNS is used to solve the two subproblems, and the subproblem solutions are merged to obtain the
complete solution of the original problem.Compared with the conventional VNS, LVNS transforms the
neighborhood structure according to the neighborhood action probability value, and dynamically updates
the probability value according to the contribution of neighborhood action. Therefore, LVNS algorithm can
select the neighborhood action suitable for the current search stage with high probability value to easily
find the high-quality solution of the subproblem. Through the simulation experiments of different scale
examples, the importance of transportation assembly collaborative optimization and the effectiveness of
LVNS_DS are verified.
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Abstract: Aiming at transportation-assembly collaborative optimization problems, an integer
programming model is established, and a learning variable neighborhood search with decomposition
strategy (LVNS_DS) is proposed. To reduce the difficulty of solving the problem, a decomposition strategy
is designed to decompose the original problem into a path planning problem and an assembly line
balance problem. LVNS is used to solve the two subproblems, and the subproblem solutions are merged to
obtain the complete solution of the original problem. Compared with the conventional VNS, LVNS
transforms the neighborhood structure according to the neighborhood action probability value, and
dynamically updates the probability value according to the contribution of neighborhood action.
Therefore, LVNS algorithm can select the neighborhood action suitable for the current search stage with
high probability value to easily find the high-quality solution of the subproblem. Through the simulation
experiments of different scale examples, the importance of transportation assembly collaborative
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optimization and the effectiveness of LVNS_DS are verified.

Keywords: collaborative optimization; coupling; assembly line balance; vehicle routing optimization;

variable neighborhood search; decomposition strategy
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Table 3 Parameter level setting

S IKF
a 0.1 0.3 0.5
B 0.2 0.4 0.6

R SHE KA NE

Table 4 Parameter setting and response value

24591 a B M AR
1 1 1 0.013
2 1 2 0.015
3 1 3 0.026
4 2 1 0.023
5 2 2 0.014
6 2 3 0.014
7 3 1 0.030
8 3 2 0.020
9 3 3 0.019

RS ZHUKT KRG

Table 5 Parameter level and response value

K a B
1 0.018 0.022
2 0.017 0.016
3 0.023 0.020
W2 0.006 0.005
S 45 2% 1 2
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