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LI Chun-fa, MI Xin-xin ", CUI Xin
(School of Management, Tianjin University of Technology, Tianjin 300384, China)

Abstract. With the continuous expansion of fresh market demand, cold chain logistics has become an
important part of modern logistics. In order to study the distribution routing optimization problem of cold chain
logistics, considering the influence of customer demand, maximum vehicle carrying capacity and customer
time window requirements, a mathematical optimization model is constructed to minimize the comprehensive
distribution cost, such as fuel consumption cost and penalty cost. An improved ant colony algorithm based on
hyperbolic tangent function is designed to solve the problem that the original ant colony algorithm is slow in
convergence and easy to fall into local optimum. The idea of variable parameters is introduced into ant colony
algorithm. The hyperbolic tangent function is used to automatically adjust the parameters in the iterative
process. First, a cold chain logistics transportation model composed of distribution centers and multiple target
customers is constructed. Second, due to the optimization performance of ant colony algorithm is affected by
heuristic factors, pheromone volatilization rate and other key parameters, hyperbolic tangent function is used

to improve the parameter design of ant colony algorithm. Finally, the effectiveness of the model and algorithm
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is verified by simulation experiments with and without considering the time window. Comparing with the

original ant colony algorithm, it is proved that the improved ant colony algorithm based on hyperbolic tangent

function has better performance. The result shows that the improved ant colony algorithm not only maintains

the excellent global search ability at the beginning of iteration, but also achieves fast convergence at the end

of iteration. Ant colony algorithm based on hyperbolic tangent function can effectively solve the problem of

cold chain logistics distribution routing optimization, that has important practical significance for enterprises to

achieve a win-win situation of economy and environment pretection.
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Fig. 1 Basic flow of ant colony algorithm
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Tab.1 Information of target customers

s X Y Q Time_Left  Time_Right
1 70 40 0 1 2
2 39.2 70. 4 0. 102 1 4
3 22.4 45.6 0.113 4 5
4 97.1 45.6 0. 095 2 4
5 6 28.7 0. 131 2 3
6 62.3 79.6 0. 029 4 5
7 42.8 88.5 0. 306 5 6
8 86.7 3.4 0.532 5 7
9 87.4 61.2 0.617 5 7
10 88.8 91.3 0.232 3 4
11 14.6 13.2 0. 459 3 5
12 46.7 77.6 0. 121 3 6
13 20 34 0.3 5 7
14 45 56 0.4 5 9
15 67 24 0.6 6 7
16 89 68 0.5 6 8
17 65 53 0.2 5 8
18 35 89 0.3 4 6
19 45 51 0.24 4 7
20 65 41 0.26 6 8
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