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Tab.1 Test function experimental results
B PSO &k GWO 5% NGO &% HHO 53 IHHO %%
o HfE i 2% e i 2% H{H i % HfH i 2% HifE i 2%
F1 6.0E+00 1.7E+01 8.7E—20 9.4E—20 2.4E—85 4.0E—85 4.2E—13 1..7E—13 0.0E+00 0.0E+00
F2 1.0E4+01 5.4E+00 3.3E—12 1.8E—12 2.4E—44 2.5E—44 2.0E—58 1.1E—57 4.1E—220 0.0E+00
F3 8.8E+00 1.7E+00 5.2E—11 2.5E—11 6.7E—15 1.7E—15 8.9E—16 0.0E+00 8.9E—16 0.0E+00
F4 4.7E4+00 5.0E+00 6.6E—01 2.8E—01 2.8E—01 2.4E—01 7.2E—04 7.3E—04 3.5E—03 1.5E—02
F5 2.8E+00 3.2E400 4.6E+00 4.5E+00 1.0E+00 0.0E400 2.3E+00 3.0E+00 2.0E+00 2.1E+00
F6 6.4E—04 4.4E—04 5.1E—03 &8.6E—03 3.1E—04 1.7E—07 3.7E—04 8.7E—05 6.6E—04 4.2E—04
4.2.2 HRGW

TE Matlab 3 i PUAT e A R T iE AT 2 s AT . ik T8 P R A ey Fetne . xR IHHO &
12 BB A% 7E A5 I ) P A A5 4R 8 dme O A TC 6 B 2 . RO BRI S 0 LR TR R TC 6 B AR B ET 7~11 iR,

ARSI HHO B35 F THHO Sk A7 R Xt b 43, B & 11 AT, THHO 53k Y ik B2« 4240 1,
0—1-—12—21—4-29—3-26—27—2—6—18-5—0; A% 2, 08 -17—-13—-28-30—9—20—7—19—11—
10— 14—16—0; %5 3,0—15-—23—22—24—25-—0, MEAN 2 057.0357,

HHO BBk AR s 10 frs ., BARFWEEAR 500 ik k4 1,0-22—21—11—18—8 13— 17—
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3161415 262925276 0; Fl 3L ML 2,0 2123019 2423201045 19703
Bk Btk 3,0—28—0, IARENAN 2 469. 255 8, ITHHO B ¥k 1t HHO B0 A REL T 16.69%,

®2 BRFRER

Tab.2 Information of customer points

ETRS) (ATRALE A it oK/ kg R} 5] 7 ETRe) (ACRALE A i oK/ kg N} ] 7
1 (41,49) 10 161~171 16 (10,20) 35 75~85
2 (35,17) 7 50~60 17 (5,30) 24 157~167
3 (55,45) 13 116~171 18 (20,40) 32 8§7~97
4 (55,20) 19 149~159 19 (15,60) 17 76~86
5 (15,30) 26 34~44 20 (45,65) 29 126~136
6 (25,30) 30 99~109 21 (45,20) 11 62~72
7 (20,50) 25 81~91 22 (45,10) 30 97~107
8 (10,43) 39 95~105 23 (55,5) 29 68~78
9 (55,60) 16 97~107 24 (65,35) 13 153~163
10 (30,60) 16 124~134 25 (65,20) 36 172~182
11 (20,65) 12 67~77 26 (45,30) 17 132~142
12 (50,35) 31 63~73 27 (35,40) 16 37~47
13 (30,25) 23 159~169 28 (41,37 26 39~49
14 (15,10) 20 32~42 29 (64,42) 29 63~73
15 (30,5) 38 61~71 30 (40,60) 27 71~81

R3 BEWMEASHER

Tab.3 Various model parameter tables

ZH =2 HufE
I 2 A I 200 JC « i !
LA A B 7 A% P 20 JC « kg !
L R Q 500 kg
12 B IR 14 7 5 M W a, 0.2%
Z 305 R 0 7 300 AR B 1) T ) 3k 0 A 5T AR AR €l 5%
A7 5 B0 A7 B 11938 By AR e 276 « km™'
32 ff 3o R e B AR AR i) 4 7 VA B A I 376 h!
iz s AR B 407 B ) 4 1V A f 5J6+h"
P Je) 25 71 i A 1 908 5 2 5 ¢ 0.5
Az B 7 5 1 R i AR € 15%

5 &g

AR SCEF of B2 T8 P I 0T 0 AR G v BE U AR O AR )R 2 THHO B0k, X R0 38 SRR BEA7 itk . 32
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Optimization Algorithms and Its Applications

Research on Cold Chain Logistics Path Optimization of

Fresh Products Based on Improved Harris Hawks Optimization

ZHANG Tianrui', ZHU Fangfang®, NIU Huiyuan'
(1. School of Mechanical Engineering, Shenyang University;
2. School of Applied Technology, Shenyang University, Shenyang 110044, China)

Abstract: In recent years, with the increasing number of vehicles, traffic congestion has become more serious, resulting in the
reduction of timeliness of fresh products in the cold chain logistics distribution process. In order to improve customer satisfaction,
ensure the freshness of goods and reduce distribution costs, a cold chain logistics distribution model of fresh products considering
traffic congestion was proposed, and the Harris hawks optimization algorithm was improved to improve the solution accuracy.
Firstly, based on the traditional cold chain logistics model of fresh products, a new distribution model was constructed by
considering various distribution costs while considering traffic congestion. Secondly, in view of the shortcomings of the Harris
hawks optimization algorithm, which has slow convergence speed and is easy to fall into local optimality. an improved Harris hawks
algorithm was designed to enhance the local optimization ability and improve the solution accuracy. Finally, the performance of the
constructed model and the improved algorithm was verified through simulation experiments. Through simulation experiments and
comparative analysis, it is proved that the proposed algorithm can obtain the minimum objective function value and the optimal
distribution route. The mathematical model and improved algorithm proposed here are effective.

Keywords: cold chain logistics; path optimization; traffic congestion; improved Harris hawks optimization
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