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Optimization Problem of Cold Chain Logistics Distribution Path of Agricultural Products Based on Improved Algorithm of Bird
Swarm Optimization
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Abstract Birds algorithm (BSA) is easy to fall into local extremum in solving the problem of optimization of high-dimensional complex, es-
pecially it always appeared a “premature” phenomenon in the process of the flock foraging. Aiming at the shortcomings of the original algo-
rithm of the flock, and an improved optimization algorithm (WBSA) birds was put forward. Based on the simulation experiment,results showed
that the presented algorithm had better convergence speed and searching precision. In the end, through simplifying agricultural products cold
chain logistics distribution optimization path model, WBSA optimization algorithm of agricultural products cold chain logistics distribution route

optimization problem was built. The numerical examples showed that WBSA algorithm had the feasibility and validity of such problem.
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Table 1 Parameter setting
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Algorithm Parameter values

PSO M=1000,N=30,¢,=¢,=2,w0,,,=0.9,w,,, =0.4
CSO M=1000,N=30,6=10,R=0.2,H=0.6,m=0. 2
BSA Pop=30,M=1000,FQ=10,a,=a,=1,¢,=¢,=1.5
WBSA Pop=30,M=1000,FQ=10,a,=a,=1,¢,=¢,=1.5
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Table 2 Numerical results of PSO,CSO,BSA and WBAS
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Function Algorithm The poorest solution The best solution Average value Variance
F, PSO 2.218 4e+02 2.037 3e+03 1. 082 9e+03 1.478 7e+05
CSO 9.292 6e-55 3.389 0e-41 1.138 3e-42 3.826 7e-83
BSA 0 0 0
WBSA 0 0 0
F, PSO 4.097 le+01 6.617 1le+02 3.174 1e+02 3.723 8e+04
CSO 2.872 3e-42 1. 638 2e-37 1.347 2e-38 1. 625 0e=75
BSA 4.056 5e-234 3.613 le-216 2. 143 0e-217 0
WBSA 4.131 8e-282 7.438 9e-258 2.479 8e-259 0
Fy PSO 1. 604 4e+03 9.011 8e+03 5.353 9e+03 3.749 6e+06
CSO 1.675 le+02 1. 100 9e+04 3.662 4e+03 6.424 1e+06
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Function Algorithm The poorest solution The best solution Average value Variance
BSA 0 0 0 0
WBSA 0 0 0 0
F, PSO 1. 663 4e+01 3.889 6e+01 2.511 5e+01 2.596 6e+01
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BSA 2. 886 0e+01 2. 899 6e+01 2. 896 6e+01 7.474 4e-04
WBSA 1. 194 5e-07 1. 423 4e-03 2.427 4e-04 1. 545 6e-07
Fe PSO 2. 664 6e+02 1.410 7e+07 1.233 9e+06 7.035 3e+12
CSO 6.922 9e-02 3.339 7e+05 1. 113 9e+04 3.717 6e+09
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Table 3 Result of WBSA optimization algorithm of cold chain logistics

distribution route optimization problem

BRI AL IR (B S
Delivery distance of pervehicle
z/km

1-2-4-6-11 27.4
5-7-8-10-13-19 54.4
3-9-14-15-17 57.7
12-16-18-20 42.9

RS
Vehicle

number

Rfikie
Optimal path
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Note : A : Characters of Foeniculum vulgare Mill. ;B :Microcharacters of Myristica fragrans Houtt. ;C:Characters of Anethum graveolens L. ;D : Microcharac-

ters of Anethum graveolens L. E; Characters of Carum carvi L. ;F ;Microcharacters of Carum carvi L.
3 MEEREDSRERRBEREHE
Fig.3 Morphological and its micro identification of Foeniculum vulgare Mill. and its counterfeit drug
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