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Fresh Commodity Logistics Distribution Optimization Considering Dynamic Demands

WANG Yong1 2 LUO Shuang GOoU Mengyuan 2 LUO Szyu

(1. Chongging Jiaotong University, Chongqing 400074, China;
2. Chongqing Key Laboratory of Green Logistics Intelligent Technology, Chongqing 400074, China)

ABSTRACT: The work aims to coordinate the relationship between static and dynamic customer demands in view of the
changes in the customer demands for the fresh commodity distribution, and plan the path reasonably and reduce the total
logistics cost. Firstly, an integer programming model was established for minimizing the total logistics cost in
consideration of the diverse temperature control intervals, random order request time, and dynamic customer demands
quantity. Then, an improved ant colony algorithm based on Gaussian mixture clustering was designed to solve this model,
and a dynamic demands processing strategy was proposed to re-optimize routes. Next, the effectiveness of the proposed
algorithm was verified through comparison with particle swarm optimization, genetic algorithm and whale optimization
algorithm. Finally, with the fresh commodity distribution network in Chongqing as an example, the operational
indicators before and after optimization were compared and analyzed. Besides, the relationship between the value loss
level of fresh commodity and the total logistics cost was explored. After optimization, the total logistics cost decreased by
22.35%, in which the penalty cost, the value loss, distribution cost and temperature control cost reduced by 39.84%,
61.84%, 29.80% and 57.00%, respectively. The proposed model, algorithm and dynamic demands processing strategy can
reasonably plan routes and effectively reduce the total cost, which provides a methodological reference for fresh
commodity distribution network optimization with dynamic demands.
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Fig.1 Fresh commodity distribution network considering dynamic customers before and after optimization
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Tab.1 Operating indicators of fresh commodity distribution network considering dynamic customer demands
before and after optimization
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Tab.3 Pseudocode of IACO algorithm

WA RER
fih eAk)E B RO A
1) WIS H (ol B 155)
2) WAL | 5 R
3) For d=1:d
4) For a=1:a,,x
5) For j=1:N
6) ARG WOITTE P s 5 HA R S (R 2 s Z RN RV BRI B, THR DRI & P i i
et
7) B R SR T — N
8) BRI RE
h
1t 9) End for
i 10) 3 2 HCAR AR
11) If I BB % P oKk
12) PAT B A% P 7 R Ak PR
13) End if
14) BTG I AR
15) B BRI
16)  End for
17 ) End for
18) L) B BE I BE A
x4 BIRSRWEE
Tab.4 Characteristics of datasets
X1 PAEITE S SR PR ISE PR ARETOR AR kg FRA /g
1~5 C101. C102, C103., C104. C105 78 22 1790 200
6~10 R101. R102, R103, R104. R105 65 35 1458 200
11~15 RC101., RC102, RC103, RC104, RC105 88 12 1724 200
16-20 C201, C202, C203. C204. C205 56 44 1810 700
x5 SHRE
Tab.5 Parameter settings
RPN ZHE
GMC-IACO Anax=150, Anax=50, amax=100, o=1, =3, 1=0.5, =5
PSO Winax=100, bp=150, w=0.8, ¢;=2, =2
GA Winax=100, by =150, p=09, p,=0.1, p=0.6

WOA Winax=100, by, =150, a=2-2/by.x, P=0.5
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Tab.6 Comparison of different algorithm results

GMC-IACO PSO GA WOA

S SUEAST IPRETRs BEAT dHSEEESs BRAST IHRETREs BRARST TR RS
1 1701 34 1997 43 1734 34 2318 36
2 1 689 40 1982 41 1734 29 2148 35
3 1 909 42 1 940 32 1737 31 2044 38
4 1541 42 1 996 44 1734 31 2208 36
5 1575 35 2060 44 1752 32 1978 36
6 1658 43 1984 39 1784 37 2211 39
7 1574 40 1965 41 1734 36 2207 39
8 1 744 31 2081 38 1945 40 2103 38
9 1902 32 2080 40 1856 51 2 346 40
10 1975 36 1971 32 1988 53 1971 35
11 1 869 40 1961 46 1957 49 1991 40
12 1767 33 2079 40 1859 40 1814 35
13 1878 35 2000 31 2045 40 2023 36
14 1 655 36 1983 33 1 854 41 2026 40
15 1 699 36 1 945 36 1956 52 2034 35
16 1854 33 2084 44 2061 39 2239 39
17 1936 34 1 946 35 2178 48 1852 40
18 1 989 40 1915 36 2080 45 2026 40
19 1856 30 1925 35 2122 47 2399 36
20 1723 34 2000 46 2103 46 2193 38
FHE 1775 36 1995 39 1911 41 2107 38

t Kr g% -6.18 -1.84 —-4.92 -2.16 —6.45 -1.35

P 3.08x10°  4.11x107? 4.73x107° 2.17x1072 1.77x10°° 9.71x107?

M 6 M, 7ERMA L, GMC-IACO Hikss
RIMEN 1775 76, HHETF PSO. GA. WOA Hik
SER A BE A DIFEAR T 11.03% . 7.12%. 15.76%;
GMC-IACO HE I P15t E] 4 36 s, PSO. GA,
WOA FiE W R B 4350 39, 41, 38 s. H
tKEIRFN P I GETH oM 45 R T A1, GMC-TIACO ik 5
Hopth 3 FVEIERTHR LSS RAATEZE S RILAT L, 7EK
it 2 BRSNS B P SR B A e R TG 2 A0k Il 8y T
GMC-IACO FiEHA Wiy FILHE ST o

4  ZEBISH

41 SCHIEHE
DUEE PR A B AC 26 Fo B HE 120 AN EEE PN,

(C1~Cra) AW, HRAZEE S MmtEN R 7 5K 3
FiR o HRAEARSESCER > 5 E GMC-IACO ik
B dpax=200, Amax=100 , 4oy =150,0=1, =5, 1 =0.85,
c=5, P\=5, P,=12, P;=20, 0=200, =25, G=7, /=0.03,
p=5, 9=140, 6=0.02, ®=2, F=1.5,
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Tab.7 Characteristics of customers
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Tab.8 Optimized routes of fresh commodity distribution considering dynamic customer demands
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Tab.9 Comparison of results of fresh commodity distribution considering dynamic customer demands
before and after optimization
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