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Abstract

Under the context of China’s national “Dual Carbon” strategy, a routing optimization model for
green logistics in the fashion industry has been developed that accounts for battery deep dis-
charge. This model segments clothing based on their attributes is divided into two unique loading
patterns while concurrently considering the three-dimensional packing features within cargo com-
partments. It employs a “Tiered Pricing” strategy alongside a proactive battery swapping scheme be-
fore deep discharge occurs, aiming to minimize the total transportation cost, which is comprised
of fixed costs, depreciation and maintenance expenses, battery swapping fees, and slow charging
costs. To solve this complex model, an GA (Genetic Algorithm) ant colony optimization (GA-ACO)
algorithm has been put forward. This algorithm was applied using distribution data from a prom-
inent fashion brand in Shanghai, integrated with the city’s actual road network focal analysis. The
outcomes revealed that the algorithm efficiently solved the model, successfully devising 3 distri-
bution routes for the 17 stores in the case study, with one battery swap taking place during the
course of deliveries. In the tiered pricing structure, it was found that the overall transportation
cost was reduced by 3.63% compared to scenarios without the adoption of the proactive battery
swapping prior to deep discharge, battery swapping costs plummeted by 65.3%, effectively miti-
gating battery wear and tear and extending battery lifespan.
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Figure 1. Schematic diagram of garment distribution for
battery replacement before deep discharge
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4.4, SREERFREHERBPHYERITEE

e SO R T SR AT TR R PR TR R A R A 6 i o F (D A R 1) a5 R SR L EhiR AL Re e
IEATESS, AN RIRFE R (GC NSNS 2)0F (45 SxF Eb 2 dr,  SREGIE AR 2 2 75 BE PR AR AL 1% il A

MR, FIHLAEZS BB S 2R G T M B e v i, BN Zo AN RRIRE RO SRNg: K L
AR RO
ieF,izj,VkeK (29)

Z Xij =

jel

1 h-2>0
0 hj-Z<0

HABZA XS EAA, HH GA-ACO HikRE, FFAEFERFIZIT 10 IR, 25554 A
HITHE S Rk X b, B3 3.

Table 3. Comparison of the results of strategy 1 and strategy 2
= 3. RE% 1 5IRME 2 LERXILL

#x SR 1 S 2
R R 3 3
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i

B B (km) 197.78 193.93
TR TP 5 (km) 0 9.51
SIZ K AR () 1539.12 1597.15
i 72 B AR (OT) 1200 1200
PrIEFN4ES AR () 276.89 271.50
N Z N 32.72 94.30
18 78 A (TT) 29.51 31.35

Table 4. The optimization effect of strategy 1 compared to strategy 2
F= 4. REURES 1 MHELT5RRE 2 BOMRILER

B2 ¥ T BB
TR T LR 5 (km) 9.51
SIZ K AR () 58.03 3.63%
e B3 A (7T) 61.58 65.3%

M 3 AL 4 R AFE H SRR 1 IR FETSCRLBE 250 0, RIS 2 IR FE R ER 25y 9.52 km,
PSS 1 LSRG 2 475 BE B 0 1 3.85 km, HVR FZTRCR R S8/ 1 9.52 kmo [ A 47 Bk FR S R 484
PrIAFGES AN G LTt (HEISHRAREK T 3.63%, A K T 65.3%. AHEL T 5HE 2, ik HVR
JEE TR0 HEL R AP T R4 46 P st 8 L ) SRS T AR D BC IS v B IS S A, TR i AR . IE BRI HOR
BRI G V52K SR80, IR gt SR 2R P20 FEL R A R4 96 P st 90 L FR) SRS RE AT RIHhRE S 3K

\\\\\

RS L, MRAEEA BT TP A RT3, JF H A SR S AR AR AN 22
JB =R e 4, THEC BT il IR LA A H o 34h, ARSCAITAL 1 s 45 vl I v B SEAT 40 R E M R
DEBRAE T T I B0 FL Bl A A A2 8o 255 ST B 100 A it R SR At HEAT S0 W, G5 5RRHD, FE 7y
GOENWCBARAE T, SR 3 B3R 2 TR0 FEL R T A F6 P i e P PR SRS, DAL IBE 326 7 T DA 2800/ i v R
Ao TR, SR G LS B AR 1 I D TR TR L /b PR A5 5 ASE K Lt A iy, DAL 86 L R
SR VAL RZARN . BUF NSl A s A e, Dleidt i AT RS BRIAT T, et 4t
ESLIEE S Y iR

E&WE

X 5 AR 23k 4:(71871143):  bifg “RHEAIHATENTHRI” +ha R R RHE BT H (22d21203405);
HE BSR40 H (22YJC790189, 23YJC790046).
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