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Convection allocation algorithm for trunk transportation of auto
parts based on spatiotemporal network

LI Zhi-hao,SONG Rui
(Key Laboratory of Transport Industry of Big Data Appalication Technologies for Comprehensive Transport, Beijing
Jiaotong University, Beijing 100044, China)

Abstract: To address the “empty—backhaul” problem that occurs after delivery vehicles unload at vehicle-
assembly plants, this paper constructs a space—time network to depict the parts—allocation processes among
city distribution centers and assembly plants. An optimization model for parts—allocation strategies is
developed with the objectives of minimizing transportation, inventory, and total costs, and a numerical
example is solved using real enterprise data. The results show that, compared with the existing allocation
plan, the optimized solution reduces the resource waste caused by empty return hauls, improves vehicle
utilization, and significantly lowers total cost.
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Fig. 1 Diagram of parts allocation strategy
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Fig. 2 Diagram of parts of two types allocation strategy
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Table 7 Optimization strategy allocation plan

AWK TR RGN EE Y R
JRA/TT A/ T8
12 iy AR 48 4
n=1 PEAE AR 16 14
Az AR 0 0
S A 64 18
I A 76 20
- JEAF A 6 13
A7 A 0 0.6
SUA 82 32.6
SUAR SUA 146 51.6

IR T 3z i B AR AR A, O B A R 4T
5% I A A 2 A BE A0 il A I I 1 4 B A
B, A e A2 2 A AR IR T 2 8] ) §e s

4 ZERIE

HIPORREEY KIS SR A RU RS SR b
YL 1 SR AT A I 25 22 S5 9 ), 7 SC A& AF
32 i B A7 R 7 A e/ MBS DA B AR, 25 1
T R i 2 TRV T A R O T AT A R A
FH 28 W 28 S 57 T S i 2 T AR R SR Y, O AT
TR AGIOETE, &5 R R W T B 0 U0 AR B L 25 T
At BHIE R AT O 4 5 R R A ol ) A
I B SEBR ARl B B A5 S, 7 R N 20 iR A | F
195 3 i A R R TR IR A B T ol i 3 S
AIZEE 2T, PRAIE ] & A7k B R SR B R i . A
AT AR AT I 7 5 0 TE 19 OD X, R %
JE TC K 4 B A8 ) R S A 4 ) AL, R ok AT L —
R X SE A PR IR . AL R T
8 A 7 TR 5 A A N R AR B T S AR [
HLE R, R ok ik 5 7 — 25 PR My HR W BRI T 7
b ZE A Y S I 3 R AL 1)

S &Mk

(1] Bk, IR, SRR, & SRR Z M 1z [n) i
i gE &Rk [J]. K&l 3 R4, 2021, 47(1): 52—
60, 110.
Jin Zhi-hong, Xing Lei, Cai Jia-xin, et al. A review
of research on container parts and components trans-
portation[J]. Journal of Dalian Maritime University,
2021, 47(1): 52-60, 110.

(2] W wum, JEEM . R E KRB AT YRR A H 2 48
ia [ A [T PR, 2010, 29(17): 16-18.
Pan Chang-hong, Fan Hou-ming. Analysis of the
empty container allocation by the large—scale contain-
er liner companies in China[J]. Logistics Technolo-
gy, 2010, 29(17):16-18.

[ 3] Misra S C. Linear programming of empty wagon dis-
position[J]. Rail Internet, 1972, 7(3): 151-158.

[ 4] Hiraki S, Ishii K, Katayama H. Designing of a pro-
duction ordering system for automobile repair parts
[J]. International Journal of Production Economics,
1999(60,61): 289-294.

(5] EHA RGH AT . 5 5EH L H S 5 B b
[J]. HEfkiz, 2022, 4: 163-164.
Wang Ji-sheng, Zhu An-ge, Tang Jin-li. Scheduling



Z’%%%a%:%fﬁi@éa

89 A & R T R ZE AR R AR AR

157

(6]

(7]

(8]

(9]

(10]

(11]

optimization of container dumping transportation[J].

China Storage and Transportation, 2022, 4:
163-164.
ALLIE R BRI ) 24 SRR AR A S A i

BEHLHL 2 A R BE R BE 5 [T]. BRi s 5 &%, 2020,
42(2): 87-92.

Shi Hong-guo, Gao Ming-yao. Research on stochas-
tic chance constraint model of empty container trans-
fer with time window constraint[J]. Railway Trans-
portation and Economy, 2020, 42(2): 87-92.

Jiang D. Research on railway emptycontainer disposi-
tion based on the integer linear programming method
[C]//Inernational Conference of Logistics Engineering
and Management, Chengdu, China, 2012: 332-337.
Crainic T G, Gendreau M, Dejax P. Modelling the
container fleet management problem using a stochastic
dynamic approach[J]. Operational Research, 2003(5):
473-483.

PE, B, B TR AR A LR
itk AGV R BE] R HLE U & R 5,
2023, 29(12): 4175-4190.

Li Yu, Gao Yin—ping, Lin Qiang. Dynamic schedul-
ing of multiple AGVs in automated container termi-
nals based on digital twins[J].
Manufacturing Systems, 2023, 29(12): 4175-4190.
AT . I T Supply-hub #0837 I 55 1 4 25 77 3
ARALERFFE[D]. BB s TR 2 Wy i LA
#BE, 2019.

Li Li. Research on dynamic optimization selection of

Computer Integrated

logistics service supplychain suppliers based on Sup-
ply=hub[D]. Wuhan: School of Logistics Engineering,
Wuhan University of Technology, 2019.

B, TV, S REFMMF AR H G R
T A A A A AR B 5 8AT]. el fE RS &
4, 2023, 41(5): 127-137.

LiJun, Yin Jing, Zhang Yu. Optimization model and
algorithm for loading of combined unit containers for
multimodal transportation of automotive parts[J].
Transportation Information and Safety, 2023, 41(5):
127-137.

ARAE . LT I86 ) 9 MILK-RUN i 32 i 9 B
GEBEIELT]. MURRL = A, 2017, 39(22): 28-30.

Dai Yan. Research on MILK-RUN ship transporta-
tion scheduling system based on ship networking[J].
Ship Science and Technology, 2017, 39(22): 28-30.
He J L, Huang Y F, Chang D F. Simulation—-based
heuristic method for container supply chain network
optimization[J].
2015, 29(3): 339-354.

Chao S L, Chen C C. Applying a time-space net-

Advanced Engineering Informatics,

work to reposition reefer containers among major
asian ports[J]. Research in Transportation Business
&. Management, 2015(17): 65-71.

Hao C L, Yue Y X. Optimization on combination of
transport routes and modes on dynamic programming
for a container multimodal transport system[J]. Proce-
dia Engineering, 2016(137): 383-388.

R, LR R EZFAE Wil 1 2 e A it 5 52
(] FFEHLT R, 2011, 37(12): 258-261.

Zhu Shuang, Wang Dong. Optimization design and
implementation of automotive parts logistics network
[J]. Computer Engineering, 2011,37(12):258-261.
TR . R4 T &R AT By 08 26 I 52 ey
PR AR R EE(D]. 1 RiEsSE R
AP 3 ) TR 2B, 2010.

Wang Jin-lian. Research on the planning and optimi-
zation algorithm of logistics recycling and pickup trans-
portation route for automotive manufacturing plant
parts[D]. Shanghai: School of Mechanical Engineer-
ing, Shanghai Jiao Tong University, 2010.



