+ P2
NAVIGATION OF CHINA

48 % 24
2025 46 A

Vol. 48 No.2
Jun. 2025

XEHS 1000 —4653(2025)02 - 0072 - 08

ZERBEOEFHNEmE
B 12 5 B 1 B A4

wmaER, @HLHEF, WNE#R, X W
CRIEEMFFF R SIS LR R, 30T K% 116026)

o
o
==
Oa

Cd

O ATR R A RO (R, 5 A W SRS ST PR A7 K S TR AR R AE 22 U Rl B
RIGHEFEUE D AOTAT SRS 3 1 PR S OB b R AR I B0t 1 el kit (R 3ok . RIS R AR .
TGRS T AT T SRS 1T LA 1. 9% B TRBEMTICIE BAS 78 i) — Atk b, R /NSRBI TE R AT UK i
THFEIA 4% W7E5¢ o ZHEA R B S B PR HC 18 71 T A7 SRR AR G RS 5 1 4 A PR AT BB i BE AP i 28wl
S AR AR . BFSEEEE AT N AT F R A R IR SRR A 45 2 5

SRERIR) : 7 AR s BRAR SO PRRIAL s e T REAT s ok ALk

FESZES:U268.6 XERARE A DOI:10. 3969/j. issn. 1000 —4653.2025.02.010

Collaborative optimization of routing and stowage for commodity
vehicle RoRo ships considering port inventory

YANG Hualong, MIAO Wengi, SUN Yilun, WEN Ming
(Transportation Engineering College , Dalian Maritime University, Dalian 116026, China)

Abstract: This paper studied the problem of distributing commodities for RoRo ships. Taking into account the initial
inventory level at each demand port, the paper proposes a flexible calling strategy for RoRo ships transporting commodity
vehicles within multiple voyage planning periods. A collaborative optimization model for routing and stowage was established
for RoRo ships, and an improved genetic algorithm was designed to solve it. The results of the numerical example
demonstrate that this flexible calling strategy can reduce the total distribution cost of RoRo ships by 1.9%. There is a
difference of about 4% in fuel consumption between large and small RoRo ships for round — trip voyages on the same route.
Shipping companies can also reduce total costs by arranging different types of RoRo ship for distribution. When the safety
stock is set to a moderate level, the total cost during the planning period is minimized. These research conclusions can
provide a useful reference for shipping companies when making decisions about the distribution of commodities with RoRo
ships.
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Tab.3 The calculation results of three methods
itk 1 ik 2 i3
N7 HEEELTS I
BEA/ T BIE/s BAR/IE BRSBTS B[] /s
t=1 12-3-4-6-5-4-3-2-1 N 2 334 130 327 2 591 047 1 084 2 334 130 15 120
t=2 1-2-3-4-5-6-5-4-3-1 5Bl 2 466 970 359 2 654 244 921 2 466 970 12 040
t=3 1-2-3-4-5-6-5-4-3-2-1 FA 3 073 989 304 3 095 052 1 007 3 073 989 14 970
t=4 1-2-3-5-6-5-4-3-2-1 =SB 2 669 280 451 2 677 963 2 604 2 669 280 18 720
t=5 1-2-3-4-5-6-5-4-3-2-1 L] 3134 194 422 3 140 749 1 266 3134 194 13 680
t=6 1-2-3-4-5-6-5-4-3-2-1 N 2 410 058 380 2 677 102 1191 2 410 058 14 040
t=17 1-2-4-5-6-5-4-3-2-1 N 2 676 433 425 2 538 485 1 083 2 676 433 16 698
t=8 1-2-3-4-5-6-5-4-3-2-1 SSpid 3 110 058 321 3226 482 1 002 3 110 058 14 011
t=9 1-2-3-4-5-6-5-4-3-2-1 KA 3167 262 394 3 367 325 1102 3167 262 15 263
t=10 1-2-3-4-5-6-5-4-3-2-1 =SB 3172 421 426 3 382 472 905 3172 421 16 431
t=11 1-2-3-4-5-6-5-3-2-1 j(ﬁ! 2 835 242 452 2 836 872 1 081 2 835 242 15 644
1=12 1-2-3-4-5-6-5-4-3-2-1 JINIRL 2 638 645 332 2 782 753 1030 2 638 645 13 801
t=13 1-2-3-4-5-6-5-4-3-2-1 Vit 3276 728 451 3 378 286 1 085 3276 728 14 357
t=14 1-3-4-5-6-5-4-3-2-1 SBid 2 865 451 439 2 873 946 1052 2 865 451 17 191
t=15 1-2-3-4-5-6-5-4-2-1 il 2 907 453 366 2 964 545 1018 2 907 453 11 675
t=16 1-2-3-4-5-6-5-4-3-2-1 SBid 3179 965 325 3377 672 1017 3179 965 17 483
t=17 1-2-3-4-5-6-5-4-3-2-1 FA 3123 243 383 3267 223 940 3123 243 13 505
t=18 1-2-3-4-5-6-5-4-3-2-1 JNE 3027 676 377 3182 763 1288 3 027 676 19 613
t=19 1-2-3-4-6-5-4-3-2-1 VT 2 699 764 307 2773 513 1 106 2 699 764 12 783
=20 1-2-3-4-5-6-5-4-3-2-1 Al 3004 872 348 3 376 764 966 3004 872 10 941
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Fig.3  The total cost and average cost of each item under

different levels of safety inventory
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