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A Heuristic Solution for the Inventory Constrained Ship
Routing for Multi-Commodity Bulk

Suk Hee Won - Seung-June Hwang*

Department of Business Administration, Hanyang University, Ansan, Gyeonggi, Korea

We developed two heuristic methods to solve the problem considering a fleet of ships delivering chemical products

from terminals to terminals. We need to decide how much of each product to carry, on which ship, subject to the con-

ditions that all terminals must have sufficient products to meet demand, and the stock levels of the products cannot ex-

ceed the inventory capacity of that terminal. Mathematical formulation and the optimal objective value for the small size

problems are compared with two greedy heuristic methods developed in terms of solution qualities and computing time.

Numerical experiments on test problems indicate that the heuristics are effective at finding good solutions quickly.

Keywords : Ship Routing, Inventory Routing, Heuristic Method
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Port2
time 0: (21,32, 10.5, 8.25)
Port1 time 5.2: (10.6, 37.8, 10.5, 12) DONE
Time 0: (18, 35, 6.75, 8.75) = (8, 42, 9.25, 10.5)
Time 3.1 (5.82, 20.6, 12.9, 10.5) DONE 70
15 15 45
5
stip1 N Port1 Port 2
time 0: . .
. . Sh|p2
time 0.75: (15, 0) : e 3.1: 0.0)
shipt .. time 3.5: (15, 0) Ship1
; _ time 5.20: (0, 0) _
time 2.75: (15, 0) time| 5.75: (0, 15) Ship1
time 3.20: (0, 0) time 7.75: (0, 15)
time 8.1 : (0, 0)
Port3
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Port1

Time 0: (18, 35, 6.75,8.75) ; (8, 42, 9.25, 10.5)
Time 3.1 (5.82, 29.6, 12.9, 10.5) DONE

<! 3> Ship-First Heuristicel 7}=

o hafe] 4:2)

i

time 0.75: (15 0) —

~
>
(8]
i
[
<
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Port2

time 0: (21, 32, 10.5, 8.25)
time 2.75: (30.5, 28, 18, 12) DONE

Ship1
time 2.75: (15, 0) @ 4

time 3.20: (0, 15)

Ship2 &
time 3.1: (0, 0) @:’
time 3.5: (15, 0) .,o‘

&
&
0

Ship 2

time 0: (6, 12)
time 1.1: (0, 0)

S 485 ILOG CPLEX 7500 7o o] Ak 42
£ SUN E450 A¥& o83t 9 HA sl (Optimal W9 &4

Cost) %} Harbor-First HeuristicZ} Ship-First Heuristic ¥ & &3}
e Fotel AR Thsaiete] Abelol tiate]

Makaat gy o714 triple (-, -, )&

E
o AR BAN AR () VL KD, 5 )
Mg, Akl gl AE] 7
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—

‘IIIIIIIIIIIIIII STTTT

1515
|~

Ship1
time 5.20: (0, 15)
time 5.75: (0, 15)

Ship2
time 5.5: (15, 0)
time 5.7: (0, 0)

time0: (20,36, 5,6) ; (26,48, 6.5,8)
time 5.20: (5.2, 31.5, 6.5 10.5)

time 5.50: (19, 29.7, 10.25, 10.5) DONE

off ARI(MEE =M 1, 2, 1, 2), &7 3R, M9t 20, HIF 27, Al=7|ZE 10 THel712h

L
= of d& HAHsE ool & we v
v 2 o] AFolA F2d AAES CPLEXE Eato] H A4 3
HAEES 93t 2 a7 el 288 A zro] EA9 Alo] =7}
] 7kl wet VlstaedeR SUMYe ARdolH.
o} o EE50|(3, 3, 2) Ato]=e] EAo A$ CPLEXE HA

ol L peA s T WHE s0d e ] a0 25284(2)9] Aol 2uEe A
242 8 A aeln. aen  BRA PES Filol 8F dud AeHE Age 3

AREEIEENE PN

b R | =

WA W QK%)= obef ek 2ol AR .

7N ik
o e 7h53e]
Zzte] A )y

<100

cﬂagi Wl gt Ae ¢ 5 Ak agdE B

s 22 ol :Lﬁ;}—z A E mel 3t 5l
A

A2 *M% Czi%r—ﬂ 01 10749 EAe & 67H,

E
e el WA PUE FA A 4n), AF 3N F (6, 4, 3) FAIE 4 o] 107)
A4 gk Azgke VA S o walol el CPLEXT 3 WA AbsalE 2E v
S FASRA W H 4 wAH AW A ceRE AWNID 1 de 2H4 e 7%

<E 1> LAY Y- 2XH%)2A HLAIZHE)

Harbor-First Ship-First i

Test 2H| LARYY 2%
S5 HARAIZH 254 gt HAAIZE

(3,3,2) 101.2 31.2 73.5 274 12.5
(3, 3,3) 96.5 342 84.7 29.2 11.1
4, 2,2 90.2 30.4 513 26.5 24.0
4, 2, 3) 54.7 35.7 673 31.0 8.2
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