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An Optimization Model for a Single Cruise Ship Routing and Scheduling
Kwan, Hae-kuy

Department of Shipping Management
The Graduate School of Korea Maritime University

The growth rate of the world-wide cruise industry has surpassed all the other
tourism and leisure industries for over 20 years. Many reports keep saying that
this growth will continue for many years to come. In spite of this great growth
and the following economic importance of the cruise industry, the decision making
problems for cruise ship management have been usually dealt simply by the
manager's experiences and intuitions. There has been few academic research yet
on analytic decision making models for supporting cruise ship routing and
scheduling problems.

The routing and scheduling of a cruise ship has its own uniqueness different
from that of any merchant ship. The operation of a typical cruise ship is much
like a liner in some sense, but it also has something like a bulk cargo ship at the
same time. This unigueness makes the cruise ship scheduling problem need a new
decision making model different from the existing ones developed for merchant
ships.

T his paper presents a decision making model for the cruise ship management,
and this is the first model of this kind. A network based optimization model has
been developed for a single cruise ship operation. It gives optimal ship scheduling
patterns over the planning period for cruise ship managers who want to find out
profit maximizing cruise ship routing and scheduling plan. A network solution
method to find the optimal scheduling pattern is also developed. This network
model can be equivalently transformed into a linear programming model, which
makes the implementation of the model quite practical however complicated the
given scheduling environment may be. The ship scheduling network developed in
this study can also be used as a general framework to describe all the cruise ship
routing and scheduling alternatives the cruise ship manager can figure out.
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[ 2]
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19)
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( : . : US$)

(12) | (13) | (24) | B35) | (B11)| (36) | 37) | (38) | (39) | 4p.)

04 25 3.2 05 3 0 25 0 3 04

-35 17 20 -7.2 23 -6.2 -91 | -37

47) | 48)| 49) | (5,10)]| (6,12)| (7,23) | (8,24) | (9,15) | (10,16)|(10,17)

0 19 0 45 4 5 3 4 1 0

3 5 6 7 8

-53 36 30 39 29 35 -79

(10,18 (11,16) | (11,17)| (11,18)| (12,16) | (12,17)| (12,18) | (13,18) | (14,16)| (14,17)

28 0 25 0 0 1 0 0.3 0 05

-11.2 -8.6 -79 -33 -75

(14,18)|(15,18) | (16,19) | (17,19)| (18,19)

0 1 25 3 1.7

9 10 11

-53 23 29 20
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[ 8 (cy) : US$)

12) | 13) | 24) | B6) | B1) | (3B7) | (39 | 4.

-35 | 195 | 232 | -72 | 26 | -62 | -91 | -37
46) | (510) | (6,12) | (7,13) | (8,14) | (9,15) | (10,16) | (10,18)
-53 | 405 | 34 44 32 39 | -79 | -112

(11,17) | (12,17)| (13,18) | (14,17) | (15,18) | (16,19) | (17,19) | (18,19)
-86 | -79 | -33 | -75 | -53 | 255 | 32 | 217

[ 8] 4 22 [ ]
Li=[M,,i% [ 9
[ 9 Li(IM;,i%)
1 2 3 4 5 6 7 8 9 10
L;| [00@] |[-351][195,1]|[19.7,2]| [1233]| [1953] | [19.74] | [1953] | [19.74] |[5285]
11 12 13 14 15 16 17 18 19
L |[4553]|[535.6]|[63.7,7]|[5158]| [58.7.9] | [53.5,12] | [52.8,10] | [60.4,15] | [84.8.17]
(22) “ PN = MN = Cot” “84.8 =
12 =728
4 2.2
4 1
: (13), (35), (5,10), (10,17), (17,19),
) [ ]
L,
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2.1.
l )
: Cort
LINDO/PC
, Excel
[LP ]

Max -3.5x12+17x 13+20x 24- 7.2x 35+23x311- 6.2x 37- 9.1x 39- 3.7x46- 5.3x48
+36x 510+30x 612+39x 713+29x 814+35x 915- 7.9x 1016- 3.5x 1018- 8.6x 1117
-7.9x1217-3.3x 1318- 7.5x 1417- 5.3x 1518+23x 1619+29x 1719+20x 1819
+2.5x 13+3.2x 24+3x 311+4.5x 510+4x 612+5x 713+3x 814 +4x 915+2.5x 1619
+3x 1719+1.7x 1819- 12

SUBJECT TO
x13+x12=1
x1619+x 1719+x 1819=1
x12-x24=0
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X 13-x35-x311-x36-x37-x38-x39=0

X24-X46-X47-x48-x49=0

x35-x510=0

X36+x46-x612=0

X37+x47-x713=0

x38+x48-x814=0

X39+x49-x915=0

x510- x1016- x 1017-x 1018=0

x311-x1116-x1117-x 1218=0
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X713-x1318=0

x814-x1416-x 1417-x 1418=0

x915-x1518=0

x1016+x 1116+x 1216+x 1416- x 1619=0

x1017+x 1117+x 1217+x 1417-x 1719=0

x1018+x 1118+x 1218+x 1318+x 1418- x 1819=0
END

xi >0 (@ =1,.,18,] =2,...,19)
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ECE13 C{olg 0 i
$HE17  [ofMotEtgs al 1
H B EH
Al o e = Al BHE ME |x=Znlo| F
$B$23 = 1 $B$23=§0623 | EE 0}F | 0
$8§24 =189 | $B524=§0324 FEX 91 | 0
$8%25 TE3 0 $B325=30425 =2 o= | a
$B§2E  LS2 0 $5326=30326 S22 oS | a
$B§27 =E4 0 $B§27=§D327 S E2X 95 al
$B%28 wCH | 0 $E328=50528 S HE ObE | 0
[ -10] X 13( 1), x35( 1), x510( 1), x1017
( 6), x1719( 2)
728
(x 1017)
$B$24 “0” Excel
“07,
“07,
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|8CE5 [FlE|2EET 1) 0! 19.5| 6.4 1.4
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|$FF5 [FFEIEET | 0l o 28| g 1E+30
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Cruise Line/Ship name |Size |Cabins|Passengers Builder
2000 |2. 19, 2000  |Princess grirfcegs an %'806 : 1950 Fincantieri, Italy
4. 2000 P&O Aurora %'808 : 1800 ge?%grr&Werft,
5. 6, 2000 Emoerliclaa n d\zaandam ((535'808 ‘1700 Fincantieri, Italy
6. 17, 2000  |Celebrity Millennium (&80 las0 1950 chantiers,
6. 24, 2000 Blyr%pi%:/ a I\?olyggrgr pic (ZBS%OI) : 850 %la?%many& voss,
6.2, 2000  |Costa Koidica  |Sadob Y06 |2680 Ky perner- Masa,
8.31, 2000 |Carnival Giaon vl B 2758 Fincantieri, Italy
, 2000 Norwegian  |unnamed %'808 : 2000 Ié‘larc%éin;/Werft,
9, 2000 Silversea gh;dlowv er (235'808 : 390 Mariotti, Italy
0,5, 20 Bl ® PO OG5L, ww Ky Mes
co00 (ol an diamsterdam |G RL ‘600 Fincantieri, Italy
2001 |2. 3, 2001 | Celebrity Infinity $1%00 850 1900 chantiers,
om0 Babodn® DA0GME OIGRD | am  Meyerwerft
2 w0t |Ba8ied umanes |G (w0 Chantiors,
4, 2001 Princess unnamed (130&060: 2500 Fincantieri, Italy
mor lcwnva SALTVOUSBT am KypmgeMes
2001 Silversea ,\Sﬂih’%e (235'808 : 390 Mariotti, Italy
6, 2001 Eﬁfgpve% First| nnamed ?8%08 1750 'C::rgnz(a:en tiers,
6. 1, 2001 Norwegian unnamed %'806 ‘| 1000 IG‘IEPH){gn;/Werft,
8, 2001 Celebrity unnamed $1%00 850 1900 chantiers,
2001 Blyr%pi%:/ ! Exlpyor@rp e (235308 : 850 %Ie?%many& voss,
9. 1, 2001 Norwegian unnamed 30306 ‘| 1000 IG‘IEPH){gn;/Werft,
01 Bl ® BOET TGEL o [y We
mor  lcanva  (SALMIVAISRTL e  |KyperMesa
2002 |1, 2002 Princess unnamed (130&060: 2500 Fincantieri, Italy

1) http//www reply .net/ clients/ cruise/ new ships.ntml, Cruise and ferry information service
from SeaView
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Cruise Line/Ship name|Size |Cabins |Passengers|Builder
3, 2002 Eﬁrsgipvezlé First unnamed ‘(13820; : 750 'Sr::;iaers,
4, 2002 Celebrity unnamed ;31;0; ‘les0 1900 Er:ma(;: tiers,
4, 2002 Eari%beén ! tBhr:”SZr;Cse o 58201) | 2100 ge‘f%‘:];/Werft,
2002 Carnival Eeglernrgj ival 2(334201) : 2112 Ei\;?:rzger-Masa.
10, 2002 Princess unnamed 58201) : 1950 'C::r:mig tiers.
2002 Carnival goi;:els;l al (1302%03 2758 Fincantieri. Italy
2002 }:moerliclaa " dlunnamed 5420; : 1800 Fincantieri. Italy
2002 R b & Junnamed (1342%03 3100 Kvaorner Masa
2003 |6, 2003 Princess unnamed gsgog : 1950 'C::r:mig tiers.
7, 2003 Princess unnamed (131501)0 2600 .’;/Iapl)atlns ubishi.
6, 2003 Carippom © ' unmamed | B 2100 oyer wertt.
2003 Carnival glzr’y” tval (130;0;0: 2758 Fincantieri. Italy
2003 fotlan dunnamed 2(33430; : 1800 Fincantieri. Italy
2003 R b & Junnamed (13420;0: 3100 Kvaorner Masa
2003 Cunard 32‘?3” ) (13550;0: 2800 ot q .
' France
2003 Admerican nnamed ;3230; ‘|a50 Ingalls, USA
2003 fotlan dunnamed 2(33430; : 1800 Fincantieri, Italy
2004 |6, 2004 Eari%beén 2 lunnamed 58201) : 2100 getfz];;/Werft,
5, 2004 Princess unnamed (1315080: 2600 Mitsubishi,Japan
2004 P&O unnamed (1301ROI)O 2600 Fincantieri, Italy
2004 ﬁaTva?ir ican unnamed SZEOI) : 950 Ingalls, USA
2004 Holland e GRT: 1800 Fincantieri, Italy

America

84,000
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, , Star Cruise  SuperStar Taurus

NCL (Norweigian Cruise Line)
: 100,000GRT (Gross Registered Tonnage :
Princess 113,000GRT

. ICCL (International Council of Cruise Line)

Convention
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