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Abstract

A berth assignment problem has a direct impact on assessment of charges made to ships and goods.
In this paper, we concerned with of fuzzy mathematical programming models for a berth assignment
problem to achieve an efficient berth operation in a fuzzy environment. '

In this paper, we focus on the berth assignment programming with fuzzy parameters which are based
on personal opinions or subjective judgement. From the above point of view, assume that a goal and a
constraint are given by fuzzy sets, respectively, which are characterized by membership functions. Let a
fuzzy decision be defined as the fuzzy set resulting from the intersection of a goal and constraint. This
paper deals with fuzziness in all parameters which are expressed by fuzzy numbers. A fuzzy parameter
defined by a fuzzy number means a possibility distribution of the parameters. These fuzzy 0-1 integer
programming problems are formulated by fuzzy functions whose concept is also called the extension
principle. We deal with a berth assignment problem with triangular fuzzy coefficients and propose a
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branch and bound algorithm for solving the problem. We suggest three models of berth assignment to

minimizing the objective functions such as total port time, total berthing time and maximum berthing

time by using a revised Maximum Position Shift(MPS) concept. The berth assignment problem is

formulated by min-max and fuzzy 0-1 integer programming.

Finally, we gave the numerical solutions of the illustrative examples.
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(Bl 2I-FREFAD | (206) | (195) | (185) | 175) | (165) | (155) | (14.4) | (134) | (12,3) | (11,3)
. R
R &1 #IBARERY %)
HARALL | AOAE12 | ACAELS | AGAA14 | HGRA15 | AARA16 | ARANLT | ASRE18 | AL4A19 | ARAE20
A 04:00 (183) | (224) | (386) | (265) | (102) | (234) | (428) | (122) | (397 | (2755
B 03:00 (326) | (37 | 468) | 17,3) | 224) | (346) | (305) | (388) | 377 | (20.4)
P (133) | 122 | 112 [ 102 | 92 | 82 | @2 | 6 | 651 | GO
(BpemsR-EEER) | 02 | 02 | ®2 | @2 | 6D | 6D | @b | Gn | o | ©0o




HX) fREEESTH M B AR 1

Table 4-2. Assignment form and objective value by enumeration method

(b,‘ 1 1500, d,': 500)

Berth Index set

Objective value

Degree of Satisfaction

A 15, 18, 4, 10, 11, 12, 16, 8, 13, 19

(1714, 2104, 2494) 0.321
B B 6 2 3, 14,20, 7, 1,9 5, 7
(2) fiSAE 40%, NF 29) BE&
Table 4-3. Ship and berth information with fuzzy nembers
(unit-hour)
B} BB
) F BB LGRS 1
i RIS fAAA1 | AARA2 | RARAS | RARNA4 | ARARS | AGAAG | RRAAT | KAHAS | ARAAO | ARAAL0
04:00 (24,3) | (20,2) | (222) | (20,2) | (24,3) | (232) | (25,3) | (21,2) | (28,3) | (21,2)
B 03:00 (21,2) | (283) | (21,2) | (253) | (23,2) | (24,3) | (20,2) | (22,2) | (20,2) | (24,3)
1 IR RS (40,4) | (394) | (384) | (374) | (36,4) | (354) | (34,3) | (33,3) | (32,3) | (31,3)
(BHRAES %1~ BUSE B 21) (39,4) | (384) | (374) | (364) | (354) | (34,3) | (33,3) | (323) | (31,3) | (30,3)
AR BRr )
i 51 # B aGE R —
s BUpHAGH A FARELL | AARA12 | ARAA13 | RANG14 | ARHE15 | ARRAL6 | RARALT | HARA18 | AGAA1O | ARRA20
A 04:00 (27,3) | (23,2) 1 (20,2) | (25,3) | (26,3) | (19,2) | (20,2) | (30,3) | (20,2) | (22,2)
B 03:00 (21,2) | (20,2) | (24,3) | 21,2y | (22,2) | (23,2) | (253) | (20,2) | (24,3) | (21,2)
15 B R (30,3) | (29,3) | (28,3) | (27,3) | (26,3) | (25,3) | (24,2) | (23,2) | (22,2) | (21,2)
L (BARGHE 2)-TIF 4 (29,3) | (283) | (27,3) | (26,3) | (253) | (24,2) | (23,2) | (22,2) | (21,2) | (20,2)
R it Al el
=t I %
! BIbAkas FEAG21 |H5022 | RAAA23 | LA 24 | ABRA2S | ARAA26 [ARAN27 | ALAN28 | ARAA29 | #3AA30
A 04:00 (22,2) | (26,3) | (24,3) | (20,2) | (28,3) | (21,2) | (22,2) | (23,2) | (24,3) | (21,2)
B 03:00 (30,3) | (24,3) | (22,2) | (23,2) | (20,2) | (24,3) | (21,2) | (18,2) | (20,2) | (22,2)
AR 203) | 193) | 183) | 17,3) | (163) | (153) | (14,2) | (132) | 12,2) | A1,2) |
B 2-FAERD [ 193) | a8 [ a7y [ae3 [as3) [ 142 | a3 [a22 | a12) [ 102) |
R
WRKE FHE B A A RS . |
HRAA31 | AAAA32 | AAAA33 | ARAG34 | #ORA35 | RAMA36 | ARAA3T | #ANG3S | ARAA30 | #RH640
A 04:00 (30,3) | (24,3) | (22,2) | (23,2) | (20,2) | (24,3) | (21,2) | (18,2) | (20,2) | (22,2)
B 03:00 (22,2) | (26,3) | (24,3) | (20,2) | (28,3) | (21,2) | (23,2) | (22,2) | (21,2) | (24,3)
FFWRER (10,2) | (9,2) 81 (7,1) (6,1) GRY (4,1) 3,1) (2,1) a,m
(BHREHE 21~ BURERF L) J (9,2) (8,2) (7,2) 6,1) (5,1) 4,1) (3,1 (2,0) (1,0 (O,O)J
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Table 4-4. Assignment form and Objective value by enumberation method

( b,': 9000, d,': 500)

Berth Index set Objective value Degree of Satisfaction
A 38, 16, 39, 24, 4, 2, 19,35, 13, 17,10, 26, 8, 30, 37,
40, 21, 33, 32, 6.
(8331, 9272, 10213) 0.811
B 28, 34, 29, 12, 7, 9, 25, 18, 20, 3,11, 27,14, 36, 1,
15, 23, 31, 5, 22.
5 % i AR BFEe o=z RE U WEAHmE HXA
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& RCEMEE it ¥ BEEEE 5 AIENEE
9 IS 25 B8E 4 UEE MPS(Maximum
Position Shift)/i&:<& #Ast] gR1b sl

9] 0-1 sk FEREE EREr 0 =t
ol BERCHE RTEEA BUES Bk Bl {CAS
of Ml REE FIEshs kel nE R
el SRIRRES HHStY FHEER M s
HA 2R HES st REge sxsn
WY BWNEES kel M-S REsdch

aElx, HA$E FEHEY HHRe) RTRE
o] AT o. 2 A e ARl HiEhol JLEEEl iSHEE
Aslel EFESA T

figEe] M8 L REME Eokste 7o) cuz
ATEER ® AFE e ENSEA A s
A = EPMERS] B, ABUR RF RiEd 2
3 B, WIRBAS BN M BlERTEe
ol #infE AUERDS WF & & & Atk

2 F XK

1) ZEWEFUNBERY dueEd 23 HHeo)

Y Eolde] faEEiEe] B, BEEE
i 948 2%, (1995), pp. 1-4.

2) FUEFHABLTHERY ¥EEN SEAR

of BIR: BIFE 2)—# K 558", ®BHE
6 154 298, (1991), pp. 1-11.

3) Okada,S. and GenM. : Fuzzy Multiple Choice
Knapsack Problem, "Fuzzy Sets and systems,
Vol.67, (1994), pp. 71-81

4} K. Nagaiwa, A. Imai, "A Berth Assignment
Planning for a Public Container Terminal”,
Journal of Navigation, Japan, vol 90, (1994).

5)E. G. Frankel "Port
Development”, A Wiley Interscience Publi-
cations, (1987), pp. 362-371.

6) H. Tanaka, K. Asal, Fuzzy linear program-

Planning  and

ming problem with fuzzy mumbers, Fuzzy
Sets and Systems 13, pp. 1-10, (1984).



