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Optimal Block Lifting Scheduling Considering the Minimization of Travel
Distance at an Idle State and Wire Replacement of a Goliath Crane

Myung-11 Roh* and Kyu-Yeul Lee**

ABSTRACT

Recently, a shipyard is making every cffort to efficiently manage equipments of resources such as a
gantry crane, transporter, and so on, So far block lifting scheduling of a gantry crane has been manu-
ally performed by a manager of the shipvard, and thus it took much time to get scheduling results and
moreover the quality of them was not optimal. To improve this. a block lifting scheduling sysiern of the
gantry crane using optimization techniques was developed in this study. First, a block lifting schedul-
ing problem was mathematically formulated as a multi-objective oplimization problem, considering the
minimization of travel distance at an idle state and wire replacement during block lifting. Then, to solve
the problem, a meta-heuristic optimization algorithm based on the genetic algorithm was proposed. To
evaluate the efficiency and applicability of the developed system, it was applied to an actual block lift-
ing scheduling problem of the shipyard. The result shows that blocks can be efficiently lifted by the
gantry crane using the developed system, compared to manval scheduling by a manager.

Key words : Block lifting scheduling, Gantry crane, Mcta-heuristic optimization algorithm, Genetic
algorithm, Multi-objective optimization problem, Production planning, Shipbuilding
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Fig. 1. Example of a gantry crane for erecting ship
blocks.
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Fig. 2. Example of a travel distance heing at an idle state
of a gantry crane according to the block lifting
sequence.
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[35481092 18 7]
24 CHILD

(b) Modifled crossover for the 2™ CHILD

Fig. 9. Example of the modified crossover operation for
generating the first and sccond children.
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Fig. 10. Example of the mutation operation applied to the
(irst child.

3.5 Weighting factors®| Qg HE

22 =y AF Ao 27 T4 @)l
weighting factors(e. and B)2] Q8-S H7}sl7] Hs)
Ay o]0 g s EY HAES F5RAT. &
A AF3IAF] weighting factors ad} B= 2]
o} AR FFE A7H (1] Fyst stelo 2AE
A% HAl 2YG AzHA (2)9) F) Alele] dES E
Hloj= @ Zofl sight, WA o9} Bo) Bl weh
A #Ag =t 22 F QU o8 pE WA
#H2glg 58 7] ‘Pareto optimal set’olel= W
& o} JHAE D& 7 U 2 AFelME 539
Table 19 VFERA o) Ao] i3] a2} pe) W42 0FH
1742 A3 AN A E ek HepiEE
HAEES FSAY. Fig 112 o]ZHE Hojzl
Pareto optimal set2 UEpdTh o) 2R84 H A=
A1 A FFR A ()9 FyRe] 55 &

u=10,5=00
aD

2% e
*

3

t

wl a>p *..9 a=0687. =033
4

Total necessary time for wire replacement

£
5 ‘s
‘- .
150 ‘e,
.
L J
\ 3.,
hd *
100 o (ﬁ T e, N g
a =0.0,8=10
50
n BC %0 100 10 120

Total travel time of the crane being at an idle state (min)

=
]

. 11. Pareto optimal set obtained from the parametric
test for the weighting factors.
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Block lifting scheduling system
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i} Visuatization moduie
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3

Fig. 12. Configuration of the block lifting scheduling
system developed in this study.

R

Fig. 13. Screenshot of the block lifting scheduling system
developed in this study.
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Table 1. Comparison of the performance results of the
manual scheduling by the manager and the
automatic scheduling by the developed system on
the specific day

waf Aviel sjeled inA] H A weet HA 25

Result of manual | Result of the
scheduling  |developed system
‘Total travel time 3 hr 20 min 2 hr 38 min
L T.I:?VC] BE 2hr 6 min 1 hr 24 min
an idle state
No. of the wire 9 .
replacement

Table 2. Comparison of the performance results of the
manual scheduling by the manager and the
automatic scheduling by the developed system
during six days

[ Result of manual Result of the
scheduling developed system

Day #1 15.8% 7.9%

| Day #2 11.1% 5.7%
| Day #3 | 20.3% 13.2%
Day #4 12.2% 9.8%
Day #3 13.2% 7.8%
Day #6 13.1% 8.1%
Avg. 14.3% 8.8%
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