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Work Planning Using Genetic Algorithm and 3-D Simulation

at a Subassembly Line of Shipyard
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ABSTRACT This study is to find the optimal work plan of robot welding in the subassembly
process of shipbuilding and to verify the found solution through 3-D simulation. The optimal
work plan was established by evenly distributing the work amount to each stage and finding the
shortest work sequence. The shortest work sequence was found by using the genetic algorithm.
The result was compared with the practically adopted case and verified through the 3-D

simulation.
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Fig. 1 Floor and Flat Bar

Fig. 2 Robot welding stage of subassembly
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Fig. 3 Flow Chart for even work distribution

Table. 1 Change of the work distribution

unit:sec

Initial 1 time Final Proportion of D

1 area 44590.7: 46081.5 55005.1
2 area 64571.6 63080.8 54157.2 |Final / Initial x100

3area | 54086.1_ 54086.1 - ___54086.1

T 7D "7 24815 208316 -

1252.4 51%
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Fig. 4 An example of work sequence found by a
genetic algorithm
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Fig. 5 Decision of welding direction
23 59 1H

Gantry7} &3ole ¥WH7F 14 E ZHeol ofY
&l Gantryzte] SEo] HAY = A
=] f8l AA AGY AAAAE 4 7Y
Y oz 3o AAFPo 2 Gantry7} &
Fgo g olFdH 3ld FEY FES X
. E3 Gantry9] EF £ Geometryd o2 I
AE Holus EF disliA FYg AE A
3t O AZHEUL F Gantrys) FEo] 24
A FEE F Gantryd] Y <A F AL
st

B

H

O

(B O > g fLro o O N

3. 3x AlEe|ol Mol 2ofet HIL A

H=
(==

Ad 22y FAH AFIE AT AEHA
AN ZAAF v B3 2X £13FE 3
SE3I9 F FAUES Gantryol €I3FHA L,
EAE AZAMNBOMY 718 &9 wsich
ol AL AAY AAI} Yoy, YAt A&
< Eoled A7 Utk wEkA oW AT A
t F 4 Mdd B =dstnz siglen
o2 Y&l <o HAE F& FIAAFE v Edn
HHo AYARE AU AV & AYF
X9k 2] £A FE 3AE AEH)AY
Aoz FgH}.

Table. 2& GAE ©]&3ld A& HZE AP
33 A7t} Flat bar7l ¥ £o02 AL
F33 Az &g A& Yyeld Bolgh, F A
* 25 24 9 49 HgS AR dAFL
B GAE ol83la e HE9 F$ APATD
o] HA WL ¢ F AUtk

Table. 3914 HXo] AAHoz APF i L
A 2R F 798 A]AIZke] A g wls
A= 2e ¢ 5 U

Table. 2 Comparison of cycle time according to
change of work sequence using GA

unit:sec
pos. order using GA
1 area 3830.27 3844.60
2 area - 3611.223 3566.84 )
Jaea |  3051.353 | _ 2737.80
daea | 4919.402 4469.47
 Saea | 4961832 | 474901
6 area 3992.738 3766.02

Table. 3 Comparison of cycle time according to the
adjustment of work distribution and sequence

unit:sec
Before After

1 area 4292.23 3844.60

2 area 2656.70 3566.84

3 area ‘ 4259.66 2737.30

4area | ~6058.33 _ 4469.47

5 area 2333.41 4749.01

6 area 5550.59 3766.02
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