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ABSTRACT

Multi-objective car sequencing problem on mixed-model with two-sided assembly lines to
solve maximum production efficiency is very complicated. This problem is a kind of non-deterministic
polynomial hard: NP Hard which only be solved by heuristic method. In this paper, three objective
functions are considered including 1) decreasing the number of color changes, 2) minimizing utility
work and 3) reducing the number of violation. The Combinatorial Optimization with Coincidence with
Fuzzy logic (COIN-F) algorithm developed from its original version (i.e. COIN), is used to solve the
problem and compare with that from Combinatorial Optimization with Coincidence Expand (COIN-E)
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which is a well-known algorithm. The experimental results indicate that COIN-F gave better
performances than these of COIN-E, in terms of convergence to the Pareto-optimal set, spread index
of solutions, ratio of non-dominated solution, but the computation time to get solution is more than

COIN-E.
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From/To 1 2 3 4 5

0.000 | 0.099 | 0.090 | 0.090 | 0.090

0.090 | 0.099 | 0.090 | 0.081 | 0.090 | 0.090 | 0.090

0.099 | 0.000 | 0.090 | 0.090 | 0.090

0.090 | 0.090 | 0.099 | 0.090 | 0.090 | 0.090 | 0.081

0.090 | 0.090 | 0.000 | 0.090 | 0.090

0.099 | 0.090 | 0.090 | 0.099 | 0.081 | 0.090 | 0.090

0.090 | 0.090 | 0.090 | 0.000 | 0.099

0.090 | 0.090 | 0.081 | 0.090 | 0.090 | 0.099 | 0.090

0.099 | 0.099 | 0.090 | 0.090 | 0.000

0.090 | 0.090 | 0.090 | 0.090 | 0.090 | 0.081 | 0.090

0.081 | 0.090 | 0.099 | 0.090 | 0.099

0.000 | 0.090 | 0.090 | 0.090 | 0.090 | 0.090 | 0.090

0.090 | 0.090 | 0.090 | 0.090 | 0.081

0.090 | 0.000 | 0.090 | 0.099 | 0.090 | 0.090 | 0.099

0.090 | 0.090 | 0.090 | 0.099 | 0.090

0.081 | 0.099 | 0.000 | 0.090 | 0.090 | 0.090 | 0.090

0.090 | 0.090 | 0.081 | 0.090 | 0.090

0.090 | 0.090 | 0.090 | 0.000 | 0.099 | 0.099 | 0.090

0.090 | 0.090 | 0.090 | 0.090 | 0.090

0.099 | 0.081 | 0.099 | 0.090 | 0.000 | 0.090 | 0.090

0.090 | 0.081 | 0.090 | 0.099 | 0.090

0.090 | 0.090 | 0.090 | 0.090 | 0.090 | 0.000 | 0.099

— | | —
oy oy =y D=1 I BNT IS N [V N R ST B

0.090 | 0.090 | 0.099 | 0.081 | 0.090

0.090 | 0.090 | 0.090 | 0.090 | 0.099 | 0.090 | 0.000
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Progressive Convergence The number of NC Parameter : k
1 Low Low Medium
0 1 0
5 Low Medium High
0 0 0
3 Low High High
0 0 0
4 Medium Low Medium
0.7365 1 0.7365
5 Medium Medium Medium
0.7365 0 0
6 Medium High Medium
0.7365 0 0
7 High Low Low
0.2635 1 0.2635
2 High Medium Low
0.2635 0 0
9 High High Medium
0.2635 0 0
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Low=+R +R;
Low=_[02635" +0° =0.2635

Medium=+|R* + R + R* + R? + R’

Mea'ium:\/o2 +0.7365° +0° +0% +0% =0.7365

High=+/R? + R}

2

High= [0 +0° =0

i (Low* CL)+ (Medium* CM )+ (High* CH )
Low + Medium+ High

(12)
e  CL fpananwednl Low

CM #» mnanvedal Medium

CH fomnanvesar High

E2
@

ST

A (0.2635% 0.1) + (0.7365* 0.2) + (0 *0.3)
0.2635+ 0.7365

k' =0.1736
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Engng.J.CMU.(2018) 25 (1)

nuRsdasdIn (COIN-F) 1agisnsussniuiuy
w18 (COIN-E) “lummﬁﬂtym
5.1 MsedNUULNISNAABY
au o Ayvo v o 32
auatenfuil ldimsudlyridiediensdu 5
g < A
oyt [12] Tasnsadudgivuaan as watdynin
1 uaz 2 dymawanan fie iwatlynin 3 uaz 4 uag
Tomvuialug Ao wadyi 5 Tasuaazdayniaziih
Y 1
MINARBIE 2 50UMInaasd i liminaassdeslu
MuATeiivuie 20 N1snaaeas 1 danesiy a9
a ° ' a sAq Yo =
A5 19N 8 azMHUARINITINNE TN 1FAIn15199 9

HazaAIAs1an 10

dynims | souns TMIUTUTOOUA damundasual | Tud | Suau
naaes | ¥ (MPS) Andon
Set 1.1 1 5:3:2:1:1 12 4 2
2 5:3:2:1:1 12 4 2
Set 1.2 1 4.42:1:1 12 4 2
2 4.42:1:1 12 4 2
Set 2.1 1 7:3:2:2:1 15 10 4
2 7:3:2:2:1 15 10 4
Set22 1 4.3.3.32 15 10 4
2 4.3.3.32 15 10 4
Set 3.1 1 8:7:2:2:1 20 13 7
2 8:7:2:2:1 20 13 7
Set 3.2 1 5:4:4:43 20 13 7
2 5:4:4:43 20 13 7
Set 4.1 1 7:5:1:1:1:1:1:1:1:1 20 15 8
2 7:5:1:1:1:1:1:1:1:1 20 15 8
Set4.2 1 4.4.42:1:1:1:1:1:1 20 15 8
2 4.4.42:1:1:1:1:1:1 20 15 8
Set 5.1 1 20:20:20:15:15:1:1:1:1:1:1:1:1:1:1 100 17 11
2 20:20:20:15:15:1:1:1:1:1:1:1:1:1:1 100 17 11
Set 52 1 15:15:10:10:10:10:10:10:4:1:1:1:1:1:1 100 17 11
2 15:15:10:10:10:10:10:10:4:1:1:1:1:1:1 100 17 11
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Convergence Spread RNDS-I RNDS-II CPU-Time
Problem | 5 INF[COINE | COINF| COINE | COIN-F | COINE | COIN-F | COIN-E | COINF | COIN-E
1 0.0203 | 0.0832 | 04525 | 04392 | 1.0000 | 03636 | 0.8571 | 02857 | 5725 | 3307
2 0.0455 | 0.1439 | 04603 | 04574 | 0.7500 | 0.1818 | 0.8182 | 0.1818 | 5616 | 3244
3 0.0457 | 00855 | 03789 | 0.1772 | 0.7273 | 04167 | 0.6667 | 04167 | 5397 | 4788
4 0.1038 | 0.0820 | 04514 | 04371 | 0.6667 | 04615 | 0.5000 | 0.5000 | 5116 | 5002
5 0.0096 | 0.1104 | 06128 | 0.7205 | 09310 | 0.1000 | 0.9000 | 0.1000 | 6988 | 4414
6 0.0090 | 0.1283 | 0.5824 | 0.6633 | 09677 | 0.0625 | 09375 | 0.0625 | 7.660 | 4383
7 0.0664 | 0.0630 | 05750 | 0.5886 | 0.5652 | 04615 | 0.5200 | 04800 | 6.848 | 4383
8 0.0285 | 0.1850 | 05511 | 0.5944 | 1.0000 | 0.0870 | 0.9091 | 0.0909 | 7400 | 4430
9 0.0405 | 00550 | 0.6988 | 0.7056 | 09714 | 07391 | 04762 | 04348 | 10130 | 43742
10 00514 | 00614 | 05020 | 0.6633 | 07619 | 04667 | 06154 | 05385 | 100.19 | 42.868
11 00168 | 00962 | 0.7866 | 0.6822 | 09512 | 0.1818 | 08667 | 0.1778 | 91.696 | 38984
12 00287 | 00648 | 0.7329 | 0.7854 | 08718 | 03721 | 0.7727 | 03636 | 93.85 | 39.140
13 00639 | 00461 | 05942 | 06716 | 06774 | 04444 | 05122 | 04878 | 63351 | 27393
14 0.0253 | 00869 | 05705 | 06629 | 08158 | 03143 | 0.7381 | 02619 | 63.679 | 27.721
15 0.0415 | 00736 | 0.7033 | 0.6388 | 0.7561 | 02979 | 0.6889 | 03111 | 63.242 | 30.286
16 00351 | 0.1061 | 06070 | 0.5468 | 06129 | 05652 | 06333 | 04333 | 63336 | 26.832
17 0.0360 | 00679 | 05657 | 05955 | 0.8077 | 04615 | 0.6364 | 03636 | 381.74 | 17136
18 00268 | 0.0665 | 05599 | 04922 | 08214 | 04667 | 06866 | 03134 | 38881 | 179.86
19 0.0345 | 0.0506 | 06017 | 0.6930 | 05690 | 03768 | 0.5593 | 04407 | 41498 | 20294
20 0.0434 | 00536 | 06759 | 05787 | 0.6786 | 0.5667 | 0.5278 | 04722 | 432.18 | 20643
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