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Abstract Manufacturing optimization problem is to find the optimal solution under satisfying various
and complicated constraints with the design variables of nonlinear types. To achieve the objective, this
paper proposes a hybrid approach. The proposed hybrid approach is consist of genetic algorithm(GA),
cuckoo search(CS) and hill climbing method(HCM). First, the GA is used for global search. Secondly,
the CS is adapted to overcome the weakness of GA search. Lastly, the HCM is applied to search precisely
the convergence space after the GA and CS search. In experimental comparison, various types of
manufacturing optimization problems are used for comparing the efficiency between the proposed hybrid
approach and other conventional competing approaches using various measures of performance. The
experimental result shows that the proposed hybrid approach outperforms the other conventional
competing approaches.
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Comparison
Approaches Researcher
CS Gandomi et al[1]
GA Gen and Cheng[5]
GA-CS Kanagaraj et al.[7]
Heuristic-1 Rao [3]
Heuristic-2 Montes et al.[15]
Heuristic-3 Akhtar et al.[16]

B g A A GA-CS-HCMI} Table 1
o] GA HH 2 54Y3d 374 (Visual Basic Ver.
6.0, Intel core i7 processor, 3.4GHZ CPU, 8GB
RAM, Windows ver. 7)ollA A3 %™ Table 1
oA A YA HIHES 7IE ATAAE
Abgato]l HlaiEAl S AAsTE e 2 AT
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ARE mErh UA GAE s Mgy oA
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sampling space[5]), WxpHo] W L H] & 2F
0.6, =10l
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W xH o] (Two-point  crossover),
A & < o] (Random mutation),

o H

0.01, HCME <3 Adgegd WHe(R): 1.0, CS
& 9% £2E FA F(Number of host nests)'
20, =1, p,=025. 183 AA| W4 203,
HhEwlth 20008 9] AdE 8sich o] st ’é
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Table 2°] A¥3}E HAHHEWH, Raol3]7} Albd 3w, GA &4 o]F s Aol thak Jdh
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a 5.440 5451 5451 5451 A AEDA Ao 7% el 7|&£9] 539
b | 0293 022 | 0292 0.292 J Lf H w40l 7bs }0%(; f_;’L ! j ne
)| 26532 26532 | 26532 | 26532 A GA-CSEY ¢ 93 A3E e
* this result violates some constraints I Y= Aoer BT, By AME BEAS
el Fig. 1& GA-CS-HCMI GAY F#HA
Table 3 Experimental Result for C-2 S HAFT Q)
GA-CS
CS GA GA-CS
-HCM -
a 37.1180 | 59.6241 59.4605 | 57.9638
b 33.0350 | 326671 29.2104 | 283904 L
c 37.1940 | 59.9082 59.7755 | 574916 .
d 0.7306 1.0878 1.0867 1.0560 o :Ei_cs_m
fix)| 5.89433 6.9666 6.8324 6.6458 2
* this result violates some constraints s B

Table 39] 3= Aol CS HHS A&
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o 1 HAs)e] Mol TAI A EF

gel g daHel GATS Has Aowr &3 Fig. 1 Convergence behaviors for C-2
G40 488 GA-CS? GA-CS-HCMO]

C _(,3__/_":1_ —’F‘ﬂE ﬁeﬂ_% E_O:]—Zr‘_—l—’_ 9)\];} 013‘1% Fig. 101]}‘1 GA% GA-CS-HCM= g}: IOOE
GATFS o] L3 7Aooz Aoadgaus 2 8= AdF NA = A% FEANS Holx
Table 4 Experimental Result for C-3

Heuristic-1 Heuristic-2 Heuristic-3 CS GA GA-CS GA-CS-HCM

35 3.506 3.506 3.502 3500 3.500 3500

ﬁi 0.7 0.701 0.700 0.700 0.700 0.700 0.700
X 17.0 17.000 17.000 17.00 17.020 17.012 17.004
X 73 7.460 7.549 7.605 7.338 7.340 7.338
X5 73 7.962 7.860 7.818 7.731 7.732 7.730
X 3.3% 3.363 3.366 3.352 3.353 3.352 3.350
;7 » 529 5.309 5.290 5.287 5.286 5.287 5.287
2,985.22" | 3,024.907 3,008.067 | 3,000.871 2,999.874 | 2,998.934 2,995.99

* this result violates some constraints
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