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Parabolic Response vs Standard Deviation, Heuristic
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Rastrigin Response vs Standard Deviation, Heuristic
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Rosenbrock Response vs Standard Deviation, Heuristic
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Shekel Response vs Standard Deviation, Heuristic
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Styblinski Response vs Standard Deviation, Heuristic
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Model Heuristic 2 Variables 3 Variables 4 Variables 5 Variables
Average SD S/N Average SD S/N Average SD S/N Average SD S/N
response ratio response ratio response ratio | response ratio

Branin Steepest 9.285 | 2.813 | 18.936 - - - - - - - - -
SA 8.733 | 2.547 | 18.432 - - - - - - - - -
ACO 10.412 | 3.360 | 19.845 - - - - - - - - -
Camelback Steepest 15.107 | 1.560 | 23.487 - - - - - - - - -
SA 13.110 | 1.922 | 22.201 - - - - - - - - -
ACO 42.423 | 7.763 | 32.181 - - - - - - - - -
GoldsteinPrice | Steepest 9.627 | 1.579 | 19.496 - - - - - - - - -
SA 8.130 | 1.638 | 17.839 - - - - - - - - -
ACO 13.319 | 3.316 | 22.198 - - - - - - - - -
Parabolic Steepest 17.016 | 3.933 | 24.378 16.575 | 3.675 | 24.171 16.108 | 3.368 | 23.948 15.668 | 3.115 | 23.725
SA 16.667 | 3.660 | 24.221 16.213 | 3.515 | 23.989 15.779 | 3.125| 23.785 15.333 | 3.026 | 23.535
ACO 17.027 | 3.913 | 24.382 16.648 | 3.498 | 24.227 16.578 | 3.396 | 24.198 16.575 | 3.513 | 24.182
Rastrigin Steepest | 100.434 | 1.708 | 40.035 | 112.994 | 3.312 | 41.052 | 117.996 | 7.979 | 41.385 | 113.096 | 13.380 | 40.904
SA 96.939 | 2.438 | 39.724 98.831 | 7.677 | 39.830 86.722 | 12.226 | 38.535 69.230 | 21.196 | 35.509
ACO 104.165 | 3.399 | 40.349 | 122.526 | 3.676 | 41.759 | 139.348 | 4.427 | 42.875 | 156.568 | 5.202 | 43.884
Rosenbrock Steepest 85.149 | 3.950 | 38.594 84.277 | 3.341 | 38.507 83.562 | 2.921 | 38.434 83.015 | 2.644 | 38.378
SA 84.494 | 3.477 | 38.529 83.563 | 2.908 | 38.435 82.870 | 2.758 | 38.363 81.971 | 2.297 | 38.269
ACO 84.808 | 3.662 | 38.560 84.727 | 3.624 | 38.552 84.630 | 3.590 | 38.543 84.490 | 3.471 | 38.528
Shekel Steepest 21.541 | 2.270 | 26.608 18.347 | 1.574 | 25.201 14.700 | 2.731 | 23.054 12.238 | 3.977 | 21.127
SA 20.783 | 1.848 | 26.309 16.028 | 1.905 | 23.954 11.656 | 2.528 | 21.002 8.884 | 2.717 | 18.466
ACO 23.508 | 3.459 | 27.328 22.605 | 3.422 | 26.946 20.628 | 3.025 | 26.072 17.820 | 3.409 | 24.574
Styblinski Steepest | 356.327 | 2.619 | 51.037 | 392.825 | 1.613 | 51.884 | 386.950 | 4.303 | 51.752 | 375.259 | 6.234 | 51.484
SA 352.354 | 2.469 | 50.939 | 374.117 | 8.395 | 51.454 | 355.716 | 12.392 | 51.009 | 329.166 | 20.275 | 50.304
ACO 357.920 | 3.439 | 51.075 | 395.961 | 4.775 | 51.952 | 395.175 | 4.734 | 51.934 | 392.570 | 7.528 | 51.875
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(Minimization) Getloywniszneusineiiadesine - Anaades wu Annasalunisnas §am

Q’l =2 dl o Q’J = o A o
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Min. Cost = n(3141.59V * f d ™ +2.879x10°V * f °d °% 110}
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V 2
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X [142 exp( )j
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(1) é“mmmﬁ‘ﬂ@u%mmmﬂﬁzgm LAz rﬁ'ﬁﬁ'qm
0.001 < f <5.6 mmfrev
) mmﬁﬂum?ﬁmmnﬁ@m uaz rﬁlﬁ‘ﬁ'zgm
14.13 < v <1005.3 m/min
(iii mmﬁn‘tumﬁﬁmmn%m uaz rﬁ'ﬁ‘ﬁ'zgm (mnm@mmuﬁm@ﬂﬁ%ﬂm 2 3.
0<d<Aamm
Tnefidn ‘A fluansanigeanissaean
(v) Lmstuﬂwﬁmmnﬁzgm
Fc<170kg
Taeid

FC — 29073V —0.1013 f 0.725d

[

(V) 13 AU NS UL RRA
fv2>22305
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035612 <H,,
Tneif
Hyroy S2asaust 0.01 10 0.06 s,
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P.=7.5kW
Tnei
A
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Tedl X, = 2eusesninszamiiazdngunumsu (Sinmaus 100-180)
X, = apsgzears (Rrnmaust 35-75)
X, = Firpnudenaaaie (fensaust 5-15)
X, = szezlsimanesass (HAndaus 20-50)

X = Anumunaasnszanse (Hansaus 0-50)

431 msveagauduilaw Tuming Machine iieanduyuiuay

o Qd‘ ad a A a a dl dl ad
ﬂ’ﬁ“Vlﬂ@‘ﬂu‘ﬂ@ﬂ‘ﬂﬁ‘ﬂﬂﬂ@ﬂflﬁgj\‘lllﬂVIﬁJﬂﬁ‘ﬂﬁ@V]ﬁﬂq‘W‘V]LMNW?Z@NVIQ@IH'Jﬁﬂ’]?

Aavae e AMmzasigaesuuuanaesiioun Tuming Machine sins <) @eléuanns

o

o/ ng
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i | i ¥ eind
9197 4.73 nansmagautioyun Turmning Maching faedgesun
Turning Machine Modeling

Hati and Rao Ermer Ermer and Kromodihardjo Iwata Oba and Murotsu

%o [ ua | Yeld | % [ uan | Yeld | a%s [ nan | Yield | a%s | va1 | Yield

Average 14532 0:00:15 79.277 7200 0:00:09 6.291 7200 0:00:12 1.553 14954.5 0:00:12 122.553

Std. Dev. 13 000:01 | 0153 0 0:00:01 | 0034 0 00001 | 0000 | 267925 | 00001 | 0050

Max 14555 0:00:18 79.595 7200 0:00:10 6.386 7200 0:00:12 1.553 15005 0:00:13 122.623

Min 14508 0:00:13 79.135 7200 0:00:08 6.264 7200 0:00:11 1.553 14923 0:00:11 122.486

S/N ratio ; } 37.983 } } 15.973 } } 3823 } } 41766

432.  manesaunuilywnussnagil3s (Spring force problem)
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p9ait 474 uannsnagavilogwn SPring FOICe dneiiagsun

Spring force problem
afs nan Yield
Average 1968640 0:11:47 3166.56421
Std. Dev. 927 0:00:10 125.03427
Max 1970073 0:12:07 3368.71053
Min 1967196 0:11:30 2869.09338
SIN ratio - - 69.992
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a as
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¥

zj/ ¥ dl o as o o o dgj
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m9ait 4.75 uanisnagaviloywn TuMing Machine fneianaaman

Turning Machine Modeling

Hati and Rao Ermer Ermer and Kromodihardjo Iwata Oba and Murotsu

%o [ wan | Yield | ofs [ wan | Yield | af [ wan | Yield | afo | wan | Yield
Average 6000 0:03:42 | 79.441 6000 0:00:45 6.306 6000 0:00:17 1555 6000 0:01:43 | 124.010
Std. Dev. 0 0:00:03 0.119 0 0:00:01 0.017 0 0:00:00 | 0.002 0 0:00:02 0.748
Max 6000 0:03:48 | 79613 6000 0:00:46 6.329 6000 0:00:18 1,558 6000 0:01:46 | 125636
Min 6000 0:0338 | 79215 6000 0:00:44 6.268 6000 0:00:17 1553 6000 00141 | 122.730
SIN ratio - - 38.001 - - 15.995 - - 3.836 - - 41869

442.  manesaunuilymnussnagil3s (Spring force problem)

Urdane3nuaesisuannaunmagauiuilyul Spring force ivaniend

dl o dl b4 o d”
LMN’VJ’&NV]@‘WI.I‘INLLUUQW@@QﬁOAW’]LL?Qﬂﬂ@ﬂ?\‘i smimmmwmmu ANU

p9ait 4.76 uannsnagaviloywn SPring FOrce fneianamman

Spring force problem
afs nan Yield
Average 7393 0:00:23 2604.846
Std. Dev. 470 0:00:00 162.504
Max 8165 0:00:23 2926.799
Min 6750 0:00:22 2372.605
SIN ratio - - 68.281
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