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1.//initialize all chicken

2.Initialize

3.Repeat

4. For each chicken i

5. /hupdate the chicken’s best position and priority
6. If f(x;) > f(pb;) then

7. pb;=x;

8. prioirity; = prioirity; + 1

9. End if

10. //update the global best position and priority
11. If f(pb;) > f(gb) then

12. gb = pb;

13. prioirity; = prioirity; + 1
14.  End if

15. End for

16. //update chicken’s velocity and position
17. For each chicken i

18. For each dimension d

19.

Vg =V;q+ C * Rand(0,1) * [position(priority;, )] —
Xid

20. X =XiqtVig

21. End for

22. End for

23. //advance iteration

24, it=it+1

25.Until it > MaxlIterations

[1-]1SSPCO (s3luinty piz 8 8Ses ¥ U

o ool 00 w31l SSPCO (o, 0SSty a5 ¥ IS5 o

O 10 0,0 S aS (pl Dyge jo ol ASE A L ol



>

S gy |y Old Ce
S5 e a1y oS ol
SeSile 0,555, 5l oolazal b 1y lyd as s
S bl xS

G5 oSl 2,505, oSl ¥ S
aeed Sl Jols polie 5 S oo et 1) 053 2 b
@ aol> sae g a3 )5 (1S5l gluen Ol 4 bgye g5l

Lol 5l ogd o a8 )5 a5 103 0,3 o Bas &b Jlake lgie
5o 5k 5590 aladi 5l a0 L bla o Bas &l laas oS
ol 0 @l my Sl g 3l 6,8t T Gas &b ade
b o3 el (T 51 Gl o8 09300 o 1 ale wils o5
ol yo ald laid a5 sgdh iy 0,3 gl leedgase

Ao Olg> Ly wales S 1 (6,8 xSl [0 00gde
S dolae i eolinul boo)d &S Cumapaz 56 anje
IS @ ) abaly ol sl oo ol ou Jie bl 4 @3
Bedse ko & alobes

L -

fi==Xf ®)

m j=(|xi—xj|5‘1max)

ol 50 Sld as ol glabols ¢ icn Apgy dolae opl 5o
&b lade Jeaz 6lp 6505 Sl jo Hlais jae 0,3 5l alsld
byt oS codl 13 JS olaws M5 aiiS oo <5,3 G

il e p5le oz 3l aed Joo a5l ealinl L SSPCO 58Ul (3 e

OS ped |y adgl Olgo
1

Silwand Glacls> ggeme

aoye =

3

laly> sl
L S

by Gilwad pololp ) a0

WS e |y o Olg

2 Gibeaed Bkl gileanan 9505, sy elSls ¥ USS
e Sl
Szl a8 cl pl puiiins 8,559, 3 ool CMSis 31 (S
Sy WSEe 5l K (o s el poley (il
318 8929 (6,50 lagiluand 4 s &S ol inne
2 e Gl o b qmsd Seop (Bl res 4 b

ol 8,50 cpl A

S5 ile 98

Slpabais So 5o Jgte slosloansd sl 4 b9y cnl o
Ol 3 mo5e 6;5 Sl 3l cBam b5 Jake 4 e,
S A cadl ] Bae gl oS ooliiul adlaie
Slhbl olyd 5l S L Jlasl glas o ) 095 2l jlade
plol g5lwand b o ahd aes Gl gl Cass 4 g
Ao Sy L oS Ll | apie 000 i 5 0,5 e
odel Cewd 4y sloslsr las ol a8 )5 bl (gjluanss
ellas ol mmal slp an dope 3 g sales ol
ytnn osliial (5 5Sile 5,525,

VA



slgeuel dl zgy

Swolys Juolio b (g jlwdms

Sl et (Ser)S, Joelie hoslitul o 15 )

oSy Je Ll gy 5l a5 Lab 5l (bl elas

slad o aigy adali 10 ,5] Casd A L § (040 g0 a3l
Iy Lad slaal Lo 0,505, cnl jo ol ouls ol Jawlie

1% crl )3 S (o0 osky g sl DS (s,
SSPCO (2 )55l sogee e olsis 4 Joabio aipgy abai
@id 518 sax bla o O3 68 e 50 058 e eolaryl
0%y plSbe () JS8 )3 0gdion oy Joelle s
30 petlss 1, SSPCO w165l (g5, Saoliys Joslio

SSPCO 5,55 s by o Sldos 5l o

3

AS ey Ly Ol Cae
v

A g, a |y ald 1
v

0 plxil 0,3 12 sl ) (g5lwanss

Olyd bl lulp 1) (G 55 > Joe
o Sis

A 4
0355 oo Sl osliiul L 1) (cages aingy
WS G5y (Sgam S ) Je

v

390 % SeS s Jae by seges aige

Sealiys Jaalio 5,59, pl,Tbo # S5

S0l 5 5 o 8 S99

mad lr S eSSl B gy sile o gy (ol 50
LS e)d e Sl Cumdee jo el a8 5y, S g5l
20,5 oo dulors ¥ ol oo g 48 5 ploul o3luad

—k|xi—xj|

- A 1 A A
fi = frnax T ;‘lzl(fmax _fj )¢ )

2 A el Bas ab e Sl frogpdsle cul 5o
Wibige ahd oo M5 canl ssel Cassy (g5lua
e 51 950 s & az g5 b & Sl (o p K (izmen
S amie S 5y, oy BT slass @ el jo 005 6
Sy oy il S Ll Gan gl & Ll il
yed &g 50 (655 nSilee ladg, )l Ay 4 Cos
Ol gy 0) S & bgyye ol Sho S o Joe e
Slam ald anse ol 0 a5 sas e plas | ol oS
9 e Sl g 5 00l (2l LA o oS alml

Ngl o0 j9) A (goges

SSPCO 55 s by o Sldos 5l o

N

>y

WS gy 4]y old ey

AuS g, a1y old

5eibes 0,509, 5l eolaiwl L1y lyd as se
S oyl el 25

v

S gy |y seges a9 (oo A

e 6 25 5Sile 0,505, ol o B S

\ % ‘n’, 33‘*‘I IWAY 5 b-Yo,loi-00,90 Sig uiSII &9 Lowo anlidad
r: ’Px’ ElectronicsIndustries Quarterly Vol 9No.3 Autumn2018



Gl A 55050 Sz (g5l A Joe iz Sl eslawl L SSPCO (o )68l (56520

Ol bl oy aglie 50 O3 o098 (g3lwdinge pi 6Kl

555 Lasine 538SPCO o 65l 4 1SS
IS ,LYO L s (y09, 3 ealazul @L.u Y Jgu>

Error Functions 1

Mean Best Cpu Time
F1 -18.29 -18.93 2.13
2 SSPCO 5 46.18 2.05
F1 -9.59 -9.62 2.34
2 PSO 46.74 49.55 2.70
Error Functions 2
Mean Best Cpu Time
F1 -19.35 -18.78 1.98
2 SSPCO 4 4331 2.19
F1 9.41 -9.62 2.36
P2 S0 51.48 52.40 2.82
50
40

WS55PCO

Best

EPSO

F2

Error Functions 1

SzsS glas @b g pediine (g 1y 432 e £ JSS

60

50

40

30

20

WSSPCO

Best

10

WPSO

-10

-20

-30
Error Functions 2

Syi sl @b g el g,y sl auie e Y JSS

W SSPCO

Cpu Time
.
n

EPSO

Error Functions 1

SzsS sl @l g paditne (B9, sl b2l ooy A U

i 39
pozlols plesil 5 miles liol 3 1y (g5laacd zuls

min f(x) = x, sin(x,) + x,sin (x;) @A)

—2n<x; <2m
—2m < x, < 2m

Okl A F2
minf(x) =Y 2%+ (6—x)] @)

&8 @b iz b e ond Gy Plaw 51 S e sl
e Pl Jlis! cumle (2 a5 conl o iy o5 Jlo
b ilwans Gk 5l gileanay 95, 0 oad

Sloasl (V) Jgaz o &g ol S

Jey @55 @l ) Jso

Error Functions

1.Small Error 2.Large Error

F1 __ n"N(0,1)  n"N(0,5)

Probl
roblems T *N(0,7)  n"N(0,35)

120 las &b 51 (SO b adins 1o (59, pbiinn 3,50,
SIS slaws el oad al)l aslsl jo baslgr 5 Sikee ool
O 0eSle 5l aS cosl )1 25 (55500 abaii 2 3 (giluaid

el ooy eolaiul abags 41 o B &b lade loie o

L™
Lol Gy pii Jlas (59, 1) ol ail)] slas S5, 51 o 5o
Y 51 Sy o sl S ol prles,S ool cilisee (glallas
5 oSibe B 0 bS5 ek JIS5 L 25 ) 05
ot 9 45 35 amgi sl o 4l Aol Clyx o s
Ok Sy s )3 je Baa gl ke anle sl S0,
szl Jols @l ¥ Jgoz 0 0,500 plndl (gjluands
o o |y @l el 1) Ggesl Bl (55 pediies (b,
oley 9 Best) auje o e (Mean) auje W Sle Jidu
9 F1) cwgicws &6 ¥ (55, 9 (Cpu Time) onsjls » (sl
Error ) 558 sl mb 250 ¥ 0 F2) )l &b
(Error Functions 2) 5,5 Uz &b 3 (Functions 1

L 550w o Joe (gjlwooly b oaibdisS o)lge dad .pslod g



e

AN -7 7

gl dl gy

0.35

03

0325

0z

0.15

Cpu Time

01

005

Error Functions 1

W SSPCO
HPSO

Ses8 sl &b 5 6 x5 oSl o9y 2l pley Y USS

Cpu Time
=
n

F1

Error Functions 2

F2

ESSPCO
WPSO

SzsS sl ol 5 peiitns oy, slp L2l loy 4 U0

0.35
- ..\.m‘_,;a UL"“" SSPCO f“"")?ﬁl L) W LJ’°5) GILU
L s 009 yuo (F1)Small Error il 0 mls cuas
g o2
= o S —ansby g8 slzl ol (F2) Large Error Jlaw o
01 EPSO ‘
005
o
. Error Functions 2 : 6rfwi’u ejsij) j‘ ealil @L:J Al LJSJ?
S Error Functions 1
S5 slax @b 5 6 RS eSle 29, L2l oy T S Mean Best Cpu Time
F1 SSPCO -16.82 -18.74 0.11
Sl CahS amse ol @S oeSile 350, » b F2 44.51 4021 0.15
. ) F1 -8.41 -9.57 0.18
b i bzl ol s Soml peiies 0%, @ S gy RSO 5 o5 26.23 032
ol S Sl by, 0 @b ¥ Jgas o el azils Error Functions 2
. . . 3 . - Mean Best Cpu Time
"osSks gy 4 e ¥ gl o s gl & el gy 1429 [18.94 0.10
i : ; ; ; g F2 SSPCO 40 .21 43 .65 0.24
e B9y A Cumd (Jg 0500 6 CobS w50 : : :
o o FI Lo, 686 9.61 0.14
ol Sl @l SekS (lizen F2 49.66 49.72 0.32
50
40
30
b 65 Sl gy 0 s F Jgux Ga
Error Functions 1 d = s
Mean Best Cpu Time ¢ i
F1 -16.28 -18.41 0.09 =0
F2 SSPCO 43.28 46.15 0.10 20
FI 841 9.57 0.18 0 o
F2 PSO 32.07 26.23 0.32
Error Functions 2 SzgS sl @b g 65 nSiles by, die e N JSE
Mean Best Cpu Time 50
F1 -14.05 -18.48 0.11 s0
F2 SSPCO 40.27 40.09 0.21 40
F1 -8.65 -9.06 0.17 30
F2 PSO 41.48 55.17 0.26 3 20 s
10 EPSO
ol
-10
-
-30

IFAY b Vo, Lai—90,90 g il gy Lino dolikad
ElectronicsIndustries Quarterly Vol 9No.3 Autumn2018

Error Functions 2

Son sl b g 608 Sl b, ae e N JSS



Gl A 55050 Sz (g5l A Joe iz Sl eslawl L SSPCO (o )68l (56520

Seolins Jowlie Gog, 0 mls O Jgoo 50
T Enorfmdiomi -
Mean Best Cpu Time 0
F1 -18.65 -18.49 0.11 xn
F2 SSPCO 40.35 35.64 0.22 FIRL ety
F1 -9.45 -9.60 0.21 0 mER
F2 PSO 35.23 27.68 0.31 10 1 =
Mean Best Cpu Time 30 e
F1 SSPCO -18.55 -18.49 0.15
F2 40.47 40.56 0.23 Sl &b g oles (6525 5eSlee (g, e e VY S
F1 -9.12 -9.45 0.23 SgS
F2 PSO 46.13 56.01 0.33
€0
40 50
40
30
30
20 - 20
] W SSPCO
i 10 I g 1;’ BPSO
o mPsO
da
-10
-20
= 2 Error Functions 2
-30

Error Functions 1

SzoS sl 2l 5 655 oSl Shgy au3p e VA UKD i
60 035
50 03
40 0.25
30 g o2
=
3 ¥ W SS5PCO & o1s B S5PCO
g 5 mPso
mPsa 01
B
0.05 |
10 4 F2
o 4
20 F1 F2
30 ;
Error Functions 2 Error Functions 1
Sy sl ol g Sealis by, ane o yie N JSS SzsS sl 1l g oled 65 5eSibe g, Lzl oloj N F IS
03
03s 025
03 02
@
0.25 E
E o1s
g oz & HS5PCO
L= 01
5 o915 mS5PCO mPso
01 A HPSO 0.05
0.05 0
F1 F2
oA
F1 F2 Error Functions 2

Error Functions 1

slas ali g oles 655 eKlon oy, anse e VO JSS

SzsS las 2 5 oled 625 Kb Ghg, Ll loj VY IS

Sxs8 sl mb g Slus (b, 12l gloy ¥e U



VY Suigidl

gl dl gy

osiy bazgz i3, 5 & SSPCO o2y )58 alie oyl o
23,5 ilotend |y ol 00l ()10 o8l Slas a4
a5 198 luosly 55 alie ol 3 pi,s1
I die slcler a4 obows ly SIS sl Joeles
“oeSle gy dw el yesl ul (gileand o ams Grals
a8 &l Sl Jaslie 5 (aalod 625 eSlee (29«55
5 obe Giloaingr dlis 50 dl LI (o) Gl
odel Cowd 4 guls CasS ax ST aius eoly il (g9, Leds,
Sy 3 del glaclsr oS 5l ead il sled,
@ ool 4 Gam; $ly Y Oloy Jy 0 S it
) lahy, cnl 5l ooliiul cggdge (nl 45 09 yieS il
g e - R R
Wi oo Jis Jowle Bi> gl 398 slo g, L SSPCO
Jloel & cos Gl oan] gla)ls (sl oS Gime
A8 5 e SSPCO o680 0 &lyd (6 u50b slap 5slSe

(Technical note)." Journal of Industrial
Engineering, Vol. 45, No.1, PP. 95-102, 2001.
6. E. Hassan Nayebi, B. Kiyani, " Combination of
Monte Carlo Simulation and System Dynamics
Modeling for Project Time Risk Analysis."
Journal of Industrial Engineering, Vol. 44,
No.2, PP. 169-180, 2010.
7. J.H. Friedman, "Multivariate adaptive
regression splines." Annals Statistics, PP. 1-67,
1991.

8. V. Pilla, ] M. Rosenberger, V. Chen, N.
Engsuwan,S. Siddappa, "A  multivariate
adaptive regression splines cutting plane
approach for solving a two-stage stochastic
programming fleet assignment model."
European Journalof Operational Research,
Vol. 216, No. 1, PP. 162-171, 2002.

9. F. Vidoli, "Evaluating the water sector in Italy
through a two stage method using the
conditional robust nonparametric frontier and
multivariate adaptive regression splines."
European Journalof Operational Research,
Vol 212, No.3, PP. 583-595, 2011.

10.M. Durmaz, M O. Karslioglu, "Non-parametric
regionl VTEC modeling with Multivariate
Adaptive Regression B-Splines." Advance in

IFAY b Vo, Lai—90,90 g il gy Lino dolikad
ElectronicsIndustries Quarterly Vol 9No.3 Autumn2018

WSSPCO

Cpu Time

EPS0

Error Functions 2

Sas8 sl @b 5 Seabos By, L2l ooy TV S0

Oley » ailys pedtis (Bs) 4y ol Jalle b5, 50 mls
peiine (h9) & Cund a2 005 el (1S 2
Joebie (Bg) 50 @S CoisS (nl s Sl Soml mlbs codS
Fomb e 655 0Nl 5 65 orSles B3 99 A Sl
ol (55 Slee by A S 55 gl ley e
2 52 49150 aes 0 SSPCO i )68l mls cuaS .l
o s A Cs Slus ol b9, F2 &l
Silterd Sl 38 S ploj jlke Sl 5 e0s: 2 PSO

ol 0392 410,55

S5 A

&y

1. Y. Guo, W. Liao, X. Cheng, L. Liu, "SimOpt:
A new simulation optimization system based
virtual simulation for manufacturing system."
Simulation Modeling Practice and Theory,
Vol. 14, No. 5, PP. 577- 85, 2006.

2. A. Azadeh, Z. Faiz, S.M. Asadzadehand, R.
Tavakkoli, "Simulation optimization using
particle swarm optimization algorithm with
application to assembly line design." Applied
Soft Computing, Vol 11, No. 1, PP 605-613,
2011.

3. X. Wan, J F. Pekny, G V. Reklaitis,
"Simulation-based optimization with surrogate
models  application to  supply chin
management"  Computers and Chemical
Engineering, Vol. 29, No. 6, PP. 1317- 1328,
2005.

4. A. Vaghefi, V. Sarhangian, "Contribution of
simulation to the optimization of inspection
plans for multi-stage manufacturing systems."
Computers & Industrial Engineerring, Vol. 57,
No. 4, PP. 1226-1234, 2009.

5. M R. Memar Jafari, Z S. Gatmiry, M. Khakzar
Bafrouei, " A Discrete Simulation Analysis of
Customer Order Supply System: A Case Study



Artificial Intelligence, Vol. 16, No. 3, PP. 177-
183, 2003.

21.D J. Fonseca, D. Navaresse, "Artificial neural
networks for job shop simulation." Advanced
Engineering Informatic., Vol. 16, No. 4, PP.
241-246, 2007.

22.M S. Mirtalaie, M A. Azadeh, M. Saberi, A.
Ashjari, " A Trust-based Credit Scoring Model
Using Neural Network." Journal of Endustrial
Engineering, Vol. 46, No. 1, PP. 91-104, 2012.

23. M. Khashei, M. Bijari, " Gold price forecasting
using hybrid artificial neural networks with
fuzzy regression model." Journal of Endustrial
Engineering, Vol. 44, No. 1, 2012.

24.S M. Clarke, J H. Griebsch, T W. Simpson,
"Analysis of support vector regression for
approximation of complex engineering
analyses." Journal of Mechanical Design, Vol.
127, No. 6,PP. 1077- 1078, 2005.

25.T. Eitrich, B. Lang, "Efficient optimization of
support vector machine learning parameters for
unbalanced datadets." Journal of
Computational and Applied Mathematics.,
Vol. 196, No. 2, PP. 425-436, 2005.

26.A. Haldun, S. Serpil, "Using support vector
machine to learn the efficient set in multiple
objective discrete optimization." European
Jjournal of operation research, Vol. 193, No.2
,PP. 510-519, 2009.

27.U. Norinder, "Support vector machine in drug
design: application to drug transport processes
and QSAR using simplex optimisations and
variables selection." Neurocomputing, Vol. 55,
No. 1, PP. 337-346, 2003.

28.1. Aydin, M. karakose, E. Akin, "A multi-
objective artificial immune algorithm for
parameter optimization in support vector
machine." Applied soft computing, Vol. 11,
No. 1, PP. 120-129, 2011.

29.R M. Balabin, E 1. Lomakina, "Support vector
machine regression (SVR/LS-SVM)—an
alternative to neural networks (ANN) for
analytical chemistry? Comparison of nonlinear
methods on near infrared (NIR) spectroscopy
data." Analyst, vol. 136, No. 8, 1703-1712,
2011.

30. R. Omidvar, H. Parvin, F. Rad, SSPCO
Optimization Algorithm (See-See Partridge
Chicks Optimization). In: Fourteenth
Mexican  International  Conference  on
Artificial  Intelligence (MICAID); 25-31
October: Cuernavaca, Mexico: IEEE. pp. 101-
106, 2015.

il e p5le oz 3l aed Joo a5l ealinl L SSPCO 58Ul (3 e

space research, Vol. 48, No. 9, PP. 1523-1530,
2011.

11.J. De Andrés, P. Lorca, F J.de Cos Juez, F.
Sanchez-Lasheras, " Bankruptcy forecasting: A
hybrid approach Fuzzy c-means clustring and
Multivariate Adaptive Regression  Spline
(MARS)" Expert Systems with Applications,
Vol. 38, No. 3, PP. 1866-1875, 2011.

12.W.C. Van Beers, J P. Kleijnen, "Kriging for
interpolation in random simulation." Journal of
the Operational Research Society, Vol. 54, No.
3, PP. 255-262, 2003.

13.J P. Kleijnen, W C. Van Beers, "Application-
driven sequential designs for simulation
experiments: Kriging metamodeling." Journal
of the Operationa Research Society, Vol. 55,
No. 8, PP. 876- 883, 2004.

14.J P. Kleijnen, W C. Van Beers, "Robustness of
Kriging when interpolating in random
simulation with heterogeneous variances:
Some experiments." European Journal of
Operational Research, Vol. 165, No. 3, PP.
826-834, 2005.

15.G. Meghabghab, A. Kandel, "Stochastic
simulations of Web search engines: RBF
versus second-order regression models."
Information Sciences, Vol. 159, No. 1, PP. 1-
28, 2004.

16.R G. Regis, C A. Shoemaker, "Parallel radial
basis function methods for the global
optimization of expensive functions" European
Journal of Operational Research., Vol. 182,
No. 2, PP. 514-535, 2007..

17.R G. Regis, "Stochastic radial basis function
algorithms  for large-scale  optimization
involving expensive black-box objeective and
cconstraint  functions."  Computers &
Operation Research. Vol. 38, No. 5, PP. 837-
853, 2011.

18.Z. Luo, L. Tong, Z. Kang, "A level set method
for structural shape and topology optimization
uses radial basis functions " Computers and
structures.,Vol. 87, No. 7, PP. 425-434, 2009.

19.M. Koriirek, B. Dogan, "ECG beat
classification using particle swarm
optimization and radial basis function neural
network." Expert system with Application.,Vol.
37, No. 12, PP. 7563-7569, 2010.

20.D J. Fonseca, D. Navaresse, G P. Moynihan,
"Simulation metamodeling through artificial
neural networks." Engineering Applications of

v¥





