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Adaptive

Initialize PSO at t=0;
Initialize Belief Space at t=0;
Repeat

a) Evaluate(PSO(t)) ;
b) Update(Belief Space, PSO(t));
c¢) Apply ACCEPTANCE function to PSO(t) to select
particles which affect Belief Space(t);
d) If change environment is detected then
e Evaluate (PSO(t));
e Mutate middle of PSO(t) that they have
Lower Fitness according to Influence
History;
e) Calculate diversity of population, //apply equations
(13),(14)
f)  If diversity of population is small then
e Choose particle(i) randomly, except
best_particle for Mutation;
e New Particle(i)=
Mutate(Particle(i),Influence Ns);
e Evaluate(New_Particle(i));
o If isbetter(New Particle(i), Particle(i)) then
Particle(i)=New_Particle(i);
e Return to step c)
e Return to step d)
g) Update PSO(t);

Until termination criteria are met.

M\ | MQSO10(5,5q) mOSO Cellular PSO | oot w51
\ VAS- (15Y) YY) FNY(+ YA) F.oY(+ YY)
o £.08 (- YA) YA4(s.¥Y) ox-(-xv) V(- YA)
Ve oY (YY) fo5(- ) 8Na(-Y) FEY(CAY)
Y- A0 (+0) AXF(- . ¥Y) AXY(+NA) ON(=.V%)
Y. AAY (+00) IARICAYY! AXY(- %) OIAGXY)
£ o- (+0F) A.¥0(- XY) OFN(-NP) BIV(-Y#)
o- AOAY (-Y) F.o5(- %) 8.00(+\F) OHY(+Y)
D AAY(-.Y) £YV(- $0) AAY(+AY) FEY(-.YY)
Yo OOF(- 1Y) ONO(-.Y#) 0.8-(-.Y) 0NO(-.YA)

YO+ r LlS 3 s usbinl gl g s oygn slas avglie -F Jsor

Adaptive

M\ | MQSO010(5,5q) mQSO Cellular PSO | skt oe,s5
\ V.£F (-5F) «AY (+.1Y) £10 (+.¥0) £X0 (-.¥Y)
o v.ye(-xy) \ATACAL)! Y.AD (+.¥F) YN (oY)
Ve YAY (+0F) YA (eN) YAY(-NF) YYY (-XY)
Y. YOA(-NY) Y.y (-) YEV(-NF) Y21 (+.00)
Y. YEY (-0 ) LALACATY) YEY(-AY) TXY (oY)
f- YO0 () Y.YY (- YY) YAF(-NY) Y.YF(-00)
- YAV (-N) YEA(-N0) YAS(-N-) Y £e(-Y)
Ve YOM (.o A) Y.OF (+F) FA-(-0Y) Y.00(- NA)
Yoo YX(o08) Y.oo¥ (+Y) Yav(-n-) FAA(-0Y)

(&olpiiny oSl oS A - IS

MPB clo il ) Jyor

Yoo b o o al5 olass M
Beve g¥0or Neve JUEL gt
S EE)| et e
Ve P i e
cone Al s
) adyl s
v bl Jsbos
0 slel slaws N

s B Sl oogame
eyl pal osgaces
P el edgamee
5 o a5 ) glis ) Jae

961 =[0.05,0.1] el )l 9 Ve ply Comoz ojlail (galpiinn 10,5501 5o

oo PRGAPUEIC N & ==
x?
J
o3k )W (gl 0jg 5 Wgdioe (o83 Jlade 1.l €2 g el slayall
Jade dawgie 5 wload 1SS L Ye olaslesl .ol oud s [-.¥ (04

d olyon 4 solpidn wi,sS Y] o astind las g s o9p sl



[2] P.  Engelbrecht,  Computational  Intelligence  An
Introduction, Wiley, Second Edition, 2007.

[3] http://www.aifb.unikarlstruhe.de/~jbr/MovPeaks/

[4] T. Blackwell and J. Branke, Multiswarm, Exclusion, and
Anti-Convergence in Dinamic Environment, in IEEE
Transaction on Evolutionary Computation, vol. 10, No. 4,
pp. 459-472, 2006.

[5] B. Hashemi and M. R. Meybodi, Cellular PSO: A PSO for
Dynamic Environments, in Advances in Computation and
Intelligence, Lecture Notes in Computer Science, vol. 5821,
pp. 422-433, 2009.

[6] T. Blackwell and J. Branke, Particle Swarms for Dynamic
Optimizatin Problems, in swarm Intelligence, pp. 193-217,
2008.

[71 Kennedy, j., Eberhart, R.C., Particle Swarm Optimization,
IEEE International Conference on Neural Networks,
Piscataway, NJ, vol. IV, pp. 1942-1948, 1995.

[8] Blackwell, T., Branke, j., Multi-Swarm Optimization in
Dynamic Environments, Applications of Evolutionary
Computing, 489-500, 2004.

[9] Lung, R.I, Dumitrescu, D., 4 Collaborative Model for
Tracking Optima in Dynamic Environments, IEEE Congress
on Evolutionary Computation, pp. 564-567,2007.

[10] M. Daneshyari and G.G. Yen, Cultural-based particle
swarm for dynamic optimization problems, International
Journal of Systems Science, pp. 1-21, 2011, DOI=
http://dx.doi.org/10.1080/00207721.2011.605965.

[11] R. Reynolds, An Introduction to Cultural Algorithms, In
Proceedings Of the 3™ Annual on Evolutionary
Programming, World Scientific, River Edge, NJ, pp. 131-
139, 1994.

[12] R. Reynolds, S. Saleem, The Impact of Environmental
Dynamic on Cultural Emergence, Festschrift, in Honor of
john Holland, Oxford University Press, pp. 1-10, 2003.

[13] C.J. Chung, knowledge-based approaches self-adaptation in
cultural algorithms, PhD. Dissertation, Department of
Computer Science Wanyne State University, 1997.

[14] Reynolds, R.G, Bin Peng, Mostafa Z. Ali, The Role of
Culture in the Emergence of Decision —Making Roles,
International join conference on Understanding Complex
Systems, University of Illinois-Urbana Champaign, pp. 27-
42,2005.

[15] Y. Wu, X-L. Huang, X-Z. Gao, 4 Cultural Particle Swarm
Optimization Algorithm, Sixth International Conference on
Natural Computation, pp. 2505-2509, 2010.

[16] Saleh M. Saleem, Knowledge-Based Solution to Dtnamic
Optimization Problems using Cultural Algorithms, PhD
thesis, Wayne State University, Detroit, Michigan, 2011.

[17] R.L. Becerra, Use of Domain Information to Improve the
Performance of an Evolutionary Algorithm, PhD thesis,
Center for Research and Advanced Studies of National
Polytechnic Institute of Mexico Computer Science
Department,2007.

Deer G530 s fastinl glas g oy sl avslie -0 Jsox

M\ | MQSO10(5,5q) Aﬂ‘ig’stge C]e,g‘gar :L:i
\ YLAY (YY) «.0) (+.+F) YOF(-.N %) V2V(-X)
3 1.4- (- X0) RSN CRLY) 1YY(-AY) V£0(-.YY)
D 1A (- ) 1.0V (+)%) VYE(- YY) VYA(-Y)

Y. Y08 (- XY) Yoo (+0) Y.04(: ) YEAC-XY)

Y YSA(-X9) YA () YAao(-.\Y) YN(IA)

A Y£0 (- X)) Y.YA(-NY) YAN(-N ) YXY(+%)

S Y (-X-) YEY(-AY) YYY(-) Y¥Y(-rA)

Yoo Yov(-y) YA (-0Y) vya(-n-) YXY(-N0)

Yoo YX$(-.\Y) YEY (-N) YX#(-.q) Y.80(-.Y)

s S Sla S8 5o eoleiin o )sNl 05l e canline 4S5k les
GPp ol e ols Koo 0 58l a4y o (g 0 Shes Ve et g0
Sbml 1) (ol £455 o ST G L b solpitin pi )6 &S sl
Ll 9 5 A g il i Jaome oF (il 3 Sy S 01 oo 5 oS
053 35 Jarzme ysS Sl )0 (6 e dlnt Slodiged Wlgi go aze B A
W aip GeedS e 1) (som i alold 5 ez (Siloo 4 53 9 038
DY (gugmme 5 p L B nl o (goleriay p S]]

o ;o3 300 b (o8 hB bt 55 VO« + LuilS 3 50 (solpiinn o 555!
-4y Bl s s Adaptive mQSO 5 v )93 4 SGo 35 (2ulis g 9 5] (g0 Covy
Al ot Sl Al QR 0508 5l oS (S 28, YL s
D08 6 om0 Sles (63,150 1 5 00l awlS gus

sleald > Adaptive mQSO 4y Lgs o gulis aScpl Jdo Bee e Lul5 8 o
Slawi @, (nl p0 oS el 9050 (nl )8 (wgeie SR Fimb
Bgdgo i oal Cdl slaald slaws ululy 5 aek Oygea batws
el sl ool cdly sloald ululy ilgs oo w2 )58l Gl 50 (s
Ol bogs b byl olaws (85 joeay cely g wiS S |, Soels &b
Vel YL Gladld o Comer s S L aiily (golpidioy o 58l 252

5 (PSO) S5 aard ity ploly oS5 s Allin (ol s
Lald Jlas 55, 2 @bs 5 00 oliing by lalase 6l (K28 w55l
@l 28,5 518 anlie 3)50 S0 ol aSlil () wix b beals oS >
- 1055 Jad BB L ) soleiin oyl &S ols las ol lejl
55 ol sl lgise wmysSl cnl oge 5 sal LI ol il
Sogoar Wlet wpsl 5L U oS el e Ojgon | Cunen

el Y

[1T Du, W., Li, B., Multi-Strategy Ensemble Particle Swarm
Optimization for Dynamic Optimization, Information
Science: an International Journal 178, 3096-3109, 2008.





