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Begin
t=0;
Initialize POP(t);
Initialize BLF(t);
repeat
Evaluate Pop(t);
Vote (BLF(t),Accept(POP(1)));
Adjust (BLF(t));
Evolve (POP(t), Influence(BLF(t)));
t=t+1;
Select POP(t) from POP(t-1);
Until (termination condition achieved)

/* Initialize population*/
/* Initialize Belief Space*/

End
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Update
BELIEF SPACE
Acceptance lnﬂue:_me
Function Function
‘ POPULATION SPACE
Evolutionary Performance
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initialize Xij, Vij
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0 slal slass N Endfor
Gbest=arg min f(Pbest;;)
[coneee] o ald JlSe o090 End for
) Initialize Test_point
[ve.ve ] €lis | el )y 03590 Repeat:
[yav] e il l edenmea for each swarm i
’ O R 0% for each particle j
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End for
Update(BLF;) \\ according to Normative Knowledge
Calculate R(j) based on Normative Knowledge
Ghest=arg min f(Pbest;;)
End for
for each swarm i

For cnt=1 to Try_number

Update Qi,j based on equation (11)
If f(Qij) > f(Gbest; ) THEN
Gbest; = Qi,j

End for
End for
Evaluate Test_point
IF new value is different from last iteration THEN

change environment

Reevaluate each particle attractor

Update swarm attractor
Update(BLF;) \\ according to Normative Knowledge
Calculate R(j) based on equation (11)
Execute exclusion and anti-convergence[4]
Until stopping criterion is met
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® Exclusion

" Anti Convergence

& Crowding based Differential Evolution
® population Space

10 Belief Space

™ Fitness Function

2 Acceptance function
% Mutation

 Influence function

% Situational knowledge
*® Normative knowledge

. A
'Jj}l?aw'ﬁ

a5 Sosb ard)F Gl s (el Ojso ) ates sa 0l

e ool atws G allie glad jo sad il ald o lsl 4

[1]

[2]

[3]

[4]

[5]

6]

[71

(8]

[°]

[10]

[11]

[12]

[13]

[14]

&=y

Kennedy, j., Eberhart, R.C., “Particle Swarm Optimization”, IEEE
International Conference on Neural Networks, Piscataway, NJ,
vol. 1V, pp. 1942-1948, 1995.

P. Engelbrecht, Computational Intelligence An
Wiley, Second Edition, 2007.
http://www.aifb.unikarlstruhe.de/~jbr/MovPeaks/
T. Blackwell and J. Branke, “Multiswarm, Exclusion, and Anti-
Convergence in Dynamic Environment”, in IEEE Transaction on
Evolutionary Computation, vol. 10, No. 4, pp. 459-472, 2006.

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.

T. Blackwell and J. Branke, “Particle Swarms for Dynamic
Optimizatin Problems”, in swarm Intelligence, pp. 193-217, 2008.
Blackwell, T., Branke, j., “Multi-Swarm Optimization in Dynamic
Environments”, Applications of Evolutionary Computing, 489-
500, 2004.

Lung, R.I., Dumitrescu, D., “ A Collaborative Model for Tracking
Optima in Dynamic Environments”, |IEEE Congress on
Evolutionary Computation, pp. 564-567, 2007.

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.

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.

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.

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.

Y. Wu, X-L. Huang, X-Z. Gao, “A Cultural Particle Swarm
Optimization Algorithm”, Sixth International Conference on
Natural Computation, pp. 2505-2509, 2010.

Saleh M. Saleem, “Knowledge-Based Solution to Dynamic
Optimization Problems using Cultural Algorithms”, PhD thesis,
Wayne State University, Detroit, Michigan, 2011.

Introduction,

XTIy

! Particle Swarm Optimization
2 Cultural Algorithms

® Moving peak Benchmark

* Offline Error

® Multi Swarm


http://www.aifb.unikarlstruhe.de/~jbr/MovPeaks/
http://dx.doi.org/10.1080/00207721.2011.605965

