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ABSTRACT

This paper presents the development of PID
design optimization using Flower Pollination
Algorithm (FPA) and Cuckoo Search Algorithm
(CSA). The optimal PID coefficients are repeatedly
searched for using in a DC Buck Converter. The
process including the PID controller and the
conventional buck converter are modelled and
implemented in Matlab/Simulink. Simulation results,
comparing in terms of searching time and solution
quality, reveal that FPA performs better. Additionally,
we extend the capability FPA by adding hierarchical
search, called HFPA. The quality of the results can be
improved in the same searching time.
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Poll;

Flower Pc Algorithm (or simply Flower Algorithm)

Objective min or max f(x), x = (1, %3, ..., Zq)
Initialize a population of n flowers/poilen tes with random
Find the best solution g, in the initial population
Define a switch probability p € [0,1]
while (¢ <MazGeneration)
for i=1:n (ail n flowers in the population)
if rand < p,
Draw a (d- dimfmwnal) step m:ctor L which obeys a Lévy distribution
Global pollination via xi*! = x! + L(g. — xt)
else
Draw € from a uniform distribution in [0,1]
Randomly choose j and k among all the solutions
Do local pollination via Xt+1 =xt+ e(x} —xt)
end if
Evaluate new solutions
If new solutions are better, update them in the population
end for
Find the current besi solution g.
end while
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q q

xf* = xO + a®L(), (@)

Objective function f(z), = = (z1,...,24)7;
Initial a population of n host nests ; (i = 1,2,...,n);
while (t <MaxGeneration) or (stop criterion);
Get a cuckoo (say i) randomly by Lévy flights;
Evaluate its quality/fitness F};
Choose a nest among n (say j) randomly;
if (F> Fy),
Replace j by the new solution;
end
Abandon a fraction (p,) of worse nests
[and build new ones at new locations via Lévy flights];
Keep the best solutions (or nests with quality solutions);
Rank the solutions and find the current best;
end while

Postprocess results and visualisation;
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