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Improving the Performance of Imperialist Competitive Algorithm and Its Application in
Helicopter Flight Control

A. A. Nikkhah Aerospace Engineering Department, K. N. Toosi University of Technology, Tehran, Iran
F. Pakro Aecrospace Engineering Department, K. N. Toosi University of Technology, Tehran, Iran
Abstract

In this paper, the purpose is to improve the performance of the Imperialist Competitive Algorithm. Local search is added to the
algorithm and this is done in two stages. In first stage, selection of the initial optimization parameters for starting the problem is done
wisely and the population is leaded to optimal point. In second stage, after each 10 iterations a local search is performed between
colonies and the imperialist of some of the strongest empires, in order to gain more accurate answers while not making a notable
change in the process of reaching the answer. This method is not applied to all empires, so that calculations would not overflow. The
proposed algorithm is tested using benchmark functions and based on the comparisons, the performance of the initial algorithm is
much more improved when dimensions of the optimization problem goes higher. With few unknown parameters, conversion time
and final minimum values are close in both methods, but by increasing the dimensions of the problem, even in some cases total
calculation time is reduced to a half and the accuracy of minimum value is improved by 10 orders of magnitude. At the end, one
application of the method is investigated in finding the suitable control gains for controlling a helicopter, which is a relatively a new
application, and the performance is evaluated comparing to pole-placement and by state-feedback control.

Keywords: Imperialist competitive algorithm, Local search, Genetic algorithm, Benchmark functions, Helicopter control, State
feedback control.
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ity For cach dimension & do

4 counter «— 1

3. While counter =/ do

4. Do

=4 ¥ o— X

6. Aoe— U(-1,1)

7. Vi o— 3+ Axed

8. while (v = wy or ¥ = k)
9. 11 /(y) = £(x) then

10, Xy

L. counter «—/

12, End if

13. counter <— counter -+ 1
14, End while

15. Endfor
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For each of 3 best countries ii

Run imperialist local search

Run colonies local search

Change imperialist if better one is found

Compute the total cost of empire
End For
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! double tournament selection without replacement
% Blended Crossover
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Zeta=0.02

Damp Ratio = 0.99

Uniting Threshold = 0.02

Zarib = 1.05

Alpha=0.1
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Countries = 200

Initial Imperialists = 8

All Colonies = Countries — Initial Imperialists

Decades = 2000

Revolution Rate = 0.03

Assimilation Coefficient =2

Assimilation Angle Coefficient = 0.5
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