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Algorithm of modelling 

artificial immune systems

Timur ZHELDAK, Dnipro University of Technology
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Uniformity of new search agents generation
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Uniformity of new search agents generation 2
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Parental individuals selection
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Crossover choice for combinatorial problems
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Crossover choice for the continuous problems
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Mutation width and type
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Population compression
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Discussion

Timur ZHELDAK, Dnipro University of Technology

• Applying of quasi-random generators instead of pseudo-random ones for first and new individuals 
generation during the algorithm reduces the global optimum searching time by 12-20%. 

• Adopting of the modified selection operator, based on the Saaty`s paired comparison method, allows 
to improve the solution finding dynamics by 1.5-3 times, comparing with the previous realization and to 
achieve greater reliability than in case of the rank or tournament selection operators using. 

• The global optimum finding becomes more reliable applying the crossover operator. The two-point 
crossover is the best for combinatorial problem, uniform crossover – for continuous problems relatively. 

• The proposed adaptive mutation operator adjusts the narrow and wide mutations ratio, depending on 
the clone fitness and the iteration number. As soon as the space dimensionality increases, the 
proportion of wide mutations should be increased. 

• The existing one-dimensional local search operator is considered to be ineffective and should be 
replaced. Applying one of the quasi-Newtonian methods instead of the zero-order methods might be 
promising. 

• The population compression operator should be adaptive, considering the mutation radius at the 
current iteration, population size and space dimension.



Conclusions 

1. For the first time, an attempt of finding a 
universal approach to solving both 
combinatorial and continuous problems 
applying the proposed algorithm was 
implemented, using a common approach to 
the algorithm operators

2. The proposed settings of the algorithm 
operators allow to reduce the optimization time 
by 2-4 times without losing accuracy for some 
solving problemsthe adaptation mechanism 
formation of the mutation operator 

3. The practical value of the work is to make 
possible the developed algorithm applying for 
solving the planning and control problems in 
metallurgical production to optimize 
technological processes



The direction of further research 

1. The best local search operator 
selection 

2. The adaptation mechanism 
formation of the mutation 
operator 

3. The formation of an adaptive 
population compression operator
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