
3382 3369
DOI:   10.22060/mej.2019.16014.6258

3369

moaven@um.ac.ir

Creative Commons License
https://www.creativecommons.org/licenses/by-nc/4.0/legalcode

1  Linear quadratic problem
2  Norbert Wiener



3382 3369

3370

…

1  Boltyanskii
2  Maximum principle
3  Linear quadratic Gaussian
4  Rodulf Emil Kalman
5  Richard Snowden Bucy
6  Chun-Hua Hsiao
7  Wang
8  Haar wavelets
9  Chebyshev wavelets
10 Random search

11  Ant system
12  Particle swarm optimization
13  
14  Evolutionary algorithms
15  Mohamed
16  Control vector parameterization 
17  Response surface methodology



3382 3369

3371

1  NSGA-II

max

2  Ramped half and half
3  Terminal
4  Functions
5  Multigene

Fig 1. Multigen structure. 
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Fig 2. Generation construction process

Fig 3. Size variation of the single-objective repository through generation evolution
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Fig 4. Size variation of the multi-objective repository through generation evolution

Fig5.  Aircraft path control [28]. 
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Fig 6. Gain matrix F in the control law for the aircraft problem. 
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Table 1. Comparison of the obtained optimal control signals between the suggested Genetic Programming (GP) and the Riccati equation. 

Fig7. Fitness percentage error of the control signal obtained from each GP generation. 
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Fig 9. J1-J2 viewpoint of the Pareto front. 
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Fig 8. Converting the single-objective index into the multi-objective 
criteria. 
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Fig 10. Selecting the sample point No. 1454 among the 3404 nondominant points around the single-objective point of R=0.1 and their transient 
responses comparison. 
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Table 2. Comparison of the criteria values of the sample No. 1454 among the 3404 nondominant points with the control 
signal obtained from the single-objective problem of R=0.1. 
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Fig. A1. Parallel laboratory cluster at University of Guilan. 
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Table A1. Configuration of the parallel laboratory cluster presenting at the engineering department of 
University of Guilan. 

i  
ii  (8 Logical Processors) 
iii Matlab Worker 

Table A2.  Run-time evaluation of the single and multi objective criteria until the 200th generation 
for different computer configurations. 
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