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Fig. 1. Geometrical illustration of velocity updating rule 
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Fig. 2. Example of random linking between the particles 
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Fig. 3. Probability distribution of connections installation 
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  : 
//   
… 
//       
… 
//    PSO (  ) 
improvement = 0  
relink = true 
Do 
previous = fp[gbest] 
//      
if relink == true then 
For i = 1 to s  
For j = 1 to s  
if i ==j then L[i][j] = 1  
else L[i][j] = 0  
endif  
Next j  
Next i 
For j = 1 to s  
For k = 1 to K  
i = rand(1, s) 
L[i][j] = 1  
Next j  
Next i 
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improvement = 0  
endif 
//    
For i = 1 to s 
lbest = i  
fmin = fp[i] 
//    
For neighbor = 1 to s  
if L[i][neighbor] == 1 then  
if fp[neighbor] < fmin then  
fmin = fp[neighbor]  
lbest = neighbor  
endif  
endif 
Next neighbor 
//      
For j = 1 to d 
r1 = rand(0, 1)  
r2 = rand(0, 1) 
v[i][j] = w*v[i][j]+c1*r1*(p[i][j] - x[i][j]) 
if (i != gbest) then 
v[i][j] = v[i][j] + c2*r2*(p[gbest][j] - x[i][j])  
endif 
x[i][j] = x[i][j] + v[i][j] 
//       
… 
Next j  
Next i 
//      
…  
//      
… 
//      
iffp[gbest] <previousthen 
improvement = improvement + 1  
relink = false  
else 
relink = true  
endif 
//  ,        
if improvement == threshold then relink = true  
Until     

   «==»     . 
      ,    

  ,   ,     -
     ,    threshold   

. 
         

     .      -
  threshold  ,    . 
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THE EFFICIENCY IMPROVING OF PILOTS AND CADETS TRAINING 

TO SAFETY CONTROL USING THE MODIFICATIONS 
OF CLASSICAL METHOD OF "ROY" (PSO) 

 
Vitaliy V. Yurasov1, Lyudmila A. Yurasova2 

1The Sasovo Flying school of Civil Aviation (SFSCA), Sasovo, Russia 
2 Aeronautical Meteorological Telecommunications of the Russian Hydrometeorologyc, 

Moscow, Russia 
 

ABSTRACT 
 
The article explains the use of modifications the classical method PSO to optimize the training pilots task on aircraft 

simulators. Model is based on the identification of the specific guarantee of safety in the task of training pilots of the features 
of simulation with the use of modern optimization models for long-term quantitative forecast of random processes. The au-
thor proved that the classical optimization techniques to aircraft supporting function, the input and output variables, and clas-
ses of equations defined by the model author. These circumstances lead to the fact that the obtained models do not have suf-
ficient flexibility that in turn affects their behavior when adding new data points. The increased accuracy and the introduction 
of additional variables in the optimization problem of security is solved based on the methodology PSO. On the basis of 
mathematical simulation shows the potential of the PSO for the identification of quality indicators of a new level for the pur-
pose of guaranteeing flight safety. The method of group accounting of arguments presents an original method for solving 
problems that require structural and parametric identification of models. The author's approach to the problem of optimiza-
tion consists in taking into account qualitative indicators in terms of aviation events at the gym. On the basis of the mathe-
matical apparatus created a dynamic model based on the classical method PSO. The results obtained are of high precision in 
compliance with international regulations guaranteeing flight safety and pilot training ICAO and SHEL. Therefore, the 
method of group accounting of arguments will be effective mathematical tool to build the model and training procedures. 

 
Key words: method of "Roy", PSO method, optimization problem, flight safety, aviation simulators, training of pilots. 
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