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The article examines the problem of stabilizing the orientation of the satellite carrying 
two doubled gyrodynes. We suggest a control setting algorithm for stabilizing the satel-
lite orientation in two stages. At the first stage we construct a Lyapunov function, at the 
second stage the task is considered according to the linear approximation. The stabiliza-
tion is achieved by selecting the eigenvalues which correspond to the matrix of the trans-
formed system. The control depends on these eigenvalues like on the variables. Both im-
aginary and real parts of this matrix eigenvalues are adjusted so that the span of control 
should be minimized. The article demonstrates the results of the numerical simulation. 

Keywords: satellite, doubled gyrodynes, stabilization with respect to a part of variables, 
Lyapunov function, linear approximation 

REFERENCES 

 Smirnov E.Ya., Pavlinov V.Yu., Scherbakov P.P., Yurkov A.V. Upravlenie
dvizheniem mekhanicheskikh system [Controlling the motion of mechanical sys-
tems]. Leningrad, Leningrad State University Publ., 1985. 

 Zubov V.I. Lektsii po teorii upravleniya [Lectures on optimal control]. Moscow,
Nauka Publ., 1975. 

 Rumyantsev V.V., Oziraner A.S. Ustoychivost i stabilizatsiya dvizheniya po
otnosheniyu k chasti peremennykh [Stability and stabilization of motion with re-
spect to part of the variables]. Moscow, Nauka Publ., 1987.  

 Gladun A.V. Trudy Instituta prikladnoy matematiki i mehaniki NAN Ukrainy —
Proceedings of the Institute of Applied Mathematics and Mechanics of the NAS 
of Ukraine, 2005, no. 10, pp. 32–38. 

 Gladun A.V. Mekhanika tverdogo tela — Mechanics of Solids, 2013, vol. 43,
pp. 151–162. 

 Krasovskiy N.N. Teoriya upravleniya dvizheniem [Theory of motion control].
Moscow, Nauka Publ., 1968. 

Gladun A.V., Assoc. Professor of the Department of Physical and Mathematical Scienc-
es, Ulyanovsk Institute of Civil Aviation. Research interests include: theoretical mechan-
ics, dynamical systems, control and stabilization with respect to a part of variables. 
e-mail: aleksygladun@gmail.com



 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut right edge by 96.38 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Down
     1.4173
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     96.3780
     Right
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     12
     11
     12
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut left edge by 96.38 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Down
     1.4173
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     96.3780
     Left
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     12
     11
     12
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut bottom edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Down
     1.4173
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Bottom
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     12
     11
     12
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut top edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
    
     None
     Down
     1.4173
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Top
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     12
     11
     12
      

   1
  

 HistoryList_V1
 qi2base



