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Abstract 

The problem of control of multi-channel objects in which the influence between many (all) inputs and 
many (all) outputs, it very important. That is so because such problems are often occur in a lot of real 
situations. With all that, analytic methods are developed only for linear systems immediately. The 
using of modeling and numerical optimization allows heve a solution of this task more effectively. 
Nevertheless, in this case transient processes in the system have often not satisfactory quality because 
of the big overshooting. The developing of the idea of Smith predictor and by-pass channel for the 
multi-channel case with the using of the numerical optimization after that as well as the use of 
accordingly modified cost function allows proposing of the new methodic of control of multi-channel 
objects containing great delay. The methodic is tested on the example. 

Key words 

Automation, Regulators, Multi-channel Systems, Numerical Optimization, Modeling 

References 

[1] V.A. Zhmud, V.M. Semibalamut, R.Yu. Ishimtsev. Regulator for the system with 
feedback. Patent for the invention of the Russian Federation RU 2368933 C1. G05B 11/14. 
Publicated.27.09.09. Bull. № 27. Application number 2008110243, Copyright: Institute of 
Laser Physics SB RAS.  

[2] V.A. Zhmud, A.A. Voevoda, V.M. Semibalamut, R.Yu. Ishimtsev. Regulator for multi-
dimensional object. Utility model patent of Russian Federation RU 93994 U1. G01R 
23/02, G01P 3/36. Published.10.05.10. Bull. № 27. Application № 2009138894/22 from 
20.10.2009, the right holder: Novosibirsk State Technical University and the Institute of 
Laser Physics SB RAS.  

[3] Zhmud V.A., Semibalamut V.M., Voevoda A.A. Adaptive system for the regulation and 
stabilization of physical quantities. Patent for the invention № 2457529. priority from 
11.01.2011. Application № 2011100407. Registered 27.07.2012. Valid until 11/01/2031. 
Copyright: The establishment of the RAS Institute of Laser Physics, Siberian Branch (RU)  

[4] Zhmud V.A. Simulation, study and optimization of locked systems of automatic control. 
Novosibirsk, Publishing House of the State Technical University, 2012 - 335 p.  

[5] R.Yu. Ishimtsev, A.A. Voevoda, V.A. Zhmud. Bypass channel for scalar ACS and 
multidimensional objects: comparison with Smith predictor // Collected scientific works 
NSTU. Novosibirsk. 2008. N 2 (52). p.11-22.  

[6] V.A. Zhmud, O.D. Yadryshnikov. Numerical optimization of PID regulators using the 
correct movement detector in the objective function. Automation and software engineery. 
2013. № 1 (3). p. 24-29. 

Information about the Authors   

Vadim A. Zhmud. Head of the Department of Automation in NSTU. Professor. Doctor of Technical 
Sciences. E-mail: oao_nips@bk.ru  
 

Oleg D. Yadrishnikov. Novosibirsk State Technical University. Post graduate student of Department 
of Automation. E-mail: oleg_yadr@mail.ru 
 
 

 
 
  


