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The wires from the tanks system are connected to the 
switchboard, from which the cable is connected to the 
technological card, which is mounted to the PC motherboard. 

 
3. SHORT DESCRIPTION OF USED ALGORITHM 

 
The two tanks model, which is a MIMO system, can be 

controlled by a set of single input single output controllers. The 
number of controllers is the same as the number of outputs or 
inputs of this MIMO system. In purpose to change the 
controller parameters on the influence of interconnections, the 
self-tuning control (STC) is used. The parameters of controller 
are counted using suboptimal linear quadratic tracking, which is 
used for instance by Perutka (Perutka, 2009). STC uses 
recursive instrumental variable method for estimating the 
continuous-time model of the subsystem. Derivation of input 
and output are taken as derivation of approximating regression 
Lagrange polynomials. They are necessary for identification. 
The first parameters estimates are obtained using the pre-
identification. The purpose of pre-identification is that the 
controlled system is supposing to be completely identified 
before the control task starts. Therefore it is denoted as a pre-
identification. During the pre-identification, the system to be 
controlled is viewed as “a black box” model and it is identified 
by direct and/or indirect continuous-time algorithms. The 
whole interval of control is divided into intervals based on the 
change of some of reference signals, each interval is identified 
separately. Each interval is identified several times, every time 
by different method of identification. Model obtained by 
identification method is separately compared with measured 
response. The parameters of model that are nearest to the 
measured data are used in control. 

Two tanks system is divided in two SISO subsystems in 
purpose of control. Each subsystem employs the SISO 
controller, both subsystems run simultaneously. The apparatus 
is described by linear model with variable parameters in every 
time instant of at least one of set-point change, during the 
control the parameters of the used process model changes. This 
fact is caused by interactions among the subsystems, the change 
of control voltage of one pump influences the water level in 
both tanks. 

  
4. RESULTS OF REAL-TIME CONTROL  
 

In this chapter, the results of real-time control are going to 
be shown. The SIMULINK scheme was used for the real-time 
control of the two tanks system. In this scheme, there are also 
blocks from the real-time control toolbox library. As can be 
seen from the history of water level control, figure 2 and 3, the 
used method provides satisfactory results and can be used for 
such a type of process. 

The quantities in the following figures are following. Figure 
2: y1 – output of first subsystem; w1 – reference signal of first 
subsystem; figure 3: y2 – output of second subsystem; w2 – 
reference signal of second subsystem. 

 

 
Fig. 2. History of water level control in first tank 

 
Fig. 3.History of water level control in second tank 
 
5. CONCLUSION 
 

In the paper, there was presented the real-time control with 
pre-identification of two tanks model, the apparatus in the 
laboratory. This approach was in the previous work applied on 
the simulation model only. The paper deals with the 
implementation of this method in the laboratory and in real-
time for the first time. The presented results of control prove 
that the proposed approach of control can be used for control of 
two tanks model and similar devices. In future, the attention 
will be paid to implementation of other methods of control and 
identification and its verification in real-time in laboratory, and 
at another model, the helicopter. 
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