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 ( ) ( ) ( )kykuCkw ii += −1~ . (1) 
One can see that the inversion of Ci occurs in the equation 

(1), however in (Dehghani at al., 2007) is shown that the 
computation of the inversion is not necessary. Now the fictions 
control error can be defined as follows: 
 ( ) ( ) ( )kykwke ii −= ~~  (2) 

Finally we can define the performance cost function J(k). 
There is many proposed cost functions in the literature of 
unfalsified adaptive control. In this work we compute the cost 
function as follows:  

 ( )
ki

kki
i w

ue
kJ

2

22

~

~ α+
=  (3) 

where α is the non negative weighting factor and 

 ( )∑
−=

−−=
k

Nkj

jk
k

jxex )(λ  (4) 

is the norm of the signal with exponential forgetting factor λ. 
Using computation of the cost functions for all candidate 

controllers is possible to determine the control law with the best 
performance.  

We adopted the unfalsified control concept and connected 
the self-tuning controller described in the section 1 with the 
supervisor based on the unfalsified control approach. The 
following algorithm describes the principle of our algorithm: 
1. Initialization:  a robust control law Cr is selected as the 

initial controller , select  λ and α < 1, set time T 
2. Start identification of the plant, when the mathematical 

model of the plant is created stop the identification, design 
the temporary control law Cat, and go to next step. 

3. Start with the evaluation of the cost function for robust 
control law- Jr, temporary adaptive control law Jat., and if it 
is defined adaptive control law Ja  using the equation (3). 

4. After time T compare the values of the criterions and switch 
the controller with minimal value of J to the closed loop.  

5. If the robust control law was selected, restart the 
identification and go to the step 2. 
If the new (temporary) adaptive control law was selected, 
update Ca ← Cat and go to step 6. 
If the new adaptive control law which is currently 
connected to the loop was selected, retain it in the loop, 
restart the identification and go to step 2. 

6. After time Ti start again the identification procedure and go 
to step 2. 

 
Fig. 2. Self-tuning controller with supervisor 
 
A parameter T denotes a sufficiently long time interval for 

evaluation of the cost functions. If the identification procedure 
is stopped in the step 5 then the identification is executed again 
after predefined time Ti. 

The identification procedure is stopped if the following 
condition is satisfied: S < ε, where 

 ∑∑
−=−=

=−=
k

Mkj

k

Mkj

je
M

eeje
M

S )(ˆ1ˆ,]ˆ)(ˆ[1 2  (5) 

A symbol ê  denotes the one-step prediction error, ε is a 
decision threshold and M is a number of used past samples. 

A block diagram of the described algorithm is shown on the 
figure 2. A figure 3 shows the simulation experiment using 
MATLAB/Simulink environment. The initial robust controller 
was chosen stable, however as it can be seen the performance is 
not optimal. The identification of the plant procedure finished 
at time 34s. The parameter T was set to 20s and one can see that 
at time 54s the supervisor switched the new designed control 
law to the closed loop.  
 

 
Fig. 3. Switching of the adaptive control law to the closed loop 
 
5. CONCLUSION 
 

The novel supervisory algorithm for the self-tuning 
controller was designed. The supervisor evaluates the 
performance indexes of the robust and adaptive control law. 
The supervisor is model independent and it is implemented 
using unfalsified control approach. The described algorithm 
improves the reliability of the self-tuning controller.   

In the (Dehghani at al., 2007) was shown that in some cases 
the unfalsified approach can failed and some improvements was 
suggested in (Chang & Safanov, 2008). The interesting topic 
for the future work can be the comparison of the supervisor 
designed using unfalsified control approach and using 
calibrated forecast (Al-Shyoukh & Shamma, 2009).  
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