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Ö ( )y t is provided by model (25), its 

derivatives are measured. And as it has a harmonic form it 

can be used for obtaining compensation signal (32) for any 

degrees a(p) and b(p). 

 
Fig. 6. Structural scheme of the closed loop system. 

IV. EXAMPLE PART 2 

For plant (21) and disturbance frequency estimation 
2 2(5 2 ) �  � �T Z S  we can write extended model (26) and 

observer (27). Matrix > @1.8 3.4 37.2 1376.8
T

L  �  provides 

closed loop eigenvalues 10, 1,4i i �  O . At figure 6 one can 

see structural scheme of the closed loop system with 

frequency identifier, observer and compensator. At figure 7 

one can see the system output ( )g t . Here at the time 0t   

transactions in auxiliary filters start. At the time 1t   

identification stars and at the time 7t   (see figure 4) we can 

fix value fixT . At this moment matrix L  can be calculated 

and observation starts. Transient processes in observer take 

less than 2 seconds and at the time 9t   disturbance 

compensation starts.  

 

 
Fig. 7. Output signal of the closed loop system. 

V. CONCLUSION 

The problem of compensation of unmeasured output biased 

harmonic disturbance for nonlinear plant was considered. 

Compensation is separated into two steps: frequency 

identification (19)±(20) and disturbance compensation with 

extended state observer (27), (32). Proposed method has 

dynamic order less than most of known results, it can be used 

for nonlinear plant with known nonlineariW\�� LW� GRHVQ¶W�

require measuring internal states of the plant, it allows tuning 

rate of convergence of frequency estimation. Identifying 

frequency when it varies between two constants is also 

possible. 
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