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Hybrid Adaptive Feedforward Control System Against State
and Input Disturbances

= A =] =X
dET =9

B2

8 st & 2 0 & 7

—>

(Jun Su Kim', Hyun Cheol Cho’>, Gwan Hyung Kim’, Hong Gon Ha‘, and Hyung Ki Lee’)

'Korea Ploytechnic Colleges

*Ulsan College

3Tongmyong University

4Dong-Eui University

5Pukyong National University

Abstract: AFC (Adaptive Feedforward Control) is significantly employed for improving control performance of dynamic systems
particularly involving periodic disturbance signals in engineering fields. This paper presents a novel hybrid AFC approach for
discrete-time systems with multiple disturbances in terms of control input and state variables. The proposed AFC mechanism is
hierarchically composed of a conventional feedforward control framework and PID auxiliary control configuration in parallel.
The former is generic to decrease periodic disturbance excited to control actuators and the latter is additionally constructed to
overcome control deterioration due to time-varying uncertainty under given systems. We carry out numerical simulation to test
reliability of our proposed hybrid AFC system and compare its control performance to a well-known conventional AFC method
with respect to time and frequency domains for proving of its superiority.
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Fig. 1. Ablock diagram of the AFC system.
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Fig. 3. A block diagram of the proposed hybrid AFC system.
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Fig. 4. Disturbance signal waveform.
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Fig. 5. Frequency spectrum of the disturbance signal.
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Fig. 6. System response waveform.
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Fig. 7. Frequency spectrum of the system responses.
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Fig. 8. Control input signal waveform.
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