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ABSTRACT

Unknown parameters of a nonlinear system were estimated using a signal compression method. The estimated parameters
were natural frequency and the damping coefficient. This study applied a algorithm using the comparison of the cross-correlation

coefficient between the impulse response from a model and it from the signal compression method. The impulse through linear

element included in a nonlinear system could be obtained by the signal compression method. The unknown parameters of the
linear element could be estimated by comparing the Bode plots of system's impulse response with them of model's response.
In this study, a LSCM(LabVIEW-Signal-Compression-Method) was developed to identify a nonlinear system. The LSCM
consisted of National Instrument's (NI) Data Acquisition (DAQ) Board (Model PCI-1200), a monitoring program using LabVIEW
software package, DAQ Signal Accessory Board, and 2nd-order electric circuits. The designed electric circuits consisted of
resistors, inductors and capacitors. To evaluate the performance of the LSCM, the response from model with known parameters

is compared with the response from the real system using the monitoring program. The results from simulation of experiment
showed that the developed LSCM provided a reliable estimation performance.
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Al4=), signal compression method(4 & ¢}<=), 2nd-order
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Fig. 1 Principle of the signal compression method
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Fig. 4 LSCM-subl

Fig. 5 Diagram of LSCM-subl
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Fig. 8 Hierarchy of sub-function
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Fig. 9 Active Filter(2nd order system)
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Table 1 Electric-parameters of active filter

No. R1(kQ) R2(k) CIL(uF) C2(ur)
1 1 1 10 10
2 1 1 10 100
3 1 1 100 10
4 1 1 100 100
Table 2 Fstimated parameters of 1th circuit
FN ideal { LsCM CroSs COIT.
T w, ¢ Wn ¢ cocf.
100 1 125 1.20 0.973
| 2 31.623 | 3.1623 35 2.98 0.944
3 | 31.623 | 0.31623| 320 0.30 0.990
| 10 1 11.6 0.90 0.997
ot 100
W (rad/sec)
Fig. 10 Bode plot(Ist circuit)
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