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Direct identification of the parameter model of continuous dynamic
system using Hartley transfor mation
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Abstract: Based on most of the real dynamic systems are continuous in time and can be represented by a set of
differential equations, it is difficult to acquire the differentials of input and output signal, the parameter model of
continuous time system cannot be identified directly, according to Hartley transformation, inverse transformation and its
differential property, the noise was filtered in frequency domain, and the estimators of differential signal were obtained.
So, the least-squares algorithm for direct identification of parameter model was formulated. Two models with second
order and fourth order were estimated, and the relationship between the frequency index M and the accuracy of
identification was investigated, and some tips about design of parameter of Hartley transformation were outlined. Finally,

the parameter model of a hydraulic automatic gage control system (HAGC) of cold rolling mill was identified. The result
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indicates that the method can be used to suppress noise effectively, and it is a simple and practical method.
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Table1l Parameters identification results of two-order system

%%,‘Déd: SZAA
5% HEREE R CF 1) AG%
ao=2 a1=3 b0:0.7 b1:1.2
2.0158 2.969 2 0.698 7 1.203 2 157
£0.0201 +0.0034 £0.0102 +0.0056 '
5 2.0178 3.034 0.703 5 1.2105 1.03
+0.0225 +0.0415 +0.0113 +0.0149 )
2.020 1 3.007 7 0.705 2 1.2142
10 0.87
+£0.0335 +0.0104 0.0079  0.0217
30 20218 29046 0.7089 101973 180
+£0.0378 +0.0157 +£0.0124 +0.0101 ]
50 2.0404 29676  0.7277 1.2124 234

+0.0652 +0.0314 £0.0446 +0.0232




N~

%1 B

R

T, 5% J] Hartley ARHesSZELIESLR) )2 R G5 BUR Y 5 01N 125

t/s

1—F A 2—flvHE
3 ARG T u(t) 89— A S HE
oo 0]
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Table2 Parameters identification results of four-order system

i P RCTI D A%
ay=3 a;=5 by=3.3 b=4.3

0 31217 47561 33112 42032 337
+0.2114 £0.5022 +0.3451 +0.4135

5 32531 47583 33421 42105 501
+0.3831 04214 +£0.4136 +0.3342
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+0.3466 1+0.3089 +0.5457 +0.4065

30 33358 45220 35310 42918 315
+0.4877 +0.7357 £0.6438 +0.5273

50 35719 42676  3.1798 41326 1231

+0.6484 +0.8742 £0.7032 +0.6629
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Fig.5 The influence of M to identification accuracy of system
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