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Improving sensor’s dynamic characteristics

by nonlinear inverse filtering of CMAC
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Abstract: The sensors have serious static nonlinear characteristics and slow dynamic responses. When the rate of change of
the measured object is higher than that of the response of the sensor, there is an error in the measured value. In order to improve
the sensor’ s dynamic characteristics, a nonlinear inverse filter is employed. It is composed of an infinite impulse response( ITR)
filter and a static nonlinear block. The coefficient of IR filter is obtained via expetiment. The static nonlinear block is a kind of
Cerebral Model Articulation Controller with Single-Input-Single-Output (SISO CMAC) . SISO CMAC has characteristics of sim-
ple learning, fast convergence and high accuracy in function approximation. The method is proved to be effective by the experi-
mental results that the temperature is measured by thermistor.
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Fig. 1 Dynamic compensation principle diagram
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Fig. 2 SISO CMAC structure diagram
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4 SCIEFN4E R (Experiment and results)
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Fig. 3 Identification of IR filter
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Table 1 Result analysis
BiE/Soms  TAME/ T AME/T
1 41.88 0.032
2 25.67 0.004
3 15.43 0.001
4 9.31 0.000
5 5.63 0.000
6 3.46 0.000
7 2.14 0.00
8 1.32 0.00
9 0.75 0.00
10 0.47 0.00
11 0.28 0.00
12 0.16 0.00
13 0.02 0.00
14 0.00 0.00

5 %53 iE (Conclusions)
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