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Material Recognition Sensor
Using Fuzzy Neural Network Inference of Thermal Conductivity
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Abstract

This paper describes a system that can be used to recognize unknown materials regardless of the
change 1n ambient temperature by using temperature response curve fitting and fuzzy neural
network(FNN). There are problems with a recognition system which utilize temperature responses. It
requires too many memories to store the vast temperature response data and it has to be filtered to
remove the noise which occurs in experiments. Thus, this paper proposes a practical method using
curve fitting to remove the above problems of memories and noise. Also, the FNN is proposed to
overcome the problem caused by the change of ambient temperature. Using the FNN which is learned
by temperature responses on fixed ambient temperatures and known thermal conductivity, the thermal
conductivity of the material can be inferred on various ambient temperatures. So the material can be
recognized via its thermal conductivity.
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Fig. 1. Contacting sensor and object.
{a) One dimensional model.
(b) Change of temperature distribution.
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Fig. 2. Temperature response curve and approximation.

Dotted line : measured temperature response.

Solid line : approximated exponential curve.
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Table 1 Experimental Results
gALE| A 5 |(Vd EE A4 &8 A
SFoF 1 0928651 | 0.071349
40 °C | % @ | 0378825 | 0401569 | -0.02274
g A 0 0.005410 | -0.00541
dFuE i 0.997034 | 0.002966
20°C | % 3 | 0378825 | 0435298 | -0.05647
% A 0 -0.08255 | 0.082547
E b 1 0.905989 | 0.094011
3°C % g | 03783825 | 0457008 | -0.07818
2 A 0 -0.13489 | 0.134890
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