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Development of Fuzzy Inference—based Deterioration Diagnosis System Using Infrared
Thermal Imaging Camera
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Abstract — In this paper, we introduce fuzzy inference—based real—time deterioration diagnosis system with the aid of infrared
thermal imaging camera. In the proposed system, the infrared thermal imaging camera monitors diagnostic field in real time
and then checks state of deterioration at the same time. Temperature and variation of temperature obtained from the infrared
thermal imaging camera variation are used as input variables. In addition to perform more efficient diagnosis, fuzzy inference
algorithm is applied to the proposed system, and fuzzy rule is defined by If—then form and is expressed as lookup—table.
While triangular membership function is used to estimate fuzzy set of input variables, that of output variable has singleton
membership function. At last, state of deterioration in the present is determined based on output obtained through
defuzzification. Experimental data acquired from deterioration generator and electric machinery are used in order to evaluate
performance of the proposed system. And simulator is realized in order to confirm real—time state of diagnostic field

Key Words : Infrared thermal imaging camera, Fuzzy inference algorithm, Deterioration diagnosis, Variation
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Fig. 1 Fuzzy inference—based deterioration diagnosis system
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Fig. 2 Flowchart of system by data transform
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Fig. 5 Flow chart of fuzzy inference—based deterioration
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Table 7 Patten classification rate of given area in case 2
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Table 8 Patten classification rate of given area in case 3
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Fig. 14 Result of deterioration diagnosis in case 4
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Table 9 Patten classification rate of given area in case 4
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Fig. 15 Result of deterioration diagnosis in case 5
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Table 10 Patten classification rate of given area in case 5
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Table 11 Patten classification rate of given area in case 6
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Fig. 16 Result of deterioration diagnosis in case 6
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