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Design of Infrared Surface-Source Blackbody
Based on Fuzzy PID Algorithm

CAO Hai-yuan, LI Wei, CHU Hua, WAN Qiang, YANG Xue, WEI Shang-fang

( Ordnance Non-commissioned Officers School, The Army Engineering University of PLA, Wuhan 430075, China)
Abstract: To address the detection needs of the infrared thermal imaging system, an infrared surface-source
blackbody was designed, which was composed of purple-copper radiant surface, thermoelectric cooler and
cooling fin, etc. The high-precision acquisition of the environment temperature and the radiant surface
temperature was realized by using the platinum thermistor and 24 bit AD sampling. To solve the problems in
the blackbody of big time constant, response lag, persistent disturbance of the environment temperature, a
fuzzy PID controller was designed. The control parameters of it were set in real time according to the error
and the error variation rate. The goals of small overshoot, rapid response speed and high steady-precision
were realized. It is proved by experiments and tests that the temperature control precision is +0.03 °C, and
the response time is less than 180 s, which meet the design requirements.
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Fig.1 Structure of thermal radiator
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Fig.2 Scheme of temperature control circuit
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Fig.3 Schematic diagram of fuzzy PID controller
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