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Accurate measuring temperature with infrared thermal imager
LI Yun-hong'?*, SUN Xiao-gang', YUAN Gui-bin'

(1. Harbin Institute of Technology, Harbin 150001, China;
2. Xi’an Polytechnic University, Xi’an 710048, China)

Abstract: In order to measure the temperature accurately using infrared thermal imager the interpola-
tion of true surface temperature and the influence factors were studied. Based on the principles of
thermal radiation and temperature measurement with infrared thermal imager,a general formula for
computing the true surface temperature of objects was given. The influence of emissivity on accurate
temperature measurement was discussed mainly, the conditions of accurate temperature measurement
with infrared thermal imager were analyzed, and the influence factors from the surroundings, the at-
mosphere and the thermal imager were investigated too. Finally, the theoretical curves of the various
factors influencing on the accuracy of measuring temperature were given. The results show that when
emissivity is 0. 7, the true temperature is 50 C, as deflected emissivity is 0. 1, the measuring result of
true temperature fluctuating is 0. 76~0. 89 C for a 3~5 pm thermal imager; and 1. 56~1.87C for a
8~14 pm thermal imager. It is shown that proposed method can provide a feasibility for improving the
accuracy of measuring temperatrue and surface emissivity and reducing measuring errors.
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Fig. 1 Heat radiation principle
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Fig. 2 Radiation sources received by detector for

different object temperatures
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