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Correction of temperature measurement accuracy
affected by internal temperature rise

in uncooled thermal imager
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Abstract: With the increase of the operating time of uncooled infrared thermal imager the internal devices
and mechanical structures accumulate more and more heat and the thermal radiation caused by the tempera—
ture rise is bound to have serious effects on the accuracy of the thermal imager. Therefore in order to achieve
accurate temperature measurement of the thermal imager it is necessary to correct the internal temperature in—
fluencing factors. This paper evaluates and models the three factors that affect the accuracy of temperature
measurement. the barrel radiation temperature the temperature of the target surface of the detector and the
cumulative working time of the thermal imager and evaluates the relationship among them. Finally the tem-

perature measurement of the thermal imager is corrected according to the data model. The results show that un—
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der the laboratory conditions the temperature accuracy of the uncooled infrared camera can be controlled with—
in +£1 °C  and its stability can be controlled within +0.5 °C. The corrected temperature is basically inde—
pendent of the internal temperature rise thus effectively improves the stability repeatability and accuracy of
the temperature measurement of the uncooled thermal imager.

Key words: infrared thermal imager; uncooled; radiation temperature measurement
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Tab.1 Measurement results in the range of 20 °C to 90 °C( unit: °C)
20.0 25.0 30.0 35.0 40.0
19.9 25.3 30.0 34.9 40.2
19.5 25.1 29.8 34.7 40.1
20.2 25.4 30.3 35.4 40.4
45.0 50.0 55.0 60.0 65.0
44.7 50.2 55.0 60.0 64.7
44.6 50.1 54.8 59.6 64.6
44.9 50.2 55.2 60.1 64.9
70.0 75.0 80.0 85.0 90.0
70. 1 75.0 80.2 85.0 90.2
69.9 74.9 80. 1 84.9 90. 1
70.2 75.1 80.4 85.1 90.3
4.2.2
+1 C o 4.2. 1, 1
(£2C £2%FS )
° 2 o
2 20°C 9 °C ( 1 °C)
Tab.2 Stabilization in the range of 20 °C to 90 °C( unit: °C)
20.0 25.0 30.0 35.0 40.0
+0.35 +0. 15 +0.25 +0.35 +0.15
45.0 50.0 55.0 60.0 65.0
+0.15 +0.05 +0.2 +0.25 +0.15
70.0 75.0 80.0 85.0 90.0
+0.15 +0.1 +0.15 +0.1 +0.1
+0.5 C o
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