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Analysis of Effections on the Precision of Temperature
Measurement Using Infrared Thermal Imaging
System with the Change of Object Distance and Field

GUO Banghui*? HUANG Jianbo* WANG Zhi* WU Hongsheng'

1.Changchun Ingtitute of Optic Fine Mechanics and Physics Chinese Academy of Science Changchun 130033
2. Graduate University of Chinese Academy of Sciences Beijing 100039

Abstract The change of object distance and field would enormously decrease the precision of temperature measurement
using infrared thermal imaging system. In the paper on the basis of theories of geometry optics and infrared object radi-
ation formulas of tolerance of temperature measurement relations with object distance and field were given. Tolerance of
temperature measurement was cal culated using the parameters of adesigned infrared thermal imaging system. If temperature
compensation would not be done tolerance of temperature measurement would get to -3 which is too big to satisfy the
precision of temperature measurement  when the temperature of the object is300K  thedistanceis3m and thefield is4°.
Basing on the analysis a method of improving the precision of temperature measurement was given the tolerance would
bejust-0.22 to the same situation if the method wastaken which could reduce the effect on the precision of temperature
measurement using infrared thermal imaging system with the change of object distance and field.

Key words infrared therma imaging system precision of temperature measurement object distance field tempera-
ture correcting
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Tab.l Reativetolerance of exported signa in diff-
erent object distances and fields

W

0° +2° +4° +6° +7°
3m -3.12%  -3.35%  -4.06% -522%  -597%
6m -1.56%  -1.80%  -252%  -3.70%  -4.47%

12m -0.78%  -1.02%  -1.75%  -294%  -3.71%
100m -0.09%  -0.34% -1.06% -227%  -3.04%
1000m -0.01% -025%  -098%  -218%  -2.96%

2 &
Tab.2 Relativetolerance of temperature measurem-
ent in different object distances and fields

W

0° +2° +4° +6° +7°
3m -0.77%  -083% -1.00% -1.28%  -1.46%
6m -039%  -045% -062% -091% -1.10%

12m -019%  -025%  -043% -0.73%  -0.91%
100m -0.02%  -0.08%  -0.26%  -056%  -0.75%
1000m  -0.002% -0.06%  -0.24%  -054%  -0.73%

1 2
300K 373K
3m 4°
-3 -3.73
2
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