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Influence of surface emissivity of objects on measuring
accuracy of infrared thermal imagers
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Chinese Academy of Sciences , Changchun 130033, China ;
2. Graduate University of Chinese Academy of Sciences , Beijing 100039 , China)

Abstract: The theory of temperature measurement by infrared imagers is introduced and the factors that influ-
ence the accuracy of infrared temperature measurement are analyzed. The error curves of temperature measure-
ment at different surface emissivities are given. Using theoretical analysis, it is shown that the higher the
surface emissivity of an object is, the more accurate the measuring accuracy of imager is. By changing the
setting of surface emissivity, the corresponding total radiance luminance to surface emissivity is calculated.
Analysing the results, the conclusion indicates that TP8 long wave thermal infrared imager can measure the
temperature accurately when the surface emissivity is above 0. 5. Finally, three materials whose surface emis-
sivity is 0. 96, 0.93 or 0. 3 are measured, respectively, and the result shows that a higher surface emissivity
leads to a better temperature measuring accuracy.
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Fig.1  Error curves of thermal infrared imager in measuring temperature
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Table 1 Relation between surface emissivity and total radiance luminance

c T/K L./(W/(sr+m”)) £ T/K L./(W/(sr+m”))
0.97 317.75 70.52 0.60 327.55 70. 51
0.96 317.85 70. 45 0.58 328.35 70. 48
0.95 318.05 70. 48 0.56 337.35 70. 48
0.94 320.05 70. 50 0.54 338.35 70. 49
0.93 322.05 70. 52 0.52 339.35 70. 48
0.92 324.05 70.53 0.50 340. 45 70. 47
0.91 325.05 70. 45 0.48 341.55 70. 42
0.90 328.05 70. 54 0.46 342.85 70. 44
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c T/K L./(W/(sr+m”)) £ T/K L./(W/(sr+m”))

0.88 319.45 70. 54 0.44 336.05 70.39
0.86 319.85 70.52 0.42 337.55 70.39
0.84 320.25 70. 50 0.40 339.15 70.38
0.82 320.75 70.53 0.38 340. 95 70.39
0.80 321.25 70.55 0.36 343.15 70. 50
0.78 321.75 70.55 0.34 346. 15 70. 83
0.76 322.25 70.53 0.32 350. 15 71.44
0.74 322.75 70. 50 0.30 352.85 71.41
0.72 323.35 70.51 0.28 355.75 71.33
0.70 323.95 70.51 0.26 359.05 71.25
0.68 324.65 70.55 0.24 362. 85 71.18
0.66 325.25 70. 49 0.22 367.15 71.09
0.64 325.95 70. 48 0.20 372.15 70.99
0.62 326.75 70.51
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Fig.2 Infrared picture of different materials with differ-

ent surface emissivities
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