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Simplifying method of radiance calibration for MWIR detector
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Abstract: In order to enhance the efficiency of infrared radiation calibration, a simple calibration method
was brought forward. First, the radiation calibration model comprising integral time was put forward.
Through the relation between integral time and cell’s response gray in company with the relation between
blackbody’s radiation luminance and cell’s response gray, the concrete form of radiation calibration model
was confirmed, and physics meaning of parameters in the formula were introduced. The radiation
calibration experiments at different environmental temperature were processed and the changes of the
unknown parameters with environmental temperature were plotted. The experiment results validate the
radiation calibration model. A simple method for radiation calibration basing the model was brought
forward, choosing two calibration points with the help of unitary linear regression method and collecting
the two calibration points at two typical integral times, then the unknown parameters in the radiation

calibration model were calculated through these four figures. Finally, comparison between the calibration
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data caught by calculating employing the model and actual calibration data caught by calibrating were

took on. Experimental results indicate that the error between calculating and calibrating is small than 1%.

The radiation calibration model is correct and the calibration efficiency could be boosted greatly.
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Fig.1 Sketch of radiation calibration for area blackbody
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Fig.2 Calibration setup in virtue of area blackbody
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Fig.3 Relation between integral time and cell’s gray
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Fig.4 Relation between blackbody’s radiation luminance

and cell’s gray
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Tab.1 Slope of different integral time

Integral time/ms Slope/W'-m?-sr

0.5 1040.8
1 2072.4
9 4169.6
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Fig.5 Figure of radiation calibration at different temperature
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Tab.2 Calibration data at center cell (1 ms)

T/C LP(T)/W -m™2-sr! h
20 0.9739 2 547
25 1.1756 2976
30 1.4106 3 484
35 1.6827 4 054
40 1.996 4 4712
45 2.356 2 5482
50 2.767 6 337
55 3.2339 7310
60 3.762 4 8 396
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Fig.7 Residual bounds before eliminating outlier
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Tab.3 Result of Gy, h;, and .,
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i ij

(320,256) 2081.7 325.0 81.7
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Tab.4 Gray error between calculating and

calibrating
Calibration Gray error at different integral time
point/C 0.2 ms 0.8 ms 1.2 ms 2 ms
95 -1.9 12.6 23.5 29.4
' (-0.29%) (0.55%) (0.69%) (0.53%)
30 -0.1 9.8 7.4 7.5
(-0.01) (0.37) (0.19) (0.11)
35 -2.7 1.1 -12.7 -4.3
(-0.32) (0.03) (-0.27) (-0.06)
10 -2.1 -13.5 -6.1 -6.3
(-0.22) (-0.37) (-0.11) (-0.07)
45 -4.3 -14.3 -11.3 -3.3
° (-0.38) (-0.33) (-0.18) (-0.03)
=0 -2.3 -10.2 -1.2 6.9
(-0.18) (-0.21) (-0.02) (0.06)
e5 -1.9 -4.6 12.2
- (=0.13) (=0.08) (0.14)
RMS 2.5 10.5 12.4 13.1
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