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Testing technique of ultra-high sensitivity long-wave

infrared camera

Long Liang, Zhang Lisha, Wu Limin
(Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China)

Abstract: For the long-wave infrared camera which has a temperature sensitivity less than 10 mK, it is
an important work of testing its noise equivalent temperature difference (NETD) with high accuracy.
Firstly, the "black body direct testing method" was chosen based on the principle of shortening the
standard radiation transfer link and reducing the error terms after comparing different testing methods;
Secondly, based on the theoretical noise model of the long-wave infrared camera, the testing noise data
was analyzed at different temperatures, the noise correction method was proposed for reducing the testing
error caused by the instability of environment. Finally, the uncertainty of testing results was analyzed
based on the NETD calculation formula and analysis theory of uncertainty. The result shows that the
testing device and methods are satisfied for the testing requirement of ultra-high sensitive long-wave
infrared camera, the testing uncertainty is 7.7%.
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Fig.1 Diagram of high sensitivity LWIR system
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Tab.1 Noise in theory at different test temperature

point
Temperature/ C Noise value/DN
20 1.0737
25 1.1154
30 1.158 0
35 1.201 5
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Tab.2 Main parameters of CI SR800R-7D black

body
Parameter Value
Working aperture/mm 178x178
Working temperature range/C 5-90
Emissivity 0.97+0.02
Temperature accuracy/C 0.007
Temperature stability/C +0.003
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Fig.5 NETD testing scene of LWIR camera
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Tab.3 Noise tested at different test temperature

point

Testing noise at Testing noise at Testing noise at

laboratory laboratory laboratory
temperature of 20 C  temperature of 25 C  temperature of 30 C
Black-
Blackbod, Blackbod
body Noise tezriﬁ e;)a Y Noise te?; e;)a Y Noise
tempera- value/DN P value/DN P value/DN
ture/C ture/C
ture/C
20 1.2269 20 1.240 7 20 1.279 4
25 1.3952 25 1.287 4 25 1.306 0
30 2.4357 30 1.978 5 30 1.3621
35 2.8714 35 2.553 0 35 1.8233
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Tab.4 Noise by correction at different test

temperature point

Noise correction at Noise correction at
laboratory

Noise  temperature of 20 C

laboratory
temperature of 25 C

Blackbody

value(in Noise Noise Noise Noise
tempera-
theory) value value value value
ture/C : . . .
/DN (without (with (without (with
correc- correc- correc- correc-
tion)/DN tion)/DN  tion)/DN tion)/DN
20 1.0737 1.2269 1.2269 1.2407  1.2272
25 1.1154 1.3952 1.2836 1.2874  1.2874
30 1.1580 2.4357 1.3312 1.9785 1.3309
35 1.2015 2.8714 1.3865 2.5530 1.3811
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Fig.6 NETD testing result of the LWIR camera pixel
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