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Design of a simple infrared calibration system

Li Bin, Wu Haiying, Wang Wentao, Liu Peng
(China Huayin Ordnance Test Center, Huayin 714200, China)

Abstract: In order to solve problem of the existing infrared calibration system as laboratory calibration
and engineering calibration, a simple infrared calibration system was designed for practical applications in
the fields. Its response model was established. Key parameters such as the standard radiation source were
also analyzed in detail. In addition, an assistant system was designed and performed in practical
measurements. A infrared radiation calibration system was bulit up and the corresponding experiment was
performed. Compared with the laboratory calibration results, it was shown that the designed setup could
be employed in infrared calibration and radiation measurement with attractive precision and useful
simplicity.
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Tab.1 Measurement parameters of infrared system

Physical quantity Performance parameters

Wave band/pm 3-5
Detector MCT(HgCdTe) IRFPA
Pixel number 320%240
Pixel spacing/pm 30
Size of photosensitive surface/mm? 9.6x7.2
Focal length/mm 711
Clear aperture/mm 185.2
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Fig.1 Target imaging and the needed size
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Fig.2 Diffraction introduced in target imaging
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Fig.3 Diameter of the black body
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Tab.2 Detecting distance and field of view

Detecting Field of view/cm
distance
/km 1 pixel 3 pixel 3.46 pixel 5 pixel
0.5 2.036 6.109 7.045 10.18
1 4.072 12.22 14.09 20.36
2 8.145 24.43 28.18 40.72
3 12.22 36.65 42.27 61.09
4 16.29 48.87 56.36 81.45
5 20.36 61.09 70.45 101.8
6 24.43 73.3 84.54 122.2
7 28.51 85.52 98.63 142.5
8 32.58 97.74 112.7 162.9
9 36.65 110 126.8 183.3
10 40.72 122.2 140.9 203.6
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Tab.3 Selected black body and specifications

Specifications of HFY-300A(5-400 )

Temperature range/C +5-400
Effecti iati
ective radiation plane 12.8
/em
Temperature resolution/C 0.1
Ternperature‘ stability £0.1/30
/C - mins™
Detecti .
etection precision of +0.15%
temperature
Effective emissivity 0.95
Sensor PT100
. 230%325%230
Size/mm
(WxHxL)
Weight/kg 4.5

HFY —-300A 7 & K 28 31 8 ko I OC 58 48 A5 45 35 3
WA R 5 o

HARA 12.8cm BIK, 291538 E B <908.4m,
BIYEZBE B, B n] I TR S AR a8 o 72 L PR,
k4 R, 29 300~550 m 3§ [, AR R R R £
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Tab.4 Corresponding distance for black body

Pixel Pixel
Pixel Effective e e Integral
. R number number .
Distance number of  pixel . pixel
. without  deducted
diameter  number R . L number
diffraction deviation
300 10.48 10.46 9.04 8.04 3
350 8.98 8.97 7.55 6.55 6
400 7.86 7.84 6.42 5.42 5
450 6.98 6.97 5.55 4.55 4
500 6.29 6.27 4.85 3.85 3
550 5.71 5.69 4.27 3.27 3
600 5.24 5.21 3.79 2.79 2
650 4.84 4.81 3.39 2.39 2
700 4.49 4.46 3.04 2.04 2
750 4.19 4.16 2.74 1.74 1
3800 3.93 3.9 2.48 1.48 1
850 3.7 3.66 2.24 1.24 1
900 3.49 3.46 2.04 1.04 1
908.4 3.46 3.42 2 1 1
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Fig.6 View by sighting telescope
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Fig.7 Field application of infrared calibration system
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Tab.5 Calibration results and error

Calibration H=(18.49M 7+ 3.02tppoumemMT +3 777.34)
results frgouemt146.05 Gray scale H<7 800

Calculated gray

Data Actual gray scale Square distance

scale
2108.6 2111.1 6.23
Calibrated
anbrate 2785.7 2010.2 15489.90
point 1
4028.0 4102.8 5601.02
Calibrated 4078.0 4077.6 0.17
point 2 5784.2 5679.2 11024.37
Calibraied 6042.0 6045.0 9.14
Root-mean-square error of gray scale 73.20
Precision Relative error of gray scale 2.11%
Relative error of radiation exitance 6.65%
12000
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2000 Ve
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Fig.8 Calibrated error distribution
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