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Research on the radiation calibration method of infrared target simulator

Zhang Jianping, Yang Ciyin
( Changchun Institute of Optics Fine Mechanics and Physics Changchun 130033 China)

Abstract: Before performing performance detection and calibration on an infrared imaging system using the infrared tar—
get simulator it is necessary to calibrate the effective radiation of the simulator. The existing radiation calibration meth—
ods do not consider the background radiation generated by the optical and mechanical mechanism of the infrared target
simulator itself. A simulator radiation calibration model considering the background radiation of the infrared target simu—
lator itself was established which can determine the transmittance of the collimator in the simulator and the background
radiation of the simulator and obtain the effective radiance of the simulator. The uncertainty of the calibration method
was analyzed which is about 4.2% at the waveband of 3. 7—4.8 pum and about 3.5% at the waveband of 8—9.2 pm.
A radiation calibration experiment was performed on the simulator consisting of the HFY-302B blackbody and the
LPS300 off-axis collimator using a midwave infrared camera operating at the waveband of 3.7—4.8 pm and a longwave
infrared camera operating at the waveband of 8—9.2 pum and the calibration results are given.

Keywords: infrared target simulator; transmittance; background radiation; radiation calibration; blackbody

28

N o John L. Grangaard °
1 3~5 pm
. 23% . 1996 M. Wolk " SR-5000

1201302 Received Date: 2013-02
* : (50902128)



2046

34

1142 SR—
5000
13
14
15
2
2.1
1647 .
DN = o * L + DN, (1)
DN o
L DN,
. L
e A
L == CA>(e" -1) "da (2)
W7,
A~ A, & T

(K) ¢, N C, =
(3.741 5 +£0.000 3) x10°(W * m™> » pm') C, =
(1.438 79 +0.000 19) x 10*( pm * K) o
ISDC IR150 SofradIR
FLIR 1
ISDC 2.3
1 ISDC IR150
Table 1 Technical parameters of the ISDC IR150 blackbody

300 mm x 300 mm
25 ~500°C
0.97
0.1
0.5%
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Table 2 Technical parameters of the MW IR camera

3.7~4.8 pm
14 b
@70 mm
140 mm
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Table 3 Technical parameters of the LW IR camera
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Fig. 1 Schematic diagram of the radiation

calibration of the midwave IR camera
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Fig.2 Schematic diagram of the radiation

calibration of the longwave IR camera
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Fig. 3 Calibration results of the midwave IR camera
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Fig. 4 Calibration results of the longwave IR camera
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Fig. 6 Set-up diagram of the IR target simulator
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L, . 5 LPS300
DN, (DN, = DN,) /( Table 5 Technical parameters of the LPS300
(6) L, .~ (DN, =DN,) /( off-axis collimator
Tc L,
Te ng @300 mm
2 500 mm
e 0.90
bb 0.92
Lo =7, L, + ng (7) o
HFY-302B 5 9C-15 €30 €40 C.
50 °C60 °C.70 C SofradIR
) FLIR o
E, =L, = (7. L, + th) e (8)
. 6 7
10, o
3.2 ’
6
(6) e Ly Table 6 The midwave IR measurement results of the
DN target simulator
o' DN, L, o 1.2 " (DN-DNy) /a
. /°C Wem 2 es! Wem™2 o]
1) SofradIR FLIR 5 0.524 3523 0.677
1%: 15 0.790 3949 0.967
30 1.389 4 748 1.512
2) «
40 1.966 5 507 2.029
DNO( ) 3.5%- 50 2.727 6 497 2.704
2.7%; 60 3.780 7781 3.580
3) 70 4.956 9379 4.669
0.3% 2% o 7
T L, Table 7 The longwave IR measurement results
(3.7 ~4.8 um) 4.2% of the target simulator
(8 ~9.2 p.,m) 3.5%0 (D]V—DNO) /o
ET I DN . 1
/C Wem™ esr Wem™2egr!
4 5 7.304 13 222 8.696
15 9.007 14 738 10.334
30 12.021 17 183 12.976
HFY-302B 40 14.354 19 212 15.168
50 16.955 21 313 17.438
L.PS300 60 19.832 23 805 20.131
. 4.5 HFY302B LPS300 70 22.990 26 410 22.945
- LPS300
0.90.0.92, (6) 6
4 HFY-302B LPS300
Table 4 Technical parameters of the HFY-302B blackbody :
Tenw = 0.890 (9)
@50 mm 2 1
L,yw =0.255 Wem™ *sr 10
230 ~ +70C . bg MW ( )
0.99 MW 3.7 ~4.8 pmo
0.01 C (6) 7
0.15% LPS300




Table 8 The midwave IR radiation calibration results

of the target simulator

/c Wem™2esr! Wem™2es™!
5 0.524 0.721
15 0.790 0.958
30 1.389 1.491
40 1.966 2.005
50 2.727 2.682
60 3.780 3.619
70 4.956 4.666
9

Table 9 The longwave IR radiation calibration results

of the target simulator

/c Wem™2esr! Wem™2egs!

5 7.304 8.734

15 9.007 10.279

30 12.021 13.013

40 14.354 15.129

50 16.955 17.488

60 19.832 20.097

70 22.990 22.962
8.9

9 2049
Tew = 0.907 (11)
Lyw =211 Wem™ s (12)
: LW 8~9.2 pm. B
LPS300
(0.9-0.89) /0.9 = 1.1% (13) o
(0.92-0.907) /0.92 = 1.4% (14)
LPS300 .
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