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Accuracy Analysis of Radiation Characteristic Measurement
Based on Integral Time of Infrared Camera

GUO Xin' ZHANG Tao" GU Jian® LI Zhou' ZHAO Xinyu'
(1. Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033  China;
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Abstract: In the measurement of radiation characteristics the selection of integration time of infrared camera is
an important factor affecting the accuracy of characteristic measurement. To solve this problem the infrared image
contrast image signal-to-noise ratio and radiation characteristics measurement accuracy under the same tempera—
ture and different integration time are analyzed in this paper based on the experimental data of radiation charac—
teristics measurement. The analysis results show that the integration time affects the measurement accuracy of radi—
ation characteristics by affecting the conirast and signal-to-noise ratio of infrared image. Appropriately improving
the integration time of infrared camera can enhance the contrast and signal-to-noise ratio of image so as to im—
prove the measurement accuracy of radiation characteristics. The results have guiding significance for the selection

of camera integration time of infrared radiation characteristic measurement system.

Key words: radiation characteristic measurement; integration time; infrared focal plane array; radiometric cal—
ibration; infrared image

1 2022-05-03
(19969
E-mail: 1475941274 @ qq.com

http: //journal. sitp.ac.cn/hw INFRARED ( MONTHLY) /VoL43 No5 May 2022



INFRARED ( MONTHLY) /VoL43 NoJ5 May 2022

22 2022 5
0 i
hz/:GL'j'L(Tz) +Bz,‘ (1)
12 h,; (i)
; GL']' ) B,‘j
o BLJ
I3
hij = t.GijL( Tt) + t.hout i T hinij (2)
t.hout ij
; hin ij
6
1.2
34 o
7
LOWTRAN MODT-
RAN &
1
1.1
CART
8
1.3

http: //journal. sitp.ac.cn/hw



43 5 23
1 o G B X
&, ;
L( Tb ) A T(Ltm N Lpath
ET um (Tl) N MODTRAN
( 1 _81‘) TatmL( Tb) (4)
Lpalh, ° &, 8
Tatm T[
T, .
DN = 8tTaZmGL( Tt) + ( 1 - 8[) TatmGL( TI))
+ GL])ath + B ( 3) °
G B N
o (3) 800 m o
L(T) =
DN - B B ( 1 - 8/) T aim GL( T]ﬁ) B G[’path, o
- (4
ET aim
1
1
3.7 ~4.8 um 230. 1 mm x228. 3 mm
114 0 ~150°C
15 um x 15 um £0.5%C
640 (H) x512 (V) 0.01C
14 96%

http: //journal. sitp.ac.cn/hw

INFRARED ( MONTHLY) /VoL43 NoJ5 May 2022



24

2022 5

2.1

5 msv 6 mss 7 ms. 8 ms. 9 ms

[

40°C 50°C. 60C

30°C.

( 2) .
( 2) o
2
/ms k
5 1504. 55 1243. 56
6 1833.03 1289. 94
7 2162. 61 1341. 36
8 2492. 38 1389. 25
9 2987. 63 1461. 64
2
2.2
CART
o 3 o
2.3
o 1. 5 km

INFRARED ( MONTHLY) /VoL43 NoJ5 May 2022

30°C. 40°C. 50°C. 60C
5 ms. 6 mss 7 ms. 8 ms. 9

ms o

3.1
30°C. 40°C. 50°C
60°C 1. 41061
W/m’Sr. 1.996491 W/m’ *Sr. 2.767123 W/m’* Sr
3.762637 W/m’ *Sr.

( )
4 o
4 4
4
30°C
40°C

o 50°C
60°C
30°C  40%C 1% o

http: //journal. sitp.ac.cn/hw



43 5 25

/ms /( W/m’*Sr) /(W /m” *Sr)
54438650 0. 462 0.192 0. 465
54438660 0. 462 0.192 0. 465
54438670 0. 462 0.192 0. 465
54438680 0. 462 0.192 0. 465
54438690 0. 462 0.192 0. 465
54438700 0. 462 0.192 0. 465
54438710 0. 462 0.192 0. 465
54438720 0. 462 0.192 0. 465
54438730 0. 462 0.192 0. 465
54438740 0. 462 0.192 0. 465

3 (60°C )
4
/°C 30 40 50 60
/ / / /
/ms  ( W/m”*Sr) /% (W /m”*Sr) /% (W /m**Sr) 1% (W /m**Sr) /%

1.334 5.415 1. 890 5.330 2.755 0.432 3.751 0.312
1. 358 3.707 1. 929 3.376 2.774 0. 263 3.799 0. 965
1. 374 2.568 1. 935 3.089 2.786 0. 678 3.750 0.330
1. 382 2.035 1.971 1. 253 2.751 0. 595 3.788 0.674
1. 402 0.639 1.974 1. 128 2.765 0. 073 3.780 0. 460
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5
/G 30 40 50 60
/ms
5 0.371 478. 457 0. 646 496. 98 1. 020 475. 040 1. 383 490. 392
6 0. 403 530. 967 0.713 536. 799 1.102 576. 328 1. 551 545. 309
7 0.433 590. 023 0. 798 560. 760 1.174 595. 601 1. 619 580. 218
8 0. 455 623. 635 0. 810 587. 628 1.219 652. 928 1. 667 637. 108
9 0. 489 649. 987 0.873 658. 214 1.342 694. 270 1. 887 648. 831
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6 5
/C 30 40 50 60
1 (5 ms) 2454 2842 3467 4162
2 (6 ms) 2802 3292 3083 4880
3 (7 ms) 3127 3696 4545 5527
4 (8 ms) 3477 3907 5005 6149
5 (9 ms) 3983 4755 5871 7308
40°C 8 ms+ 9 ms 1 .
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