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Abstract: To get infrared radiance characteristics of a target while it was tracked, a radiance calibra-
tion system for infrared focal plane arrays (IFPA) was design. By taking a high-accuracy plane black-
body as a standard source, a mid-wave camera whose spectral response range is 3 pm to 5 pm was cali-
brated. Firstly, the calibration methodology was established and calibration procedures were decided.
Then, the linear regression model was used to fit and evaluate the goodness of response and a elimina-
ting the outlier method was taken to improve the fitting curve of the response. Finally, the target of
known temperature and characteristics on the spot was measured in a field, and the actual observed
value of infrared radiance characterization was obtained by fitting response curve and atmosphere
transmittance. Calculation indicates that relative errors of the actual observed value to the theoretical

value are less than 3%. The result confirms that proposed method can improve the uncertainty caused
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by the nonlinear of IFPA response.
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Fig. 2 Model of linear regress
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Tab. 3 Calibration data

t/ L,/ t/ L,/

DN DN
C (Wem?esr ) C (Wem 2 esr )
30 2.078 0 2 673]| 80 9.728 8 6 125
35 2.476 3 2 840| 85 11.104 6 760
40 2.935 4 3 043 90 12.630 7475
45 3.462 5 3275 95 14. 319 8 268
50 4.064 7 3542 100 16. 184 9108
55 4.749 8 3861 105 18. 236 9 991
60 5.526 3 4 223\ 110 20. 489 10 886
65 6.402 9 4626 115 22.956 11 726
70 7.388 9 5 0501 120 25.651 12 319
75 8.494 2 5563
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Fig. 4 Residual bounds before eliminating outlier
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Fig. 5 Residual bounds after eliminating outlier

SERE AR R A 5 Coutlier) , BIIA by It S 427 R 55
REEE MR XA ST [5G UG
FR i 7 R ) A 2 4G L T LR T L A B
U Ry A A AR S T T R o o Bl 4 R AT LA 1 O
o ZJaSEX LA G ER 2 A0 T X R (95 %0
15 B HEAT FI W 4 SR8 AT R A0 a5 B BR e P LA
BERIIA 19 R Sh s #0550 B A Ak

AL N FR TR F s T8 1,16,17, 18,
19 58 5 AN AR A BB R A0 a5 8% 25 A v X TRl an
5 Fi7s . 0] LAAE H AR R A S I ER 25 Al T X
6] B S 45 . 0 JROR I 1/10 247 FF B AL 43
MAEE S R UL A il BB AR A7 Al iR 1k
SE R a5, 3 3 35K 4 A5 i 10 il 4R LA S AETE R
G 15 25 BOE R R R 22 ANAETE B BL IR 22, LG R0R
RAF

SR Je Ah S HT L JE R LA N R il 2k
L, 95 Y6 B {7 B T X fa) (1 B gt an &l 6,181 7 T
R

AT LA AR JR A1 s Je 1 T 1X ) (95 %6
15 BE ) B S 400 4 100 BH B B3R S A1 S 1 i) 7 i 2
XF Ly, 0O S AERG . S T — 2 AL LA AL



T8 3~5 pm ZLAME T 31 Y B 5 E AR 2323

45 10 1 %

25
%20
£
= 15t
3
§ 10t
g
e~ . Calibration case

o1 Fitted curve
o b 95% prediction bounds|
4000 6000 8§000 10000 12000
DN

6 SIBR R b s E R LA il 2

Fig. 6 Fitted curve before eliminating outlier

Radiance/(W-msr™")

6 +  Calibration case
4 Fitted curve
- ===~ 05% prediction bounds

3000 4000 5000 6000 7000 8000 9000
DN

B 7 SIER R b G S B 5 h 2k

Fig. 7 Fitted curve after eliminating outlier

RSO g T B BR R A AR IS B S S
Bt 5 95060 B A5 9 DX A THE . in sk 4 B
N

x4 UESHMIT

Tab. 4 Estimation of fitted parameters
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Tab. 6 Result of observation

w4k A SR A1 A
R L B
JH e VSl % SRt
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) T GHXR2) CHIRAF i 22)

40 2744 2.9355 2.682 8(8.6%) 3.004 1(2.3%)
50 3107 4.064 7 3.773 2(7.2%) 4.035 9(0.7%)
60 3604 5.526 3 5.266 2(4.7%) 5.448 6(1.4%)
75 4637 8.494 2 8.369 2(1.5%) 8.384 9(1.3%)
85 5579 11.104 11.199€0.8%) 11.062(0.3%)
95 6733 14.319 14.665(2.4%) 14.343(0.2%)
105 8155 18.236 18.937(3.8%) 18.385(0.8%)
115 9817 22.956 23.930(4.2%) 23.109€0.7%)
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