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Abstract: In order to keep high accuracy of temperature measurement of the cooled medium-wave infrared
thermal imager after nonuniformity correction under different ambient temperatures, the calibration model of
the medium-wave infrared thermal imager is analyzed with the consideration of the effect of the nonuniformity
correction temperature. The nonuniformity of thermal imager is corrected using surface blackbody under differ-
ent temperatures. The relationship between the gray and blackbody radiance is obtained by thermometry exper-
iment of blackbody target. The mathematical calculation model of target temperature is established and the er-

ror of thermometry result is analyzed. The results show that the drift of gray of thermal image as nonuniformity
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correction radiance under different correction temperatures can be treated linearly, and is independent on the

target temperature. When the nonuniformity is low, the temperature measurement error of the thermal imager is

less than 0. 22 °C | which greatly reduces the temperature measurement error of the cooled medium-wave infra-

red thermal imager after nonuniformity correction under different correction temperatures.
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Fig. 1 Physical map of the experiment
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Fig.2  Surface blackbody
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ferent correction temperatures
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Tab.1 Relationship between gray and radiance under different nonuniformity correction temperatures
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Fig.4 Temperature measurement error of thermal ima-

ger under different correction temperatures

(2) S5 fdt T iy T SR AR ) A S R ) iR 25 R
+0.01, IR EREME N £0.02 C, HBAG]EK
MAEIRZEZ A 1. 01% ;

(3) ZLAMEET- T8 [ 51) Mt 7 i3 22 AR 35 5 P 15
ZR . 2% , H H BRI 58 0E R A 2= 0k
PEUR R AR5 ek 2%

(4)IXES R IR 2ZEREH 0. 6%

4 % B

R T NEARRAE Y S AR I TR R 74 7Y
H 2T ARG AR IR R 22 | JE ST T I TR R A
E TR B 2T A MBS T [R50 9 4 S e AR 33l
TEAN [ 1E 3 B T AR5 T 0 S A B o 1 i
FIAR PO ZR 45 31 T HR I 25 10 AR 2 s 455 780 A1 3
TR SR IE B e An 8 IR kAT T L0 0
WE, Z5RFU 7 12 ~ 24 °C HY3EFE P, H
P LT AMAGAA A 35 ) AR L U BE A0 P A e
Ak 3 H 5 SRR B TC G, 7R R IE TR BE 3 3 R
12,16 .20 24 °C, HFRIEEEH 2 UG IEE 5/



154 DA %57 %

T 2.75% BREEA W PR PRE R ZEHT T TR R A LA MAGAIEA R AR 2 S A E
O3HT, e RIMGR R 22 /N T £0.22 °C, R/ BT IR IR

SE Lk

(1] FHRadh AR RS 5 TR0 [ A 208N P T AR S ST M E SRR B 9T [ J ] B 5 4R,2013,42(4)
475-479.

CHEN SH W,YANG X G,ZHANG SH X, et al.. Research on nonuniformity correction algorithm of IRFPA based on ad-
justing integral time[ J]. Acta Photonica Sinica,2013,42(4) :475-479. (in Chinese)

[2] &, &4k 2 %5, 5. LAMET TSN A E N AR SR E KA FSE B[ )], o5 4% £42,2011,19(12) ;
2985-2991.

CAO Y,JIN W Q,LIU CH L,et al.. Adaptive nonuniformity correction and hardware implementation of IRFPA[J]. Opt.
Precision Eng. ,2011,19(12) ;2985-2991. (in Chinese)

(3] @t BRAR ARIE N, 3 LT PRIR B M ZOAME T PRSI SRR IE [ 1], 40505 2 Kok 524R,2010,29(1) :49-
52.

BAI J Q,CHEN Q,QIAN W X, et al.. Nonuniformity correction for infrared focal plane arrays based on environmental
temperature| J |. J. Infrared Millim. Waves,2010,29(1) :49-52. (in Chinese)

[4] DONG L Q,LIU X H,ZHAO Y J,et al.. Scene-based nonuniformity correction algorithm for MEMS-based un-cooled IR
image system[ J|. SPIE,2009,74190Y :1-12.

(5] Mpiask, iR, § 24 JET RSB F LOIRAIER) HARFR I [)]. b5 #52% £42,2012,20(7) :1626-1635.
YANG C Y,ZHANG J P,CAO L H. Infrared radiation measurement based on proportional corrected atmospheric transmit-
tance[ J]. Opt. Precision Eng. ,2012,20(7) :1626-1635. (in Chinese)

[6] Fh&Z, X &, A2 IREEXT I ZCAMAIN e R B RO S ma [ ], o B 5 B R 65 ,2010,3(6) :659-664.
SUN ZH Y,WANG J,QIAO Y F. Influence of environment on temperature measurement precision based on middle-wave
IRFPA[J]. Chinese J. Opt. and Appl. Opt. ,2010,3(6) :659-664. (in Chinese)

(7] AhER K 3H 2% LOANIR R PO B EIE RBIEL) ], + B S5 2 A K5 ,2010,3(4) :391-396.

SUN ZH Y,ZHU W,QIAO Y F. Amendment of gray drift of in infrared temperature measurement[ J]. Chinese J. Opt.
Appl. Opt. ,2010,3(4) :391-396. (in Chinese)

[8] GEORGE M W, ARCHIE B. Dual-band MWIR/LWIR radiometer for absolute temperature measurements [ J]. SPIE,
2006,62050M ;4-13.

(9] BT R ZDANARAX AR ST E bR AR R 22 70 [ D] AR« P I RE 2 e AR L2 3 L5 Wy BRI 52 T, 2010.
LU Z F. Calibration and the measurement error analysis of infrared imaging system for temperature measurement[ D ].
Changchun ; Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences,2010. (in Chi-
nese )

[10] Z7, 485, & 54,53 ~5 um AMEFTREAI ST SR )], 25 % 142 ,2011,19(10) ; 2319-2325.

LI N,YANG C Y,CAO L H,et al.. Radiance calibration for 3 ~5 um infrared focal plane array[ J]. Opt. Precision
Eng. ,2011,19(10) :2319-2325. (iin Chinese)

EERN:

KT (1986—) , 55, AR HEST N, i1
WFFEAE 2009 4 T 8 RO AT
RN N A T ER
ot & Jr oM BF 9. E-mail:
long1986lucky@ 163. com

Ji o R(1989—) 3 LB T
WFFEAE 2009 4F T4 IE Tl R 2# 3R A7
2, EEMNF AN RGBS
FHH 5, E-mail : 89zhouhao @ 163.

com




114 SRIGE T, A5 AN Rl AE 2 S PAS T IR B A 2 A MR AR 155

X P (1980—), Zo, AR A, 1
+, BIBFSE 51,2005 4F T L0 A I Ko
2R, 2010 4EF i E BB
B2 B DS ) B 55 BT 3R A1
e, BN AT A0 2 T T G F

N BR(1971—) 5, BRI A, i
+ P50 R A S0, 1997 R F R
1L AL B R AR 2 2440, 2000 4FF
e B T ARG+ 2443, 2003 45 F
MTF ARSI 22, BTN IAR

LML AR one s LA R G
A MFSE . E-mail : sunq@ ciomp.

an. cn

5%, E-mail ; liuy613@ 163. com

T fE(1980—), B, H AR A,
+, BIBFEE 51,2002 4F 2005 4E TRIF K
| SRR 2 R 2R, 2012 AR T
4 I RLAE B O 2A R B ALK 5 A

- WFFE I RAF I 2507, FE O R
b b SUEFITHEBIGE, E-mail: mrwang @

yahoo. com. cn

QS HCEX- YR

(HPEDEEY IAUH T, A4 FFAS; T3 ISSN 2095-1531/CN 22-1400/04 5 [F N AMA TF & AT, Bl &A%
N 12-140, E 4 BM6782 .,

*  faf 22 Scopus FUHE *  EDEE R A

* A RS ) * iigiiﬁigﬁﬁ@
i * -

xR * TR LI SR

* BECHEERG)D xR RO

* BB * AP R

FEEB MIOLY FEY DR T DG MO AR BOCEOR S N OGS DIRER KL
et 5 T2 R A FDEE OS5l Lk,

RSB RN E R SR S8 B A IR P18 S I TR  I , FoAT ST AT I E R R
et s A BB R, RENS S W5 Hir e tE K1 A B Be R T 5 (a7 41 5 X6 24 i = k-0 ) BIF 57 248 s i 91 1)
LR 5 AR ER B IR [ A ANG # BORBIFFE BLAR R R ShZASHIASK & e # M ZRiA T 3L

preUiEgipec i

A AL E R B

SN R B R A G LIS ) BRI 5 i
2 R P DI ) A S

BeFa M AL  hitp : // chineseoptics. net. cn

R A4 ik ; chineseoplics@ ciomp. ac. cn; zggxen@ 126. com
IR A LT 1043186176852 ; 0431-84627061 1%
i R ik AR T AR R IR % 3888 5 (130033 )

H..0431-84627061



