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Abstract: The thermal infrared spectrum is a very useful band for earth —observation hyperspectral
remote sensing. Due to the limitation of technology, the hyperspectral imaging system of thermal infrared
spectrum in domestic space photoelectric system is not very common, but it has developed quickly and
made great progressunder the support of national related department in recent years. Based on the
airborne thermal infrared hyperspectral imager’ developing during the Twelfth Five—Year Plan period, the
signal flow model of the system was established in this paper. The background radiation of the system was
modelled and simulated, the dark current of the infrared focal plane component was analyzed and measured,
and on this basis the factors affecting the detection sensitivity of the system were analyzed, the design rules
of the cryogenic optical 100 K for the cryogenic temperature was presented. After the completion of the
airborne thermal infrared hyperspectral imager, the comparison between the actual detection sensitivity and

the simulation results was carried out. The results show that the system has good compliance and has
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accumulated important data for the further development of thermal infrared hyperspectral imaging

technology.
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Tab.1 Foreign typical thermal infrared hyperspectral imager

Time Spectra/pm Number of bands IFOV FOV/(°) NETD
TIRIS 1997 7.5-14 3.6 mrad 4 -

AHI 1998 7.5-11.5 2.02x0.81 mrad 13 0.1 K@300 K
SEBASS 1996 2.5-5.2 110-120 1 mrad 7.3 -
LWHIS 2003 8-12.5 0.9 mrad 6.5 -
QWEST 2006 8-12 - 40 0.127 K@300 K
MAKO 2010 7.8-13.4 0.55 mrad 4 -

] PN 179 4 DG A5 R 35 e L i A b G 4
IR T bR AR M BUR < T A [ A —
B LRI AP =3 USR] 58 B, IF L Th 347
T RATHE, HAyE 2 J1 R fin 28 2 Ah & 6 1% il
BALR G TREAFH TAE, 782 AL o
AR AT T E A TP R E & . B AT E P 7E % 408
M oE TAE C IS T — @ &t , (A4 KEisE
TAETF I,

2 RENESEESHEST

BERTREL AR AR5 S R, l DL
SEANPE 1 PR B R GUE S AR, B IR — s
S BN R MR 1 B SRR, R H T
oK B BRI AR B4R S D3R (L P (M) ) R
A 515 SRR AT DR (UL Paa(N)FR), 6 HLERIN T XE

0102001-2



ok AR

%185

www.irla.cn % 46 %

FEUSC A X T 2 4R 5 7 A e B FL i (3 B e (M) R
La( M) FTR) o AHXT AT DL/ 1 B i i, REN
TBICHLAL L 51 AT IER S P (A) ALZ0TH 175G
W [RIE, XFERET A B N A £1 7 ST TR 2%
AFAERRME HL IR (M T R7R) o L E =2 HE 5
STER I RIH T %%/?)W;%%R}Bﬁiéﬁéﬁﬁﬁ
55 VIO)RR), X0 R G X B b 5 HE
et e &Eiqjﬁﬁ*fﬂélﬁl\@fﬁ%ﬁi@%%ﬁ
TV AT ATT RN R BRE R e 3 AT AR

Infrared
radiation of
target

]

Atmospheric Mechanical 10 Informating
; A
Amé(;;gilte“c > effectof [ Stg‘:}::élt-zr()f processing
ixel P (4 system
PIXel Puld) | 4 1, (1) +1ual) y
Thermal background Exposure
radiation of Dark currtent time T,
mechanical structure of detector
Poald) L)

1 AL LI R R B S AR
Fig.1 Signal flow model of thermal infrared hyperspectral

imaging system
RGN 1 A5 SRt 8y, AT 45 2 AR5 b a] 7o, AR
PRI B A Ak B i 37 4 8 B T8 NL(A)
N,(N)= T‘imx([dark(e)t)-lpl i(A)) (1)

R L (N) 9 ZREI T R S G HL UL 5 e D L 7 LA
b Ly AT ASRZR N

Li(M)==R(A) X (P M)+ Prusi( ) (2)
AL ROV N £ A1 0 TR0 45 B R M 17 5, 4R
6 B R R RE S R 1 R VD, B
JE N, (N) FEBRI AR i s B 2 G 1Y SRR
{H:

VTM:AMépw‘:TQXUMAA?LAA»+D£‘ 3)

AR OMERIH ALK (B), W17
TuXRO)XPy(N) |, Tuxluu(A) |

int int

V(M=

TxX ROVXPoc(D) _y, (3) 4 Vi (M) + Viea(A) (4)

int

ALLE e R Gu AR VORI R AR H
PRAES P AU RS 5 Vi) LT BB Vi) A
HRES AR ViV o —RIMTE |, £2F HHR N0
R A 1 PR TR AE AR L B Vi, 880 H B A7 2008 7
A HL AR 5 Vi (M) ME L 58 42 1) FH H: L T 3l 25 v

[0, Vil , X W2 BR I RGN RESR TF 00 S5, ED5 &
AR EARBUE AR L, 0SS
Vi (A)  Var M FE V) Y LI BLER BEA, A I a1y
X LR = AR BRI EANTE,

T EINE Y REMAS LA T ]
W A AL AR LT A s s AR R e, il B
% 8.0~12.5 pm, f47% 180 MOLIE I | ik 4 ¥R
F 50 nm, BEAF L% 1 mrad, BRI KT 13°,
NEAT ZLRAE 8.0~10.0 um LT 0.2K@300K (1),
2.1 BirEEHESHITE

RGN H AR AR S TE S N IR BLR DR Py (A
CEZ R

mr()\)_

T M) Ry 25 B B 1 LT S 5 1 5 B (W em?)
D, G ARG AR D4R Q BN 7, (D) R
HRGRE, 5T, (DA BB KRR FL: P
FEHOT RS d i AFERRA (G T LIS 5]

PuN= - MOOXd X(4) x7,()x7,(1)  (6)

B A S EURA L K (6) 1T LU 3454 BUAR I
B gn ot B BARRAT e . Rt
SV E EE , BN AR RO IR 2 2 A G 56 B
HI— R 30 pm RSFTIERMIE, BARME 555
DAL LA 300 K JBARSRIR . XA AT DATH A5 2] 45
BB P (MEH

IR ARG MASE, £ 8.0~125um Z
)45 180 AN GG m I, 115452 B AR 5 2k 8%
W TT T FSITE 1107 W R, 535 B 1 #8)
PO LTI N R AE 3 AW, AT LAAS R H AR AR 5 b
%%i%%%mﬁwﬁuMmﬁgwmﬂAo

2 BEESHNEEMBEITE

B 1 PRS- masalh S RS S A7
FESEBR B RLL AN G BUR R AT EE &,
RGRBUR IR G2A TR R T BRI 5B 5 5 75
B ST TR R R B A A LA, 380 R GE XA AR
H AR5 1 SR 5 s i 3228 A ase HLAR LA
K HARFROF IR EE S R, AR T LAY 1s S
ORGSR IR VeV, X BRI 55
Bro

EEXT AL LTS i G AR AN R G2 L

M(/\)xD xOx 1 (AN)XT,(A) (5)

0102001-3



RSP & k4

%185

www.irla.cn

% 46 %

MBI R AR i B, B 2 3 TE TR
%5 K| Tracepro B4 T & A4 15 5% 48 5 40 B 1) = 4

Bl 2 FALT A i i 1B A A 5 S5 8 I 07 L T
Fig.2 Simulation model of background radiation of

thermal infrared hyperspectral imager
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infrared focal plane components
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Fig.4 Equivalent dark current test system for infrared

focal plane detector components
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Fig.5 System detection sensitivity estimation
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