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The calibration of an infrared hyperspectral imager
and its flight test validation in laboratory

WANG Jian-Yu®, LI Chun-Lai, LV Gang, YUAN Li-Yin, WANG Yue-Ming,
JIN Jian, CHEN Xiao-Wen, XIE Feng
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences,
Key Laboratory of Space Active Optoelectronic Technology, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract; Infrared spectrum is very useful in the field of hyperspectral remote sensing. Because of the
weak energy of infrared spectrum, the difficulty of the development of infrared focal plane, and the
strong background, the development of the Infrared Hyperspectral Imaging System is very difficult. So
far, the field is still in the laboratory research stage. This paper presents an airborne infrared hyperspec-
tral imager. It can acquires 180 wavebands in the range of 8.0 ~12.5 pwm. The spectral resolution of this
imager is better than 44 nm and the absolute spectral calibration accuracy is better than 1 nm. The field of
view of this imager is about 14° and the spatial resolution is better than 1mrad. Its noise equivalent tem-
perature difference (NETD) is less than 0.2 K@ 300 K. The imager was carried out in Zhoushan, Zhe-
jiang, China in June 2015. Analysis shows that the infrared hyperspectral image data can plays an impor-
tant role in the field of surface emissivity inversion and geological mineral recognition.

Key words: infrared hyperspectral imager,cryogenic optics, spectral resolution, FPA array, spectral res-
olution
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Table 1 The technical index of the infrared hyperspectral

imager
AR WiHER EREHD
PR T 50 nm -+ 44.20 nm(8.0 ~12.5 um F1)
S 8.0~10.5 pm 8.0~12.5 pm
B 64 ~128 180 M Et@ (8.0 ~12.5 pm)
AN 14 bits 14 bits
i 1 mrad 1 mrad
B KF13° 14.5°
8.0 ~10.5 wm,100 4% Bt f19°F- 15 80
NEAT 0.2 ke300 K mK;8.0 ~ 1;5 ,Lmléoi%&’g;z’ﬁﬁ
(8.0 ~10.5 wm FH)) 337 mk;

FEDLR A T M A + SE A e I - T 2
+ R E + IRIDES: + HL LS ERR” B BOR
HEER, BETH R S BERARIR e (9 TR St 2 /MR A
IICEAE R LA RS BEHL A SR AR
IV H VS RGE AL TEA POS 5 JERRLIG K
GRS ZH AL, R VAR 5 SOORPR I 2R | il T HILAR
ORGSR 1 g TR S

BT Z0ohe el R SO LSk A HLAR
Fig. 1 Instrument head and control cabinet of infrared
hyperspectral imager

FEDLFE IR AT L 0. 02 ~0. 04 BE3T, A% i
WL E R 20 ~ 160 Hz. IRIESCS RG] T8 240
il X Bk SN AT TR A TR AR A
TR 100 K. BENLAY £ B e 22 7R R A0 AN, T
YETFEIR. AL A, “ATA R & B B A TR
ZREK, IERENLR BT T HL L 5 b 2% B DURIE
RGN E AR K-

R ARAEREALE A KT 5 I R AR i SR
BOTRIE T RAF = (1) RIS 58 N 1Y 25 2871
TR E e 1 K LI (2) ARIRBFE NI
ZIAM FE O R R T/ 60 K i B AR E AL T
+0.5 K;(3) FEHLRAE BEHT SR KGR R
KA UG T 8 sh @ bl 1 58— IR e A2 A AL
RS E .

2.1 A5MEESRIEIT SR

FELAY G R G048 B B 2 AU
Wy, B R = R WA b, = aE AR
K Bea— R o AR AR LB 1, BPRE R Al
1b#E.

Fo SR T & FENLTR BT T/E T 100K
(IR VAR, DT 3 I PR RG220 2% 18 K
ALBETT R4 R =R 4, RISk RERARG o ¥4 (A M B
T B/ R G R B R RENLRUET R T
K2 B TR AU ST = 52 + - HGHE i %A%



L ERT % AR R R R bRE 5 TR o

FPA and’
Special
/~ _Dewar Infrared
spectrometer

(100K)

Telescope
300K

=)l

Refection
. of plane

‘ v;’;l ,
Stirling PG 0
cryocooler
A

K2 gohheeif B IR GOt
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system
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implementation
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Fig.5 Photos before and after design of dewar for thermal in-
frared focal plane(Left; standard assembly dewar; Right: The
special dewar assembly for hyperspectral design)
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Fig. 12 The thermal infrared single band image acquired by
the prototype ( Center wavelength 8. 5 pwm, bandwidth 44
nm)
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Fig. 13 The thermal infrared single band image acquired by
the prototype ( Center wavelength 9. 5 wm, bandwidth 44
nm)
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Fig. 14 The thermal infrared single band image acquired by
the prototype ( Center wavelength 10. 5 pwm, bandwidth 44
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Fig. 15 The thermal infrared single band image acquired by
the prototype ( Center wavelength 11. 5 pwm, bandwidth 44
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Fig. 17 The infrared hyperspectral data for the flight of
the prototype (a) The false color composite image of
flight region, (b) The thermal infrared hyperspectral data
cube after treatment
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( a) Surface temperature inversion(b). Inversion of emissiv-
ity false color composite images
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