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LBRSERE , gy M 25 0K 6 i R AR
TAERHIAH SRS B

2.1 MEBRERBGLTENBER

SRCED I = S S L NN P& R N
AR CTEASC A A AR, A PP ke, 21 H RGO Ik, 4Tt
FRMATIE 50 52 mABOL A A fE H ([2013 -
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P A K 56 E GER A RS A A F LT
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2.1.1 BEXF|TEH HyMap FnZ¥E 4 Probe

HyMap & K F| . Integrated Spectronics 2\ Al
N EBHIAY , 76 0.45—2.5 pm JEIEEF AT 126 4
B, RIRHAE 3—5 wm A1 8—10 um WAL K X %
BTSRRI B, A 128 AN B, B
Heil 2 A kS FE AT 0.5 nm, 5 % 21 A % B (2.0—
2.5 wm) A9 fE M FLAR T 500 ¢ 1,4 (9 Ik B AF I H
EEEFIE 1000 ¢ 1, ZRGHA TEREEE R AR K =
RS E -6, D/ T U AR W AR, i A5 4% i B 2 ]
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AT UG- 40 ah ik Bk 3 2.2 nm, 937 K, B4 1
P AT 3k 1480 METT. BUR Y B AL
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FRo ZFRGHA 200 24N B, fE 550 AT WO i
ZU40 Uk LT AR LT Ak BB 6 1S B
A TR T R T AR KRME . B ¥
MRS LR TS — GRS LR Sk 5 N —
A ST W sh ek g AR 5 2 sl s TR A 19 A Rk
TAERE

2 EE A TRW 2> 5 WF 4 9 25 00 1% s AUt
5 R Trwis-3, B2 1% A 7l e 1 — B GO B AL
Trwis-3 MY BGEFIR 96, N 0.4—2.5 pm, H A5 384
AL TE , H AT WG 204N (VNIR ) 92 R
5 nm, G LANSWIRME HA 6.25 nm, 5 L AR
EULA —), HEASEANT R 1 s

£ 1 Trwis-3 BHRASH

Table 1 Technical parameters of Trwis-3

240 TERE
it/ kg <39
HLUR (28V i) /W <800
A%/ mrad 0.9
MG/ (°) 13.1(256 BEmE %)
TG E AL 384
P T FEl/nm 400—2500
S B 5 BE/nm 5(VNIR) ,6.25(SWIR)

<24% (FASBIEIE ) , <3% (FEPI-HEIE) ,

R I B g 2% (3 MEEET )
R 22/nm <1.0(VNIR)<l1.3
i YA ] B /NIRRT LY 20%
i3 %/ Ha 15,30 1§ 60
fii #/m <5 (CHAFFEI A SR
6] /urad <100 (FR 8l HRHIRAT)
2t X G G ) A <5%
JERE bR E K/ nm <1.0
GF -G FA R E <2%
H4k/bit 12
Bl A kiE AL/ GB 16

2.2 MRBHRERBGNTIENRHR

1997 4, L E &S 175 —PE otk E &k L2
(LEWIS), ist i i J2 35 2 7 H: 1 T i) s D65 iR 4
HSI &S5 % Be IE & TAE, (H 3k HUZ AT R &b
BAGA I o S B 4R 1R EO-1 PR RS



BB Wik BB AU R fif Bl 13

W Tj(Pearlman 45 ,2004), #8304 3 ~t2radiang, 435
S5 T il M 22 569 AR AL ALLL w5 Ot g AR AL
Hyperion DA M KA K 1E 4 LAC, H: 7 Hyperion 1
LAC Ym0 i A (1 L, 1999 5 James ,2004)

Hyperion S8 — 10T KB EOEIEAL AR, 28
(643 E %0 30 m, 7F 0.4—2.5 wm 3 FHE A 220 4
W B, Forp e m] DL -3r 414N 400—1000 nm)7E Bl 4
60 A~ BE, 18 56 9% £ 41 (900—2500 nm) {1l N A
160 NPEE, H FEHARSE R 2 PR

%2 Hyperion B RS

Table 2 Technical Parameters of Hyperion

705 km & B HLI 4r BEE/ m 30
XI] 55/ km 7.5
S/ wm 0.4—2.5
WG ALAR/ em EZ12.5
R A/ a 1( H#r 2a)
Bt 4 475/ urad 42.5
JHIAEL 220
HAEHF 56/ nm 10
I 75/ nm <1.5(VNR),<2.5(SWIR)
Sk I B 23 R I % <20(TBR)
FERHGRE % fhF<6
B fb/ bit 12
R/ kg 49
SEH T /W 78

LAC J& B A 256 Nk BEiy RS IEAL, B 78
890—1600 nm YGiEE HA 256 B, H F 2k
J&%f Landsat 7 B ETM+#1 EO-1 19 ALI 3% B %5 3

HEATKIERE , IRl 1380 nm itk Bt B 315 4
=EE.

2000 4F 7 H, & & 411 Might- 1T T2 I #53%
F14) R L b 2 8t v O i AR AR T 95 B B A5OG E )
() DB . Might- T AL 28 SR 6T Y 2 H AR
SRR 3 PR

%3 Mighty-1I (FTHSI) E#F5E K&

HENHWEESH
Table 3 Parameters of Mighty-1I ( FTHSI)
AR TR SHL
3 B/ nm 475—1050
Feii 4 PEE/nm 84.4/0.1
A IS B 146
M FOV/(°) 3
BT A/ (°) 0.0058 1, 0. 0029
500 km #L3H &b 1 55/km 7.5—30
i i/ kem 10—15.3
HiTH 43 %/ km 30
TENIRERE/(°) 0.15
BUAg I = #H
HiT R kg 20.45
IR (/R E) /W 55/47
B em’ 17.043
FRAST RS B (RMS) /% 10—15
Ftn/a >2

2001 4F 10 J , Bl =5 18] Jag (ESA) B &5 T 2k
Fos i IR /N TR 1) 5 R 43 B R R T A
(CHRIS)H:-Wh & 4t , ‘& Al PROBA Y+ RS HULF
SEA—E, NEE 4 PR

%4 CHRIS/PROBA HI/LA (S
Table 4 Main parameters of CHRIS/PROBA

R B 1 i 2 B 3 i 4 B 5
B 62 18 18 18 34
I BE 7 FEl/nm 406—992 406—1003 438—1035 486—788 438—1003
% B 55/ nm 6—20 6—33 6—33 6—11 6—33
BT S 25 4%/ m 34 17 17 17 17

KA 2002 4F & 4 T —BiFR A ARIES-1 1Y
IR TR, XM T 2N EEMR AN —
SRR = & (0 7= 9% R R A 7 R A A 9T, O F
— IR BE N, % R GRS D LT A X A
(3R, b 5 45, TAEGIE L [ ok
400—2500 nm, %5 8] 53 FEFEAF) 30 m, VNIR B AL
}7 60, SWIR P BACH 160,

3 mETE MR B A R Bh 2

UL LA, 3545 161 0 78 R T i 235 [] 458 U
58, Horb i G BB AR A 5 AR 4 2 04 1 s a5, T
YA R 0 J2 2 FH 400 3ol 0 s 1 ) ol Ay 2 P
i 5 (Karmer, 2002 ; Zhou, 2002), 7 5 0% i B A% A
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AR T A BT A O 4 25 AT S R AR
HAS IR Gk ) IR o5 =2 ED B 45 (%%, 2005 5
I 8 T L R JR NS 2 2, 2000), [ PR BE I
FCHLIT BT 1AL 2 2= s R

3.1 EH

3¢ [® = Z WF 78 P 2F £ NRC (National Research
Council)2007 4E & 4 T HuBR Bl 24 +4E & LRI, 2
WHEARR 10 4555 3 MBS 15 AR, X3 4
BB A3 SIFR A Tier 1, Tier 2 F1 Tier 3. = Giker4h
441X HyspIRI(Hyper-spectral Infrared Imager)Fllh
BRI B0 W 5 A2 05 Yy 35 GEO-CAPE (The
Geostationary Coastal and Air Pollution Events) & Tier
2 BB A I TR, X TR b A
N=1P i P

HyspIRI i1%]F 2013—2016 4% 4t , &5 A
FNATERAM T A thE 51 22 ) 22 A LA K Bt
B 5 7K A VB 5 ORI v 2% Aol 2R A A B A
HysipIRI # #k 19 AT UL g I 21 AF 5 0 385 i 4R AR
VSWIR TfE F 0.38—2.5 wm, Hb Ifif 1 5C 53 Hf
60 m, @58 145 km, HEMASHLE 5 PR,

GEO-CAPE L2 1 = BT 55 /2 & I e
LA SCRR A R A SRR, B TS G4 1
I8, TR R AR S RGN L KA BN S
AWEL B 2id . BA B TR e A

NZEIE SR H AT Z 0 E A b Bk A ) Rl
ZH RS A 1) i e AR AS AR B PRk A ) R
25 H . GEO-CAPE iHHI#5 %k 3 A~ A%k fr, 73 %
J& Multi Discipline Imager (MDI), UV/Vis Y6l
CO M &% ,3 NS EILE 6 iR

X5 VSWIR HARS#
Table 5 Technical parameters of VSWIR

it S8
Jtig
JEHEl/nm 380—2500

43P/ nm <10( ¥ RfEp B )
il Ji <1.2 X F#E(FWHM)

bR EAGE/nm <0.5
LEEh)

5 R 0to 1.5 X L K4R ST HEUE , 14 bits

TERRKGE Yo >95 A xRS ERR, >98 TEBUR ST, 99. 5 FasE

TE RS HE HOGIE R SRS 22 Sk i e

LM/ % >99

TR % REE<2,0.5 fili i
[LEiBIs <1 :200, 0. 1% fli &
%5 ]
JE L/ km >150(12°,700 km)
L sC EEAR >2500
A PE%/km <60
i) 7 <1.2 X %4t (FWHM)
BRI >95% 5 (i 5 N I KAB -5 /ME <0. 5 nm)

L TFOV A5t 959 K53 (BRI 25 50 T<5% )

% 6 GEO-CAPE FHHTHRASH
Table 6 Technical parameters of GEO-CAPE

R MDI UV/ Vis JGEY CO FRUI 28
B 1:300—556
. . 2299—2364
Y13 B/ nm P EE 2.:340—1139 300—480
3877—4728
P EE3.1240 & 1640
B 1:0.75 nm
pint i 2 W 2:0.8 nm 0.8 nm 0.1 em™
W B 3:40 nm
NN B 1:0.25 nm
23 AR 4 pixels NA
WeE:2:0.8 nm
23 (A3 (250 km)* Al ¥ (5000 km)? A (5000 km)? A] 4
23 (8] 43 9E %/ km 0.250x250 f Ak 1.25%5 5/ 5 FOR 0>
H i [A]/ min 30 60 60
PR 170 ¢ i) ( i)
o 700 : 1 (320 nm 2500/9500(2.3 pum
M L BB 2:750 : 1
1500 : 1 (430 nm 4b) 700 (4.67 pm 4b)
WEE3:375:1 & 180 : 1
FedE# 2%/ (Mb/s) 63 17 40
Tt/ kg 958 181 147
R/ W 532 208 190
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Table 7 Main parameters of EnMAP

S8 P:fE
J i 5l nm 420—2450

VNIR(420—1030 nm) :0. 005
SWIR [ (950—1390 nm) :0.003

I 7 S0 S R 2%
SWIR I (1480—1760 nm) ;0. 003
SWIR I (1950—2450 nm) ;0. 001
o VNIR:5/10
HeiRAEE/ nm
SWIR:10
YeitAs 2 1 ( VIS-NIR-SWIR ) /nm 0.2
R R T % <2.5
i T SRAE R B /m TS 1 I ARRAE 30%30
I 5%/ km 30
IS /AR TG <0.2
Tk Bela] B e (VNIR-SWIR) /55T <0.2
I TE R 5F 24 1 5 [i1] 11:00
M5y B
VNIREEI 25 F1
AR T
SCM
-
-
=
¢ R
VNIRJEHHY

JTlf

IR4ias

SWIR{R &%
Bl v s

2 EnMAP PHB&E5H4 7R 3
Fig2 Internal structure of EnMAP
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Hyper-spectral Imager channel) & H: 1 () — /™5 % 2%,
fif o fRGTE R EE AR SE AN 8 Fis

*8 VIHINTESH
Table 8 The main parameters of VIHI

2% 6] K AE/ mrad 0.25
i A/ nm 6.25
435 FEl/nm 400—2000
ECIE RIS 256
W3/ mrad 64

3.4 Hit
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Table 13 The main technical parameters of

Tiangong-1 hyperspectral imager
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A brief introduction to the development of hyperspectral imager

YAN Changxiang
Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033

Abstract: Hyperspectral sensing can provide richer information in earth observation, because of the technical characteristic of the
combining image and spectrum. It has been applied to all aspects of the earth sciences, as a more advanced detection technology.
Firstly, the author describes the imaging characteristics of hyperspectral imager, and then introduces engineering applications both
in the aviation and aerospace. Finally, the author summarizes the latest development of hyperspectral imager according to the
papers and research reports which published in major academic journals in domestic and foreign in recent years.

Key words: aerial hyper-spectral imager, aerospace hyperspectral imager, development trends, spectral resolution
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The hyper spectral image acquired by "Tiangong-1" satellite
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"Tiangong-1" hyper spectral imager is a new generation of aerospace remote sensing equipment, which is independently developed by
China and has the highest comprehensive index of spatial and spectral resolution. The cover shows the data captured by "Tiangong-1"
satellite in the western region of Ejinaqi, Inner Mongolia, northern China. The top image is high spectral shortwave infrared spectral image
and the bottom image is the spatial distribution map of mineral composition. These date are also expected to play a significant role in
mineral distribution investigation, detailed investigation of forest resources, hydrology ecological monitoring, environmental monitoring
coastal islands, land use, urban environmental monitoring and other fields.
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