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Abstract: Recent development status of space optical renote sensors in both earth and space detection fields is

described. The specifications of several kinds of high resolution commercial satellites are given and the working

properties of space telescopes on orbits and launching are summarized. Then, the developing trends of the high

performance optical sensors with high resolution, wider fields of view and higher imaging quality are presen-

ted. According to the nodeling of the large optical imaging platforms and the incorporating of earth and space

optical sensors, it denonstrates the feasibility of intelligent optical imaging sensors based on the automatic tar-

get recognition and automatic parameter adjustment and gives working environments and technological demands

of the sensors. Finally, it proposes the key techniques of space optical remote sensors in future, such as large

aperture mirrors, active optical wavefront sensing and intelligent data processing on orbits.
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) ) 1 KH-12
Fig.1 KH-12 reconnaissance satellite model from U. S.
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3
2 Ikonos-2 : 1 1m
Ikonos-2 817 kg,
0.82 m, 11 km,
SPOT-5 : : + 50°,
: 5m, 4(°) /s, <3 d Ikonos-2
120 km, ,
10 15 m, 10 m : ,
3 : : 1d
: Pleiades-1 1 1m
rel , Ikonos
MOMS 1993 : ” :
MOMS-2 CCD :
: ; DORIS :
1 25 000 Pleiades-1 Ikonos-2
: : 0.7 m,
(ALOS) , 20 km; +40° :
CCD ( PRISM) , , <1 d;
, 1m 1
(3)
[7]
1999 9 24
1
Tab.1 Spedficaions of overseas high resolution commerdal satellites
QuickBird-2 WorldView-2 OrbView-3 Pleiads-1 Ikonos-2 GeoEye-1
2001 2009 2003 2009 1999 2008
/kg 380 295 171 300
/m :0.61 0.72 :0.46 01 0.7 :0.82 :0.27/0.41
:2.44 2.88 1.8 4 :2.8 :3.2 :1.08/1.64
/nm :450 520 +8 1450 520 1430 550 1450 520 1450 520
:520 600 (red, blue, :520 600 1490 610 :520 600 1520 600
1630 690 green, IR1, red2, 1625 695 1600 720 1630 690 1625 695
: edge, coastal, : : : :
760 900 yellow, IR2) 760 900 750 950 760 900 760 900
/km 16.5 16.4 8 20 11.3 9.35/15.2
/km 450 770 470 694 680 684/450
/ Ghit 128 2199 32 750 64 1200
/ bit 11 11 8/11 8 12 11 11
la 7 7.25 5 5 8 5 5 8
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2007 7 1
100 : ,
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4 : Envisat ; ( Meteor)
5 -L( Elektron-L)
1 250 000
[8,9] [15]
(4) NASA ( UARS)
[10] ,
: : 1997 ,NASA “
; " ( TRMM) :
20 70 :
( STSS) : 1988 7
1 350 km , 1 A,
2 5 :
. 3 000 km ,
2008 5 ,
: 3 A 8 11 90
20 80 , :
AAR-47 ;
1
10 , 2.2
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360° 70° : 1°, —
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Hubble 569 km , , ,
20 , 6.5 m, Hubble 5 ,
6.2 t Hubble
Hubble : : 600
: 5 000 nm, 3
( MIRI NIRCam
0.076 pm) ( 0.025 pm) , NIRSpec JWST
- ( JIWST) Hubble 18 , :
, 2014 :
) 2
1.5x10° m JWST
2
Tab.2 Spedficaions of space telescopes on orbits and launching
/km kg /m /nm
ACS
WFC3 (200 1 000)
Hubble 1990 589 11 000 2.4 (850 1700)
STIS 115 1 000
NICMOS :800 2500
005 FUV: 115 205
NUV: 170 320
SPIRE
2009 1 600 000 3.5
PACS
HIFI
:5 000 29 000
MIRI
JWST 2014 1 500 000 6 200 6.5
NIRSpec
NIRCam :600 5000
TPF-C 2016 1 500 000 6 400 6 :500 1100
TPF1 2019 1 500 000 3 4 16500 18 000
(2) 1958 8 17
2000 0 ,

50 ,
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0.1 0.15 m,

200 , 0.6 1m ,
1 ] y 3 5 y
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1994 Clementine ,
108 m, , Im | CCD
2003 9 Smart-1 1 m,
2007 7 15 “ ” 1p1,
( KaGuYa) "', 14 , ) CCD
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. ’ , CCD
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' [21,22] |
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X X
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( Hubble Space Telescope) ,

(115 2 500 nm) ,

3 Hubble
Tab.3 Primary parameters of Hubble space telescope

3,
ACS, STIS, FGS, NICMOS, WFC3 COS
ACS( Advanced Canera for Surveys)

WFPC2 2 3 ;
WFC( Wide Field Canera)
; HRC( High Resolution Camera) :

STIS /
( Space Telescope Imaging Spectrograph) ,
; FGS

( Fine Guidance Sensor)

: 3
589 km ,
% 97 min , 0. 000 3"; NICMOS
7 500 m/s
/ ( Near Infrared Camera and
1990 4 24
11000 kg Multi-object Spectrometer) ; COS
20 ( Cosmic Origins Spectrograph) ,
2.4m (FUV), ( NIR) ; WFC3
57.6m
:13.2m; 4.2 m ’
(UvIS), ( NIR) 4
4
Tab.4 Optical image remote sensors in Hubble space telescope
/
(STIS) ( NICMOS) ( cos FUV) (cos NUV)  (WFC3 WIS) (WFC3 NIR)
kg 318 370 / / /
/m 2.2x0.9x0.9 2.2x0.89 x0.89 / / /
/ pixel / / 32768x1 024 1024x1024 4096x409 1024x1024
MAMA-25 x 25 >L.5x51.5
(" ) 17.5 x17.5 / 160 x 160 123 x 137
CCD-50 x 50
17.5x17.5
/nm 115 1000 800 2500 115 205 170 320 200 1000 850 1700
6 Hubble : :
, CCD

Hubble
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Fig.2 Recognition of iron ore using IKONOS satellite ’
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Fig.3 Sketch of multi-resolution image system
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