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Study on optical system of high resolution space camera
HAN Chang-yuan

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese
Academy of Sciences ,Changchun 130033, China)

Abstract: The dimension and configuration of space camera is mainly determined by the optical system
of the camera. for certain optical design specifications, it is necessary for realizing miniaturization,
lightening and high reliability of camera to study several optical system constructions. This paper de-
scribes the high resolution visible space camera in sun synchronous orbit using TDI CCD push-bloom
imaging method. In assuming the orbit height of 500 km, the ground pixel resolution of 0.5 m, six
kinds of optical system configurations are analysed using the CODE V optical design software, the dif-
ferent F numbers and Fields of View(FOVs) are obtained, and useful optical design data are presen-
ted. The conclusions reported here suggest that the FOV should be determined by different widths of
the ground covered. then the optical system configurations are chosen by need of FOV and small di-
mension.

Key words: space camera; high resolution visible camera; optical system design; optical transfer func-

tion
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Fig.1 Cassegrain optical system
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Fig. 2 MTF curves

Tab. 1 Optical system data
42 R(mm) JE R (mm) Rk K A B C D

Wy 1h] 1X10" 1X10%

1 110 1579.0
stop —3779.471 7 —1 426.839 3 J2 5 T —1.035 246

3 —1117.136 8 1426.839 2 %o} —2.253 412

4 1Xx10* 767.605 4

5 —334.825 3 31.58 K9_CHINA

6 —337.737 8 232.076 8

7 366. 988 4 31.58 K9_CHINA

8 752.582 3 111.972 1

9 —554.696 4 31.58 K9_CHINA

10 376.348 3 36.0

11 —172.810 5 31.58 K9_CHINA

12 —187.997 1 39.1835
B im 1X10% 0
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Tab. 2 Optical system data

242 R(mm) JE ¥ (mm) R K A B C D
YT 1X10% 1X10%
1 1X10% 1.307.073 8
stop —3285.498 6 —1307.073 7 T —0.969 841
3 —859.307 2 1307.073 7 XY —2.151 366
4 1X10' 120. 000 0
5 1X10% 77.142 8
6 1X10% 971.415 4
7 —1157.504 2 —800 K Hfm —0.525 255
8 1X10" 703.460 2 LU H
B 1X10% 0

4 FH=RHGgRHBEHERAIALE D
(TMC-B 2 %)

ARG ST TMC-A RGEHAPL, HE
A 2R FH O ol ) il 2 0L 37 TR DT B R B o R
(5 ML o DRI AR TR T ) X RO 2 R

A ARG BRI 5 R H /N Zoe 45 . HOG e
S R T L TS S R AR I o — 1%
S R S P A R A U S, U BE Y R BR T
FBCB I A B R R B . /] 5 Rk
4 ,D=1m, f=12 m, /12, FOV=1.5", [
6 275 & 3 pR K 2% . MTF (42 1p/mm) =0. 5,
T 3HHOEHRESHL
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Tab. 3 Optical system data
42 R(mm) BEE (mm) #1 L K A B C D
Yy 1x10" 1X10%
1 1Xx10' 992.707 9
stop —2519.341 6 —992.707 9 J2 55t T —0.967 578
3 —1003.584 6 558. 000 0 J2 5 T —6.887 716
4 1X10" 0
5 1X10" —1016.795 6 & il
6 1 689.669 2 1019.795 6 S 5} i —0.527 952
7 1X10"% 399.9
8 110" 400
9 1X10" —350 J2 5t TE
10 1x10' 1550 4T
11 1Xx10' —894.474 1 J 5 T
B 0.041 2
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Fig. 7 TMC-C optical system Fig.8 MTF curves
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Tab. 4 Optical system data
4% R(mm) JEE (mm) R K A B C D
Y 1X10% 1X10%
1 1X10' 1 200
stop —2 746.759 0 —1119.285 6 J2 55t T —0.981 128
3 —615.018 6 1119.285 6 J2 S5 T —1.847 493
4 1Xx10" 509.274 9
5 1X10% —486. 889 2 Iz 5 TE
6 786.856 4 990. 567 8 & pgiiil —0.527 952
B 1X10' —0.009 6
6 —RmEEHH=ZRHFERAL
(Cook TMA & %) —T
]
HIAR I 4 B 2067 R G0 W) 4l R 48, 454 I

faT B RTINS RE ORI ELAR A b0 i
2 AR T BRALLAT S B FR AL 328 eR B, BT AR T T
B = RO R 4 TMA & 4 (Three Mirror
Anastigmat) ,

9 KR N¥EL%.D=0.9 m, f=12 m,
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AD,=—700 mm, A GHT AT T5 1 Cy BT 1))

]
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Fig. 9 Cook TMA optical system
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Tab.5 Optical system data

Bl 10 f 3 R i 25
Fig. 10 MTF curves

4% R(mm) JEJE (mm)

LZEE]

Y 110" 1X10"
1 110" 3 096.352 2
stop 110" 0
3 —7 203.651 4 —3102.2389
4 —1818.925 0 1117.681 5
5 1X10" 2 024.353 4
6 —2 441. 200 3 —3 053.255 2

14 1 1X10% 0

S 4 T —0.920 801
5 —4.717 054

5 —0.293 373

T —RARBEBH=ZRFE ZRAE
(Wetherell TMA & %)

BT 2 T OAR B = ON B R G T
fLAR e 7 T 5 I oo E RGEARA XA BT AL
AARRMOR K. o TRt — 29 KRG M . L1
e BRI AE U » (527 3 G BB AR X AE LT
BT — OB B = RO B RS . XA RG]
PABC AR K B9 5 o AR iy FL A B RCAE Uk
Bi b AL A ORI A = B R W L5 ) (e O
fi) ) RS AR AR AR R s 32— USR8 il = S S
R EE . T3 AN ZROLEE ) A I TR
ARG, ARG MK R T by I RS

480.00 mm

D=09m /12 m FOV=35" 10-May-04

11
Fig. 11

Wetherell TMA 2 R4 K
Wetherell TMA optical system
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Fig. 12 MTF curves
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Tab. 6 Optical system data
242 R(mm) JE R (mm) K A B C D
Wy 1 1Xx10" 1Xx10"
1 1X10' 3599.998 5
2 —11 942.493 9 —3599.998 5 —1.406 845 —2.680 889 x10 *
stop —5604.678 7 3 636.362 1 —3.655 568
4 —10 541. 054 4 —3640.919 4 —5.470 109 4.118 592X10" %
L] 1X10% 0
s AT DA AH ALY M TS T o B T B 8 Ot
8 & ® RUsH /N TDICCD 5k vl 42 w5 Hb 16 4% 76 53 9% 1)

TR T 6 FhOL S R G A5 0 BE T
0.5 mJp B J7 2K B A A 1 25 M 2 X A [ i
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