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Optical and mechanical designs of earth simulator for SIES
ZHANG Zhen, TONG Guang-hui, LU Yin-huan
(Shanghai Institute of Technical Physics,Chinese Academy of Sciences ,Shanghai 200083 , China )

Abstract ; In consideration of the characteristics of a Static Infrared Earth Sensor( SIES) and the requirements
of a earth simulator used in SIES for the large view fields and high imaging quality, the optical and mechanical
systems of the earth simulator is designed based on a reasonable cost. After analyzing the working principle
and the system structure of the SIES, this paper chooses rationally the optical parameters and mechanical
structures, then makes an image evaluation for the optical matching of the SIES with the earth simulator. Fi-
nally, the mechanical errors in the system is analyzed also. Experimental results indicate the RMS diameter of
the optical system is less than 27 pm, which is smaller than sensor pixel sizes and the structure error is
0.03°, which is higher than that of the sensor precision of the SIES. These data reported here show that the
earth simulator is adequate for testing SIESs.

Key words: earth simulator;Static Infrared Earth Sensor( SIES) ;optical system ;mechanical system

SRS TR T L 2 MR 5 25 A
1 3 SRS A TR 1 — R4 (R ) ML,
It R B A A R R TR IS, 4T

COAMIT R TR SRR R AN IO ST A5 P O (L (B 25 (30

W= B 87 :2009-04-11 ;11T H 88 :2009-05-13



434

SRIR , 55 - ZLAMEP W S SO HER B AL LR e it 201

FEl N B UCR FHAR R0 2L A F- T R I 25 R Y 2151
H A, A FEAR SR P, EARAT R A M ER A
MR A 25 A3t - 18 5 Rl R 5
AT LIRS B R AR B o B AR/ N LR BRI
PR T , £ 4B T 25 A AT ) e B4 7
FHAIS

2 HERAEM B R

N T AEHBTAT X TSNP T 2 P A T
IR A PR AT 1T 5 22 AH T 0 Py el BRoASe
s (LUR RIpR A g ) o MU AR A9 B0t H Ar e
TE—E R E b -~ ASCA 0 H B (3t ek | 23 1]
TR AR JLAR 25 (] 4 AR 6T B A fE e 55 4 2
R BEATIN, B BB ARG Dt RS RHUR
RO 3 A WRGH TR B 525
SRR 20T AR AT A TR BIE SR L R
(3, Otor R G AR G EAT AR A A
S AT G RIIE U A AR R G (LA
TEZS[A] IS AT, ER b A T A ) R S
PISFATEE A0 R 50) , LR G2
T UL 22 K TR B R, e s
HERE & (I3 AR A0 f AR B ) KT & o
FEDMIRT K5 5 B T80 3 03 H Y e 25 A
U m] B A A e B . LR R GT ]
L F7R.

K1 RS
Fig.1 Whole system layout
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Fig.2 Layout of earth simulator optical system
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