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Abstract; As the imaging quality of a three line array mapping camera can be reduced by stray light from dif-
ferent optical systems, the effect of the stray light is analyzed according to the result of optical design and a
suppression method is put forward to reduce stray light based on the analysis and calculation of the stray light
energy, the stray light irradiance on an image plane and the stray light coefficients at the entrance of camera.
The stray light models of a three line array mapping camera are built and analyzed by using the software Light-
Tools, and the obtained stray light coefficient of each system is less than 5% . Finally, a pratical experiment to
test the stray light coefficient is performed by the surface source method and the tested result proves the cor-
rectness of the stray light analyzing and the feasibility of the stray light suppression methods.
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Tab.1 Parameters of optical system

2B RGESH IEAARHL 5 AR L

£/ mm 649. 88 717.19

AAXT 142 1/5 1/5
W7 2w/ (°) 6.9 6.2

CCD 1 7E R/ pm 7 7
B/ pm 0.5~0.7 0.5~0.7
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Fig. 1 Configuration diagram of optical system for
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straight-sight camera
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Fig.2  Configuration diagram of optical system for for-

ward-sight and backward-sight cameras
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Tab.2 MTFs of optical system

) MTF
Wiz , USR
TERLARHL AR AL
0 0.630 0.612
0.5 0.627 0.612
0.7 0.621 0.610
1 0.618 0. 609
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Fig.3 Spot diagram of straight-sight camera
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Tab.2 Analysis results of sun albedo energies at the entrances of cameras
X PR S 1] LIRS, 7 AREBY RGN
HABL WEFS . , , , e
BRME/ (W -m™) (W-+m™) (W-+m™) B /W
EM 17 371 160 83.2 1.156
R 17 351 151 78.6 1.316
Ja 17 233 100 52.0 0.871
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Tab.5 Stray light energies at the entrances of cameras
- AR S R B TE G2 HFRGEAMN HF RGN T4 FOCAEA T 4R
READLWRETRE B/ (W - m™?) WFOCRER/W  BRAGNOLRER/W BT A %
IER 1.1 0.015 1.156 1.3
i 0.1 0. 002 1.316 0.2
JE A 4.9 0.082 0.871 9.4
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Tab.6 Energies and percentages of the stray light after treatment at the entrances of cameras
. M FERGEAN e ERGEA L Ab FOCTEA T 4L
o ZLRE R/ W AR NOLRER/W I ik Le il %
IER 0.015 1.141 1.3
[iIES 0.002 1.314 0.2
et 0.046 0.835 5.5
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Tab.7 Stray light irradiances at the image planes of cameras

AHHL ZOCIEA TR/ (W - m™2 - o) ML BiR Z9ORER AR RE/ (W - m™?)
EA 0.344 1/5 0.746 0.008
GUE) 0.038 1/5 0.766 0.001
JE 0.875 1/5 0.781 0.021
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Fig.6 Stray light influence simulation diagram of opti-

cal system for straight-sight camera
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Tab.8 Stray light elimination results of each camera
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Fig.7  Simulated diagram of stray light suppression of

optical system for straight-sight camera
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Fig.8 Simulated diagram of stray light suppression of
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sight cameras
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Stray light energy distribution at image surface of

optical system for straight-sight camera
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Fig. 10  Stray light energy distribution at image surface

of optical system for forward-sight and back-

ward-sight cameras
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Fig. 11 Testing equipment for stray light coefficient
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Tab.9 Tested results of stray light

coefficients of cameras
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