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Fig. 1 Principle diagram of dual-line array stereoscopic

mapping camera
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Fig. 2 Diagram of the single optical system
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Fig. 3 The mechanical structure of two cameras for

stereoscopic mapping
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Fig. 4 The optical and mechanical structure layouts of the

integrated dual-line array stereoscopic mapping camera
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Table 1 The comparisons of the two layouts on weight and size
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Fig. 6 The MTF curves of the optical system
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Table 2 The MTF values at 50 Ip/mm of each
field of view (FOV)

The integrated layout  Two cameras’ layout

Weight/kg 196.5 293.8
Length/mm 1 267.42 1100
Width/mm 420 934.09
Height/mm 908. 66 1 039. 64
Mirrors SiC
Material Bipods Invar
selection Others High-silicon

aluminum alloy

FOV Sag MTF Tan MTF
Diffraction limit 0.583 0.577
0.0°,7.0° 0. 565 0. 554
1.4°,7.0° 0. 564 0. 558
2.0°,7.0° 0. 564 0.551
0.0°,7.5° 0.571 0.561
1.4°,7.5° 0.572 0. 555
2.0°,7.5° 0.570 0. 546
Average of each direction 0.568 0.554
Average of all directions 0.561
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Fig. 5 Points selection of view field for judging the

image quality
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Fig. 7 The grid distortion of the optical system
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Fig. 8 The field map of the optical system(calibrated

image distortion vs. field angle in object space)
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Table 3 The Strehl Ratio (S. D. ) of the optical system

Field of view/(*) 0.0°,7.0° 1.4°,7.0° 2.0°,7.0°
S. D. 0. 946 0. 955 0.962

Field of view(") 0.0°,7.5° 1.4°,7.5° 2.0°,7.5°
S. D. 0.971 0.973 0.974
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10.00
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Fig. 9 The spot diagrams of the optical system
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Optical System Design of an Integrated Dual-line Array Stereoscopic
Mapping Camera

YAO Gang',FU Dan-ying’ . HUANG Ying'
(1 Beijing Institute of Space Mechanics & Electricity ,Beijing 100076 ,China)
(2 DongFangHong Satellite Co. Ltd. , Beijing 100094 ,China)

Abstract: To conform the design requirements of optical system for dual-line array stereoscopic mapping
camera, an off-axis three-mirror reflective system was designed and its image quality was analyzed. The
MTF of the optical system is near 0. 6 (at 50 Ip/mm), relative distortion is less than 3 X 10 ', and the
calibrated absolute distortion is less than 20 ym. The optical design was optimized to meet the nominal
optical performance. At the same time, in order to meet the dimensional requirements, mechanics
constraints and low mass required for space application, a new layout of optical systems was adopted,
which has the unique merits of miniaturization and lightening. The optical systems could be assembled in
the same mechanical structure,of which the primary mirrors were assembled and aligned on the same deck
with the required intersection angle,so it has advantages of highly structure stabilization and environment
adaptability.

Key words: Dual-line array stereoscopic mapping camera; Optical design; Off axis TMA; Distortion
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