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Opt-Mechanical System Design and Simulation of SBIRS GEO-1 ——
a Geostationary Camera
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Abstract Space based infrared system (SBIRS) is an important part of American’s space defense system, the first of
which is called SBIRS GEO-1, in geostationary orbit, launched in May 2011. GEO-1 provides infrared detective and
missile warning etc. With high resolution and real-time observing in worldwide. An improved short-axis Schmitt
optical structure is designed and simulated based on the study of SBIRS GEO-1 opt-mechanical. Its image quality
approaches diffraction limit, with average value of modulation transfer function (MTF) designed spectrum of 0. 847
at the Nyquist frequency (14.3 Ip/mm). Besides, the deployable outer sunshield servo system is demonstrated, the
inhibitory effect of sun stray-light and external thermal flux are analyzed in different time. The results can meet
system design requirements. The GEO-1 study provides a certain reference for the infrared imaging system
development of our space exploration.
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Table 1 Design parameters of GEO-1 optical system

Parameter Value
Working band /pm 3~5
Optical aperture /mm D=280

Focal length /mm f=560

Field of view /() 10X 3. 6 (scanning)

1 GEO-1 AHHLEE (4 A1 J5)
Fig. 1 Overall layout of the GEO-1 camera

A 2 GEO-1 MHL#4E5 1
Fig. 2 Optical structure of GEO-1 camera
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Table 2 Final structural parameters of GEO-1 optical system

Radius /mm Thickness /mm
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Fig. 3 Performance curves of GEO-1 optical system. (a) Diagram; (b) systematical distortion; (c) energy distribution;

(d) illumination of image plane
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Table 3 Overall parameters of GEO-1 satellite

Parameter Value
Launch weight /Kg 4833
Weight in orbit /Kg 2547
Orbital altitude /Km 35970
Working power /W 2361

2.123X1.920X6. 005 (contraction)

Size /m
14. 813 X6. 828X 6. 005 (expansion)

Bl 4 GEO-1 TLRASMESSSE YR, () AR IF 5 (b) 3 58 J IF
Fig. 4 Outer hood physical map of GEO-1 satellite. (a) Folded sunshield; (b) unfolded sunshield
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Fig. 5 Outer hood model diagram of GEO-1 satellite
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Fig. 6 Functional diagram of auxiliary board. (a) Board 3 is perpendicular to board 2; (b) board 3 is parallel to board 2
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Fig. 7 Body coordinate system of GEO-1 satellite
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