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Two-dimensional scanning infrared imaging technology

on geosynchronous orbit

Wang Ganquan, Chen Guilin
(Key Laboratory of Infrared System Detection and Imaging Technology, Shanghai 200083, China)

Abstract: Compared with the two-dimensional imaging technique based on spin-stabilized satellite
platform of the first generation geosynchronousremote sensing satellite, the biggest advantage of the
imaging technique based on three-axis stabilized platform lies in its significant improvement of imaging
efficiency, shorter imaging period and simultaneous multi-payloads. In China, the second generation
geostationary three-axis-stabilized platform weather satellite, FY —4, is in development. FY —4 scanning
imagery radiometer adopts the imaging scheme of double-scan-mirror mechanism combined with three-
mirror-anastigmat (TMA), linear array detectors and radiant cooler, achieving an imaging band from
visible to very long wavelength IR. The radiometer development is faced with a combination of various
task requirements, including the radiometer’s harsh on-orbit temperature environment, pointing accuracy,
long movement life, etc. So during the developing process, comprehensive technologies of optics,
precision mechanics, long lifetime movement, motor control, space thermal control, information
processing, etc. were employed to realize high precision imaging under poor temperature environment.
The FY —4 satellite will be launched in 2016, which will then further enhance Chinese capacity of
unexpected disaster and short-time weather forecasting.
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Fig.1 Schematic of “FengYun—2" radiometer’s scanning of earth
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Fig.2 Optical path diagram of "FengYun—2" multi-channel radiometer

scanning radiometer
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Fig.3 “FengYun—-4" scanning radiometer ideal earth imaging track
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Tab.1 Major property indexes of "FY-4"

scanning imaging radiometer

Band No. Bandwidth/pm  Resolution/km NEDT or S/N

1 0.45-0.49 1 S/N=90(p=100%)
S/N=150
2 0.55~0.75 0.5-1 (p=100%)@0.5 km
3 0.75-0.90 1 S/N=200(p=100%)
4 1.36-1.39 2 S/N=150(p=100%)
5 1.58-1.64 2 S/N=200(p=100%)
6 2.1-2.35 2-4 S/N=200(p=100%)
7 3.5-4.0(High) 2 <0.7K(300 K)
3 3.5=4.0(Low)* 4 =<0.2 K(300 K)
9 5.8-6.7 4 <0.2 K(300 K)
10 6.9-7.3 4 =<0.25 K(300 K)
11 8.0-9.0%* 4 <0.2 K(300 K)
12 10.3-11.3% 4 =<0.2 K(300 K)
13 11.5-12.5% 4 <0.2 K(300 K)
14 13.2-13.8 4 =0.5K(300 K)
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Fig.4 Definition of geometric relationship among sun, satellite

and earth-angle 3
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