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Technical innovation of optical remote sensing payloads onboard
GF-5 satellite

Fan Bin, Chen Xu, Li Bicen, Zhao Yanhua
(Beijing Institute of Space Mechanics and Electricity, Beijing 100094, China)

Abstract: The performances and advancements of the two optical payloads, produced by Beijing Institute
of Space Mechanics and Electricity, onboard GF—5 satellite were introduced in the paper. The atmosphere
environment high —resolution infrared Fourier transform spectrometer had high —resolution, high sun
tracking accuracy and high spectral calibration accuracy. Visual and infrared multispectral sensor had high
spectral resolution, wide spectral range and high radiometric calibration accuracy. Compared with other
similar optical payloads, they were advanced both here and abroad which greatly improved the ability of
high—precision observation of China. Key parameters, system composition, key technology, advancements
and test results were introdued. At the end of this paper, development direction and enlightenment of
follow—up spectrometer were pointed out.
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Fig.1 Atmosphere environment hyperspectral infrared sounder
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Tab.1 Comparison of foreign loads index

GF-5 atmosphere environment

. . . . ACE MIPAS™ TES™ IASI®
Foreign loads high—resolution infrared Fourier .
(Canada) (Germany) (America) (Europe)
transform spectrometer
Observation mode Sun Sun Border Nadir, border Nadir
Spectrum range/pwm 2.4-13.3 2.4-13.3 4.15-14.6 3.2-15.4 3.62-15.5
Spectrum resolution/cm™ 0.03 0.03 0.035 Nadir: 0.02 Border: 0.08 0.5
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Fig.2 Interferometer optical design
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Fig.3 Stability of arm scanning speed
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Fig.4 Test result of spectrum resolution at 2 545 cm™
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Fig.5 Test result of spectrum resolution at 1288 cm™
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Fig.6 Homochromy laser spectrum calibration Wavenumber/cm™
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Fig.7 Experiment of high precision gas cell spectrum calibration
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absorption lines and HITRAN
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Fig.9 Comparison of corrected MCT channel NH;
absorption lines and HITRAN
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Fig.10 Visual and infrared multispectral sensor
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Tab.2 Technology parameters of related loads

GF-5 Visual and infrared

Loads .
multispectral sensor

ZY-1 04
Infrared camera

Landsat—8 OLI"!(America) Landsat—7 ETM+[°(American)

Spectrum range/pum 0.45-12.5 pwm 12 ranges

Visual multispectral
and short infrare 20 m, medium
and long infrare 40 m

Resolution

Visual near infrare, short infrare:
5%, long infrare: 1IK@300 K

Absolute calibration

Less than 5%

accuracy

0.433-12.5 pm 11 ranges

0.45-12.5 pum 8 ranges 0.50-12.5 pm 4 ranges

Visible 15 m, Visual short Visible 13 mx15 m, Visual short
infrare and short infrare 30 m, infrare and short infrare 30 m,
long infrare 40 m

Visual and short infrare

K 40 m, long infrare 80 m
long infrare 60 m

Less than 5% Less than 5%
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Fig.11 Optical design
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Tab.3 Parameters of visual and infrared

multispectral sensor

Test
Parameters
parameters
B1:440-510nm; B2:510-580nm; B3:620—-680nm;
B4:760-870nm; B5:1.54-1.7um; B6:2.06-2.35um;
Spectrum
B7:3.45-3.90 um; B8:4.76-4.96 pm;
range

B9:8.05-8.45 pm; B10:8.57-8.93 pm;
B11:10.5-11.3 wm; B12:11.4-12.5 um

Space B1-B4: <20 m; B5-B6:<2 0 m;
B7-B12:<20m

B1-B4:>60 km; B5-B12:>60 km

resolution

Width
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Fig.12 Experiment of visible light calibration
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Fig.13 Experiment of infrared vacuum calibration
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Tab.4 Calibration accuracy of visual and

infrared multispectral sensor

Test parameter Parameters

B1-B4 absolute calibration accuracy : 4.81%
B5-B6 absolute calibration accuracy : 4.93 %
B1-B6 absolute calibration accuracy : 1.56%
B7-B12 absolute calibration accuracy ; 0.80 K

Calibration
accuracy
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Fig.14 Loads planned to develop
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