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The Design of Spaceborne Calibration Intergrating Sphere System

Li Dongjing, Yu Ping, Qi Xinda
(1. Changchun Institute of Optics, Fine M echanics and P hysics, Chinese Academy
o Sciences, Changchun 130033, CHN;
2. Gradute University of Chinese Academy of Science f Sciences, Bejing 100039, CH N)

Abstract: On-board calibration system is an important technical component for effectively
monitoring the performance of radiometric response of remote sensors. With the development of
hyper spectral technique, more advanced on-board calibration system and more high performance
index are required, which include challenging problems such as system miniaturization,
lightweight and stability. A complet e technical solutions to above problems are proposed in this
paper, which included halogen lamp as the light source, a miniaturization integrating sphere used
as uniform body, color temperature correction technique applied for improving the spectral distri—
bution and astandard radiometer fixed interiorly for monitoring the stability of the system. In or—
der to improve the accuracy of on-board calibration, a kind of stabilized power supply for the
tungsten-halogen lamps are developed. T he operating principle and current stabilized circuit with
the soft start characteristic are introduced. Tested steady flow circuit source, the current's stabil-

ity can be up to 0.043% by changing thirddevel tube's plus to adjust the time of soft start, com—

* : 2010-09-12
(1981—), , s , ; (E-mail:
ldj880@ tom.com)
(1963—),
(1930—),



58 31

puting the value of the current, and measured the luminous intensity. A kind of high—perfor—
mance conv ersion circuit which converted a photocurrent to frequency are designed, the frequency
stability of system is 0.645%. T he integrating sphere has been successfully applied to a type of

satellite imaging pectrometer.
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Fig.3 Block diagram of current stabilized circuit
2
Fig-2 Sketch of light source component structure
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Fig.8 Spectral radiance of integrating sphere system
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Fig. 7 Schem atic diagram of the I/V switching circuit 52
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Tab. 1 Radiance after color temperature correction comparison with exoatmosphere sun illuminate lambertian
A nm 500 700 1700 2200
/(mW- em™ % pm™ 'sr™ ) 18.5 42.1 5.42 2.3
/(mW+ em™ % um ‘st ') 61.9 47.1 6. 47 2.61

0. 30 0. 89 0. 84 0.88
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Tab.2 The ralation between current, frequency and lighting time

tl's 10 20 60 120 600 880 1 080
I1A 0.759 4 1.081 1. 080 1.080 1.079 1. 079 1.079
J/Hz 3037 67 479 69172 72 828 74 948 74 941 74 948
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