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Abstract: The principle and optical design of digital sun sensors widely used in different fields are reviewed
and their applications and development are given. Firstly, it describes the working principle of sun sensors.
The digital sun sensors are constructed with the principle of pinhole camera, and it consisted of a optical sys-
tem, a photo detector and a information processing unit. Then, the paper gives the optical systems, which may
be implemented with a single aperture, or a single split, or multiple apertures, or multiple splits. Further-
more, it focuses on the development of the digital sun sensors based on conventional photo detectors and micro

detectors integrating the optical system, image sensor and the information processing unit, and also introduces
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centroiding algorithms for sun spots. Finally, the future challenge and development trends for space sun sen-

sors are discussed.
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Fig. 1  Structure of digital sun sensor
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Tab.1 Some products of current sun sensors
Name of ]
s3] FSSH] Fine Sun Sensor!™"’ Not available!’
sun sensor
. L . Beijing Institute of
Manufacture Galileo Avionica Jena Optronik Bradford . .
Control Engineering
Field of view 128° x 128° 128° x 128° 128° x 128° 64° x 64°
Accuracy <0.02°(20) <0.15°(30) <0.3°(30) <0.03°(30)
Resolution <0.005° Not available <0.03° Not available
Type Digital Analogue Analogue Digital
Detector CMOS APS Photodiodes Quadrant detector CMOS APS
Optical system Single aperture - - Single aperture
Pixel array 512 x 512 - - Not available
Size/mm 112 x 12 x 43 160 x 145 x 56 <108 x 108 x52.5 90 x75 x70
Mass/g <330 <650 375 <510
Power consumption/W <1 <0.2 <0.25 1
Operating temperature/ °C -25 ~ +60 -30 ~ +65 -50 ~ +85 Not available
Total ionizing dose/krad 100 Not available >100 Not available
International Space Station
Globalstar 2
Space mission (For solar observing Not available . Not available
Galileo

experiment, SOLAR)
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