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Abstract A beacon image tracking algorithm during daytime is proposed. The camera view field noise reflected by

sunlight and detector noise in the spatial and frequency domains are analyzed. Two frequency domain filters are used

to detect candidate regions. The results show that the algorithm has high precision, high speed, and high reliability,

and can be applied to the daytime satellite-to-ground beacon tracking.
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Fig. 1 Frequency features of daytime beacon.
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(a) Simulation image of high intensity beacon; (b) frequency-domain

(c¢) simulation image of low intensity beacon;

(d) frequency-domain response corresponding to Fig. 1(c) versus central distance
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Fig. 2 Comparison of filtering response between with and without beacon light. (a) Without beacon; (b) with beacon
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Table 1 Difference between our algorithm and algorithm on OPALS

Item Proposed algorithm Algorithm on OPALS
) o Satellite-to-ground beacon Satellite-to-ground beacon
Working condition . . . . . .
tracking during daytime tracking during daytime
Domain Spatial and frequency Spatial
Beacon band Visible light Near-infrared
When beacon intensity is less than background noise Satisfied Dissatisfied
When defective pixel is suddenly appeared Satisfied Dissatisfied
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