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Abstract: Ground-based optical observation is an important means of asteroid detection and property
research. In recent years, asteroid survey projects have developed toward larger apertures and larger
fields of view. While the detection capability has increased, the amount of data has also increased
greatly. To improve the speed of asteroid data reduction, a graphics-processing-unit-based real-time
processing method for asteroid optical observation images was proposed. Based on a previous target
extraction algorithm, we realized the parallelization of target extraction, researched the Source
Extractor algorithm, simplified and parallelized the Source Extractor code, and improved the Match
algorithm to improve both applicability and accuracy. The experimental results show that the
simplified, parallelized algorithm implemented in an experimental platform built based on the NVIDA

GeForce GTX 2080Ti graphics card offers an increase in speed by a factor of up to 17 (with the signal-
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to-noise threshold set to 3) compared with that of a serial algorithm running on only a central

processing unit. With the further development of high-performance graphics cards, there is room for

improvement in speedup ratio, and this method is also suitable for the processing of other optical

survey observations.

Key words: asteroid optical observation; target extraction; GPU; code parallelization
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Fig. 1 Pipeline of asteroid data reduction
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Fig. 2 Diagrammatic drawing of image segmentation
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Fig. 3 Flow chart of parallel background extraction
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Fig. 6 Flow chart of detecting candidate asteroid
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