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Fast Extraction Method for Connected Domain of Infrared Remote Sensing Image

Based on High Level Synthesis
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Abstract: Connected domain extraction is an important part of infrared remote sensing image target detection
algorithm. It is included in the rough detection algorithm, which can screen out most false alarms, improve the rough
detection effect, reduce the calculation amount of the detection algorithm, and decrease the power consumption of the
system. Some of the existing connected domain extraction algorithms are designed based on CPU processing, and are
not suitable for the deployment in the field programmable gate array (FPGA). In this paper, the high level synthesis
(HLS) development mode is adopted to design a connected domain extraction method suitable for FPGA acceleration.
Compared with the traditional hardware description language development, the designed method has higher flexibility
and efficiency. By scanning the binary image only once, the area, range, and connectivity information is recorded in an
equivalence table which is much smaller than the image. By simplifying the marking rules and updating the equivalence
table, the computation speed is improved and a lot of caching is saved. Finally, a 256 X256 8 bit image is used to
measure the algorithm on the hardware platform, and the processing speed reaches 797 frame/s.
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Fig.1 Block diagram of the infrared remote sensing image

target detection algorithm
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Fig.4 Extraction process of the connected domain
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Fig.5 All cases for the mark point window (when point X

is not 0)
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Fig.6 Labeling process with the equivalence table
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required
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Fig.8 Process of the coarse screening algorithm
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Tab.1 Results of algorithm testing
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