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Abstract : In response to the high demands on power consumption and real-time performance in edge environments, as well as
the limited resources of embedded devices, this paper proposes an optimized design of a lightweight YOLO object detection system
based on Field—Programmable Gate Array (FPGA). In the computationally—intensive IP design, parallel computing and inter—
layer fusion are employed to improve the inference rate. Additionally, a parameterized virtual reconfiguration method is adopted to
achieve data control scheduling and module time—division multiplexing during hardware acceleration, thereby maximizing system
throughput. Experimental results show that the resource utilization and power consumption on the ZYNQ-7020 validation platform
are significantly reduced. The system exhibits good recognition accuracy and real—time performance.

Keywords : edge environment; Field=Programmable Gate Array (FPGA) ; lightweight YOLO object detection system; parallel
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