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Abstract; Aiming at the shortcomings of current CPU or Raspberry Pi image processing such as poor real-time
performance and poor edge detection, an edge detection system based on field programmable gate array was proposed.
The hardware scheme of the edge detection system based on field programmable gate array was designed and the principle
of edge detection was introduced. The image acquisition and processing scheme was designed based on hardware. In the
algorithm, the size of the convolution kernel was set through experiments and the acquired image were convolved by
Sobel convolution kernel. Afterwards, the convolution was performed by Robert convolution kernel and the real-time
image processing results were displayed on the monitor. The experimental results show that the detection effect of the
system is clearer and with fewer breakpoints. The system can process data in parallel and improve image processing
speed with good actual edge detection effect.
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Figure 4 Hardware implementation process
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Figure 6  Convolution module input and output
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