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Hierarchical Clustering Algorithm of Real-Time Image Edge Detection on FPGA

LIU Zi-yan, QI Jia
(College of Electronic Information, Guizhou University, Guiyang 550025, China)

Abstract: The classical edge operators are mostly based on the gradient computation such as Sobel, Roberts
operator and so on, which has features of poor self-adaptability due to its fixed template and threshold. In
this paper, the noise in real-time gray-scale image is filtered by median filtering, and then the gradient value
of real-time gray-scale image is classified for the first time by split-level clustering algorithm. After that, this
gradient is classified for the second time by agglomerative clustering algorithm. The image edge is obtained
by using adaptive threshold. The results demonstrate that the edge detected by the hierarchical clustering
algorithm is more accurate, and the background noise is filtered as well.
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Fig.1 Output structure of 3 X3 sliding window data
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Fig.2 Module diagram of the first split-level clustering
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Fig.3 Module diagram of the adaptive threshold
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Fig.4 Module diagram of the second split-level clustering
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Fig.5 Contrast figures of the optimization results by hierarchical clustering algorithm
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