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Stochastic architecture design for second-order edge detection algorithm

LIU Zhiyu, XIE Guangjun
(School of Microelectronics, Hefei University of Technology, Hefei 230601, China)

Abstract; An edge in a digital image is a collection of pixels with significant brightness variations, and
edge detection is the best method to identify the edges of an image. Among them, the second-order
edge detection algorithm has a strong edge localization capability, but it consumes a lot of resources in
hardware implementation and is vulnerable to internal noise in the circuit. This paper proposes the
stochastic circuit structure for two common second-order edge detection algorithms, laplace and
Laplacian of Gaussian(1.oGG) , and controls the correlation of the input bitstream to optimize the circuit
and further improve the operational efficiency. Experimental results show that the circuit structure
consumes less power and circuit area while possessing higher fault tolerance than the conventional
weighted binary implementation.
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