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Abstract

Image edge detection is a basic problem in image processing and computer vision. In this paper,
for image edge detection, the original image is filtered and denoised by two-dimensional Gaussian
filter, and the original data is convolved with Gaussian smoothing template. Then the first differ-
ence operator is used to calculate the horizontal and vertical gradient amplitude components, and
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the amplitude and direction of the gradient of the image are obtained. Finally, non-maximum sup-
pression, double threshold detection and edge connection are performed, an image edge detection
model based on Canny operator is established. Aiming at the defects of traditional Canny algo-
rithm, an improved Canny edge detection algorithm is proposed in this paper, and an edge detec-
tion model based on adaptive smoothing filter is established. The edge is sharped while the image
is smoothed, and the image gradient is calculated using horizontal, vertical, 45° and 135° gradient
templates, which improves the sensitivity of traditional Canny algorithm to noise when calculating
gradient. The results show that the improved model not only detects more edge details, but also
has strong adaptability. In particular, the improved model detection results are better in the noisy
environment.
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Figure 1. Image edge extraction flowchart
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Figure 2. Flow chart of Canny operator edge detection
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Figure 3. Canny operator edge detection effect
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Figure 4. Gradient template
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Figure 5. Comparison of effect in noisy environment
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