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Abstract

To address the limitations of constrained computing resources on UAV airborne platforms and the
inherent shortcomings of traditional edge detection algorithms—including insufficient localization
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accuracy, low processing efficiency, and frequent edge discontinuities—a subpixel edge detection
method integrating the Canny algorithm and Legendre moments is proposed. Specifically, it first
employs the Canny algorithm to perform pixel-level coarse edge localization, then applies Legendre
moments to refine the detected edge points to subpixel precision. By pre-generating and reusing
Legendre basis function templates, redundant computations are eliminated and the overall algo-
rithmic complexity is significantly reduced. Extensive experimental results demonstrate that the pro-
posed algorithm can effectively extract complete and continuous edges from UAV aerial images and
achieves subpixel-level localization accuracy. Its processing speed is approximately 65% higher
than that of the Canny-Zernike algorithm, and its computational load is reduced by 50%~60% com-
pared with the conventional Legendre moment method. With the advantages of high accuracy, light-
weight implementation, and low latency, the proposed algorithm can provide effective technical
support for UAV-based visual target recognition.
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Figure 1. Comparison diagram of algorithms
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Table 2. Processing time table (Unit: s)
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EI& = A Canny-Zernike Legendre
1 0.367 1.177 0.778
2 0.424 1.247 1.112
3 0.487 1.352 1.256
4 0.556 1.684 1.356
5 0.614 1.657 1.462
6 0.720 2.162 1.705
7 1.234 3.427 3.092
8 1.357 3.866 3.109
9 1.498 4.205 3.216
10 1.655 4.483 3.323

Table 3. Quantitative comparison of evaluation metrics for edge detection algorithms
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