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Abstract

Accurate determination of land boundaries is a vital step in identifying land use and planning for its management
Although there are many edge detection algorithms available, there is still a need for new edge detection techniques.
According to the experiments, the Canny detector performs better than other traditional detectors, therefore, in this
article, it has been tried to present new methods to improve the performance of the Canny detector by using two
meta-heuristic algorithms of ant colony and thermal simulator. To evaluate the proposed methods, we have used
three evaluation criteria: Mean Squared Error (MSE), Peak Signal-to-Noise Ratio (PSNR) and Structural Similarity
Index Measure (SSIM). The results show that the meta-heuristic algorithms used have made the Canny detector
more optimal. The average quantitative results for the basic Canny method and the proposed Canny + ACO and
Canny + SA methods using the Mean Squared Error evaluation criterion were 12.86328, 12.91426 and 16.29136
respectively. the Canny method shows better performance in Mean Squared Error and Structural Similarity Index
Measure. While the structural similarity index values for Canny + ACO and Canny + SA are negative and indicating

some structural distortions, these methods may excel in certain edge detection scenarios where traditional methods
fall short.

Keywords: Edge Detection, Canny Detector, Meta-Heuristic Algorithm, Ant Colony Algorithm, Simulated

Annealing Algorithm, Remote Sensing Images.



