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Abstract

Enhancing the quality of mathematical educational images is a
critical aspect of digital learning. Numerous images sourced
from textbooks or online materials often lack sufficient clarity,
rendering mathematical symbols and notations difficult to
discern. Conventional image enhancement techniques can
improve overall quality; however, they frequently result in the
blurring of essential details. To address this limitation, the
present study employs two intelligent filters in conjunction
with artificial intelligence algorithms. These methods are
designed to simultaneously reduce noise and distortions while
preserving the sharpness of lines, graphs, and formulas.
Furthermore, the filter parameters and configurations are
automatically optimized to achieve optimal results. The
artificial intelligence algorithms used include the whale
optimization algorithm and the knowledge acquisition and
dissemination algorithm. The criteria used to evaluate the
quality of the denoised image are: PSNR, SSIM, FOM, EPF.
Experimental findings demonstrate that, in comparison with
traditional approaches, the proposed methodology produces
clearer and more precise educational images, thereby
facilitating a more effective comprehension of mathematical
content for students.

Keywords: Bilateral filter, Gaining-Sharing Knowledge based
algorithm (GSK), Generalized Cauchy (GC) filter, Particle
Swarm Optimization (PSO), Whale Optimization Algorithm
(WOA)
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