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An Exploration of Innovative Teaching Practices in Engineering
through the Digital Image Processing Course
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Abstract—This study aims to innovate traditional digital image processing courses by integrating engineering practice
to address the disconnect between theory and practical application. We have developed a three-dimensional teaching
system of ""Fundamental Algorithms + Engineering Cases + Integration of Virtual and Real," covering core technologies
such as image enhancement, image segmentation, and color image processing. This system introduces six real case data
sets from fields like industrial inspection and medical imaging, combined with a relevant virtual simulation platform,
allowing students to master key skills through practice. The course adopts a blended teaching model that incorporates
online MOOCs, virtual simulations, and off-class experiments to enhance students' learning outcomes. After
implementation with over 120 students across two cohorts, results indicate an improvement in students' engineering
practical abilities and a significant increase in their enthusiasm for participation in experiments. This research provides
new ideas and methods for the teaching reform of digital image processing courses.
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