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Design of Teaching Cases for Scientific Computing and Visualization
Courses Based on MWORKS

Taking Sudoku Image Recognition and Solving as an Example

ZHANG Yongfei, QU Yingbo, ZHANG Li, LIU Fang
(School of Computer Science and Engineering , Beihang University, Beijing 100191, China)

Abstract: Scientific computation and visualization serve as cornerstone technologies underpinning scientific research, while case—based
teaching emerges as a pivotal teaching method. This paper delves into the design concept of teaching cases for scientific computation and visu-
alization courses, leveraging MWORKS as the platform. Specifically, we introduce a quintessential case study on sudoku image recognition
and solving. This case study integrates a wide array of knowledge, including image preprocessing techniques such as correction and segmenta-
tion from "Digital Image Processing," classifier or deep learning concepts derived from "Introduction to Machine Learning, " backtracking and
pruning optimization algorithms sourced from "Algorithm Design and Analysis," and the powerful scientific computation and visualization tools
offered by MWORKS. The case study encompasses the entire system workflow, starting from image preprocessing, digit recognition, sudoku
solving, and result visualization. This holistic approach enhances students’ systematic practical abilities, enabling them to apply acquired
knowledge in comprehensive thinking and problem—solving endeavors. The teaching methodology has proven to be highly effective, showcasing
substantial application value.
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Fig.1 Overall concept of case design
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Fig. 2 Overall implementation process
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Fig.3 Image preprocessing
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Fig. 4 Digit localization
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Fig.9 Result display
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