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Abstract

To address the problems of fragmented knowledge points, insufficient integration between theory
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and practice, and unclear pathways for project-based teaching in the Optoelectronic Image Pro-
cessing course, this paper proposes a curriculum construction method integrating the PBL teaching
model with knowledge graph technology. Based on the course content system and the requirements
of project-based learning, a five-stage process for knowledge graph construction is established, includ-
ing project task design, knowledge extraction and classification, relationship modeling, knowledge
graph construction and visualization, and learning feedback and knowledge iteration. On this basis,
an integrated PBL teaching framework is designed, covering project requirements, required theo-
ries, applicable tools, implementation procedures, and assessment criteria. Furthermore, taking
the project of solar cell defect detection based on machine vision as an example, a multi-perspective
knowledge graph visualization scheme for PBL teaching is presented. This study can provide a ref-
erence for knowledge organization, project-based instructional design, and teaching resource inte-
gration in the Optoelectronic Image Processing course, and offers a feasible path for the reform of
engineering education.
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Figure 1. Flowchart of course knowledge graph construction
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Table 3. Relationships for PBL teaching adaptation
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Figure 2. View of PBL project subgraph knowledge graph and node details
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