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Abstract

With the rapid advancement of information technology and the rise of the new energy concept, sensor
technology stands out as a vital component of information technology. It boasts the capability to con-
vert diverse information from the physical world into processable and transmittable digital signals.
Consequently, sensor technology is indispensable in numerous fields, including industrial automa-
tion, smart homes, environmental monitoring, and healthcare. Currently, the cultivation of talents in
sensor principles and applications is facing numerous challenges, including cumbersome course
content, dispersed knowledge points, and disconnection between theory and practice. Meanwhile,
China’s demand for talents in sensor principles and applications is increasingly urgent. The Principles
and Applications of Sensors course, as a core course in electronic information technology majors, is
particularly important for improving teaching quality and learning efficiency. As an effective tool for
knowledge representation and reasoning, knowledge graphs can help students better understand and
grasp course knowledge points and their interrelationships, thereby enhancing learning efficiency
and in-depth comprehension abilities. Python and Neo4j technologies are mainly applied. Initially,
through data regularization processing, basic entity data tables and relationship data tables between
entities are integrated. Its main functions include data visualization and question-answering for
knowledge search. This project aims to design and implement a semantic network-based knowledge
graph for the Principles and Applications of Sensors course, with the anticipation of providing novel
auxiliary means and learning resources for the teaching of this course.
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Figure 1. Data cleaning and knowledge graph construction
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Figure 2. Knowledge architecture
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Figure 3. Entity attribute data table
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Figure 4. Associated data tables for each sensor
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Figure 5. Connecting NEO4J and reading data
5. ¥E$E NEO4J FHitENE#E

for index, row in df.iterrows():
print(f'{index}/{len(df)-1}")
head_node = None
for key, value in row.items():
if pd.isna(value):
break
tail_node = Node(key, name=value)
graph.merge(tail_node, key, 'name')
if head_node is None:
head_node = tail_node
else:
relationship = Relationship(head_node, 'fi1%', tail_node)
graph.merge(relationship)
head_node = tail_node
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df = pd.read_excel('><%&.xLlsx')
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Figure 6. Reading data to create nodes and relationships
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head_node = matcher.match(name=row[’ ).first()
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relationship = Relationship(head_node, row , tail_node)
graph.merge(relationship)

print("

Figure 7. Code for establishing a relationship
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