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Experiment teaching for the defect detection of artificial crystals

WANG Qing-guoas , LUO Pmgab, WU Fengab, TANG Hui-lab,
WANG Fengla, JIN Jiaa, XU Junan, FANG Kaia
(a. School of Physical Science and Engneering b. MOE Key Laboratory of Advanced Micro-Structured
Materials, Institute for Advanced Study, Tongji University, Shanghai 200092, China)

Abstract: The experimental teaching platform for defect detection of crystals was established, and
the research physics experiment teaching project for undergraduates by integrating the equipment re-
sources in the lab was set up. As one of the optional experiment items in college physics experiment
course, the experiment of defect detection of crystalswas open to undergraduates. Through the com-
bination of theoretical and experimental courses, students couldunderstand the types and formation
mechanism of crystal defects, operate detection equipment to detect the internal defects of crystals,
and evaluate the crystal quality. By learning the growth and defect detection methodsof crystals,
students could understand thecrystal growth process and the standard for defect detection. The re-
search ability and experimental level of students was improved, and their industrial awareness and in-
novation spirit was cultivated.

Keywords artificial crystals defect bubble dislocation experiment teaching
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s Process evaluation of physics experiment teaching
based on facial expression recognition

GONG Ya-yunlab'c, TANG Xiao-yulas , LIU Si-Ruila's , ZHENG Xiao-bing?
(1a. School of Physics and TelecommunicationEngineering b. Key Laboratory of Brain,
Cognition and Education Sciences, Ministry of Education c. National DemonstrationCenter for
Experimental Physics Education, South ChinaNormal University, Guangzhou 510006, China
2. Central Primary School of Shilong, Dongguan 523000, China)

Abstract: Under the general background of education informatization, a physics experiment teach-
ing evaluation method using the students' facial expression recognition was proposed. In experiment
teaching, students' facial expression sampleswere captured in several important nodes as the evalua-
tion basis of learning emotion state. Combinedwith the traditional cognitive evaluation method of ex-
periment teaching, real-time and objective fine-grained evaluation was realized. The distribution of
seven basic expressions in PAD three-dimensional emotional spacewas analyzed. AlexNet, a classical
convolutional neural network, was used to complete the pre-training and optimization of facial expres-
sion recognition and achieved an average accuracy of over 92%. By comparing the evaluation efficiency
of this method with that of traditional ones in physics experiment classroom, it was proved that this
model could realize more intelligent and efficient evaluation of physics experiment teaching.

Key words: facial expression recognition physics experiment teaching evaluation education in-
formatization (DUEwiE (EfEE



