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Design and Development of Intelligent Twin Classroom System

LIU Xinran', ZENG Jiahong', LUO Sen*, ZHENG Yongqiu’, PU Guanzhen’, LUO Dening'

(1. College of Automation, Chengdu University of Information Technology, 610225, China;2. College of Resources and Environment,
Chengdu University of Information Technology, 610225, China)

Abstract; As an important part of the construction of a smart campus, smart classrooms provide important support for
teaching informatization, digitalization, and intelligence. At present, in the process of building smart classrooms, there
are problems such as low degree of classroom intelligence, untimely access to classroom environmental information, and
insufficient utilization of teaching resources. Therefore, this paper designs and develops a prototype system of intelligent
twin classrooms, aiming to efficiently improve the classroom environment monitoring and intelligent supervision capabili-
ties. The system comprehensively adopts digital twin, deep learning, sensor detection, and other technologies, and de-
signs and realizes three functional modules: data detection module, intelligent computing module, and visualization mod-
ule. The data detection module collects classroom environment information through cameras and sensors and transmits
data to the computer through UDP and TCP communication protocols for use by the intelligent computing module. The
intelligent computing module mainly uses the YOLOvS algorithm to detect the real-time video of the camera and intelli-
gently calculate, identify the gender of students, count the number of people, detect the location, and other functions.
Finally, by building a twin model of the classroom and digitally mapping it with the physical classroom, the data is visu-
alized and displayed. The final results show that the system can detect classroom temperature and humidity in real-time ,
identify the number of students, gender ratio and location information, and visualize the detected data in real-time. The
delay of the whole system is less than 1 s, and the frame rate is about 30 FPS, which can meet the application require-
ments of smart classrooms, and can be used for teachers to manage classrooms in real time, rationally use classroom re-
sources, and improve the degree of intelligence of classrooms. So as to provide technical support for smart campus,
which is of positive significance to promote the construction of smart campus.

Keywords ; smart classroom; digital twin; deep learning; smart campus



