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Design of Simulation Experiment Teaching for Three-evel
Reflective Intelligent Focusing Tower

ZHAO Di "**, ZHANG S.’wugg?m”' , XIE (;'1:.1,4-11'1‘;\-_71'11iug2 , DU Yuhong]"

( 1a. Engineering Teaching Practice Training Center; 1h. College of Electronics and Information Engineering;
lc. College of Innovation, Tiangong University, Tianjin 300387, China; 2. State Key Laboratory of
Turbulence and Complex Systems, Intelligent Biomimetic Design Lab, College of Engineering,
Peking University, Beijing 100871, China)

Abstract: A new type of tower concentrator is designed, and the utilization rate of light energy by the Beidou positioning
and light tracing algorithm is experimentally analyzed. A fuzzy logic PID control algoerithm is used to verify the robustness
of the system. We improve the field model of the condenser mirror to obtain the distribution pattern of third-order
reflected light. Using Tracepro software for optical path simulation, based on the calculated and simulated threshold
values, coupled with a two degree of freedom servo, a three-evel reflective mirror field is established. In the later stage,
we guide students to improve the accuracy of system light tracing and the efficiency of focusing by improving experimental
algorithms and designing multidevel mirror fields. The simulation experimental design involves disciplines such as
mechanics, optics, circuits, and control, with good functional scalability and high practicality. Exploring the simulation
experimental teaching reform path of photoelectric control system design.

Key words: experimental teaching reform; solar power; third-order reflected light; light tracing algorithm; PID control
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Design of intelligent inspection robot for safety warning and

monitoring of mechanical laboratories in universities

ZHAO Di'?, GUO Yutai’, DU Yuhong®, XIE Zhiming’

(1. Engineering Teaching Practice Training Center, Tiangong University, Tianjin 300387, China: 2. College of
Engineering, Peking University, Beijing 100871, China: 3. College of Electronics and Information Engineering, Tiangong
University, Tianjin 300387, China: 4. College of Innovation, Tiangong University, Tianjin 300387, China)

Abstract: This paper designs an intelligent inspection robot for the safety risk of mechanical laboratories in
universities. Firstly, the Cartographer algorithm is improved to realize autonomous map building and navigation of
the inspection robot; then, the PANet segmentation algorithm is improved to realize segmentation of the target
based on the heat map; finally, the long short-term memory network (LSTM) algorithm is fused with the selective
search algorithm to recognize the human body movements, and to realize the experimental behavior recognition
and monitoring. By comparing the number of times and accuracy of identifying various types of safety hazards in
the three cases of inspection robot detection, manual periodic detection and manual random detection horizontally,
it proves that the intelligent inspection robot has a greater advantage.

Key words: laboratory safety; inspection robot; SLAM; temperature measurement model
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Construction and Exploration on Robot Innovation Laboratory for
College Students under the Background of Innovation and
Entrepreneurship Education

ZHAO Di', XIE Guangming", DU Yuhong", WANG Wentao"
( 1a. Center for Engineering and Internship and Training of Tiangong University, National Experimental
Teaching Demonstration Center for Engineering Training; 1bh. Center for Teaching Quality Monitoring and
Evaluation, Tiangong University, Tianjin 300387, China; 2. State Key Laboratory of Turbulence and Complex

Systems, Intelligent Biomimetic Design Lab, College of Engineering, Peking University, Beijing 100871, China)

Abstract: University innovation and entrepreneurship laboratory is a practical platform for innovation and
entrepreneurship education with students as the main object and improving students’ innovation and entrepreneurship
ability as the core quality. In the context of innovation and entrepreneurship education, taking the construction and
reform of robot Innovation Laboratory for College Students of Tianjin University of Technology as an example, through the
curriculum and content reform of robot innovation laboratory, the construction of practice platform and teacher-student
team, the exploration of teaching methods and modes, we realize the combination of theory and practice, mutual
assistance in teaching and scientific research, teacher-student interaction, in class and out of class linkage. The school
has established an innovation and entrepreneurship education system with three-dimensional interweaving of robot related
professional courses-innovation courses-community activities-innovation and entrepreneurship laboratory-innovation and

entrepreneurship research-scientific research. It improves the award-winning rate and postgraduate entrance examination
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Teaching design and reform of robot target recognition
experiment based on deep learning

ZHAO Di'?, DU Yuhong®, DING Zhenyu®, XIE Guangming2

(1. National Experiment Teaching Demonstration Center for Engineering Training, Tiangong Universitiy, Engineering
Teaching Practice Training Center, Tianjin 300387: 2. Intelligent Biomimetic Design Lab, State Key Laboratory of
Turbulence and Complex Systems, College of Engineering, Peking University, Beijing 100871:

3. Center for Teaching Quality Monitoring and Evaluation, Tiangong University, Tianjin 300387;

4. School of Electronic and Information Engineering, Tiangong University, Tianjin 300387)

Abstract: A self tracking camera pan tilt control robot experiment is designed. This paper expounds the design
idea of the system from the aspects of human body detection and positioning and pan tilt control, obtains the
coordinates of the human body target in the perspective by using machine vision technology, and controls the target
of the steering gear. The process of tracking the target is finally based on the mobilenet SSD network model.
Through the deep separable integration design, the complex parameter problem of the existing integration network
is improved, so as to optimize the network structure. Later, students will be guided to improve the detection speed,
detection accuracy and recognition accuracy of the final algorithm from the aspects of improving the structure of
the experimental model and image preprocessing. The experimental design involves relatively comprehensive
disciplines, with good functional expansibility and high practicability. It is an innovative experimental project
integrating robot teaching, machine learning practice and embedded system.

Key words: experimental teaching reform; machine vision; target identification and tracking
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