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Monitoring and debugging system for low delay industrial
robot combining virtual with real

YU Xinyi, YING Haozhe, ZHENG Kun, WANG Ben, OU Linlin
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023)
Abstract

An monitoring and debugging system for low delay industrial robot combining virtual with real is developed to
solve the problems of single monitoring means, incomplete information, difficult troubleshooting and high delay in
monitoring system. Firstly, a distributed monitoring system of cloud-edge-device synergy is implemented based on
remote procedure call (RPC) framework and quick UDP Internet connection ( QUIC) protocol, which can call re-
sources across languages and servers and reduce system latency. A Web monitoring system with good human-com-
puter interaction is developed based on the mode of Beego framework and Vue front-end separation. Encapsulate
communication protocols for multi-class robots and interfaces of various databases in the back-end, realize data col-
lection and storage of robots. The virtual model of the front-end is driven by real-time data collected to monitor the
running status of devices in the mode of virtual-real combination. In man-machine security, based on the target de-
tection algorithm YOLO a three-dimensional workspace is delimited for the robot in the form of a virtual fence, and
the spatial location relationship between humans and robots is detected in real time to ensure human safety. In order
to ensure the security of remote control, the virtual debugging technology is used to pre-simulate movements of ro-
bots in the virtual environment. After verifying the security, offline files are generated and sent to the robot for exe-
cution to ensure the security of remote debugging. Finally, the feasibility of the system is verified by experiments.

Key words: cloud-edge-device synergy, remote monitoring, virtual-real combination, quick UDP Internet

connection (QUIC) protocol, virtual fence
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