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High altitude operation safety monitoring method based on
AI and digital twin technology

ZENG Yihui, ZHANG Hu, MAI Junjia
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Abstract: Due to the deviation between the virtual space and the actual environment, it is easy to cause the monitoring results to be
disconnected from the real scene. In addition, specific modeling formats and representation methods are usually used in virtual space, and
directly using as the input data of Al may result in a high value level of the monitorable change index. In this regard, a safety monitoring
method for aerial work based on Al and digital twin technology is proposed. Firstly, the virtual model of aerial work environment is
established by using digital twin technology, and the elastic-plastic material parameters are added to the service unit of the model, which can
more accurately simulate the actual situation of aerial work environment and improve the accuracy and reliability of safety monitoring. The
digital twin virtual space is transformed into digital space through synchronous mapping technology, providing more accurate data input for
Al algorithm. In the digital space, the single shot multibox detector( SSD) algorithm in Al technology is used to locate the operators in the
aerial work surface, and the current safety state is determined according to the joint points of the head and feet, so as to realize the safety
monitoring process of aerial work. According to the experiment, this method can accurately locate the operators in the high-altitude
environment after collecting and processing the high-altitude operation scene, and the monitoring change index level is low, which can meet
the needs of high-altitude operation support.
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Fig. 1 The digital twin virtual model structure of
high-altitude work environment
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Fig. 2 Unit setting of material parameters for digital twin models
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Fig.3 Video images of high-altitude operations
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Tab.2 Software configuration of Al and digital twin technology
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Fig.5 High altitude operation scenarios and handling
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Fig. 6 Positioning and monitoring of high-altitude workers
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Fig. 7 Results of safety monitoring using different methods
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