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Design and implementation of hydropower plant operation inference system
based on virtual reality technology

Jiang Chuanbin, Chen Gang, Zhou Xianrang, Chen Ling

( Xiangjiaba Hydropowe Plant, Yibin 644600, Sichuan, China )

Abstract. In order to observe the operational characteristics of hydropower plants, three-dimensional visualization technology is usually used
to establish an operational deduction simulation system. Complex calculations are required for specific environments and tasks, resulting in
long connection delays during system application. To address this issue, a hydroelectric power plant operation deduction system based on
virtual reality technology is proposed. In terms of hardware, the design of a 360 degree panoramic camera and a large screen projection
display device is completed. In terms of software, by combining histogram equalization algorithm and improved feature matching algorithm
multiple frames of images of hydropower plant operation site are concatenated to obtain a 360 degree panoramic image. Using virtual
simulation technology, a simulation model of a hydroelectric power plant is automatically built within the virtual simulation platform of the
unreal engine. The panoramic image is mapped to the corresponding model area, and combined with an optimization model based on
bidirectional reflection distribution function, the lighting environment of the virtual scene is further rendered. Corresponding equipment
operation mathematical models are established for generators and water turbines, and introduced into virtual scenes to simulate normal
equipment operation. Finally, a deduction interaction operation mode is established that includes manual command and artificial intelligence
intelligent path, ensuring that the system can execute different deduction actions according to specific requirements. The test results show
that when the number of concurrent users reaches 450, the system connection delay is only 0. 71 s, which meets the real-time requirements
of system operation.
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Fig. 1 System architecture diagram
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Fig. 2 360-degree panoramic camera structure
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Fig. 4 Interactive operation mode for hydroelectric
power plant operations
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Tab. 1 Parameters of large screen projection display device
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Fig.5 On-site images of the hydropower plant before and after processing
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Fig.7 Visualized query results of the operation deduction system
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Fig. 8 Average connection latency of the system under

different concurrent user quantities
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