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Design of power grid 3D virtual visualization system based on octree

XIE Dan, ZHANG Zhaohuan, CHEN Qingwei, XUN Jinkun, WANG Wenyang

( Economic & Technology Research Institute, State Grid Shandong Electric Power Company, Jinan 250021, Shandong, China )

Abstract: In order to enhance the safety of power system operation in power grid enterprises, a design scheme for a three-dimensional
virtual visualization system of power grid based on octree is proposed. It Integrates, stores, and standardizes the spatial data of the entire
system using a file based geographic database, and constructs corresponding visualization layers in the 3D scene, enerates device framework
diagrams and network topology diagrams through topological components, adds 3D virtual elements to instantiated logical nodes, and
obtains loading protocols at different levels. It also daptives rules constrain the 3D virtualization of the power grid by storing data in an
octree texture structure, segmenting different subdomains, improving the light intensity integration of 3D virtual primitive block data
accumulation, and enhancing the performance of the 3D virtual visualization system. The experimental results show that the recognition
accuracy of this method is over 95% , and the accuracy is higher than other methods. Being able to accurately present the form of power grid
components, facilitating fault diagnosis and timely response measures, ensuring stable operation of the power grid.
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Fig. 1 Schematic diagram of 3D virtual ray projection
based on octree
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Fig. 2 Design flowchart of 3D virtual visualization system

for distribution network operation
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Fig.3 Design concept of Twaver3D virtual visualization module
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Tab.2 Description of 3D virtual visualization protocol
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Fig. 4 Loading protocol for 3D virtual scene of power grid
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Fig.5 Three dimensional virtual visualization image of insulator
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Fig. 6 Identification of insulator defects under 3D

virtual visualization
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Fig. 9 Defect identification results of three dimensional virtual
visualization of the whole power grid
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Fig. 10 Accuracy of defect recognition in three dimensional

virtual visualization of power grid
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