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approach to fundamental modeling of water pipe networks :

An algorithm for real-time visualization of fluid in complex
3D pipe networks and its application

Zhang Yue ™, Li Qian”, Zhang Shibo™ , Cheng Fang® , Xu Hua™
( " College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029)
( ™ College of Information Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617 )
Abstract

To solve the problem of real-time visualization of fluid in complex 3D pipe networks, the various pipelines and
intersections in complex 3D pipe networks are analyzed and generalized, and an algorithm for real-time visualization
of fluid in complex 3D pipe networks is proposed. The centerline data of pipeline network is obtained through pipe
networks modeling and centerline acquiring, and the types of pipelines and intersections are determined. The fluid
surface model is established by the intersection operation and reconstruction of the undersurface of the pipe networks
for various pipelines and intersections to decrease the computational load of real-time fluid modeling. The real-time
fluid modeling is realized by real-time updating of the fluid surface and fluid depth based on real-time fluid depth
information and categories of pipe networks model obtained by sensor networks or numerical simulation ;real-time vi-
sualization of fluid in complex 3D pipe networks is finally realized by rendering technology. Taking the mine water
inrush as an example, the algorithm is analyzed and verified to be feasible.

Key words: complex 3D pipe network, reconstruction, fluid modeling, real-time visualization of fluid, mine
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