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Real-time Dynamic Bleeding Synthesis and Simulation

of Endoscopic Images

YUAN Zhiyong'

YIN Qian®

FENG Shikun'

HU Jun'

(1 School of Computer Sciences, Wuhan University, 129 Luoyu Road, Wuhan 430079, China)

(2 College of Information Science and Technology, Beijing Normal University, 19 Xinjiekouwai Street, Beijing 100875, China)

Abstract: A real-time dynamic bleeding synthesis and simulation model based on computa-

tional fluid dynamics is proposed, which aims at realistic simulation of bleeding in the endo-

scopic surgical training systems based on virtual reality. Navier-Stokes equations are adopted

to simulate blood flow as an incompressible fluid. A faster solution to Navier-Stokes equa-

tions is employed to solve the density field and velocity field in order to develop a real-time

system. In light of this solution, a prototype of bleeding model with OpenGL was implemen-

ted. The results show that this method applied to the bleeding simulation is elucidating and

practical.

Key words: real-time dynamic bleeding synthesis; simulation; endoscopic image; computa-

tional fluid dynamics
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