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Three-Dimensional Dynamic Flame Simulation Based on Particle System

WEI Biyun , KONG Yanghong , LI Hui®
School of Computer Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To render complex flame and solve the real-time and realistic problem of it in the virtual scene, we
proposed a flame simulation based on particle system. The continuous flame particle formation and extinction
and simulated dynamic flame in the three dimensional scene were achieved by the geometric modeling method.
The motion simulation of flame was gotten by adopting the Gyarmathy model and Perlin noise of controlling the
behavior of particles. To add verisimilitude in 3D sight, we made each particle to be processed with texture
mapping and rendering. Experimental results proved that the simulation of gravity and wind could reflect the
basic law of particle extinction and particle motion, and achieved the realistic featured of the complex flame.
Texture mapping could enhance the cubic effect of flame and achieved the verisimilitude of the complex flame
model.
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Fig. 1 Flowchart of flame simulation
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Fig. 2 Effect of interpolation on noise values

(a) Discrete noise values; (h)Smoothing noise values
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Fig. 3 Flowchart of particle system
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Fig. 4 Flowchart of texture mapping
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Fig. 6 Changes of parameters at different temperatures
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