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Heuristic 3D flame reconstruction from images

Shen Liang” ™, Zhu Dengming” , Zhou Guo "™ , Wang Zhaoqi "
( " Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190)
( ™ University of Chinese Academy of Sciences, Beijing 100049 )
Abstract
The flame reconstruction was studied, and an image-based heuristic 3D flame reconstruction approach was pro-
posed to improve the reconstruction accuracy of the existing sparse-view tomography methods. The presented heuris-
tic approach uses an energy constraint model to reconstruct 3D flame temperature. The approach allows complex im-
age models to be applied to the reconstruction to make the rendering process closer to the real flame image formation
process. Through the smoothness constraints to data, the reconstruction results were optimized. During the iterative
process of the reconstruction, heuristic rules and GPU ( graphics processing unit) were exploited to accelerate the
reconstruction. The outcome of the experiments on both simulated data and captured data showed that, the proposed
approach enhanced the precision and smoothness of the reconstruction compared with the existing methods.

Key words: flame reconstruction, heuristic, flame image, temperature reconstruction, black body radiation
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