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Accelerate Ray Casting Algorithm Base on Ray Coherence
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Abstract Medical image 3D reconstruct is an important application filed for volume rendering, for it special using,
it required fast interactive speed and high image quality. Ray casting is a widely used basic volume rendering
algorithm. It can get high quality image but the rendering speed is very slowly. In order to improve its rendering
speed and apply it to medical image 3D reconstruct, a synthesized accelerate algorithm is proposed in this paper.
Firstly, accelerate algorithms for ray casting are fully studied and compared. Secondly, proximity clouds algorithm
has been selected and extended to continuous ray casting. Then the synthesized accelerate algorithm base on ray
coherence has been proposed. Finally, the algorithm is realized on PC platform. Four data sets are used for test at
two different image resolutions. The result shown that compare with standard ray casting algorithm. the accelerate
algorithm not only improve the rendering speed for nearly ten times but also bring no depress on image quality. At
512X 512 image resolution, a nearly real time interactive speed has been get. It gives a more capability method for
the application of medical image 3D reconstruct.
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1 4
(ms) (ms)
519% 512 512512 10331 7634 8500 2824 1032 184 672 12. 65
X115 1024X1024 73172 39007 46484 2824 4844 2011 3078 15.10
512%512 512X 512 12 401 1703 6679 3531 1216 281 703 9. 50
) X156 10241024 55938 13531 27110 3531 9017 1063 3508 7.73
512%512 512X 512 10172 5578 6615 2141 1062 271 716 9.24
) X100 1024 X1024 68 531 17 890 34 260 2141 7609 1171 3082 11.12
519512 512X 512 29078 16 872 24125 3610 1312 891 1108 21.77
) X206 1024X1024 186344 59941 132770 3610 6853 2217 4883 27.19
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