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An Efficient Ray Casting Volume Rendering Algorithm

FANG Jun,FANG Xiao-yang
(School of Computer Science and Engineering, Nanjing University of Science and

Technology , Nanjing 210094 , China)

Abstract : As a classical rendering algorithm of volume rendering,ray casting algorithm has a simple theory and can produce high quality
images at the same time, which is widely used in the field of medical image visualization. But, it produces a large number of projecting
rays and voxels resampling in the process of rendering,leading to the slow rendering speed. In order to improve the speed of rendering,
present an efficient ray casting volume algorithm, the algorithm introduces the technology of collision detection to reduce the number of
projecting rays, avoiding redundant ray sample calculations, while using ray leaping method to skip empty voxel resampling in the colli-
sion detection bounding box, speeding up the process of synthesis of ray. The experimental results show that,the improved algorithm not

only guarantees the image quality required,but also significantly reduces the sampling calculation time , effectively improving the render-
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ing speed.
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Set all pixels to BACKGROUND

Set forward_step_size

Set back_step_size

Set threshold

for each pixel (i,j) in the screen do
[u,v,w]:=ray_enter_box(i,j);
[x,y,z]: =ray_exit_box(i,j);
Initialize_alg([u,v,w],[x,y,z]);
len: =Length([u,v,w],[x,y,z]);
while(len=len— forward_step_size )
if(Opaque ( Volume[ u,v,w])) then
if ( CompleOpacity ( Volume[ u,v,w] ) >threshold )
draw_pixel (i,j, Volume[ u,v,w]);
exit_while;

[d,e,f]=[u,v,w];

for(stepback =1 to back_step_size )

[a,b,c]: =previous_voxel_ray( [ u,v,w],stepback) ;
if( Opaque( Volume[ a,b,c])) then

if( CompleOpacity ( Volume[ a,b,c ] ) >threshold )
draw_pixel(i,j, Volume[ a,b,c]);

exit_while;

[d,e,f]=[a,b,c];

end_if

end_if

end_for

end_if

end_if

draw_pixel (i,j, Volume[ d,e,f]);

[u,v,w] : =next_voxel_ray (forward_step_size) ;
end_while

end_for
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