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As volume rendering has been applied for computer game, the visualization of volume
data with surface data in one scene has been required. Though a hybrid rendering of
volume and surface data have been developed using the GPGPU functionality, computer
games which run on low-level hardware are difficult to perform the hybrid rendering. In
this paper, we propose a new hybrid rendering based on DirectX 9.0 and general
hardware. We generate the layered depth images from surface data using a new method
to reduce the depth complexity and generation time. Then, we perform the hybrid
rendering using the layered depth images. In the rendering process, we suggest a new
method to transform the coordinate system from a surface coordinate to a volume
coorinate and propose an accelerated rendering technique. As the result, we can perform
volume-surface hybrid rendering in an efficient way.
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[Fig. 1] Volume rendering
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for each pixel
position = Get_start_position(pixel)
ray_col = (0,0,0,0) // ray color, black
while position is inside volume
color = Get_sample_color(position)
ray_col = alpha_blending(ray_col, color)
position = position + ray direction (A)

write ray_col to image buffer

[Fig. 2] Ray casting algorithm
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[Fig. 4] Depth peeling illustration [11]
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for each fragment in polygons
if(fragment.depth < in_texture[pos].depth)
culling // depth peeling
if(fragment.depth > depth_buffer[pos])
culling // depth test
out_texture[pos].depth = fragment.depth
depth_buffer[pos] = fragment.depth
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copy from out_texture to in_texture

[Fig. 5] Depth peeling using MRT
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float4 Depth2RGB(float depth)
{
floatd rgb = 0;
float high_bit = floor(depth/256.0);
rgh.r = high_bit / 255.0;
float low_bit = floor(depth-high_bit*256.0);
rgb.g = low_bit / 255.0;
rgb.b = depth- floor(depth);
return rgb;

}

[Fig. 6] Precision preserving using color channel
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for each pixel
position = Get_start_position(pixel)
ray_col = (0,0,0,0) // ray color, black
layer_num = 0
while position is inside volume (A)
color = Get_sample_color(position)
ray_col = alpha_blending(ray_col, color)
if Is_across(position, layer_num)
ray_col = alpha_blending
(ray_col, LDI(layer_num))
layer_num += 1 // next layer
position += ray direction

write ray_col to image buffer

[Fig. 7] Hybrid rendering algorithm
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