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Abstract Inverse displacement mapping enables us to add realistic details to polygonal meshes
without changing geometry. We present a real-time artifacts-free inverse displacement mapping
method. In each pixel, we construct a ray and trace the ray through the displacement map to find an
intersection. To skip empty regions safely, we traverse the image pyramid of displacement map in
top-down order. Furthermore, when the displacement map is enlarged, intersection with bilinear
interpolated displacement map can be found. When the displacement map is at distance, our method
supports mipmap-like prefiltering to enhance image quality and speed.

Experimental results show that our method can produce correct images even at grazing view
angles. Rendering speed of a test scene is over hundreds of frames per second and the influence of
resolution of displacement map to rendering speed is little. Our method is simple enocugh to be added
to existing virtual reality systems easily.
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floatd P’ = floatd(P.xyz + offset, ++level);
float &’ = tex2Diod(PyramidMap, P’).r;
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level = ROOT_LEVEL;
d = tex2dlod(PyramidMap, float4(P.xyz, level));
PP=P+E*d;
level--;
while (level > 0)
{
d = tex2Dlod(PyramidMap, float4(P’.xyz, level));

if (P.z < d)
P'=P+E*d;

level--;
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level = ROOT_LEVEL;

d = tex2Dlod(PyramidMap, float4(P.xyz, level));
PP=P+E*d;

level--;

while (level > 0)
{
d = tex2Dlod(PyramidMap, float4(P.xyz, level));
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