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Real-Time Hierarchical Techniques for Rendering of Translucent Materials and Screen-Space Interpolation

Hyunwoo Ki, Kyoungsu Oh
Soongsil University
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ABSTRACT

In the natural world, most materials such as skin, marble and cloth are translucent, Their
appearance is smooth and soft compared with metals or mirrors, In this paper, we propose a new
GPU based hierarchical rendering technique for translucent materials, based on the dipole diffusion
approximation, at interactive rates. Information of incident light, position, normal, and irradiance, on
the surfaces are stored into 2D textures by rendering from a primary light view. Huge numbers of
pixel photons are clustered into quad-tree image pyramids, Each pixel, we select clusters (sets of
photons), and then we approximate multiple subsurface scattering term with the clusters.

We also introduce a novel hierarchical screen-space interpolation technique by exploiting spatial
coherence with early-z culling on the GPU. We also build image pyramids of the screen using mip-
map and pixel shader, Each pixel of the pyramids is stores position, normal and spatial similarity of
children pixels, If a pixel s the similarity is high, we render the pixel and interpolate the pixel to
multiple pixels. Result images show that our method can interactively render deformable translucent
objects by approximating hundreds of thousand photons with only hundreds clusters without any
preprocessing, We use an image-space approach for entire process on the GPU, thus our method is
less dependent to scene complexity.,

Keyword : interactive rendering, subsurface scattering, hierarchy, subsampling, hardware
rendering
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FE: EQ| M o4 A= (32X32 T E g uv,x -= tex_offsetl4l; // left-bottom
cluster = tex2Dlod(LCSample, uv);
half4 psMultipleScattering32x32( FRAGMENT_IN frag ) : COLOR if (AdaptiveBound(4, uv, LCSample))
{ result, xyz += illumination(cluster, xyz, wsPos, normal, uv);
half4 result = 0,0f; }

// retrive the terms from deferred shading buffers
half3 wsPos = tex2D(DSSample0), frag, texcoord) xyz; result, xyz *= materfal * intensityScale;
half3 normal = tex2D(DSSamplel, frag, texcoord) xyz * 2.0 - 1.0f; result.w = 1,0f;
half3 material = tex2D(DSSample2, frag texcoord) xyz;
return resul

// level 4 (32x32) J
half cluster;
float4 uv = 0,0f;
w.w= 4
for (int i =05 i (= loopCount; ++) // loopCount equals 255
{

uv.x = tex_offsetf5] * fmod(, 16,0f);

uv,y = tex_offset/5] * (i / 16.0f);

uv.xy += tex_offset_halfl3};

// gathering lights if it did not contribute at previous level
if (AdaptiveBound(5, uv, LCSample))
{

uv,xy -= tex_offset_halfl4}; // left-top

cluster = tex2Dlod(LCSample, uv);

if (AdaptiveBound(4, uv, LCSample))

result, xyz += illumination(cluster, xyz, wsPos, normal, uv);

uv.x += tex_offsetl4]; // right-top
cluster = tex2Dlod(LCSample, uv);
if (AdaptiveBound(4, uv, LCSample))

result.xyz += illumination(cluster, xyz, wsPos, normal, uv);

uv.y += tex_offsetl4; // right-bottom
cluster = tex2Dlod(LCSample, uv);
if (AdaptiveBound(4, uv, LCSample))

result, xyz += illumination(cluster, xyz, wsPos, normal, uv);
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