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Abstract In this paper we propose a new mesh reconstruction scheme that produces a displaced
subdivision surface directly from unorganized points. The displaced subdivision surface is a new mesh
representation that defines a detailed mesh with a displacement map over a smooth domain surface,
but original displaced subdivision surface algorithm needs an explicit polygonal mesh since it is not
a mesh reconstruction algorithm but a mesh conversion (remeshing) algorithm. The main idea of our
approach is that we sample surface detail from unorganized points without any topological information.
For this, we predict a virtual triangular face from unorganized points for each sampling ray from a
parameteric domain surface. Direct displaced subdivision surface reconstruction from unorganized
points has much importance since the output of this algorithm has several important properties: It has
compact mesh representation since most vertices can be represented by only a scalar value. Underlying
structure of it is piecewise regular so it can be easily transformed into a multiresolution mesh.
Smoothness after mesh deformation is automatically preserved. We avoid time-consuming global
energy optimization by employing the input data dependant mesh smoothing, so we can get a good
quality displaced subdivision surface quickly.
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Procedure Get_Valid_Triangle(X,n)

{

Let X be the set of input range points
Let n be the vertex normal

Let tempxQ be a queue for storing points x; in X

Let tempTQ be a queue for storing virtual
triangles

Return the valid triangle Tvaia made with three

points in X

Sort X according to vertical distance to n

Put xi"x3 in tempQ

do // finding virtual triangles

{

do // make combination from tempxQ

// to make virtual triangles

{

Make triangle T by combination of points in
tempTQ

H(T intersect n) add T in tempTQ

} while no more triangle T can be made from
tempxQ

add next closest point xi to tempxQ

} while tempTQ is empty

return smallest triangle in tempTQ // return

valid triangle
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