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Abstract: In this paper, efforts on extracting local features and building the global topology of 3D
macromolecular scalar field are introduced. Base on the topological analysis, the critical points which potentially
indicate the active regions are calculated. This technique is employed to construct the topological and geometrical
structures of the scalar field. The preliminary experiments with the protein data sets verify the feasibility of the
method.
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for each v in ContourTree:
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if val(v) < epsilon:
for each u in neighbor(v):
removeEdge(v,u)

remove Vertex(v)
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for each edge in ContourTree:
vl<«firstVertex(edge)
v2<«second Vertex(edge)
if length(edge) < epsilon:
if isMin(v1) or isMax(v1):
for each u in neighbor(v2):
removeEdge(v2,u)
addEdge(vl,u)
remove Vertex(v2)
removeEdge(v1,v2)
elif isMin(v2) or isMax(v2):
for each u in neighbor(v1):
removeEdge(v1,u)
addEdge(v2,u)
removeVertex(v1)
removeEdge(vl,v2)
else:
for each u in neighbor(v2):
removeEdge(v2,u)
addEdge(vl,u)
removeVertex(v2)
removeEdge(v1,v2)
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Fig4 View from front, the left is the contour tree, the right is the protein structure
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Fig.5 View from up, the left is the contour tree, the right is the protein structure
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Fig.6 View from profile, the left is the contour tree, the right is the protein structure
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