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Abstract
The Topological Active Volumes (TAV) model is a 3D active
model focused on segmentation and reconstruction tasks
[1]. The segmentation process is based on the adjustment
of a 3D mesh formed by polyhedra. The deformation pro-
cess is guided by energy functions based on low-level in-
formation. The model undergoes changes in its structure to
improve the surface adjustment or to detect several objects
in the scene.

Model

M
es

h
de

fin
it

io
n

Internal Nodes
Internal object features

External Nodes
Surface adjustment

En
er

gy
fu

nc
ti

on
s

Internal energy controls the shape, structure and
contraction
Eint(v) = α(|vr|2 + |vs|2 + |vt|2) + β(|vrr|2 + |vss|2 + |vtt|2)

+ 2γ(|vrs|2 + |vrt|2 + |vst|2)

External energy represents the features of the scene
that guide the adjustment process

Eext(v) = ωf [I(v)] +
ρ

|ℵ(r, s, t)|
∑

p∈ℵ(r,s,t)

f [I(v(p))]

||v(r, s, t)− v(p)||

f [I(v)] =

 h[I(v)n] for internal nodes
h[Imax − I(v)n + ξ(Gmax −G(v))]
+GD(v) for external nodes
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Removal of nodes
External nodes away from surfaces are removed
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Transformation of nodes
Internal nodes in background areas are converted
into external nodes
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Insertion of nodes
New external nodes are added near 
high-curvature surfaces obtained
by the structure tensor

Results

Conclusions
The TAV model allows the adjustment of complex features
such as holes or pronounced curvatures as well as the detec-
tion of several objects in a scene by means of three kinds of
topological changes in its structure.
The model has been tested with both synthetic and CT im-
ages where accurate results were obtained.
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