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Advantages of parametric surfaces
Creating a CAD model from a 3D point cloud is most commonly
done by STL triangulation. We had decided on taking a parametric
approach which has significant advantages in the context of simple
convex shapes:

• Reduces the number of segments is significantly.

• Allows for a more extensive and accurate surface analysis.

• Enables more intuitive changes in model form

• Preserves continuity between surface patches

Abstract
Currently, creating a prosthesis is an expensive process which
requires manual measurements of a stump by a technician.

By scanning the stump with a 3D camera and fitting a surface
mesh which is transferable to a commercial CAD system, the
technician will be able to measure more intuitive measurements,
faster and with greater ease. This process will also open doors
for advanced prosthesis planning methods using the negative of
the stump surface.

The proposed method will be integrated in the E-Nable project
that is lead by a nonprofit organization that manufactures fitted
prostheses for people from developing countries. The pipeline
suggested in [4].

An example of the
Enable prosthesis

An example of a technician
measurement

Graphic User Interface for ease of use
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A graphic tool requires 
only three input 
parameters from a 
technician was designed 
to enable on-the-spot 
results and accommodate 
the automation pipeline

Input: A scanned point 
cloud of a forearm stump

PCA and rigid
body transformation

Calculate Initial Bezier control 
points by matching a sphere 

and a cylinder to stump

Output: Bezier surfaces for a 
commercial CAD program in 

IGS format 

Optimize Bezier surfaces with 
respect to their curvature, 
distance and geometrical 

continuity
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