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ABSTRACT

The Missing Point Reconstruction is needed in the construction of computer 3D model
using 3D laser object scanner. There are some problems in the rendering process because there
are some missing points. These points are in the places that are out of the sight of the laser beam.
Hence the system cannot create these missing areas properly.

This research aim to reconstruct the missing point. The existing points that lie on the axis
of a laser beam are used to estimate the coordinates of the missing points. This system will look at
the surface of the missing areas first. If these areas are extremely different from each other, the
system will consider each area separately. The points in each area might be rearranged in a
difference axis depending on which axis is more suitable for the system. This information will be
used to train the system with Fuzzy Support Vector Regression (FSVR). We also compare the
result with the system that is trained with Support Vector Regression (SVR).

The experiments are divided into two parts. The first one is the comparison experiment
between the model from FSVR and that from SVR. The second one is the experiment when there
are several models for several missing areas of the same object. We also apply this method on the
points from our 3D laser scanner invented at the Computational Intelligence Research Laboratory
(CIRL), Faculty of Engineering, Chiang Mai University. We utilize the mean absolute error

(MAE) as the performance measurement tool of our system.



The results in both sections show that FSVR with RBF kernel gives the minimal mean
absolute error (MAE), i.e., 0.01 millimeters error. In the section part of the experiment, we ask 20
observers to answer the questionnaire on how accurate of the 3D model reconstruction is. The
questionnaires results show that 7.14% for weakly realistic, 21.43% for average realistic, 46.43%
for good realistic, and 25.00% for the most realistic 3D model. This suggests that the presented

technic can be applied to 3D object scanner practically.



