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Tutorial 08 includes:

• One .ntw (MorphoDig project) �le

• Two .vtk surface �les representing the Enamel Dentine Junction (EDJ) and Outer Enamel
Surface (OES) of a Neolithic human upper left second molar.

• Two .pos (position) �les

• The present .pdf document

8.1 About the specimen

The 3D model corresponds to a virtually reconstructed crown of a left upper permanent second
molars (LUM2) from a Neolithic human of the necropolis of Gurgy (France). This specimen
(GLN04-201-ULM2) was published in Le Luyer et al. [2016a], and the 3D model was released
in Le Luyer et al. [2016b]. The 3D data were obtained by computerized microtomography at
the MRI µCT platform housed at the ISEM.

8.2 A brief overview of enclosed �les

The present tutorial contains a project .ntw �le, which is useful to open the two surfaces in con-
venient positions. Open the enclosed .ntw �le (File->Open Project, then select "Enamel_thickness.ntw").
Once loaded, the two surfaces are opened, are given the positions enclosed in the two position
�les, and a color. Note that the newly opened surfaces are unselected.
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8.3 Tutorial

8.3.1 Thickness between objects

The OES (Outer Enamel Surface) 3D representation already contains a "Thickness" scalar ar-
ray. This thickness was produced as follows (see also Fig. 8.1, p.4):
1) The two surfaces were loaded, and the "Compute thickness between two surfaces" dialog was
opened (Scalars->Compute thickness between two surfaces). It does not matter here whether
these two surfaces are selected or not.
2) The Maximal thickness was set to "3mm", as we do not expect enamel thickness to exceed
3mm within this tooth. Note that in order to minimize computation time, this value should
be set as low as possible. We could have chosen a larger value, which would lead to the same
result but would take a signi�cantly larger amount of time.
3) The "use neighbour vertices to smooth search direction" checkbox was checked, in order to
produce a smoother output.
4) Most important parameter: the "invert normals of observed object" checkbox was
checked, as the thickness computation process expects the normals of the observed object
(here, the EDJ) to be in the opposite direction as those of the impacted object (here the EOS)

The result of thickness computation is illustrated in Fig. 8.2, p.5.
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Figure 8.1: Enamel thickness computation. The impacted object is the Outer Enamel
Surface. The observed object is the Enamel Dentine Junction (EDJ). Maximal thickness
was set to "3", because we do not expect enamel thickness to exceed 3mm. The "use
neighbour vertices to smooth search direction" checkbox was checked. Most important

parameter: the normals of the observed object (EDJ) where inverted, as we expect the
normals of the Impacted and Observed objects to be in opposite directions.



Tutorial 08: thickness between objects 5

Figure 8.2: Enamel thickness distribution in a left upper second molas of Homo sapiens.
A: The color map is by default set to range between 0 and 1 (right), which makes it uneasy
to see enamel thickness variation, as enamel thickness is greater than 1mm in most regions.
B: The color map was adjusted to range beteen around 0.2 mm and 1.9 mm (right), which
makes it easier to visualize enamel thickness variation.
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