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Reminder of original goals  
of the project
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no more surface, just the points (eg AHN3)
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Medial axis transform (MAT) = skeleton
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Main results 2017



Milestones

1. Ravi finished the work “needed”, as results are sufficient 
to defend PhD 

2. Important knowledge transfer: results included in major 
GIS software (Safe FME) 

3. 2nd ISI journal article accepted 
Automatic identification of watercourses in flat and engineered landscapes by 
computing the skeleton of a LiDAR point cloud. Broersen, Peters, Ledoux. Computers 
and Geosciences 
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Safe FME now has a transformer from the project
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Other results/successes

1. Finished the work related to the construction of an explicit 
hierarchy in the MAT and the computation of certain metrics/
properties of the MAT that are critical for the development of 
further real-world use cases for the MAT. 

2. Ravi paid a research visit of ~1 month to FBK/Trento (http://
3dom.fbk.eu). 

3. Our project was shortlisted by the Valorisation Centre of the TU 
Delft as potentially interesting for extra funding/help from the 
Google X project (https://x.company). 
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Complete overview of  
projects results



A “better” AHN2/3 download page
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A “better” AHN2/3 download page
• As simple as possible 
• Download only what you need 
• No tiles
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Algorithms to compute 3D MAT of noisy aerial PC
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Algorithms to compute 3D MAT of noisy aerial PC
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Simplification of PC (based on 3D MAT)
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LFS simplification
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Original points

Hoogtebestand Rotterdam 2012



LFS simplification
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LFS simplified to 25%

Hoogtebestand Rotterdam 2012



Results
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Reduced to 11%

Hoogtebestand Rotterdam 2012

LFS



Visualisation of PC (based on 3D MAT)
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Visibility in a PC (based on 3D MAT)
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code 3D noisy MAT computation == open-source
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C++ for  
core algo



code 3D noisy MAT computation == open-source
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Python for  
extensions



Building the “topology” of the MAT (to allow analysis)
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Obtaining MAT hierarchy
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Building the “topology” of the MAT (to allow analysis)
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Obtaining MAT hierarchy
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Structured MAT allows us to: 
1. identify features (eg buildings) 
2. analyse relationships between features 
3. reconstruct envelope of features 
4. better simplify (eg remove unwanted features) 
5. etc



Journal article #1
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Journal article #2
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Accepted and 
in press



Other publications

• A few workshops in NL and Europe 

• A few conferences proceedings 

• In preparation: 
1. journal article about the structured MAT 
2. article about simplification for large datasets
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Two MSc theses in Geomatics
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MSc thesis #1: scaling to billions of points
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Figure 3.3: The medial ball of point p1 was correct without the need of points in the
neighbouring subset. The p0 needs to further process the MAT with the
data from the neighbouring subset.

When analysing a small piece of a real world urban dataset (see figure 3.4)
it becomes apparent that many points around the border of a subset might
need points from the neighbouring subset to be sure that their MAT is final1.

Figure 3.4: Points with a successfully created medial axis are displayed in grayscale.
Points which are not finished processing because they need to know the
location of points outside the region are displayed in red or purple. They
represent the inner and outer MAT respectively

To test how many points will need more information around the border, a
few samples of the AHN2 are used.

1 A final MAT will not change when extra points from neighbouring subsets are added in the
process



MSc thesis #2: auto identification of watercourses
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(a) Perspective view of skeleton and
ground points.

(b) Plan view of exterior skeleton
sheets.

Figure 10: Segmentation of 3D skeleton sheets. Each distinct sheet was assigned a random
colour. The surface points are coloured by elevation.

omitting the z-coordinates.

3.3. Combined approach

In Section 4 we show that the 2D and 3D skeleton methods have di↵erent
strength. We are able to combine the strengths of both methods using a few
common GIS operations. First we bu↵er the resulting centrelines from both
methods. If we then dissolve these bu↵ers, one polygon remains for every
watercourse. Finally, the centrelines of these polygons are generated using
the 2D skeleton again (see Figure 11).

4. Experiments & results

We have implemented the methods described in the previous section using
a combination of existing tools and our own programs. The 2D skeleton
method was implemented using primarily QGIS1 and LAStools2. For the 3D
skeleton method, we have used primarily our own software implementations3,
with the exception of the ball pivoting algorithm for which we used Meshlab4.

1QGIS: http://www.qgis.org.
2LAStools: https://rapidlasso.com/lastools/.
3partially open source at https://github.com/tudelft3d/masbcpp
4MeshLab: http://meshlab.sourceforge.net.
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Future plans?
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