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What was the project about again?
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Medial axis transform (MAT) = skeleton

• aldkfj 

• slkdfj 

• slkdfj 
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Medial axis transform (MAT) = skeleton
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Medial axis transform (MAT) = skeleton
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Tam & Heidrich (2003)
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(a) Max Planck model� (b) Medial axis of Planck model�

(c) Simplified MA of �
Planck model�

(d) Simplified MA of Planck model�
(left ear removed)�

(e) Simplified Planck model�
(left ear removed)�

(i) Simplified hip bone

(f) Hip bone model

(g) Hip bone medial axis

(h) Hip bone simplified axis

Figure 12: Results of applying our simplification algorithm to the Max Planck and hip bone models
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New & “improved”: no more surface, just the points
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New & “improved”: no more surface, just the points
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Main results: 
1. project page: http://3dsm.bk.tudelft.nl 
2. alternative platform to download AHN2 
3. diff presentations/workshops/conferences 
4.prototype implementations → Ravi’s pres 
5. journal paper submitted: “Simplification of aerial LiDAR 

point clouds based on the local feature size”

http://3dsm.bk.tudelft.nl


Activities coming year: 
1. Continue prototype for real-cases 
2. attempt to scale to massive datasets 
3. starting work on the identification of features in point clouds 
4.Ravi will make a research visit in February 2015 to Dr Michela 

Spagnuolo in Genova, Italy 
5.write and publish one conference paper (based on use-cases), and 

write another journal paper (in collaboration with Michela Spagnuolo)



MATAHN  
A seamless AHN2 download service



AHN2
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• elevation model whole NL 

• it's big: 639,477,709,621 points 

• 1372 tiles of 5km × 6.25km
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Let’s download our building in 3D!



Official AHN2 download workflow

1. get WMS to get tile name  

2. get WMS of base map to locate our building 

3. find download links in the Atom feed of PDOK 

4. download the two files (gefiltered and uitgefiltered) 

5. combine them to view the building an its surrounding
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g37en2.laz.zip 
367,517,644 points   
431MB 

!

u37en2.laz.zip 
157,259,896 points 
440MB



Happy not to work there
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Happy not to work there
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How does that compare?
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MATAHN: an unofficial alternative
• As simple as possible 
• Download only what you need 
• No tiles

26



MATAHN: only open-source software
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MATAHN: workflow

•AHN2 tiles
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MATAHN: workflow

•User request
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MATAHN: workflow

•Intersect tiles
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MATAHN: workflow

•Merge and clip
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MATAHN: workflow

•Send to user
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Introduction
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Hypotheses
Medial Axis Transform (MAT) of LiDAR point 
cloud:
1. enables truly 3D analysis

2. can be used to effectively define features in 
DSM using MAT geometry and topology
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image by Ron Nijhuis & Marc Post, Kadaster

Current goal

Simplification of LiDAR point clouds:
Reduce number of points while maintaining detail.

E.g. for creation 3DTOP10NL
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Methods
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MAT approximation
Shrinking ball 
algorithm 
(Ma et al., 2012)
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MAT approximation
Shrinking ball 
algorithm 
(Ma et al., 2012)



Metrics on the MAT
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local feature size 
(Amenta 1998)

lfs(p)
p



LFS-based decimation
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LFS-based decimation
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LFS-based decimation
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LFS-based decimation
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LFS-based decimation
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Noise
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Noise
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dataset:
Rotterdam 2012

(50 pt/m2)



Noise
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unmodified 
shrinking ball algorithm

Top view Side view



Dealing with noise
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My proposal
Consider series of shrinking balls for every point
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Observation
Even for noisy points, ‘good’ ball is computed
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Metrics on the MAT
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separation angle 
(e.g. Attali 1996)

pp0

✓(p)



How to recognise ‘good’ ball?
Look at development of ball metrics
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Good point Noisy point



Getting a denser MAT
by keeping ‘good’ balls
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Results
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Noise
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dataset:
Rotterdam 2012

(50 pt/m2)



Noise
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unmodified 
shrinking ball algorithm

Top view Side view



Noise
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modified 
shrinking ball algorithm

Top view Side view



Demo
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LFS estimations
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without denoising with denoising



Demo
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Conclusions)&)
outlook
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Conclusions

• Noise can be dealt with
• Assume point cloud with sufficient sampling
• LFS-simplification works for real datasets
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Thank you



References
Dominique Attali and Annick Montanvert. Modeling noise for a better simplification of 

skeletons. In Image Processing, 1996. Proceedings., International Conference on, 
volume 3, pages 13–16. IEEE, 1996.


Jaehwan Ma, Sang Won Bae, and Sunghee Choi. 3D medial axis point approximation 
using nearest neighbors and the normal field. The Visual Computer, 28(1):7–19, 
2012.

29



Workflow
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Medial Axis Domain

DSM

Construct MAT Analyze MAT using 
importance measures

Recognize 
features in MAT

Generalize MATReconstruct DSM

Generalized 
DSM

Database of  
features 

Application specific 
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