
 
 

Delft University of Technology

Robust approximation of the Medial Axis Transform of LiDAR point clouds as a tool for
visualisation

Peters, Ravi; Ledoux, Hugo

DOI
10.1016/j.cageo.2016.02.019
Publication date
2016
Document Version
Accepted author manuscript
Published in
Computers & Geosciences: an international journal

Citation (APA)
Peters, R., & Ledoux, H. (2016). Robust approximation of the Medial Axis Transform of LiDAR point clouds
as a tool for visualisation. Computers & Geosciences: an international journal, 90, 123-133.
https://doi.org/10.1016/j.cageo.2016.02.019

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.

This work is downloaded from Delft University of Technology.
For technical reasons the number of authors shown on this cover page is limited to a maximum of 10.

https://doi.org/10.1016/j.cageo.2016.02.019
https://doi.org/10.1016/j.cageo.2016.02.019


r.y.peters@tudelft.nl
h.ledoux@tudelft.nl
http://dx.doi.org/10.1016/j.cageo.2016.02.019


http://www.ahn.nl


r





S
R S SM[S]

S

S S
R



S S

S

S

S

np
p

ci+1
p̃i+1

ci

Bi

Bi+1

M[S]

p̃i

M[S]

S ∈( , )= − +

>
−

+

∈



∈
S

, . . . , −

θ ∠

np

p cj

p̃i

ci

S

Bi

Bj

S

p̃j

✓j

M[S]

✓i

= +
˜

θ

θ +

+

θ



r0

( ) ∈

S S

ϵ

ϵ ∈
ϵ ( )

ϵ

ϵ
ϵ



p
f(p)

✏f(p)

S M[S ]

S( )
M[S] ϵ ≈ .

∈ ( , ϵ ( ))

ϵ

ϵ ( )
ϵ

ϵ
ϵ ( )

×

×

ϵ



××

M
M

M[S]
= ○ M[ ]

M[S]

= ○

M [ ]

= ○ = ○



M[S] M[ ]
= ○ = ○

plane detection

ball preservation

Without denoising

Fr
on
t-v
ie
w

To
p-
vi
ew

With denoising

= ○ = ○



Without denoising

Fr
on
t-v
ie
w

To
p-
vi
ew

With denoising

= ○ = ○



= ○ = ○



ϵ = .

ϵ



ϵ = .



ϵ = .



ϵ = .



λ






	Introduction
	Related Work
	Point simplification
	Visualisation of massive point clouds

	Computing the medial axis transform
	The MAT
	Approximating the MAT
	Denoising heuristics
	Approximating the MAT for large datasets

	MAT-based simplification and splat-based visualisation
	Implementation, experiments and discussion
	MAT approximation and noise handling
	Scaling
	MAT-based simplification and splat-based visualisation

	Discussion
	Conclusions

