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Reminder of original goals
of the project
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Medial axis transform (MAT) = skeleton
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edial ax_is transform (MAT) = skeleton
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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 ISl 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

PointCloudSimplifier

Outputs point cloud features that have fewer points than the original input features while

maintaining the original shape. This transformer is typically used to reduce data volume by
identifying a set of points to keep and discarding the remaining points.

View Documentation Try it Free in FME Desktop
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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
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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

Robust approximation of the

Medial Axis Transform

from aerial LIiDAR point clouds
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LFS simplification

Original points

Hoogtebestand Rotterdam 207 %5



LFS simplification

LS simplified 1o 25%

Hoogtebestand Rotterdam 207 %6



esults

Reduced to 11%
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Local feature size simolilication (cuacralic)
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Visualisation of PC (based on 3D MAT)

Splatting




Visibility in a PC (based on 3D MAT)

. |

Point visibility query
by depth test




code 3D noisy MAT computation == open-source
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code 3D noisy MAT computation == open-source
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Building the “topology” of the MAT (to allow analysis)
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Building the “topology” of the MAT (to allow analysis)
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Building the “topology” of the MAT (to allow analysis)
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Building the “topology” of the MAT (to allow analysis)
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Building the “topology” of the MAT (to allow analysis)
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Building the “topology” of the MAT (to allow analysis)

/]
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)

h. etc
) ) ) '
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Journal article

Computers & Geosaences 90 (2016) 123-133

journal homepage: www.elsevier.com/locate/cageo

Contents lists available at ScienceDirect

Computers & Geosciences

Research paper

Robust approximation of the Medial Axis Transform of LiDAR point
clouds as a tool for visualisation
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GCovernments and companies around the world collect point clouds (datasets containing elevation
points) because these are useful for many applications, e g. to reconstruct 3D city models, to understand
and predict the impact of floods, and to monitor dikes. We address in this paper the visualisation of point
clouds, which is perhaps the most essential instrument a practitioner or a scientist has to analyse and
understand such datasets. We argue that it is currently hampered by two main problems: (1) point
clouds are often massive (several billion points); (2) the viewer's perception of depth and structure is
often lost (because of the sparse and unstructured points). \We propose solving both problems by using
the Medial Axis Transform (MAT) and its properties. This allows us to (1) smartly simplify a point cloud in
a geometry-dependent way (to preserve only significant features), and (2) to render splats whose radii
are adaptive to the distribution of points (and thus obtain less “holes” in the surface). Our main con-
tribution is a series of heuristics that allows us to compute the MAT robustly for noisy real-world LiDAR
point clouds, and to compute the MAT for point clouds that do not fit into the main memory. We have
implemented our algorithms, we report on experiments made with point clouds (of more than one
billion points), and we demonstrate that we are able to render scenes with much less points than in the
original point cloud (we preserve around 10%) while retaining good depth-perception and a sense of
structure at close viewing distances.

© 2016 Elsevier Ltd. All rights reserved.
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Journal article

Accepted and

In press

Automatic identification of watercourses in flat and

engineered landscapes by computing the skeleton of a
LiDAR point cloud

Tom Broersen®, Ravi Peters®* Hugo Ledoux®

3D geoinformation, Delft University of Technology,
Julianclaan 134, 2626BX Delft, The Netherlands

Abstract

Drainage networks play a crucial role in protecting land agsinst floods.
It is therefore important to have an accurate map of the watercourses that
form the drainage network. Previous work on the automatic identification of
watercourses was typicelly based on grids, focused on natural landscapes, and
used mostly the slope and curvature o the terrain. We focus ir. this paper
on areas that are characterised by low-lying, fat, and engineered landscapes;
these are characteristic to the Netherlands for instance. We procpose a new
methocology to identify watercourses automatically from elevation data, it
uses solely a raw classified LIDAR. point cloud as input. We show that by
computing tuice a skeleton of the point cloud — once in 2D and once in 3D
— and that by using the properties of the skeletons we can identify most 39




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

CREATING THE MED /AL AXIS TRANSFORM FOR BILLIONS CF
FIDA L PN S LSING A MIENVORY TTTICIENT ME AN

4 thes's submittes 1o the Delft University of Technalogy in sartal fulfillment
af the requirements lor the degree of

Master of Sc.enae in Geomabics

by
Muzoo Lam

Jenuary 2u16
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MSc thesis #1: scaling to billions of points

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
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MSc thesis

2. auto identification of watercourses

~_"
//
(a) Perspective view of skeleton and (b) Plan view of exterior skeleton

ground points.

sheets.

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



Future plans?
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