


SD City mode







Medial AxIS Transtorm




MAT

*skeleton-like shape-descriptor

*models object as union of balls:

+ maximal balls tangent to the surface of
an object at 2 or more points

e centers of these balls form skeleton structure

*fully equivalent representation to original
shape
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Current iteration: #0, r = 285.48

For each point, medial ball is found by iteratively shrinking
very large ball centered along normal
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[ypotneses

Medial Axis Transtorm (MAT) of LIDAR point
cloud:

[. enables truly 3D analysis

2. can be used to effectively define features in
point clouds using its geometry and topology



VAT approximation (3D)

Robust MAT approximation



VAT approximation (3D)

Robust MAT approximation
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1. Input aerial LIDAR points

/46 351 points
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VAT approximation for point clouds

Open source Im
_ mplementation mai -
(~250.000 points/s with |6—cores|)n eorthm

https://g'\thub.Com/tude\fth/masbcpp
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O This repository  Search Explore Gist Blog Help #§ viann! +- 0 & °

:\ tude|ﬂ3d/masbcpp @watchv |0 | Kstr 0 Y Fork 0

C++ implementation of the Medial Axis Shrinking Ball algorithm — Edit

<> Code \
62 commits 1 branch 0 releases 1 contributor
@ Issues 3
ﬁ f branch: master ¥ masbcpp | + = .-
i Pull requests 0
Update README.md
EE Wiki
a ylannl authored 5 days ago Jatest commit s77c74463F &
B src add cmdline argument for disabling kdtree-reordering 6 days ago 4~ Pulse
P thirdparty update readme, forgot to uncomment part of cnpy 7 days ago
{s Graphs

2 CMakelists.txt better openmp detection 12 7 days ago

10 days ago 3/ Settings
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Visibility analysis
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- typically requires meshed city model

» needs to be computed Tirst (non-trivial for
hisher LOD)

* why not use high resolution point cloua

directly?

* points do not cast shadows, but MAT balls do
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\\orktlow

Depth map: distances from viewpoint to all visible balls

|. project each ball center
2. rasterise ball to viewport

3. perform depth test for each pixel

Point is invisible:

it It I1s further away from the viewport

than depth map to the object
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Depth map: distances from viewpoint to all visible balls

|. project each ball center

2. rasterise ball to viewport

3. perform depth test for each pixel
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\Vorkilow

Depth map: distances from viewpoint to all visible balls
Construct depthmag
|. project each ball center P\ / «—  forviewport

2. rasterise ball to viewport

3. perform depth test for each pixe

Point is invisible:

it It I1s further away from the viewport

than depth map to the object




\\orktlow

Depth map: distances from viewpoint to all visible balls

|. project each ball center l:
Point visibility query

2. rasterise ball to viewport by depth test
3. perform depth test for each pixe /
G AT
Point is invisible: 7///’\’7&\;\\\4
‘;»'A,.‘ )

it It I1s further away from the viewport ' '
- RS

than depth map to the object




N practice

Depth map for
selected viewpoint
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Depth map for
selected viewpoint




~eal LIDAR point clouo
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Real LIDAR point cloud, viewport view

. ]
bah 2Lt h

point cloud

At bt s ) -\'\.MI’* A

iy

. E
LI ' Tagd
Pt . Ry ’;‘
P o‘nol. e, ‘l. f "-l’ .3‘-:",."¢‘

=
) ey, e i, tseas  ssdap e 0, .t
T e ssa ® I 1 am * % e - . i N
i LT YR ] --ﬁ--. . ,". ‘e up
éﬁ - . . o At A > 2T e v vt
. . N s . . """*
e i L V. YL P 2 owormonduibssdnes 5o oo .....‘M........audo.o - oo.-lo “eadegraard®s A e u e 8 Teaun e u st smisesn = .J.'-!-'l.'o. sbvanrees #odPsiBs suedsd * ta Fead

e .;s. .mm %‘M“ 5

|18



Real LIDAR point clouo

e)

depth map for selected viewpoint



Real LIDAR point clouo

viewing
direction
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hidden volume
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—urther reading

Visibility Analysis in a Point Cloud Based on the Medial Axis Transform.
Ravi Peters, Hugo Ledoux and Filip Biljecki. In Eurographics Workshop

on Urban Data Modelling and Visualisation 2015, Deltt, Netherlands,
November 2015, pp. 7-12
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