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What was the project about again?
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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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New & “Iimproved”: no more surface, just the points
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New & “Iimproved”: no more surface, just the points
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New & “Iimproved”: 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 AHNZ

3. diff presentations/workshops/conferences

4. prototype implementations - Ravi's pres
D.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 AHNZ2 download service



AHNZ

- elevation model whole NL
- 1t's big: 639,4/7,709,621 points
- 1372 tiles of bkm x 6.2bkm
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Official AHNZ2 download workfiow

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)

0. combine them to view the building an its surrounding
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Getting tiles.




geom_valid
» (Actions)

» (Derived)
bladnr : :
cellsize
da 2008-01-28
g=om_valid true
lo_x 85000
lo_y 443750

max_datum 2008-03-23
min_datum 2008-01-28
update 2008-05-28

W

No features at this position found. ' Coaﬁdinate: 86133,447122 Scale €



® OO / | geodata.nationaalgeoregic X \:

& C' || geodata.nationaalgeoregister.nl/ahn2/atom/ahn2_gefilterd.xml| wl A Y
v<entry>
<id>g37enl.laz.zip</id> ‘[g37en2| W

.

v<title type="text" xml:lang="nl">
Download Service van Actueel hoogtebestand Nederland (gefilterd) (AHN2) g37enl.laz.zip
</title>
<content type="text">Downloadgrootte: 443,5 MB</content>
<updated>2012-06-12T00:00:00.0002</updated>
<link href="http://geodata.nationaalgeoregister.nl/ahn2/extract/ahn2 gefilterd/g37enl.laz.zip" rel="alternate"
type="application/x-compressed" hreflang="nl" length="464991369"/>
<link href="http://geodata.nationaalgeoregister.nl/ahn2/extract/ahn2 gefilterd/g37enl.laz.zip" hreflang="nl"/>
v<rights>
http://creativecommons.org/publicdomain/zero/1.0/deed.nl
</rights>
<category term="http://www.opengis.net/def/crs/EPSG/0/28992" label="Amersfoort / RD New"/>
<georss:polygon>50.6 3.1 50.6 7.3 53.7 7.3 53.7 3.1 50.6 3.1</georss:polygon>
</entry>
v<entry>
<id>g37en2.laz.zip</id>
v<title type="text" xml:lang="nl">
Download Service van Actueel hoogtebestand Nederland (gefilterd) (AHN2) g37en2.laz.zip
</title>
<content type="text">Downloadgrootte: 410,8 MB</content>
<updated>2012-06-12T00:00:00.000Z</updated>
<link href="http://geodata.nationaalgeoregister.nl/ahn2/extract/ahn2 gefilterd/g37en2.laz.zip" rel="alternate"
type="application/x-compressed" hreflang="nl" length="430759428"/>
<link href="http://geodata.nationaalgeoregister.nl/ahn2/extract/ahn2 gefilterd/g37en2.laz.zip" hreflang="nl"/>
v<rights>
http://creativecommons.org/publicdomain/zero/1.0/deed.nl
</rights>
<category term="http://www.opengis.net/def/crs/EPSG/0/28992" label="Amersfoort / RD New"/>
<georss:polygon>50.6 3.1 50.6 7.3 53.7 7.3 53.7 3.1 50.6 3.1</georss:polygon>
</entry>
v<entry>
<id>g37ezl.laz.zip</id>
v<title type="text" xml:lang="nl">
Download Service van Actueel hoogtebestand Nederland (gefilterd) (AHN2) g37ezl.laz.zip
</title>
<content type="text">Downloadgrootte: 458,6 MB</content>
<updated>2012-06-12T00:00:00.000Z</updated>
<link href="http://geodata.nationaalgeoregister.nl/ahn2/extract/ahn2 gefilterd/g37ezl.laz.zip" rel="alternate"
type="application/x-compressed" hreflang="nl" lengt’"480895166"/>
<link href="http://geodata.nationaalgeoregister.nl/ahn2/extract/ahn2 gefilterd/g37ezl.laz.zip" hreflang="nl"/>



g37en2.laz.zip

36/,91/,644 points
431MB

u3d7en2.laz.zip

157,259,896 points
440MB
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AHN2 - Overzicht download links

@ www.arcgis. com/apps/OnePane/basmvuewer/mdex html?appld 917565db2 7be4283989da1d64cf437a4

AHN2 OverZ|cht download I|nks

B
X

Deze kaart geeft een overzicht van
alle beschikbare kaartbladen van het
Actueel Hoogtebestand Nederland
(AHN2). Het is mogelijk om door
middel van een pop-up informatie
over het desbetreffende kaartblad te
krijgen. Via de pop-up kunt u ook
gemakkelijk de verschillende AHN2-
bestanden downloaden.

NB: Zodra u op een link klikt om het
bestand te downloaden, dan doet u
dit direct bijf PDOK. De links
verwijzen allemaal direct naar de
juiste kaartbladen in de Atomfeed-
downloads van PDOK. Voor
vragen/opmerkingen over de
downloads (zoals snelheid,
beschikbaar) adviseren wij u om
contact op te nemen met

PDOK, www.pdok.nl.

PDOK maakt onderscheid in de
volgende AHN2-datasets:

e Het AHN2 0,5 meter
maaiveldraster, opgevuld is
bedoeld als
maaiveldbestand, waarbij alle
niet-maaiveld objecten
(bomen, gebouwen, bruggen
en andere objecten) uit de
puntenwolk zijn verwijderd.
Incidentele No-Data cellen
zijn opgevuld.

e Het AHN2 0,5 meter
maaiveldraster, niet-

Voorsd oten

[ eidscherndam
'S-GRAVENHAGE

Rijswijk

Delit

Vlaardingen

Ad

Atomfeed-downloads van PDOK.

Voor vragen over de downloads (zoals
snelheid/beschikbaarheid) adviseren wij u om
contact op te nemen met PDOK, www.pdok.nl.

AHN2 - Maaiveld (raster):

e AHN2 0.5 m, opgevuld
e AHN2 0.5 m, niet-opgevuld
e AHN2 5m

AHN2 - Ruw (raster):

e AHN2 0.5 m, opgevuld

AHN2 - Puntenwolk:

e AHN2 gefilterde puni
e AHNZ2 uitgefilterde pt
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Open Link in New Window

Download Linked File |
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Add Link to Bookmarks...
Add Link to Reading List

Copy Link
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How does that compare?

606 iceoVisor v.5.0 x W \
0 0 06 NSF OpenTopography Facility v T
€ - C A [) www.iderioja.larioja.org/geovisor/index_fs.php?lang=es&zoom=4&lat=4658463.49197&lon
: H e
«.» OvenTovpoeranh A Portal to High-Resolution tLogi] [_myOpenTopo | GeoVisor IDErioja SOl B! 2 lduck ™ Dol e 7 s
p p g p y Topography Data and Tools ( == < Capas i, 522 9666 i ok 5264666 \| } : | =530: -466
@pata OTools (sSite @La Rioja - Cartografia tematica I T sl (1) 13 14 : '
[IDErioja] /] e
Home | About [MBCIZEN Tools =~ Education =~ Community = Support # La Rioja - Cartografia tematica £2 byl
[IDErioja] T
LIDAR Point Cloud & Processing Raster  Google EarthFiles  Metadata  Contribute  myOpenTopo [ SIGPAC Web Map Service T>\17 18 19 20 21
() Gerloggafia paster (IGN) 522-4664 524-3664 |, 526-4664 664 530-466
@ Mapa Topografico 50k - IGN T SO o £ Hege
24 P, 2 25 26 27
160606 DHM /Punktsky | Kortforsyni - download . S} imorimi (POF) — PR i o
0s asociados en la fecha actual
Mil A p . Coordenada ETRS89 UTM30:
— iljeministeriet Jsqueda cat ‘
Geodatastyrelsen KO RT FO RSYN I NG EN 525468.70,4659398.37
DOWNLOAD @ Compartic ‘
tte ilkdr og betingelse jeelp 0 ortfo gen/Do oad A Avisos ‘ Datos asociados: La Rioja - Cartografia tematica [IDErioja]
ara e don Nivost | Capa/s: lidar
- e
DHM/Punktsky Kurv Ly sy W g b o] b,
e Cameres | | lear
Kurven er tom
1d: 1259516
1. Udtreeksmetode 2. Format og koordinatsystem 3. Vzelg omrade pd kort Nombre: Vuelo LIDAR PNOA reclasificado Bloque 524-4660
) EIE Proyecto: Reclasificacién datos LIDAR vuelo PNOA 2010
Hvordan beSti“er j £ . 3 Promotor: Trabajo de porel de La Rioja
- Fecha: 03/08/10
1. Vaelg udtreksmetode P Blogue: 524-4660
" Vaelg ferst om du ensker feerdig N (v, Densidad: ,5
< Tilbage brugerdefinerede udtraek; de | Observaciones: Fichero LAS reclasificado en 04/2014. Altura Ortométrica. Sistema Geogréfico de Referencia: L
udtraek kan downloades med de - 520  ETRS889 Huso 30N (EPSG:25830)
samme, mens du m3 vente op & e [ URL: ftp:/ftp.larioja.org/sig/tmt/t187/laz/laz_20100803_bloque_524 4660 epsg25830.laz
dage pé et brugerdefineret udt: r O Ariag e
. i { & -1 Documento
Udtraesksmetode : Feerdigt udtraek - 10 km 2. Vaelg format og koordina x
blokke Se oversigt over mulige formate 7 = 78 F T B = T ey T =
Format : LAS koordinatsystemer. La Vel Lidar
> Koordinats: : % & ;
ystem :  UTM32-ETRS89 1d: 1257806
" 3 ‘I""I‘I' °;“"“°k"r‘w "°;‘et el sess s | 520 Nombre: Vuelo LIDAR Villoslada de Cameros Bloque 045
= e vy Proyecto: Vuelo LIDAR Villoslada de Cameros
= Valgte omrid 000 Promotor: Gobierno de La Rioja
tr 1 Fecha: 19/11/09
o Blogue: 45
?b punktsky_6: T Densidad: 1,5
|7 punktsky._ N L S Observaciones: Fichero LAS no clasificado. Altura Elipsoidal. Sistema Geogréfico de Ref ia: UTM ETRS88
a ) ) 30N (EPSG:25830)
punktsky_ f\:\j \[%JEML_ . \is URL: ftp://ftp.larioja.org/sig/tmt/t187/laz/laz_20091119_bloque_0045_epsg25830.laz
punkESs GF FINLAND | -0 Imagenes
punktsiofl & - 5 Documentos
punktsky_{ I“lle service ofopen data Datos iad La Rioja - Cartografia tematica [IDErioja]
punkE 4] CTATIAZLT =N\ 11.1 LA R 19 e L 1o 1o TI7 1o 1y o T
punktsky_f Select product p,r-/."] Ripuby GeoVisor IDEnoja @ 2014 Gobiemno de Lla Rioja ] /’1"\ SR / I La Mex
- ) Nota'La informacién mostrada no fiens Yalidsz normatiarn juridicas ; © |UTm3oNETRSS
List all datasets punkESuy point 4 <] L [}
punktsky_t G; K § Al,, s a
punktskyZ6s = Laser scanning data (1) o B 5 = T G z A (o ——
A K Vis) o) fny s vhas T ko
punktsky 88 T & @) point doud H2L4122H4L 4134821 4134841 4134D2L 4134D4L 4134F2|L4 4134H21 4134H414312871 431284)4|  Point cloud (14/100)
punktsky_6: ddte o | Ay, S \/ A LA ¢ { R N7 L4133D3 %
punkisky B R el VANDA Lot A Ineanty « A L4133F1 x
punkizil j{l’.& 4!:‘348L L413483 m }1}3&0 4]!51" 4134731 4134t 11!,91’34?3-&3,1_281 4312831 ¢
punktsky_ — ey (! SMALLIC Sl S 1Y% ) L4133F2 x
Sections: Home | About | Data | Tools | Edi T levunina -
{ I | I | Uﬂ punktsky_ 4134 a4 41344 3124204312041 L4133D4 ®
il i
ktsk s b2 bmaten | = Sumboaidfn
Education: myOpenTopo | Tutorials - oy - x \vaow ‘", - - s L4133D2 x
RSS Feeds: B News | Bl Blog | Follow us off punkt=ie = o by 3 0
: 9 i Gl E3L4134G114134G3L4312A11 4312311 1413384 x
a 3 QY %
: punktsky_61 TN ST 1 ¥ . o oo 14134C1 2
3 Soch e |‘n NI A\, o o
punktsky,_62 - ]g
OpenTopography is supported by the Nath syl ';’z'i IML;B o /i L4 33 - 415 41‘?3 L4133H1L431182L431184L‘ L4134C4 % 25
i ) punktsky_62 = L | Wnkks L - 1o Yutela
For further information about OpenTopo ni : T -
a fmation about Upen lopaly unktsky 62 RN |l ohoetthe  Eaed > | Sidhe L4134C2 L3




MATAHN: an unofficial alternative

- As simple as possible
- Download only what you need
- No tiles

O 0 O MATAHN a seamless AHN2 download service "o
“aa ? % g E
Draw selection k é& & ,ufi’f‘ﬂf!.\\g A 4 & s é?gj el
O 0 0 MATAHN: a seamless AHN2 download service w

You selected about 245 F-;
thousand points! &P . %,
rocessing... E&,

Classification

We succesfully received you Y4 %
ground (gefilterd) s request and it is being % S
processed now. You'llreceN @ Ready to download Q. %
Thinning (Coming soon) email when your file is ready 7‘2
! You can safely leave this Please note that your file will be R
‘ window, maybe to make an deleted after 24 hours. But, you
Email request. can always make a new request.
frourEr O Task summary < Download
i G try (EW
Bl eometry (EWKT) O Task summary 2
SRID:28992;POLYGON(] )
AHN2 class Geometry (EWKT)
s ] SRID=28992;POLYGON((851 l °
AHN2 class
g

Execution time (s)
0.446162939072

OTB:Research
Institute

Actual point count
166894




MATAHN: only open-source software

@, python’
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MATAHN: workflow

«AHN2Z tiles
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MATAHN: workflow

-User request

1
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MATAHN: workflow

‘|ntersect tiles

1
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MATAHN: workflow

-Merge and clip
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MATAHN: workflow

»Send to user
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—ypotheses

Medial Axis Transform (MAT) of LIDAR point
cloud:

[. enables truly 3D analysis

2. can be used to effectively define features in
DSM using MAT geometry and topology



Current goal

Simplification of LIDAR point clouds:
Reduce number of points while maintaining detail,

E.g. for creation 3DTOPIONL i & —

=TT a8\ L T

e '—4‘ = e image by Ron Nijhuis & Marc Post, Kadaster
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MALT approximation

Shrinking ball >




MALT approximation

Shrinking ball >




NVetrics on the VAT

local feature size
(Amenta [9938)

~ 1fs(p)




| FS-based decimation




| FS-based decimation




| FS-based decimation




| FS-based decimation




| FS-based decimation
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Rotterdam 2012
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Noise |

unmodified
shrinking ball algorithm
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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

::_:;...'. Il i © 0 l o o.
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NVetrics on the VAT

separation angle
(e.o. Attali 1996)

1
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How 1o recognise ‘good’ pall”/

Look at development of ball metrics

. O O O Shrink the balls [test-data/dsm3.shp)] - densify=2x, noise=0, dencise=None O O O Shrink the balls [test-data/dsm3.shp] - densify=2x, noise=1.0, dencise=None

Good point Noisy point

|7



Getting a denser MAT

by keeping ‘sood’ balls

Shrink the balls [test-data/dsm3 . shp] - densify=2x, noisew 1.0, dendise=None

Shrink the balls [test-data/dsm 3. shp] - densify=2x, noisew 1.0, dendise=25.0

.
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' i . iy . i :
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... ~ c.‘ . .. .‘0-.. p 0. . ..o : o.. e ..- 0.
- L . -
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Ifs 5.31 " . - Ifs 5.12 .
r 5.31 * r 5.12
lambda 7.76 . * lambda 8.03
theta -0.07 (93,92 deg) e theta -0.23 (103.48 deg)
k 7 k 7 e
planar  43.04 deg Current (teration: #2711, r = 10.944 planar  38.26 deg New iteration, initial r =« 1000.0
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Results




Rotterdam 2012
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Noise

modified
shrinking ball algorithm
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Demo



| FS estimations

without denoising vvithdenoising
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Demo



Conclusions &
outlook




Conclusions

+ Nolise can be dealt with
» Assume point cloud with sufficient sampling

* LFS-simplification works for real datasets
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V\Vorkilow

DSM Application specific

|
| l

______________ ! L e e e - —

| |

|

Construct MAT ——p  ~nalyze MAT using Database of
importance measures ¢ ¢ AU
Recognize

features in MAT

Reconstruct DSM = Generalize MAT = ‘

Medial Axis Domain

Generalized
DSM
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Medial Axis Domain




