THE PEAK OF DATA
INTEGRATION

FME for detektion, 3D-modellering

och visualisering av trad

Jonas Nelson, Taby kommun
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FME User Conference



Agenda

e Vad vill vi astadkomma?
e Vad har vi att arbeta med?

e Hur anvander vi FME?
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Centrala Taby

Ser sa mycket attraktivare ut med trad!
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Vad har vi att arbeta med?

Som kommun sa har vi begransade ekonomiska resurser.

- Hogupplost laserskannat punktmoln - tyvarr utan vegetationsklass.
- Byggnader - bade som 2D ytor och som enklare 3D-modeller (skapade delvis med FME).

- Rasterbilder (fér drapering).

- FME Desktop
- SketchUp

Punktmolnsklassen “"Unclassified” innehaller visserligen tréd,
men &ven alla punkter som tréffat bilar, lyktstolpar, balkonger,
byggnadskranar, skyltbagar mm.,



Hur anvander vi FME?

Punktmoln utan Hitta tankbara tradomraden Resultatet, kombinerat
vegetationsklass Position, hojd, diameter med byggnader och ett
Ersatt med en 3D-modell ortofoto, ar riktigt trevligt!
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FME hjalper oss med tre saker:

1. Vilka av alla punkter i punkmolnet kan tankas

representera trad?

2. Var finns de individuella traden?

Berakna deras position, héjd och krondiameter.

3. Ersatt traden med skalade 3D-modeller av trad i

SketchUp.
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1. Vilka punkter i punktmolnet representerar trad?



Read the LIDAR pointcloud
v

Bhos o

1.a) Las in punktmolneti FME
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v Get rid of ground points and building points

| 1 m buffer around buildings, to
get rid of artifacts along the
- walls, such as window sills etc.

1. b) Rensa i punktmolnet

buildings from the
point doud

V
(Cipper_2 &)

(isds
(ousae -
(> <Raeass e

| Cut off the buffered

Keep only first returns of
the Undassified dass (1)




1. ¢) Normalisera hojder
och filtrera ut ett visst
hojdintervall (min-35m)

. (}Rm(t REEES AT S

(D <Rejected=

I <4 eller >35

e . .
~=" (b <Unfiltered> —
PointCloudFilter_2 [PointCloudFilter] > T .

Flter Expressons:
Expression

Output Part
@Camponem{z)<${MhTreeHeight_}||_@Component_(z]>35 <4 gller >35
Output Unfitered Points: Yes
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=

. LDAR hits i tresoften have muktple
1. d) Behall endast punkter retum, contay o i on hard sifaces

med minst 2 returer | [
———{PointCloudrifter 3 5

[l- nr_of_retumns>=2 ;——4

(b <Unfiltered> >

(_b =Reajected= I}"
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1.e) GOrvad som ar kvar ~— Oreaksm D iSEess O Omrems
i P <Rejected> . P <Rgecte . A
av punktmolnet till ytor " =

Creates a muki-point object
from the point cloud separate polygons

object.

The Alpha-value is critical here!
Low values filters out more, but
the result also dependson the
resolution of the input LIDAR data

Create area from the multi-point

Observera de langsmala ytorna.
Dessa dr t.ex. skyltbégar dver
végar, balkar for att halla
kraftledningar, och liknande.
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Create rotated Bounding Dekte boxes thinner than the User Keep only if the relation
Pammeter <MinTreeDiameter=, default 2 m. length/width is smaler

1 . f) Ta b O rt f(.j r iunﬁiznndd E.ﬂiré}:jhum Boxes thinner than 5 m are tested further. than 5:1
lan gsmala ytor - Goninghoagocer2 ) (— (T G )

[B‘ Box b [D? Thinner than MinTreeDiameter i [* Too slim
- -

(» Suspects (Thinner than 5 m)
(b ox
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y | Polvgons = 30 sqgm are i
probably several trees, Possble solitary trees. Ciraularity factor =0.7 are

Compute circularity (trees accepted for solitary trees
are rounder than bears) - 4

| Compute the area Polygons < 3 sqm are

1 . g) Behé” de mest “fmm*"-"’“ _. dfﬂpbed(latr:fp"postsetc), andshm&dble'mbdmdedl
cirkulara ytorna |

Ciraularity factor =0.2 are
accepted for chopped

Chop areas into "tree-szed” parts, so
that the Circulanty Calculator won't
delete long and narrow Ines of trees

Sma cirkulara ytor ar troligen solitar-trad.
Storre ytor kapas upp i "tradstora” bitar,
och rundhetsfaktorn beraknas.

Vi tappar négra fa tréd i denna del av
processen (framst bland de minsta), men
férdelarna évervdéger.
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Clip the point cloud
with the computed
tree areas

1. h) Beskar ursprungs-punktmolnet

med de beraknade tradytorna. (a0
—{Cippes %
E;_.
>
I::»-

" ? o
f‘ - (b Outside
J / o (> <Rejected>
J e

b o Nu har vi ett punktmoln som (nastan
& » enbart) utgors av tradpunkter.
L : '

., B
": Allt upp till detta steg hade varit onodigt,
' ,“ . £ omvihade haft en punktmolnsklass for
2N “High Vegetation”.
. S &
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2. Hitta individuella trad och berakna position, hojd och diameter



2. a) Skapaen 1x1 m grid med  {FoneEeERes )
staplade 3D-punkter, genom (ene —
avrundr“ng aVv XY'pOS|t|Onen @int32 ruunds:{‘r'tuwhnle meters. This

creates a 1x1 m grid where the LIDAR
i points are stacked vertically.
"5'4%: We can then find max (and min) Z in
:"44-/:':,_": each stack.

A e
" 3 “iETyersITIEracy och
i "’1‘-' ---------------- o060
. aile. e e R e 8 SRR
ide1 7 ks, of A s bt s
g, L aeeiseae sortera 1rram

hogsta Z i

" \"_ e
8 e ':._\"\ \_“ \T‘
GC) \:\ \ . ‘\‘ "‘ . .
. L _ i
: R varje grid-
ug . ,\.\\_.- . it } : z_highest z_lowest _part_number
- LY A &
S N SHE TR 15.37270504741... 14.15013840853... 159 un kt
A i g RO 15.42342783019... 14.16513840853... 160 .
o bk L3, cas’ 17.14870504741... 14.25470594741...
= BEm e g [17.30574900400... | 14.27490815565...

15.37545297369... 14.36976611060... 163




2. b) Jamfor varje grid-punkts Z_max
med grannarnas, for att finna lokalt max.

.

e L Denna sékbufferts storlek dr viktig.

VS R O W, Ar den fér stor, kan vi missa mindre tréd
SN . - intill storre.

Ar den for liten kan varenda uppstickande
LS gren bli ett lokalt max.

Hdr soker vi med en radie pa 2.5 m, vilket
betyder att vi i varje riktning jamfor en
punkt med dess tva narmaste grannar.

z_highest z_lowest _part number
4.423985805860... 3.747985805860...

[4.773313572523... | 3.788313572523. _

5.535241739976... 3.800173338795...
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Every point gets a List Find the highest zvalue Check if the point's If so, create a
('neighbours”) of the (of the neigbours and own z-value E the new 30 point
neighbouring z-values, the own value) highest, cormpared to (lbcal treetop)

2 . C) I_O ka | a m a X — and their own. the neighbours’ with z = highest
trolig tradtopp O - CE— O Jat s

OBS: | den elaka verkligheten kan trdd forstas
luta, och de kan ha fler dn ett lokalt max
(= flera tradtoppar).
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Denna modell utger sig inte for att vara perfekt.




Creates Voronoi polygons

2. d) Skapa Voronoi-polygoner bl

seldom wider than 15 m)

kring varje tradt

Voronoi-polygonerna begransas har till 8 m
radie (Iampligt for véara typiska trad, men detta
skulle potentiellt kunna vara ytterligare en
anvandarvariabel).
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2. e) Beskar Voronoi-polygonerna

m e d m OJ | Iga t ra dyta n | {&m the Voronois ‘ Keep only clipped ‘Keep only reasonably
PP S “with our "possible Voronoi parts which round Voronois
e ' tree areas” have a treetop inside.

Detta kan dela en Voronoi-polygon i flera
delar. Behall da bara den delen med en
tradtopp inuti, och bara om den ar rimligt

cirkular.
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2. ) Skapa Bounding Boxes och
flytta tradpositionen till mittpunkten Got the conterpant of th

boxes (since trees might lean,
the highest top is not

G i 3 Creates bounding Get the mean of the necessarify right above the
R Y 4 | boxesand computes sdes and sve it as trunk, o this posttion could be
R ' ¥ ”ﬁ\ 4 the sides " tree_diameter”. as good)

N - o . e
- ’ 1 -~ $ ;J‘ .4. . ,‘:". 'R .| _;._.:;::.-1'_:

Inget sager att en tradtopp alltid ar
exakt over stammens position.

3 Dessutom flyttas de flesta
tradtopparna inte sarskilt mycket.
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2. g) Berakna krondiameter

Cirklarna (tradens krondiameter)
beraknas som medelvardet av den
omgivande rektangelns l[angd och bredd.

Nu har vi alla attribut vi behover for
att modellera traden;

Position, hojd och krondiameter.
(Aven om “tridslag” ocksé hade varit

trevligt...)
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3. Ersatt tradpositionerna med en 3D-modell och skala den

FME User Conference



3.a) Las in lampliga 3D-modeller av trad

Jag anvander enkla (low-poly) tradmodeller
fran SketchUp 3D Warehouse, och slumpar
bland tre olika modeller for mer variation.

SharedItem saves data, one
Scale it to 10 m model can be re-used for
3D SketchUp Tree model high, 5 m wide hundreds of tree points

@)s— Lovirad_1om 5 >——{Saler -@}lf::fsmmtenm&er 0]

(» Scled [ (B Output :
(> <Rejected>  [-e (> Rejected>  [>e

Rescale the 10x5 m madel Offsets so that the tree
acoording to tree atiributes fits the ground level

Merges each tree point
with a 3D tree model

:‘I FeatureMerger_ Trad {E:}J
{ supplier )
/_L“%:e:‘uasj %_/-—[{QtaredIterrﬂDSEtteE ) ~{ Scaler 3 i) ~{ Offsetter | i)
= (P Output L‘>—/— (» Scled }—/J (» Offset —

b U Requesto
(B lruns el i |> (» Unmatched P (> Rejected> [ (> <Reected> [+

{B Usedsupplier E; :
(D’ UnusedSupplier }, [b <Rejeded> TP.

(b <Rejected> e
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3. b) Slutresultatet, visualiserat i SketchUp
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Google Earfi *

LoD2 + trad, SketchUp

FME User Conference
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FME User Conference

THE PEAK OF DATA
INTEGRATION

2 0 2 2 U ¢

Trad ar en viktig del i
en 3D stadsmodell.

FME kan hjalpa dig att
skapa dem.



My participation was made possible thanks to
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THE PEAK OF DATA
INTEGRATION
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Kartografiska

GISS

Geografisk InformationsSamverkan
inom Stockholms lan
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Tack!

jonas.nelson@taby.se
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THE PEAK OF DATA
INTEGRATION
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FME anvandarkonferens 2022
Vancouver, Canada

24-26 augusti 2022
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Torsdag 25/8 Fredag 26/8

Onsdag 24/8

Don Murray & Dale Lutz, Safe Software
- Inledning / Valkommen

VIP gast: Rick Hansen (Man in Motion)
- Becoming a Difference Maker

VIP gast: Susan Walsh
- The Danger of Dirty Data

Tim Albert, Victoria Airport Authority
- Wood VS Wings

Jonas Nelson, Municipality of Taby
- Modelling Trees with FME

Pierre Nowacki, HoloOne
- Entering a New Digital Realm with AR

The Rec Room — The Peak of Fun
- Gratis arkadspel, mat och dryck

Fun Run/Walk
- 5 km langs hamnen

VIP gast: Matthew Luhn, Pixar
- Storytelling and Big Data

City of Surrey
- Vision for an Enterprise-Wide use of FME

Intressegrupp: Local Government
- Process Big Data (flooding data),
- Webhooks i FME Server

Peter Veenstra, Pivvot
- Using FME to Create Maps for Games

Mark Ireland, Safe Software
- Using Map Algebra in FME

Matthew Smillie, VirtualCitySystems
- 3D City Model applications w. FME Server

Hans van der Maarel, Red Geographics
- Supercharging Your Map Production

Jasper Wisbecq, Nordend
- Detecting Roofs w. Solar Potential from LIDAR

Don Murray & Dale Lutz, Safe Software
- FME Sneak Peak & The Journey Ahead

Iria Costas Vazquez, ConTerra
- How to Find Excellent Wine with FME

Peter Veenstra, Pivvot
- FME Driven Metadata and Data Governance

Jon Hawkins, Waterford City
- FME Improving Public Services one
Transformer at a Time

Alonzo de la Cruz, Suncor Energy Inc.
- How | Helped my Students Learn&Love FME

Dmitri Bagh, Safe Software
- AR, an Everyday Tool for a City Worker

Dale Lutz & Jovita Chan, Safe Software
- CAD & GIS, 8 Ways to Automate Integration

Avslutning med glass och strumpfoto
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Vancouver Aquarium

3 {m; i3
Min och manga andfas presentationes fran
FMEs anvandarkonferens 2022 hittar man pa

https://www.safe.com/presé&ntations/
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