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vTerrasolicl

Mika Salolahti

Business Deve/opmenf Manager

Mobile: +358 500 445 179

E-mail:  mika.salolahti@terrasolid fi

Kanavaranta 7 B 28  FIN-OO 160 Helsinki Finland

www.terrasolid. fi
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Terrasolid Ltd.

Founded in 1989

21+ years of software development on MicroStation
10+ years of point cloud software development
Last fiscal year revenues 3,5 M€

Customers in 90+ countries

Over 2500 TerraScan licenses sold

Global market leader in airborne and mobile laser
scanned point cloud processing

Based in Finland
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Terrasolid products

LIDAR processing
TerraScan

‘erraMatch
‘erraPhoto

‘erraModeler

‘errasSurvey
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Terrasolid products

Infrastructure design
TerraStreet
‘erraPipe
‘erraGas

‘erraHeat

‘erraBore
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Platforms

MicroStation V8i or V8 2004 Edition
Bentley Map
Bentley Map PowerView

Bentley PowerCivil
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Laser scanning

 Terrestial
 Static tripod
 Airborne

* Aeroplane
* Helicopter

 Mobile
e Car

e Train
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Airborne LIDAR principles

sLaser scanner and digital camera mounted into an
aeroplane or a helicopter

D"’é’égt'a”; Up to 300,000+ points per second
sNavIgatIon 1 "‘}'f___“‘
nertel Hfﬂ:‘:@‘;‘# -
Masauraient g § 8 S S~ / «Scanner mirror rotates to
‘:L—‘ L = create a scanning pattern
T Digital photographs every
300 kHz Laser - B 1to 3 seconds
Pulse Rat
o ulse rate 15 ¢m
Flight
Altitude N e PR s

Angle : é\ﬁ*\*\ Scan Swath
Q{W\ﬁ\\
}I Aecuracy T \W& *Precise location and position
TS A A ' tracking with differential GPS
ETKII and IMU (Inertial

Measurement Unit)

V¥ Terrasolid



Multiple echos & full waveform

Amplitude

First return

Second return

Third retumn

Fourth return

Last return
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Mobile laser scanning
3D Laser Mapping — StreetMapper

Optech — Lynx
Riegl - VMX-250
Mitshubishi
Topcon
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What do you do with Terrasolid's
applications?

 After the flight or drive the point clouds are pre-
processed with the hardware vendors specific

application
» After that the point clouds are calibrated and

the precisioon is improved with Terra
applications
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Transform:  Mone '|

Fit wiew: 3

Default point clazs

File information

20301 _ag
3400000
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Foints:
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[ Orly every th point
-

Flightline numbering

Last echo: 1 - Diefault i First number:
First echos: 3 - Low vegetation ™ |ncrease when:  File name changes |
oK I Cancel |
Import RAW laser data

and trajectories

ST E0E Process airborne
lign point clouds \\Classify the madaes and

rom multiple points with rules 9

flightlines produce orthos

roduce delivery
products
Surface models with breaklines

Accurate 3D road and bridge models for design purposes
Contours

Building models

True orthos

Digitized transmission power lines for efficiency calculations
Digitized transmission lines for vegetation maintenance
Flood models

etc...
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TerraScan

* Read the points into the correct coordinate
system

* Divide the points into blocks
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TerraScan
Classify the points by flightline
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TerraMatch

* Match the multiple flight passess by tie lines
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TerraScan

Point classification
Ground

Vegetation by height from
ground

Buildings
Model keypoints

Manual editing
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TerraPhoto

TrueOrtho-production

Supports the point
classification process

We have the ground
model from LIDAR
points

We have the building
roofs through
automatic vectorization

corrections and seamline edifing . B
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TerraPhoto

Draping an ortho on to the ground

[ Viewd, Defautt ==
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Airborne Positioning
e el gy <
g

Fairly uniform satellite visibility

Fairly uniform positional accuracy
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Mobile Trajectory Solution

w Gy 8,
@
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Satellite visibility varies
Positioning accuracy varies
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Fluctuating Corrections

« Xy correction vectors for drive pass in difficult
city environment

444444444444444444
00000
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Airborne vs Mobile

Good satellite visibility .

Consistent positioning .

Free design for flight pattern

Not many surprises

Consistent point density .

Sees objects from above .

Less details: mapping level

Fairly consistent light
conditions for images

Varying satellite visibility
Accuracy varies

Has to follow the road network
Suprises: road work, traffic...
High density on the road

Low density off from the road
Sees object from all directions
More details: engineering level

Light conditions vary all the
time: dark/bright images
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Point classification

 Automatic and manual routines
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Default
Ground

Low vegetation
Medium vegetation
High vegetation
Building

Low point

Model keypoints
Vector building
Bridge

Wire
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Breakline ground
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Automatic building vectorization
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TerraScan
» Automatic building vectorization
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33 km wide
51 km high
3 billion points

Automatic building
classification

Automatic building
vectorization

72,000+ buildings

6 hours vectorization
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3D-building model
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Rectify / Wall rasters

« Creates visualization rasters for walls

 First version produces reasonable results from oblique
airborne images

Rectify wall rasters

Uze images:  All images v
Each polpgon from:  Only one image v
binirum area ; |1EI.EI m2
FRequire: | 20 % coverage
Bixel zize: |0.100 m
Depth maps:  Image selection v| Talerance: |1EI.D m

Diefinition fies: Create material and palstte "I
Material: | E:\sakastdgrieakas_debug.mat Erovize

Palette: |E:\sakae'\dgn\sakae_debug.pal
Raster directany . | Evsakashdant

........

Mame prefis: | wal
" i = T V¥ Modify element color
74 =

B
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Helsinki Tram Survey
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Helsinki Tram Network

* About 200 000 passengers per day

* Lines 1, 1A, 3T, 3B, 4, 4T, 6, 7A, 7B, 8, 9, 10
* 85 kilometers of commuter track

* 97 kilometers of track in total
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Data Volume

* 14 603 216 184 laser points collected
* 462 GB as .las files

* 19628 forward looking images recorded
* 15 GB as .jpg images
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Data Collection

Carried out by 3D Laser Mapping

StreetMapper mounted on a tram |

* 2*200 000 Hz scanner
* Forward looking 2144 * 1424 camera

Tram installation 29" May 2011
Data collection drives 29" - 315t May 2011

Some images collected with system mounted
on a car 1% June 2011
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