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Bl Object monitoring  —

= Example: slope

- measurement of all discrete points
one after the other

- single point address

- high measuring accuracy

area of interest

points
of interest

total station

Source: https://de.cleanpng.com/png-d60gws/
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n Object monitoring

= Example: slope

! area of interest "
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scanning for long ranges

recording of a surface consisting of
millions of points

fast object acquisition

terrestrial laser scanning
(TLS)

Source: https://kb.unavco.org/kb/article/unavco-
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Object monitoring B L y—

= Example: slope

- different point clouds at different
times
= different epochs
- detection of changes by
differences of 2 epochs

epoch 2 (t,)
epoch 1 (t,)

Source: https://kb.unavco.org/kb/article/unavco-
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E Analysis of the deformations ' g

3D Feature-based methods
(with descriptors)
defining features e.g. neighborhood
ﬁ relations of points in terms of distance and

orientation

Area-based methods
(with open source software Cloud Compare)
standard methods:
C2C = Cloud-to-Cloud

- = C2M = Cloud-to-Mesh

M3C2 = Multiscale Model to Model

CloudCompare'?

types of deformation:
- solid body movement
- dynamic deformation

HORE RS e
Source: https://www.danielgm.net/cc/ M N
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Test experiment — simulation of a landslide ' UL —

kinetic sand

3D Feature-based methods
(with descriptors)
defining features e.g. neighborhood
relations of points in terms of distance and
orientation

wooden box
|

Area-based methods
(with open source software Cloud Compare)
standard methods:
C2C = Cloud-to-Cloud
C2M = Cloud-to-Mesh

A landslide is simulated by removing M3C2 = Multiscale Model to Model
supporting bars and changing the
inclination of the box.

epoch 1 (time t,)

epoch 2 (time t,)

: e
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n Test experiment — simulation of a landslide e S

= Deformation Analysis
Point Feature Histogram (PFH)

3D Feature-based methods
(with descriptors)
defining features e.g. neighborhood
relations of points in terms of distance and
orientation

No clear statement,

not satisfactory right now!

— promising approach

— results need to be controlled and
parameters adjusted

65 T

>

645

outlook: laboratory test with deformations

shows the " ow that are known

e “02

changes by vectors e | " e
VION

Denise Becker, Laura Raddatz, Prof. Dr.-Ing. Jérg Klonowski i’MON Conference, 07.12.2021

RFCS RESEARCH PROJECT



o\l (=] X4 =]
T“a“\.‘ Y fest“ ;E Ml
v YO\“‘ inte Blg piCtu re TECHNIK At
fo HOCHSCHULE MAINZ (=]

UNIVERSITY UF Institulﬂ_lrraumbezogone .
APPLIED SCIENCES  Hochachutemtaine ]

® o ®
Object recording Simulation Deformation Analysis Outlook
g many epochs Area-base methods laboratory
/? Cloud Compare | cioucompars’: tests with
target
area of interest defo rmations
\ 3D Feature-base methods . control
Descriptors [ i i
adjustment
terrestrial laser scanning i new i
(TLS) . approaches
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LIDAR MONITORING

Automated monitoring for risk management in mining, infrastructure and natural hazards
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Daniel Schroder, M.Sc.
Senior Project Manager Geomonitoring

DMT GmbH & Co. KG
Am TUV 1
45307 Essen, Germany

daniel.schroeder@dmt-group.com
+49 201 172 1856

ﬂ DMT Civil & Mining Engineering
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= ENVIRONMENTAL INFLUENCES ON THE STABILITY OF A PERMANENTLY INSTALLED
LASER SCANNER (ISPRS: M. Kuschnerus, D. Schroder & R. Lindenbergh)

Effect of Storms on PLS Stability

cloud to cloud distance [m]: stormy day February 2020 09:00 and 10:00
(wind speed 16.5 m/s)
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* Die Atmosphare als restriktiver Einfluss auf Messergebnisse eines Long Range
Laserscanners (Geodatische Woche Obergurgl: D. Schroder & A. Nowacki)
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(L. Winiwarter / Uni Heidelberg)

Change detection (o = 0.005000)
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* 4D Topographic Point Cloud Change Analysis using Kalman Filters 3 i
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DMT SAFEGUARD LIDAR
INTEGRATION & SERVICE



Connectivity

DMT Data Center
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Essen (DMT)
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Application |
Vals (Tyrol) — Rockfall
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Application I
Infrastructure
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Application lli
Mining
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Summary
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» SAFEGUARD can fully integrate the LIDAR system!

= Multisensory platform without additional software

= Experts support customers in quality-assured integration into their risk management,
taking into account standard guidelines

* The client receives quality-assured data and expertise, not just data acquisition

» System is ready to use and marketable!
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