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5 years of experience - Leica GeoMoS scanning for deformation monitoring
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5 years of experience - Leica GeoMoS scanning for deformation monitoring

K GeoMoS B hfIHatiA
Overview automatic scanning with Leica GeoMoS

o B IMIARIE RS
Sensors — in the field

« GeoMoS#txIL——Z AL IERE
GeoMoS core — with cloud processing capability

- BENSTEE, EEMEE LRSAMEER
Browser — visualize results on any device
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5 years of experience - Leica GeoMoS scanning for deformation monitoring

FEMS60L uhITFHY
Leica Nova MS60 MultiStation

o« RN E-ATRplusCNIFE
3D prism measurement — ATRplus long range

- FHig-BE SR
Scanning — geo-references point cloud

- BRIR-SoPEE, JENEGRRS

Imaging — high resolution dual camera image system
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5 years of experience - Leica GeoMoS scanning for deformation monitoring

®-FGeoMoS B shFAHEHLIA
Overview automatic scanning with Leica GeoMoS D
=

- FRREMS60RIEIERE
Data acquisition from Leica MS60

© BRELIE

Advanced cloud processing

° _"rﬂ:’ & N

Detect deformation

B (BFHi, SMS)
* Inform (E-Mail, SMS)
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5 years of experience - Leica GeoMoS scanning for deformation monitoring

£k~GeoMoS Bmf3fE#tix Overview automatic scanning with Leica GeoMoS

 fk¥*Leica MS60
- GeoMoSHIHEiE
GeoMoS Scanning Option

« Xt

Compare geo-referenced scan areas
- GAREIHTAMELS
In combination with 39 prisee

MS60 TN
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5 years of experience - Leica GeoMoS scanning for deformation monitoring

Rz FA Z 570151 H——\ IR R mE 3 Use cases and projects — Scanning of highway surface

Nyl ==

- NEERERIFEAIF Prism mounting not possible

- EMEZMAMEXE (EEREELFRAH) Define multiple scan areas (grid on road surface)
- TBMZE IR T#E# TBM excavation below highway

- ZBAEIBERT, KEERTERMMLERAccurate and reliable results under heavy traffic
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5 years of experience - Leica GeoMoS scanning for deformation monitoring

= BI-Z 3348
Use case — Scanning of parts of buildings

- B MHLIZHENE T Excavation under or nearby buildings

- PEEZRERERIIF R Prism mounting partly not possible

o 5148 5 18454 Mostly combined with 3D prism monitoring

- —HSFEISMThe result is 1D deformation

- EEEEERZREMIE, FE3INXE

Use 3 areas nearby on perpendicular surfaces
« 3x1D

1B K S EF T EN N Settlement caonl

Facade

easured on overhang Overhang

y S E = B M
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5 years of experience - Leica GeoMoS scanning for deformation monitoring

Z - N T LABIA B S5 4434 ]
Use case — Scanning of parts of structures — difficult to access

- EF 4 T s M LA FFZExcavation under or nearby buildings

INATmP =

- NEEZRERIFEAIF A Prism mounting partly not possible
- 58 S 425 & Mostly combined with prism monitoring
- EHTFREAZH Precise deformation perpendicular to surface

/'_'I—I

o B FAHEIK T @ TSN N Settlement can only be measured oy ¢
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5 years of experience - Leica GeoMoS scanning for deformation monitoring

{5 A Z4)-F34 5 LW E R i% A Use case — Scanning geotechnical fault mining/rockfall

- JEEEIX300K (BURTF&ETE) Range up to 300 m (depends on reflectivity)

- SEE (BURTHREEEE) High accurate (depends from the flatness of the surface)
« 5148 5 WA FE 45 & Mostly combined with prism monitoring

- 5E/%& (BBim$EMEN) 8454 Mostly combined with imaging (Telescope camera)

° ﬂ/ﬂ']'ﬁﬁq:%ﬁﬂl‘]#xrﬁﬁ

Detects deformation perpendicular to the surface




.
SEERZLE- Rk GeoMoS FAHZEHZ M

5 years of experience - Leica GeoMoS scanning for deformation monitoring

- BEhFA-EE; T =1 E S Automatic scanning — what is important?

N s/NAEE>10° (FES8m, FEE50m) Minimum angle of impact > 10° (height 8m, distance 50m)

I B i 333 BE B Distance to the object

X E AN (EZNENXEFSE]) Size of a scan area (split in multiple smaller areas)
HAE s Kz (E&! ) Expected max. movements (overlap!)

B EEW EHEREERE (BX#E28/4Jk=FT5) Data volume over mobile Internet (2 - 4 MB per scan)
REFEE xZRIIESEEFlatness of surfaces for deliver higher accuracy

Egg-carton-effect!
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5 years of experience - Leica GeoMoS scanning for deformation monitoring

Leica n.Vec Technology
TR R-X BRI

Compute deformation — Filter moving obstacles

WS BR IR 95T = H RV ZE R 2 M
Filter out the impact of the traffic in raw measurements
Z PR LE SESK BBefore filter
Lines caused by passing obstacles

BRREMER (CER)
Remove single outliers in relation to their neighbors

sE s 32 18 182 /= Traffic noise eliminated

= W W
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5 years of experience - Leica GeoMoS scanning for deformation monitoring

N

HETE, SHESEHIEMLEE Compute deformation — compare with reference scan

N
4

HFEMAMSE, RITEEFABAES 0EDE.

PR TE F R

Modelling reference scan into patches
ZEEEE S fmEiE

Local normal vector intersection with reference scan
NE&ZERIRERESRZEZEE

Find normal vector from reference patch back to the starting paials
THR-REKENEIHE

Deformation — absolute value of the vector length
A EzEN, e =REl5EERH.

Edges will be detected automatically and more precise than classical triangulation model
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5 years of experience - Leica GeoMoS scanning for deformation monitoring

HTHETE S AR
Compute deformation — automated robust analyses

BaidiEEE (X EHE)
Automated filtering of blunders (defined threshold)

SR B SE 44 E Plausibility check regarding neighborhood
4BiE ARl Z= 2 Similar deformation expected in the neighborhood
PRSP E R B B ME S
Remove single outliers in relation to their neighbors
T2 R i # Median deformation

Leica n.Vec Technology B = B R
(‘ 4 HEXAGON
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5 years of experience - Leica GeoMoS scanning for deformation monitoring

« ELHIERE-

Scan areas with Median Deformation
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1EBEEIE 1 week data road surface
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5 years of experience - Leica GeoMoS scanning for deformation monitoring
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HIHIEHR S Presentation of real data

- GeoMoS Now!F 3 FnEl &
GeoMoS Now! Scanning and Imaging
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Template used : Standard Scanning Pictures (modified)

3 hours 1 day

1 week 3 months

Standard Scanning Pictures

Selected

T sauas 109|as

o
o
®
a

@0
©
=
®
w
N

€ salas 109]as

1PN B HEFEHE 1 month of building data
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5 years of experience - Leica GeoMoS scanning for deformation monitoring

- kBB IARISERRR B Projects — from the field ...
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5 years of experience - Leica GeoMoS scanning for deformation monitoring
% FERIEE Future possibilities

« XFEIN
Support real scanner — geo-referencing
- SHHE=1EH transfer high data volumes
- =X EE 7 high processing power
- SZEK 8 Advanced filters
- FHEFGIMEILERES
Sensor Fusion with imaging and radar
- BFEI&-LGE
Digital image correlation — sub pixel
o BIXHITIRIAZ RSN

Remote less vibration monitoring with radar

19 Confidential
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5 years of experience - Leica GeoMoS scanning for deformation monitoring

4518 Conclusion

- ZKIEE (REFEEE) mm accuracy (flatness of the surfaces)
. BTSRRI ZE R Reliable median results — robust and reliable median results

- BORIERZE (B, BFE, RIFMKSRE) Reduce prism mounting depending on the structure (e.g.
overhangs, good reflecting surfaces)

- TEIEIRIREEIE N T A2 B& Monitor highway settlements — under high traffic load
o A AYFAE X 8- IR SEA] SEEMultiple small scan areas — robust and reliable versus
- B KEFFIH Singe large scan area — limited performance because unexpected effects
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