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RIEGL VZ-400i

Ultra High Performance
3D Terrestrial Laser Scanner

LS

RIEGL VMX-THA

High Speed, High Performance
Dual Scanner Mobile Mapping System

NS

RICOPTER

Fully integrated UAV-based
Airbome LIDAR Scanning System
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s RIEGL VQ-1560i
Dual Channel Waveform Processing
Airborne LIDAR Mapping System
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PURE DIGITAL LiDAR
UNIQUE APPROACH
CALIBRATED AMBIGUITIES IN
AMPLITUDES & RANGING
REFLECTANCE
ESTIMATES
SEAMLESS
OPTIMUM DISTRIBUTION INTEGRATION
OF MEASUREMENTS AND

CALIBRATION
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PURE DIGITAL LiDAR
SIGNAL PROCESSING
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CW Phase-Based LiDAR
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binary photo detector

Geiger-
Mode
LiDAR
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OPTICAL ANALOG DIGITAL
0.75 GByte/sec 30 MByte/sec 1.5 MPts/sec
C— to to to
6 GByte/sec 150 MByte/sec 6 MPts/sec
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SIGNAL DETECTION

i A « sample block / sample datagram for

ow " Full Waveform Analyses

1 KW e * internal sample datagrams for

1 mwk /\ Online Waveform Processing
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oV A - temporal position / range

+ signal strength / amplitude / reflectance

8191
E I l » pulse width / pulse shape deviation
0 e -k » backscatter coefficient of turbid media




Waveform LiDAR @ RIE GL®
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Gaussian decomposition System response fitting
* pulse width attribute * pulse shape deviation
* post-processing * real-time processing

* robust and fast * up to 6 million echoes/sec



precision 10 mm typ

S e PRAC T ool » relative accuracy 15 mm typ

A A BT L « absolute accuracy 25 mm typ

: 5 T Kors « spatial resolution 15.cm typically
' AR ' " (AGL 600 m)



Waveform LiDAR @ RIEGL®

first return true ground
(highest target) (lowest target)
25 Ll T l T T T T T T l T
* Laser pulse samples of echo
20 Gaussian model .
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2.2m

Gaussian decomposition

«fits Gaussian system response
*estimates pulse width
sestimates target’'s depth (width)
srobust and fast

*RIEGL RIANALYZE




Waveform LiDAR @ RIEGE

[trueground | | olear separation of target

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, returns
FWA: perfect result
OWP:  perfect result

- merging of target returns
| FWA:  perfect result
-1 OWP: satisfying result

-] severe merging of target returns

FWA: nearly perfect result

| OWP: just one target,

: but clear indication of pulse shape
deviation

FWA .. Full Waveform Analysis  OWP .. Online Waveform Processing



RIEGL VQ-1560i

acquistion speed
for 8 meas/m?

day and night operation

small objects & DTM
simultaneously

! penetration of
¥ dense foliage

radiometric calibration
capability

multiple wavelengths

real time data

acCccuracy

Waveform
LIDAR
450 km?/h

YES

YES

YES

YES

YES

YES

Single Photon
LIDAR

640 km?2/h

YES

YES

NO

NO

Geiger Mode
LIDAR

2100 km?2/h

NO

NO

NO

NO

Dense Image
Matching

~ 1000 km?2/h

NO

NO

NO

YES

YES

NO
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OPTIMUM DISTRIBUTION
OF MEASUREMENTS
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Distribution of measurements

FOV 60 deg vFOV 100 deg

FOV 360 deg




Distribution of measurements

RIEGL LMS-Q1560

* AGL 2000 m
*speed 100 knots
*PRR 2 x 400 kHz

*levelling  no
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CALIBRATED
AMPLITUDES &
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ESTIMATES




Geometry

Waveform LiDAR point attributes

RIEGL

Native Attributes External
Attriblites

Discrete Return point cloud

timestamp, mtensity. + solour,
) o
classiiication

return number 1 to 4

Waveform point cloud
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Reflectance and pointcloud registration RIEGL

TASK:

YSOCSN_
Ysocs, calculate orientation & position matrix for each scan position
SOCSy1
Zso GMCSy.1 1 xsoc:s2
Y. Xsocsw SOCS 2
M1 Zecs, > Conventional approach:

Zsocs, x Xpres Match ticobjects (markers, cylinders, spheres)

YPRCS

XSOCS1

Match pointclouds (ICP algorithms)
Zsocs,

Z e =
SOCS, o socs1ZS°CS’ RIEGL registration 2.0:
Ly ‘

ZGLCS YGLCS

Xsocs,,
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Reflectance
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Pointset #0 Pointset #1




Magnitude of spectra / RIE

FFT magnitude spectrum #0 FFT magnitude spectrum #1

\W(k) 1=IV(RK) |
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W(k) = V(k) exp(i2a kT [)

Phase correlation (peak #1):

0 0.40
Peak neighborhood:
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State Opera

enna
53 Scans
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Vienna State Opera
53 Scans
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Vienna State Opera
53 Scans




Vienna State Opera

53 Scans

€ Calculation results...

Statistics | Charts
NUMBER OF POINTS

3022 Valid:

STATISTICS

Min
264.59119

Range:

Amplitude: 4.03000

-18.96000

Reflectance:

0.00000

Deviation:

Red: 0.00000

0.00000

0.00000

Min
-0.01241

Range:

Plane position:

Plane normal vector:

Indination angle:

9.00000

0.00000
0.00000

0.00000

0.00699

0.15848

3022

Max

265.19815

25.95000

-0.55000

Max

X

-81.64951

75.745

Rate:

Max - Min
0.60696

21.92000

18.41000

9.00000

0.00000
0.00000

0.00000

100.00%

StdDev
0.14236

0.00000 0.00000
0.00000 0.00000

0.00000 0.00000

Max - Mir}
0.01940

StdDev

_____ 0.00000

Y
-53.08995

0.98736

Z
246.34270

0.00053

22.93806

-3.29107

Mean

264.89609

1.09861

Mean

Units: [m] [deg] [dB] [dB] | Amplitude
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UK crash site

-

Crash site documentation |

Impact reconstruction




Applications

Fortress Hochosterwitz

Architecture ”
profiles 2l ¥/ ceiling

Cultural heritage Ny A A Ny AR ) J ;

Archaeology
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Civil construction

Crash Site / Forensic

EKGBSAUKULTUR
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Chemical processi

Germany
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Chemical processing plant,
Germany

As-built




Open pit mine,
Australia '

simiis i Mining
R e i Volume calculation
Stockpile measurement
Monitoring

Toe & crest lines




Austria
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Corn field
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Applications

Corn field, Austria C orn

map showing plants above / below
average height
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Goettweilg monastery.
Austria
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trajectory

aerial vehicle
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Goettwelg monastery.
Austria
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Vegetation mapping

\

§corbomop

Normalized Difference Water
Index (NDWI)

Green Normalized Difference Vegetation Index (GNDVI)
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Street asset collection "




Street asset collection "

Roadmarkings,
Traffic signs, etc

Bridge clearance




