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Why ULS (Unmanned Laser Scanning)

Advantages of this new technique

RIEGL ULS LIDAR engines

RIEGL VUX-SYS, a fully integrated system

RIEGL RiCOPTER, a powerful UAV carrying platform

Example data from different applications
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LIDAR advantages
long range and high accuracy
penetration of vegetation
excellently suited for surveying of feature-poor areas
independent of ambient light
UAV advantages for LIDAR
quick deployment
flexibility of vantage point

ULS is reducing entry-level barrier
for using advanced LIDAR technology
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Technical Dota RIEGL BDF-1 M

Laser Product Classification Class 2M Lasar Product acconding 1o EC 60825-1:2014 sight design
AN g from heficopters
ASIR PROOLCT
Range Measurement Performance G1 VP-1 Helipod
Measuing Principle e of fight meaausemant, ¢cho signal digiiaation, anling wavetom g o helicopiess
proceassing, concurent ful waveforn oulput o all measurements
Minimum Rangs Im
Maximum Range 50m Loser Cioss 1
Acouraay ' ¥ 10 rmm
Pracision 9% & mm B |1,350m

Laser Pulse Repesition Rote 4 kM2 % |s20m
Achksvabile Secchi Depth vs. Measuterment Rate® o (shgle pulsa)

1. DO mea: (10 puses avelaged) 5m

1.5 @ 40 meos.sec, (100 pulses averaged) 15mm/ 10 mm
Echo Signal intensity lor eoch echo sgnal, high-esolufion 16 bit intensity slomation & peovided
Laser Wanslongth 532 nm (green) 750,000 meas.sec
Laser Beam Footpant apptox. 70 mm @ 1m 200 scansisec

approx, 20mm @ 20m

1) Azcurmcy 1 e Jegiew of comarmrity of O mecausd Quantey b
Feid of View FOV] | Max. Operating Fligh! e e 530m /1,740 ft

degroe v OMENE Show T S0Me et
' 3} One g 1o t MEGL el comcitions

_ lass | Laset rod - 1d A P ;n::. Er'» above wer |:ux-- -

Sy e T S

MU RO | > ST AT PRI TTVT 1D VAL P
+ indoor and outdeor laser mapping + fopography in open-cast mining * comdorms
+ funnel profile measuremenis + jemain and canyon mapping — oo feline inspeciion
- raitway applications like clearance analysis, sic. - comdor mapping e 0 W ] B

lage domumeniation



Y Benefits of Full Waveform Processing : @ ‘ EIEGL

online waveform processing technique enables

* multiple target capability %
* high measurement accuracy
* calibrated reflectance
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Emitted pulse <

Information per echo:

Ampliitude (Intensity): P [DN]
. .
Tree echo Range: R [m]
Echo width: s, [nw]

- <
Scrub echo
Terrain echo
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Agriculture & Forestry




B eicoL RicoPT / RIEGL
RIEGL RiCOPTER Setup @

control unit_

2 cameras - optional
(SONY alpha 6000)

camera for video
downstream

.

o

IMU/GNSS unit \ RIEGL VUX-1UAV

D RIEGL



Weight: 16 kg

A RIEGL

RCOFTER
Battery: 1500 V (35 %)
GPS: 9

T § Telemetry: 100 %

Conmtrol mode Auto
Dewndnd yeu
Uplira yus

Biate: srmed
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Y RIEGL BDF-1 Profiling the Waterbody

* Generation of river profiles

 Repeated survey of water
reservoirs

e Surveying of canals
* Landscaping

e Support of construction
works

e Surveys for planning and
carrying out hydraulic
engineering work

() RIEGL



RIEGL BDF-1 Mode of Operation

() RIEGL
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® RIEGL

after refraction correction

'K before refraction correction




Y Application Example — Complex Topography : @ ‘ EIEGL

A.rea' captured with i \. | Stud)/.area“ - Combining data from
i andh _- e RIEGL VUX-Sys and BDF-1

(c) Google Earth 2013
0 (OO J{o[ < o I Iv(vT) . (C) Image DigitalGlobe 2013

RIEGL RICOPTER with RIEGL VUX-Sys
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TLS Data RIEGL VZ-400i
ULS Data RIEGL VUX-Sys
TLS/ULS Combined
TLS/ULS Highlighted
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RIEGL ULS solution, a powerful ready to fly UAV-based Airborne Laser Scanning System

Usability for many different application




