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        IEGL Laser Measurement Systems 

is an international leading provider of 

cutting edge technology in airborne, 

mobile, terrestrial, industrial and 

unmanned laser scanning solutions. 

The company maintains an 

outstanding history of reliability and 

support to their customers. 

   RIEGL has been producing LiDAR 

systems commercially for almost 40 

years and focuses on pulsed time-of- 

flight laser radar technology in 

multiple wavelengths. RIEGL’s core 

“smart waveform” technologies provide 

purely digital LiDAR signal processing, 

unique methodologies for resolving 

range ambiguities, multiple targets per 

laser shots, optimum distribution of 

measurements, calibrated amplitudes 

and reflectance estimates, as well as the 

seamless integration and calibration of 

systems. 

R     RIEGL’s digital signal processing with 

outstanding performance allows for 

small objects and wide area DTM to be 

acquired simultaneously, as well as 

penetration of dense foliage. It has the 

capability of radiometric calibration 

and captures data in real time. 

   RIEGL instruments operate at 

different wavelengths to meet the 

specific requirements of a broad range 

of applications. The acquired scan data 

convinces with high ranging accuracy, 

low range noise, high precision, highest 

multi-target resolution, and valuable 

pulse shape information for 

identification of unwanted points. 

Classification and filtering assist in 

providing a solid basis for radiometric 

measurements. 

   With the radiometrically calibrated 

data provided with RIEGL's Waveform-  

LiDAR technology, the user gains 

benefits such as improved visual 

inspection of scans, automatic retrieval 

of retro-reflecting targets, and 

straightforward radiometric calibration 

of data sets. Every laser pulse received

provides several attributes in addition 

to the range measurement information. 

By using different features and filters 

provided with the scanner’s software, 

this information can be used to 

significantly improve the informative 

content of point clouds. 

   Traditionally, RIEGL releases their 

latest LiDAR sensors and systems at 

INTERGEO. In 2017, four products 

were highlighted in Berlin; the            

 VZ-2000i long range, very high speed 

3D terrestrial laser scanner system, the  

VQ-880-GH topo-hydrographic 

airborne laser scanning system, the  

VQ-780i airborne scanner for wide area 
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Figure 1. RIEGL VZ-2000i 3D Terrestrial Laser Scanner 

Figure 2. RIEGL VZ-2000i Scan Data 

mapping, and the miniVUX-1DL 

“Downward-Looking” LiDAR sensor for 

unmanned laser scanning. 

   The RIEGL VZ-2000i is a long range, 

very high speed 3D terrestrial laser 

scanning system that combines proven 

user friendliness in the field with fast 

and high accurate data acquisition (up 

to 500,000 measurements/second) 

based on a future-oriented, innovative 

new processing architecture, and 

RIEGL’s latest waveform processing

LiDAR technology. 

   The processing architecture enables 

execution of different background tasks 

such as point cloud registration, geo- 

referencing, orientation via integrated 

Inertial Measurement Unit, etc. on- 

board in parallel to the acquisition of 

scan data. 

   RIEGL’s unique Waveform-LiDAR 

technology enables such high speed, 

long range, high accuracy 

measurements even in poor visibility 

and demanding multi-target situations 

and delivers reliable data even in harsh 

environments like open-pit mining. 

   The combination of this latest 

hardware and RIEGL’s software package 

RiMINING makes the RIEGL VZ-2000i 

an ideal scanner for mining 

applications. RiMINING is designed to 

optimize and simplify scan data 

processing for mining applications. The 

focus of the software design is on 

workflow simplification and 

automation. Applications include 

topography and mining, surveying in 

open-pit mining, quarries and dump 

sites, change detection of excavated 

areas, fill grade and mass calculation, 

and extraction of input data for site 

modeling. 

   For oceanographic and bathymetric 

applications such as coastline and 

shallow water mapping, acquiring base 

data for flood prevention, measurement 

for aggradation zones, habitat mapping, 

surveying for hydraulic engineering, 

and hydro-archaeological surveying, 

the RIEGL VQ-880-GH was 

introduced to the market. This fully-
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integrated topo-bathymetric airborne 

laser scanning system is offered with an 

integrated  and factory-calibrated high- 

end GNSS/IMU system and up to two 

cameras. The design of the system - 

with a form factor with reduced height 

optimized for helicopter integrations - 

allows for flexible application of these 

components to meet specific 

requirements. 

   The system carries out laser range 

measurements for high resolution 

surveying of underwater topography 

with a narrow, visible green laser beam 

emitted from a powerful pulsed laser 

source. Subject to water clarity, at 

this particular wavelength, the laser  

beam penetrates water, enabling 

measurement of submerged targets. 

Two high-resolution digital cameras 

and an additional infrared laser scanner 

for smooth detection of the water 

surface are integrated with the system 

to supplement the data gained by the 

green laser scanner. 

   The new RIEGL VQ-780i, a rugged, 

lightweight, and compact airborne 

mapping sensor, allows efficient data 

acquisition at low, mid, and high 

altitudes, covering a variety of different 

airborne laser scanning applications

from high density to wide area 

mapping. It is ideally suited for 

mapping of complex environments,  
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glacier and snowfield mapping, city 

modeling, mapping of lake sides and 

river banks, and corridor mapping. 

Based on RIEGL’s proven Waveform- 

LiDAR technology, the system provides 

clutter-free point clouds with high 

accuracy, excellent vertical target 

resolution, calibrated reflectance 

readings, and pulse shape deviation for 

unsurpassed information content on 

each single laser measurement. The 

sensor is capable of online waveform 

processing as well as smart and full 

waveform recording to enable an 

exploitation of the target features 

acquired optimally matched to the 

respective application. 

   The LiDAR sensor is designed to work 

with the latest Inertial Navigation (IMU) 

Systems, flight management systems, 

and camera options. The scanner’s 

scanning mechanism delivers straight 

parallel scan lines resulting in a regular 

point pattern on the ground. With equal 

spatial sampling frequency along and 

across track, objects extents are well 

defined and even small objects may be 

detected. The wide field of view of 60° 

and the multiple-time-around 

measurement capability with up to 25 

pulses simultaneously in the air make 

the VQ-780i perfectly fitted for wide 

area mapping applications. It provides 

utmost efficiency in collecting data by 

enabling scanning operations from high 

altitudes at high laser pulse repetition 

rates simultaneously, thus reducing the 

necessary flight time to a minimum. 

   Especially developed for corridor 

mapping applications, the RIEGL 

miniVUX-1DL, a new survey-grade 

LiDAR sensor, was revealed for the 

UAV-based market. 

   The RIEGL miniVUX-1DL, available 

as a standalone LiDAR sensor or as a 

part of the miniVUX-SYS miniaturized 

UAV-based laser scanning system, is a 

sister device to the miniature UAV laser 

scanner, the RIEGL miniVUX-1UAV. 

The added indicator “DL” means 

“downward looking” and refers to its 

special design tailored to meet the 

needs of corridor mapping tasks such 

as powerline and pipeline surveillance 

   These new sensors and systems and 

their impressive performance capability 

reflect the highest caliber of innovations 

that RIEGL continuously strives to 

introduce to the market to provide 

customers in achieving the best results 

possible. 

or for infrastructure inspection as in 

highway or railway monitoring. 

   The miniVUX-1DL makes use of 

RIEGL’s unique Waveform-LiDAR 

technology, allowing echo digitization 

and online waveform processing. Multi- 

target resolution is the basis for 

penetrating even dense foliage. The 

specific wedge prism scanner 

construction produces a FOV (Field of 

View) of ± 23° and the circular scan 

pattern provides very high point density 

and excellent point distribution. 

Silvia Zaiser 

E-Mail: office@riegl.com 
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Figure 3. RIEGL VQ-880-GH Topo-bathymetric Airborne Laser Scanning System 

Figure 4. RIEGL VQ-780i Airborne Laser Scanner for High Altitude Wide Area Mapping 
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