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• Why ULS (Unmanned Laser Scanning) 

Advantages of this new technique 

• RIEGL VUX-1 series LIDAR engine 

• RIEGL VUX-SYS, a fully integrated system 

• RIEGL RiCOPTER, a powerful UAV carrying platform 

• Example data from different applications 

 

 

 



ULS entering the surveying market 

The new fully integrated RiCOPTER UAV in flight!.mp4


Different scales of LIDAR applications 
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MLS 

TLS/ILS 

ULS 



UAV hype – why with LIDAR? 

• 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 

 

 



VUX-1 series 

• survey-grade LIDAR instrument 

• lightweight: only 3.6 kg 

• compact package: 
  227 x 180 x 125 mm3 

VUX-1 Series: 

• VUX-1UAV 

• VUX-1HA  High Accuracy 

• VUX-1LR  Long Range 

 

 



online waveform processing technique enables 
• multiple target capability 
• high measurement accuracy 
• calibrated reflectance 

 

VUX-1 series 



VUX-1 series 



DIY system integration 

VUX-1 

IMU/GNSS 

control unit 

VUX-1 

interface 

board 

IMU 

sensor 

GPS 

antenna 
optional 

camera 

optional 

flight 

guidance  

system 

control  

approx. 17 kg 



approx. 10 kg 

VUX-SYS integration for ULS 

approx. 6.5 kg 

VUX-SYS conventional setup for ALS 



VUX-SYS remote control capability 
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The VUX-SYS inside the             RiCOPTER 



RiCOPTER 

• Fully integrated turnkey solution 
– <25 kg take-off weight 

– 8 kg sensor payload 

– 30 minutes endurance 

– Optimized for operation of  
VUX-SYS including cameras 



The VUX-SYS with the VP-1 helicopter pod 

 



② lightweight                   
       CFRP-frame 

③ foldable carrier arms 
④ landing legs 

RiCOPTER – System Set-up (1)  

① VUX-SYS incl. 
       VUX-1 UAV LiDAR sensor 
       IMU / GNSS unit + camera 
 



⑤ flight batteries compartments 

⑥ GNSS antennas 

⑦ flight control electronics 
⑧ 4x2 pairs of propellers 

RiCOPTER – System Set-up (2)  



RiCOPTER – camera system 

2 x 24 Mpix cameras 



Ground station 

 

 

Weight: 16 kg 



Charging station  

• Professional charging station for RiCOPTER battery set 

• 200 – 240 V / max. 2.600 Watt 

• 4 loading slots for max. 13A each 

• Loading time: approx. 1 hour for 1 set (4 batteries) 

 

Weight: 26 kg 



Sample data VUX-1 and LMS-Q780 

360m 

550m AGL 

50m AGL 

~7 pts / m2 

~200 pts / m2 

LMS-Q780 
VUX-1 



Sample data VUX-1 and LMS-Q780 

LMS-Q780, approx. 10 pts/m² VUX-1,  >> 100 pts/m² 



Applications 

 
Layers of Information 

Lidar data 

Terrain Model 

Vegetation 

Canopy Height 

Canopy Change 

Lidar data Vegetation Canopy Height Canopy Change Terrain Model 

Environmental Monitoring 



ULS applications 



Landslide survey and mapping 



Precision Farming 



Precision Farming 



Precision Farming 





Summary 

• RIEGL VUX-SYS in combination with RiCOPTER, a powerful 

ready to fly UAV-based Airborne Laser Scanning System 

• Usability for many different application 

 

 

 


