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Vision and Goals 

Highly reliable and geospatially  

enabled 3D monitoring applications  

based on real-time imagery from 

small to medium scale UASs 

Project Goals 

ü Light-weight wireless data link  

for multi-sensor imaging payloads 

ü Comprehensive UAS imaging and 

monitoring mission support based 

on a Virtual Globe technology 

ü Integration within small UASs 

(fixed wing & rotary) 
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Project organisation Project lead 

Prof. Dr. S. Nebiker, FHNW 

deputy: H. Eugster 

Co project lead 

Dr. M. Matavelli, EPFL 

SwissCopter AG NuLink SA 
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UAVision ï System Overview 

Small to medium UAS platform 

ü multi-sensor imaging payload 

ü payload management system 

ü autopilot and flight control support 

Ground control station 

ü (virtual) remote piloting 

ü mission management based on 

virtual globe technology 

ü real-time or offline imagery 

integration into i3D 
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Autopilot 

Navigation

Imaging 

Sensors

UAVision Suite

Virtual Globe Technology

Payload 

Management

Ground Control 

Station

Data Transceiver

Navigation Data and 

Payload Control Data
Imagery Data

Data Transceiver

Communication Layer 

ü multi-stream wireless data link 
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Application scenarios 

Typical applications for monitoring and mapping with UAVs: 

ï Pipeline inspection and monitoring 

ï Monitoring of forest and bush fires  

ï Rapid mapping after natural disasters (earth quakes, floods or landslides) 

ï Decision Support 

ï Security applications 

ï Border patrol missions 

ï Monitoring for agronomy applications 
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UAVision Data Link ï Embedded multi-streams vision system 

 

Support for multiple imaging streams 

ï 1 or 2 pilot cameras (real-time view, two different views or stereo if desired) 

ï 2 or 3 imaging sensors (HD, IR é): handling / compression by Inmovis platform 

ï Additional (geo-) sensors 

Camera control during flight (e.g. zooming, switching on/off) 

Handling of stream priorities (e.g. pilot streams with higher priority) 
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UAVision Data Link ï Ultra Low-delay Pilot View 

Ultra-low delay view for cockpit camera(s) 

ï remotely controlled by pilot head movement 

Delay less than 40 ms end to end (acquisition to display) 

Dedicated MPEG-4 compression (embedded in specific board per pilot view) 

Min. bandwidth 4-5 Mbps (of the total of 15 Mbps available for all the streams) 

Modified encoder 

ï standard encoding is around 150-700 ms  

ï use of non-standard, proprietary codec to achieve the ultra-low delay 
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Payload Management System 

Custom-built controller for: 

ï payload sensors 

ï onboard storage  

ï payload data link 

Features 

ï off-the-shelf computer hardware 

ï integrated onto PC-104 mainboard 

ï aluminum casing for fanless operation  

ï Win XP &  payload controller software  

ï power efficient components:  

Intel Atom Z530 1.6 GHz CPU, 1024 MB DDR 2 RAM, 40 GB SSD Disk 
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UAVision Mission Management Software ï Overview 

                                                                

UAVision Software

Mission Planning Mission / Geodata acquisition
Real-time / Offline 

Geodata processing

Virtual Globe Technology
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UAVision ï UAS Mission Management in a Virtual Globe Environment 

i3D Base Technology 

Mission Planning 

Mission Simulation 

Mission Control 

Virtual Piloting 

Real-time Monitoring 

ï Virtual Monitoring 

ï Augmented Monitoring 

Rapid Mapping 
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