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ATEROSɀAutonomous telepresence robotic system

SINGLE OPERATOR, MULTI ROBOT RECONNAISSANCE ROBOTIC SYSTEM
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What is it for? Possible missions.

CBRN(E)

SEARCH FOR VICTIMS/CRIMINALS

MULTISPECTRAL MAPPING

ENVIRONMENT MEASUREMENT

GENERAL RECONNAISSANCE

AUTONOMOUS AREA GUARDING



Visual Telepresence   Autonomous Mode
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Åincreases concentration
Åmakes control easier and more intuitive
Åbetter on direct sunshine

VISUAL DATA

HEAD-TRACKING DATA

OPERATOR ROBOT

Åadding autonomous functions
Åreturn home
Å3D mapping
Åautonomous area search



ORPHEUS ROBOTS
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RADIATION EXPERIMENT
ATEROS



Mission

TERRORISTS 
CAPTURED 

RADIOACTIVE 
MATERIAL

THEY WERE 
STOPPED BY 
CZECH ARMY

RADIOACTIVE 
MATERIAL 

ACCIDENTALLY 
LEAKED 



Motivation

NO HUMANS IN THE HOT AREA & AUTONOMOUS OPERATION 

Åautonomous search for:
Åpoint radiation sources
Åarea (surface) contamination ɀliquids, dust

Åunknown terrain ɀpotentially unreachable by UGVs
Åcombination ɀUAV, UGV



Sources

ISO-TOPE ACTIVITY[MBq]

Co-60 123.78

Cs-137 79.82

Co-60 24.76

Co-60 24.56

Cs-137 7.53

Cs-137 7.53

Co-60 2.95

Co-60 2.85





Cooperation

ÅBrno University of Technology
ÅCEITEC
ÅFaculty of Electrical Engineering and Communication

ÅNuviaa.s.
ÅCzech Army, University of Defence
ÅFire Rescue Service of 

South-Moravian Region
ÅVTUL

Projects:
ÅCAK III ɀTACR ALPHA
ÅRobotics for Industry 4.0 



aerial 3D map building aerial 3D radiation measurement ground radiation measurement

DEM (digital elevation map) 
building

measurement UAS trajectory 
planning

hotspot identification

UGV traversibility(DEM) map 
building

UGV trajectory planning

precise radiation map building

mapping UAS trajectory 
planning



Orpheus-X4

RTK GNSS
ANTENAS

3D LIDAR
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Åfully autonomous mode

Åcentimeter precision navigation

Åvector RTG GNSS receiver

ÅÔ×Ï .!)ɉ4,Ɋ Ψȭȭ ÄÅÔÅÃÔÏÒÓ

Årugged construction

ÅÃÏÍÍÕÎÉÃÁÔÉÏÎ ×ÉÔÈ ÏÐÅÒÁÔÏÒȭÓ 

station



BRUS with photogrammetry & radiation module

ÅVTUL drone in - 2 configurations

Åphotogrammetry module 
Åvector RTK GNSS
ÅIMU
Åfull-frame camera
ÅBananaPicomputer
Åcommunication link
ÅBattery

Åradiation module
ÅΨȭȭ .!)ɉ4,Ɋ ÄÅÔÅÃÔÏÒ
Ådata-logger
ÅGNSS receiver
Å1 DOF laser altimeter



Correction data communication scheme

UAS UGV

BASE

STATION

OPERATOR

STATION

Åcustom RTK GNSS base station

Å long communication distances

Åcustom datalink ɀ2,4 GHz

Åbase station is not a part of operator 

station

Å retranslation 





AREA OF INTEREST - CUZK ORTOPHOTO



UAV TRAJECTORY FOR THE AERIAL PHOTOGRAMMETRY



REAL UAV TRAJECTORY AND PHOTO POSITIONS



UAV-BASED ORTHOPHOTO



UAV-BASED ELEVATION MODEL & GRADIENT MAP


