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ATEROS — Autonomous telepresence robotic system

SINGLE OPERATOR, MULTI ROBOT RECONNAISSANCE ROBOTICSYSTEM

OPERATOR




What is it for? Possible missions.

GENERAL RECONNAISSANCE

CBRN(E)

SEARCH FOR VICTIMS/CRIMINALS

MULTISPECTRAL MAPPING

ENVIRONMENT MEASUREMENT

AUTONOMOUS AREA GUARDING




Visual Telepresence : Autonomous Mode

OPERATOR SHOULD FEEL TO BE IN THE ROBOT’S PLACE _ _
* adding autonomous functions
OPERATOR e return home

* 3D mapping
* autonomous area search

Vy #
: ] .
* increases concentration
* makes control easier and more intuitive

* better on direct sunshine




ORPHEUS ROBOTS




RADIATION EXPERIMENT

ATEROS



Mission

TERRORISTS RADIOACTIVE
CAPTURED STTI-CI;EPYPVEISRBEY MATERIAL

RADIOACTIVE CZECH ARMY ACCIDENTALLY
MATERIAL LEAKED




Motivation

e autonomous search for:

* point radiation sources

* area (surface) contamination — liquids, dust
* unknown terrain — potentially unreachable by UGVs
e combination -UAV, UGV




Sources







Cooperation

* Brno University of Technology
* CEITEC
* Faculty of Electrical Engineering and Communication

Nuvia a.s.

Czech Army, University of Defence

Fire Rescue Service of
South-Moravian Region

VTUL

“AK [l -TACR ALPHA
ics for Industry 4.0







Orpheus-X4

* fully autonomous mode

* centimeter precision navigation

e two NAI(TL) 2" detectors

* rugged construction

~ = communication with operator’s

station

.
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DUAL
NAI(TL)
SENSOR

3D LIDAR




BRUS with photogrammetry & radiation module

* VTUL drone in - 2 configurations

WWW.FANUC.EU

\[E —

* photogrammetry module

 IMU

e full-frame camera
* BananaPicomputer
e communication link
Battery

 radiation module

GNSS BD982 Sony A7 Ellipse-E  Mounting  Battery  BananaPiR1 2.4 GHz GNSS
° 2” NAI (T L) d ete CtO r antenna GNSS receiver camera source computer communication antenna
(rover) antennas (vector)

 data-logger
e GNSS receiver

* 1DOF laser altimeter




Correction data communication scheme

UAS uGv

e custom RTK GNSS base station

* long communication distances

/ % * custom datalink — 2,4 GHz

* base station is not a part of operator
f OPERATOR
STATION .
station
BASE
STATION * retranslation
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AREA OF INTEREST - CUZK ORTOPHOTO
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UAV-BASED ELEVATION MODEL & GRADIENT MAP
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Dose rate
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Count rate
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Results
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Results & Future Plans

* hot areas successfully
identified

* achievable sources found and
lozalized

* autonomous obstacle

~ avoidance

navigation of drone
ombination with
resence







Future Plans - Obstacle Avoidance




Radiation Field Measurement

* cooperation with:
. SURO,
« NUVIA,
* VVU Brno,
 SUJEB

» CAK + TACR EPSILON project GO

3

R,




Sequence of tasks

Definition of an Selection of

Aerial data Terrain .
§YA\V4 area for . : a region
acquisition reconstruction

mapping of interest

Interpolation of
a map/position
of sources

Deployment of Calculation of a Data
uGv auGVv trajectory acquisition




UAV — DJI S800

* Used for aerial photogrammetry

* Equipped with custom multi-sensor system
* Digital camera
* GNSS receiver (RTK) with two antennas

* Inertial navigation system
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~ » Faciliates direct georeferencing of aerial imagery

~ « Enables to create up-to-date ortophoto and
digital elevation model




UAV — Interconnection of components

Position, true

1/ GNSS antennas ) External
heading, flash sync
Trimble [ seG  PUUWJIEM  Sony

BD982

Ellipse-E

Alpha A7

Continuous log — NMEA, | Eventlog - position, |~ -

correction data orientation, UTC trigger

Banana Pi

ONBOARD R1
SYSTEM

A Correction data,
. remote control
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GROUND VKGNSS antenna

Mikrotik

BX082 Router

Board




UAV Photogrammetry and Self-loc Module

GNSS BD982 Sony A7 Ellipse-E  Mounting  Battery  BananaPiR1 2.4 GHz GNSS
antenna GNSS receiver camera INS source computer communication antenna
(rover) | antennas (vector)




UGV — Orpheus-X3

* Four-wheeled mid-size civil reconnaisance robot

* Self-localization module (RTK GNSS, INS,
odometry)

* Navigation module

* Gamma radiation detection system

Counting electronics (spectrometric)

lled by the on-board PC




UGV — Interconnection of components

Y{ GNSS antennas
Low-

Trimble SBG Hi-level

BD932 M Ellipse-E | control level Gamma
control detectors

Network bridge/router for Ethernet and Wireless

ONBOARD . Remote

SYSTEM +~control

GROUND

WO Trimble PR Wireless Operator

BX982 module station




