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Pozadavky autonomni zeleznice na diagnostiku

= \/ySSi frekvence nez tradiCni osobni kontrola
= Digitalni format vystupu pro strojové zpracovani a replikovatelnost

= Autonomie ziskavani dat bez pritomnosti operatoru v terénu

— Plati obecné i na klasické zeleznici — snizovani personalni narocnosti, méné
,bot na stérku” (boots on ballast)

= Autonomie dlouhodobéeho provozu bez nutnosti rutinnich servisnich
zasahu

= Automatické zpracovani dat do lidsky prehledné podoby
= Kyberneticka bezpecnost




Moznosti pokrocilych dronovych platforem

= Pobyt ve vzduchu pres 30 minut — dolet az 10 km, snimkovani az 2
km trati na jedno nabiti baterii

= PIné autonomni let na pripravene misi s detekci prekazek

= Rada pokrogilych senzortl (fotogrammetricka kamera, LiDar,
termokamera) i v kombinaci

= Programovatelné rozhrani pro rizeni bez dalkoveho ovladace
= Vestavené nebo doplnitelné spojeni pres datovou sit 4G/5G
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Vystupy dronove
diagnostiky

= Syntetickeé — ortofotomapa,
3D model (sit nebo bodové
mracno)

= Analytické — detekce
anomalii, detekce naruseni
prujezdného prurezu

= Ad hoc — videodohled na
zvolenem miste pri
mimoradnostech

&
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HW komponenty

= Palubni
jednotka (OBU)

= Modul
indukéniho
dobijeni baterii

= Zakladnova
stanice s
indukéni
dobijeci
jednotkou

= Ridici server
= Datovy server/
cloud




SW komponenty

= Modul pro presné pristani
= Dobijeci modul
= Detekce anomalii

= Nastroje pro tvorbu misi nad digitalni
mapou trate

=« ZObrazovaci webova aplikace nad
digitalnim dvojCetem

= Webova aplikace pro fizeni dronu a
ovladani zakladnovych stanic




Modul pro presne pristani

» Satelitni navadeéni (ani s RTK) nestaci pro spolehlive pristani ve stfredu desky
= Nepresné pristani vynuti servisni vyjezd, muze i ohrozit dron

= Pomoci ArUco kédu se dron lokalizuje nad pristavaci deskou a klesne
kontrolované nad stred

= Vizualizace detekce kddu pro diagnostiku

» DalSi vyuziti — pfistani na mobilni platformu s predem neznamou pozici
= Limit presnosti je dan kvalitou poziCni stabilizace dronu

= Demonstrace ve venkovnim arealu po celou dobu konference
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= Blizka homografie fotografii ze stejné mise
umoznuje jejich slicovani

= Objekty zajmu se dale zpfesnuji neuronovymi
sitemi

= Dobra presnost a pokryti v podobnych
podminkach
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Detekce anomalii — podobneée a rozdilné podminky




Vyhled dalsiho rozvoje
= Robustnejsi metoda detekce anomalii — je potreba vice realnych
prikladu pro trénink neuronovych siti

= Roz&ifeni pokryti snimovani na celou Svestkovou drahu, ,Kopidinku*
a koncové Useky na siti SZ nebo v soub&hu (Obrnice)

= DalSi integrace dat z dronu s daty z BIM, senzorové diagnostiky a
informacnich systému udrzby

= Spoluprace s evropskymi partnery




rnm

Drony v inovac¢nim piliri Europe‘s Rail

= I AM4RAIL:
Holistic and
Integrated
Asset
Management
for Europe’s
RAIL System
(2022-20206)

A Holistic and Integrated Approach

Predict and detect external
phenomena inﬂuencing@
% rolling stock and
nfrastructure operational

conditions automatically
within precise location

Install loT on-board monitoring Jo—
to facilitate condition data for /)
later TMS (and even TCS)  /
connectivity data exchange" h

‘ ~ range
(e.g. bogies, wheels, engines) (e drones/UAVs,
. V. satellites
/ xw, - —saelies)
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Automatised and robotised .’\\\ \ _
actions and inspections for S~ \‘ "
rolling stock and infra “f;\}."

workshops

Implement smart integrated
wayslde and loT embedded
) ) . monitoring to facilitate on-

- Reducing costs & making objective access charges condition and predictive

maintenance for infra assets

Uses Cases as Business Case

- Increasing automation level in M&O subsystem

—
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=urope's Rail

- i Cooperative diagnosis
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(‘\5 Multitenant Data Platform,
&, Data Analytics, BIM/GIS
~— integration, Digital twin
Self-healing

infrastructure, additive
manufacturing,

wearables
IAMS overall

Automate and robotise communications with
maintenance and T™MS
inspection vehicles (inc. |

railbound) and their \
processes
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w\ Train mamgem}nl system
Railway Check (TMS) (and even Train Control
Points System (TCS)) data exchange

and connectivity

- Cost-effective asset management for the railway system

(e.g. on slopes, OHL, masts,

- Increase reliability and capacity of the overall system

- Increase level and technology for automation and robots in

- Harmonised EU frame added value projects track circuits, viaducts and S&Cs construction & maintenance
(blades, lockings, point engines)

- EU common standards and tech specs - Sustainable production of resilient assets with new techniques




Odmitnuti odpovédnosti: Projekt je spolufinancovan Evropskou unii. Vyjadrené nazory a stanoviska jsou vsak
pouze autort a neodrdZi nutné ndzory a stanoviska Evropské unie nebo Spolecného podniku pro evropské
Zeleznice (Europe’s Rail Joint Undertaking). Ani Evropska unie, ani financujici orgdn za né nemohou nést
zodpovédnost. Projekt FP3-IAMA4Rail je podporovdn Spolecnym podnikem pro evropské Zeleznice a jeho cleny.
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