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Techno Sky: Provider for ILS Ground Inspection

Ground Maintenance of ILS is a complementary activity to ILS Flight Inspection.

ILS Localizer and Glidepath signals are today
measured with a special vehicle equipped
with a telescopic mast, a measurement
antenna and ILS receiver.

ILS ground maintenance is performed by our
CNS technicians at all italian civil airports
equipped with a Cat. Il ILS
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RPAS innovative solution for ILS maintenance: Advantages
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Less expensive than current measurements vehicle
Less intense preparation activity
Reducing the time the runway is blocked

Quality of the measurements improved due to the higher flexibility of the
drone

Low maintenance and running costs

ILS signal can be measured further and higher in the air, providing more
accurate results in the far-field, especially for the glide path

Correlation with flight inspection data for overall optimization of ILS

Reducing flight inspections with the corresponding savings
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Experimental Project: UAV for ILS near ground maintenance

Experimental projects are currently ongoing with a purpose-designed measurement UAV.
The Drone developed by Techno Sky for this task, is equipped with a compact ILS receiver/analyzer and
antenna

&) ROHDE&SCHWARZ  EVSF1000
VIUHF NaviFlight Analyzer

Antenna Chiusa

%

Antenna Chiusa Reclinat:

500 mm 345 mm‘J lunghezza cavo 400mm
Antenna Aperta peso 450gr completa
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Experimental Project: Pre-Conditions and Approvals
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Safety requirements from airport and RPAS operator ENAC.9ROT-14/08/2015-0089915.5

are fulfilled EENAC
Risk assessment is approved Bt etz

Excellent coordination between the drone team and

the airport control tower S s

Flight procedure and mission description has been Mmmmnh”: o
communicated and agreed between ATC and RPAS m@:%ﬁ mmmmwm;:;m
opertor
Time slots and duration has been agreed between . mz““:;mmm“mm;&”;

degli Spazi Aerei controliati e nelle vicinanze di un aeroporto;
RPAS operator and ATC - operatia doltAPR rispet s westher condiions i sonsiderazione el pe
del ricevitore R&S EVSFI00 e delle rispettive antenne (due semldwlw

izzontali);

VLOS/EVLOS approval to RPAS operator has been Tt st e

operazioni di maintenance.

Come previsto dallart. 32 comma 1. del Regolamento Nez Aerei a Pilotaggio

p rOVI e y a u Orl y Remoto” Ed.2 del 16/07/2015 Em. 4 del 24/03/2017, le operazioni c o TAPR gia oggetto
della_precedente aulorizzazione, ns. prol. n31516 del 26032015, con scadenza

30/0612018, potranno. ssere svolle s se & in corso i valita unassicurazione

RPAS ILS inspection procedure is approved T e i e o e
Experimental trials at airports is approved by
authority

ATC, airport authority are informed
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Experimental Project: Operational Scenarios

v" Runway closed during UAV operations A. Vertical flight B. Horizontal flight profile
v UAV operations take place in period of profile to along the runway
low activity measure the ILS centerline to measure

v" Operations partly VLOS (segment close to
pilot and observer) and partly EVLOS for
more remote segment down the runway

v" Speed will range from stationary hovering
for the GP scenario to about 10 m/s for
LOC scenario

GP antenna the ILS LOC antenna

LOC aerial




Experimental Project: Mission Objectives

Dynamic analysis of Localizer, carried out across the
runway axis at a costant speed and altitude, allows to

analyse the magnitudes of interest

Static analysis of the Localizer, carried out acquiring data in
specific positions of the runway, allow to analyse the

temporal stability of the magnitudes of interest

Static and dynamic analysis of GP, carried out raising the
drone to a predetermined altitude on a fixed point, allows
to analyze DDM and its temporal stability at several

altitudes of the runway perpendicular
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Experimental Project: Flight Operations at Brescia Airport

Flight mission performed by
RPAS Techno Sky Operator

Measurement flights using drone

Purpose-Designed LOC and GP
measurement RPAS by Techno Sky

above the runway centeline in the

ILS localizer radiation field
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Experimental Project: RPAS Test Results

Ensuring that the ILS signal-in-space performs within the specified tolerances according to ICAO

rules

GP Signal Analysis

DDM-angolo (°)
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LOC Signal Analysis

DDM - Distanza (metri)
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RPAS for CNS Maintenance: Next Step...

» Testing the measurement flight in semi-circular patterns around the localizer

» Validation of ILS near-ground measurements by RPAS

» Testing drones for other applications (VOR, RADAR, PAPI)

PAPI: A Pilat's eye view
=]l ] Ton High

nnn-ﬂ Slightly High

nn--ﬂ On Glide Path
D---A Slighthy Low

On Glide Path ----A Too Low
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TECHNO SKY SOLUTION WILL BE ALSO TESTED WITHIN THE U-SPACE DEMONSTRATOR DIODE

» DIODE aims to demonstrate how the implementation of the full set of the U-space services ensures a safe
flow of drones that pursue specific business or recreational intents;

» Live demonstrations will take place in Rieti, a small province, close to Rome, known as "umbilicus italiae"
with several different geographical situations, including rural, mountain and remote territories, industrial,
urban and semiurban;

» These demonstrations will cover a wide range of operations: parcel delivery; road traffic patrol;
professional photography; railway and power lines surveillance; search and rescue, airport operations;
interaction with general aviation; and firefighting;

» DIODE is co-funded by SESAR JU (50% of its costs);

» Demonstrations will occur in summer 2019, final report by Q1/2020.
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Ouestions?
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Thank you for listening!
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