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IQ RPAS require evolution of legacy technologies ...

Category Examples

Flight control Antennas, Speed confrol, Flight conftroller,
embedded computers

Navigation GPS, altimeter, accelerometer, gyroscopes,
magnetic compass, airspeed, positioning /
Image recognition cameras, obstacle sensors

Mission specific equipment HD camera, thermal camera, LIDAR,
temperature sensors, weather sensors

This could be seen as an incremental evolution of a legacy technology

portfolio ... but it means significant and continuous progress in SWaP
(Size, Weight and Power) , cost and performance !
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I@ ... but also maturation of some specific ones
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| Collision avoidance / warning : “sense & Avoid”

| Automatic take-off & Landing (aror)

© Thales

| Communication systems : create orimprove connectivity (incl.
communication for BVLOS operation, fulfilling spectrum demand), high availability and QoS

I Security : anti-iamming, anti-intrusion, “Geo fencing”

| RPAS delivery : safety, airworthiness, Air Traffic Integration

without the prior written consent of Thales

| Mission management : Command & Control, on-board / off-board allocation,
automated operations : move towards full autonomy for RPAS

Strong innovation focus required in technology, regulation, procedures
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I@ However, there are some key breakthrough ahead

kel

a UAS are at the heart of the Digital Transformation, where value comes from
data

ny way, in whole orin
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9 UAS provide an advanced vision of the future of manned aviation, and
pave the way for its future

As aresult, UTM cannot be a legacy ATM continvity, it must embed data-
driven approach and will transform future ATM

This document may not be reproduced, modified, adapted, published, franslated, in a
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IG 4 key digital technologies to enable critical digital decision chains

Data collection Knowledge Security of data, communication,
Learning & evolving Application, services, system

\

o

Artificial Intelligence-j Cybersecurity

Big Data and Al are strongly interconnected, as well as

dependent on cybersecurity and loT/connectivity
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Ia Al processes information but can be based on models and/or on data

Ability to process information by Two approaches to Al
artificial means:

| Perceive
2 Rich, complex and subftle information

hed, translated, in

| Learn
2 Within an environment

i: || Abstract
» To create meanings

i Knowledge Big Data

5 < Models of reality Real data

¢ | Reason

- > To plan and decide

i Acceleration
1 2012 - 2017
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Iﬂ Some key challenges of deep learning based Al

ko)

| Challenges

> Trust & security ! | Hybrid Al

2 Explainable Al

ny way, in whole orin

2 Frugal Learnin
g o » Al system validation and

2 Combination of real data, simulated certification

and synthetic data Corpus
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balancing
2 Vulnerability of open neural network ) “‘Model Data
architectures Reasoning ERRSeE] W1
engine Rl N

Hybrid Al: combining model and data based Al

A key differentiator leading to trustable, then certifiable Al
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I@ Steps towards autonomy

Urban

Urban Mobility
Extended Logistic

Surveillance Operations

|

Autonomy

W

Assisted
Crew
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@ Drones control : Moving Towards High Levels of Automation

DoD Four Levels of Autonomy

1 Human A human operator makes all decisions. The system has no
Operated autonomous control of its environment although it may have
U-space information-only responses to sensed data.
full 2 Human The vehicle can perform many functions independently of
( services Delegated human control when delegated to do so. This level
“space encompasses automatic controls, engine controls, and other low
advanced . level automation that must be activated or deactivated by human
services - input and must act in mutual exclusion of human operation.
3 Human The system can perform a wide variety of activities when given
Supervised top-level permissions or direction by a human. Both the human

and the system can initiate behaviors based on sensed data, but
the system can do so only if within the scope of its currently
directed tasks.

- Full The system receives goals from humans and translates them
y
Autonomous into tasks to be performed without human interaction. A human
could still enter the loop in an emergency or change the goals,
E vth" although in practice there may be significant time delays before
o > human intervention occurs.
00
o Q

T DoD Unmanned Systems Iniegrated Roadmap FY2011-2036 THINKE

Aviation can leverage its safety background to implement a sound

roadmap (automation, autonomy)
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I@ “Functional Health Monitoring”

System
— management/ —
supervision

© Thales 2015 All rights reserved.

Operation
Domain : Operation
proved Domain :
“safe”, considered
“deterministic “normal”

Resilience will need new capabilities in system management, where

This document may not be reproduced, modified, adapted, published, translated, in any way, in whole orin
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e Drones Redefine Airspace Usage in both Civil & Military Domains

| 2| Drone / Vehicle Registration
| Operator / Pilot Certification
4 UAS Traffic Mgmt. Function

Airspace Management

Military
Command &

Non-Cooperative Detection

- ©Thales 2015 All rights reserved.

<€ Flight Authorization Identification/Tracking Control
Conformance Monitoring Alerting & Notification
Identification /Localization Drone Disablement

UAS integration into
confrolled airspace

Military Operations

J Controlled Airspace
— - . - —-— II
No Fly Zone |
Z% Local authority Special events h Permanent Air
O t}\‘( —'!‘-_J delegation Protection . surveillance

<4=m
i
|
Unconfrolled . = N
Airspace Nl | ==
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Ie ECOsystem UTM Supports Safe & Secure UAS Operations

Thales UTM offer focused on Authority Side of problem

Blending the world-class digital technologies acquired by Thales with market leading

managing access to public asset = airspace
? AUTHORIZATION ANSP DATA SERVICES V e v
= a ::z;iORITY/ ‘ . (SWIM, Registry, etc.) '
é (Operator Services) /
: FLIGHT LOW-ALTITUDE  UAS OPERATOR
9 INFORMATION o uss \
23 MGMT. SYSTEM AIRSPACE HMI /| MISSION PLANNER
S5 (FIMS) MANAGEMENT - . :
o3 FLEET MANAGER
0 O /
: é OBSERVER
f; PUBLIC SAFETY/ SUPPLEMENTAL DATA
== LOCAL ORDINANCE SERVICE PROVIDERS

ATM knowledge to shape an advanced but workable solution for UTM
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Ie Drone Air Traffic Integration requires counter-UAV technologies

served.

- |Drone flew 'within wingspan' of plane AVEILLANT Gamekeeper

- |approaching Heathrow "Holographic” Radar

zg Report on near-misses also reveals pilots were shocked to see another drone I Mounted on hillside |ooking over
f hovering as high as 3,000 metres

Monaco and coastal area

nt of Thales

| 90 degree coverage

| Instrumented to 5 km
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Thank you !
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