LA

D A Departamento de Controle

& do Espaco Aéreo
DEPARTMENT OF AIR SPACE CONTROL - DECEA




"The issue is real. We have plenty of

pilot reports of drones where they e — e
were not expected, particularly at low Ceagd A o
altitudes around airports... There is
no denying that there is a real and
growing threat to the safety of civilian
aircraft (coming from drones)”

*Mr. Tony Tyle_r, Director_-G_eneraI of IATA e PO F e ra e T
(Singapore Airshow Aviation Leadership & _
Summit, on February 15, 2016
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“Drone invaded airspace over

Congonhas, in Sao Paulo, flights
were impacted”

(http://gl.globo.com/jornal-
nacional/noticia/2017/11/drone-invade-espaco-

aereo-de-congonhas-em-sp-e-prejudica-voos.html.

Access: 11/13/2017)
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“Drones are changing the
way of thinking about

maintenance and 7 @_ 0

Infrastructure

- - - 29 Agricult ranspor
I I l O n Ito rI I I g S e rVI ‘ e S Investment monitaring, Analysis of soils Delivery of goods, Monitaring lines
. i o

maintenancs, and drainagsa, crop medical logistics and sites, proactive
assal imantony haalth assascman 1 response

Predicted commercial applications and market value by industry

(PWC, global report on the

commercial applications of drone
echmotogy, 0 & & @ O

Entertainment & Media Insurance lelecommunication Mining

Advertising, entertainmant, Support in claims Tower maintznance, Flanning, exploration,
aerial phatography, shows selllement process, signal broadcasting enviranmental impact
and special effects fraud detection assesameant

"If requlated and operated correctly
and safely, unmanned vehicle
technologies can revolutionize future
air transport, airport operations,
cargo operations and ground
handling, besides others...”

Mrs. Céline Hourcade, Head Cargo Transformation
of IATA
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ACTUAL FLIGHT FOOTAGE

(NOT SIMULATED,
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Remotely piloted aircraft (RPA] integration in traffic

Continuing to improve the remotely piloted aircraft (RPA) access to non-segregated airspace; continuing to improve

the remotely piloted aircraft system (RPAS) approval/certification process; continuing to define and refine the RPAS
operational procedures; continuing to refine communication performance requirements; standardizing the lost command
and control (C2) link procedures and agreeing on a unique squawk code for lost C2 link; and working on detect and
avoid technologies, to include automatic dependent surveillance — broadcast (ADS-B) and algorithm development

to integrate RPA into the airspace.

Applicability

Applies to all RPA operating in non-segregated airspace and at aerodromes. Requires good synchronization of airborne
and ground deployment to generate significant benefits, in particular to those able to meet minimum certification and
equipment requirements.

Continuous descent
£LL operations

- Trajectory-based

operations ) FULL
TRAJECTORY-BASED EFFICIENT

Continuous climb

CCco operations i OPERATIONS FLIGHT PATHS

Remotely piloted
RPAS aircraﬂgygtems

Figure é6: The ASBU Maodules converge over time on their target operational
concepts and performance improvements
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»FIGURE OUT THE UTM CONCEPT OF
OPERATIONS;

»KNOWN THE INITIAL DRAFT OF
BRAZILIAN UTM CONCEPT OF
OPERATIONS.




OVERVIEW
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DRAFT UTM BRAZILIAN CONCEPT

UTM CONSTRAINTS & CHALLENGES
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How will drones impact business?

Predicted commercial applications and market value by industry

O O O

Infrastructure Agriculture Transport Security
Investmeant monitoring, Analyais of soils Delivery of goods, Monitoring lines
maintenancs, and drainags, crop medical legistics and sites, proactive
assal imdanlony haalth assessmen FESEEONSE
$45.2bn S 2.4bn $15.0bn $10.5bn

Entertainment & Media  Insurance Telecommunication Mining
Advertising, entertainmeant, Support in claims Tower maintenance, Planning, exploration,
aeral Dmtﬂﬂ I'ﬁll}hfll', shows sedilemani Process, S mal bfﬂﬂdﬁﬁﬁtlﬂg anvironmeantal iImpact
and sp=cial effects fraud detection assessment
$8.8bn $6.8bn $6.3bn $d4.3bn
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PROJECTED UAS GROWTH
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Source: Schaufele, Ding, Miller, et al, "FAA Aerospace
Forecast, Fiscal Years 2017-2037", 2017
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SARPAS
RPAS/MODELS BRAZILIAN AIRSPACE ACCESS
REQUESTS

6335 6287 6°73

4537 4848

2983 3087 3222 3532

2189

Source: SARPAS statistics (DECEA)
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“‘Amazon’s plan to integrate high and
low altitude airspace is both simple in
concept and ambitious In
Implementation. The company proposed
an organized, layered structure of airspace
combined with a system of ‘“federated”
traffic controllers to allow aircraft of all prm— 1
types to communicate with controllers and | S SS EE SRS S o0 & s
each other” ' :

NASA and Amazon Turn to France for UTM Tests

Source: https://dronelife.com/2016/05/03/amazon-unveils-plan-drone-
integration/

A Delzir-Tech drone flies over 2 vineyard

NASA and Amazon.com Inc. are tapping experts in France to figure out how to coordinate drone
traffic, bolstering the country’s role as 2 hub for evolving regulation of unmanned aircraft.

While Amazon hired 2 team in a Paris suburb, NASA headed closer to plane-maker Airbus 5E'=
home in Toulouse, calling on drone designer Delair-Tech to test prototypes for air traffic

management software. It's a key part of convincing regulators unmanned vehicles are safe two fly

higher and further out of sight from their operators, such as while delivering goods.

'High-Speed Transit

Rural Suburban Urban Airport
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SMX realiza teste inédito no Brasil de entregas
usando drones

Moradores tém que atravessar o no ou enfrentar estradas de terra para chegar até mercados e farmacias. Pela
primeira vez no Brasil, drones realizaram entregas para consumidores de forma legal e respeitando a requlamentagédo
vigente

A SMX Systems, em parceria com a Prefeitura
Municipal de Rifaina, no Estado de Sao Paulo,
realizou uma prova de conceito (POC) da solucdo de
Drone Delivery da empresa.

No ultimo domingo (19/8) as 11:24 (hora de Brasilia)
aconteceu com sucesso a prnmeira entrega usando
drone no Brasil. Esta foi a primeira entrega realizada
por um drone pos regulamentacao do setor, desde
maio de 2017 . O drone utilizado foi o SMX-DLV1,
que esta homologado na ANATEL, tem cadastro
ativo na ANAC e obteve autorizacao do DECEA para realizar o voo
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DELIVERY Regras de seguranca \/ |  DELIVERY Transporte e entrega de produtos
DRONES Siga atentamente as orientaclies de seguranga \4 DRONES Delivery Drones para o e-commerce

SMX TECHNOLOGY SMX TECHNOLOGY

FISTENS

N

\

run Vocé serd notificado quando o drone estiver 3 caminho, run Pedido é realizado pelo cliente
oo exl "9 ddl
, LI @ e, A -
—
Durante o procedimento de pouso é normal que o drone Pedido é processado
s¢ Inchine para a direita ou esquerds ati que se estabilize € 0 produto é acoplode a0 drone

para a aproximacdo final com o solo,

o Mantenha distdncia segura de pelo menos
$ metros do veiculo. 1 ”
LU 4 '

® Manter criangas ¢ animais a distancia. v @

o Aguarde pacientemente até que o drone e

decole e volte para a base.

® Nio toque no veiculo,
Nido arremesse objetos no veiculo.

o Caso o drone apresente algum problema,
ou ndo decole novamente, entre em contato
com @ base de operagies da SMX.

A entrega € realizaca em local

WWW, STIX SyStems - contact@smx. systems WWW SMX.SYSIems - contact@smx, systems

|
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UNMANNED TRAFFIC MANAGEMENT CONOPS

WWW. eu-china-app'org
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“The term ‘UTM’ refers to a set of federated

services and an all-encompassing framework
for managing multiple UAS operations. These
services are separate, but complementary to
those provided by the ATM system, and are
based primarily on the sharing of information
between Operators on flight iIntent and

alrspace constraints”
UTM NEXTGEN Concept of Operations
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“U-space is a set of new services and specifc
procedures designed to support safe, effcient
and secure access to airspace for large
numbers of drones [...] U-space provides an
enabling framework to support routine drone
operations, as well as a clear and effective

Interface to manned aviation, ATM/ANS ”

U-SPACE Concept of Operations
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Source: AIRBUS UTM Blueprint
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Industry Development
UTM Service-Based ‘?“ﬂ-‘r‘l‘ mmmmm -

Architecture | .
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Source: NASA UTM Project
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TCL1

Remote Population
Low Traffic Density
Rural Applications

Multiple VLOS
Operations
Notification-based
Operations

-RECEAl Departamento

de Controle do Espaco Aéreo

Department of Airspace Control

TCL2

Sparse Population
Low-Mod Traffic Density
Rural / Industrial
Applications

Multiple BVLOS
Operations

Tracking and
Operational Procedures

chnical Capability Levels (TCL) Progression for
System Development and Testing

I

e
e —
FHlleA ~
TCL3
Moderate Population
Moderate Traffic Density
Suburban Applications

Mixed Operations

Vohicle to Vohicle
Communication

Public Safety Operations

Dense Population

High Traffic Density
Urban Applications
Dense BVLOS Operations

Large Scale Contingency
Management

Source: NASA UTM Project
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Airplana

Source: AIRBUS UTM Blueprint
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Source: AIRBUS UTM Blueprint
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Source: CAAC, Low-Altitude Connected Drone Flight Safety Test, 2018.
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Source: CAAC, Low-Altitude Connected Drone Flight Safety Test, 2018.
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UTM STAKEHOLDERS
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RPAS

Remotely Piloted Aircraft
System

UAS
Unmanned Aircraft System

SUAS

Small Unmanned Aircraft
System
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“however, disruptive
technologies emerge:
Innovations that result in
worse product
performance, at least in the
near-term.”

” Products based on
disruptive technologies are
typically cheaper, simpler,
smaller, and, frequently,
more convenient to use

(CHRISTENSEN, THE INNOVATOR’S
DILEMMA When New Technologies Cause
Great Firms to Fail , 1997)
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Departamento

“FLY-AWAY”;
MISFUNCTION;
LOW AUTONOMY;

LOW ROBUSTNESS &
INTEGRITY IN C2 LINK;

SATCOMM EXPENSIVE;

POOR AERONAUTICAL
CULTURE IN THE UAS
COMMUNITY;
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OVERVIEW

UNMANNED TRAFFIC MANAGEMENT
(UTM)

DRAFT UTM BRAZILIAN CONCEPT

UTM CONSTRAINTS & CHALLENGES
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Bl Docurentios Google X\ G oregatrodceedeces-t X\ W DECEA « Deparsamact: X« 7 DRONE RARS) - Depart: X /' [) SARPAS (Drones)
< C | @ Nio seguro | servicos2.deceagov.be

D&Qﬁl\E SARPAS

m CONSULTA CADASTRO SOUCITACAD CONTATO

Bem-Vindo ao .

Entrar o Esquecou a senha?
16 A VO "ot 13

Entrar

fa

faciitar a
solicitacdo de acesso ao Espago Aéreo para o uso de
Sistemas de A

O SARPAS foi desenvolvido com o objetivo de

eronaves Remotamente Pilotadas
RPAS/DRONES) no Espaco Aéreo Brasileiro.

2276
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RPAS DECEA Project
PFF019 - RPAS

SIRIUS

BRAZIL




RPAS DECEA Project
UTM

“Unmanned Aircraft Systems Traffic
Management (UTM) is a set of capacities
that provides robustness, integrity, safety
and coordination to UAS operations, which
could use capacities like BVLOS and

autonomous pre-determined behavior, as

an specific Air Traffic Service at specific

airspace volume. ”

Brazilian UTM Concept of Operations
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BRAZIL UTM STAKEHOLDERS
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BRAZIL UTM AIRSPACE

v UTM LEVEL,;
v UTM LEVEL SCENARIO.
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BRAZIL UTM AIRSPACE

v UTM LEVEL 1 - GROUND UP TO 400FT AGL,;
v UTM LEVEL 2 - “G” CLASS AIRSPACE;
v UTM LEVEL 3 - ATM INTERACTION.

e — : Q
— - — e SO
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BRAZIL UTM AIRSPACE

v UTM LEVEL 1 - GROUND UP TO 400FT AGL

400 FT AGL
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BRAZIL UTM AIRSPACE

v UTM LEVEL 1 - GROUND UP TO 400FT AGL
v SCENARIO 1: URBAN AREA;
v SCENARIO 2: NON URBAN AREA;
v SCENARIO 3*: ATM INTERACTION.
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BRAZIL UTM AIRSPACE

UTM LEVEL 1 - SCENARIO 1 (URBAN AREA)

v MANNED A/C FLY AT HIGH LEVELS;

v COOPERATIVE A/C;

v CELL PHONES NETWORKS;

v DENSELY POPULATED AREAS (FLY OVER PEOPLE);
v' SUSTAINABLE PROJECT (ECONOMIC INTERESTING).
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BRAZIL UTM AIRSPACE

UTM LEVEL 1 - SCENARIO 1 ARCHITECTURE

v UAS HUBS;

v SEPARATED PRE-PLANNED ROUTES;

v GNSS / VISUAL GEO-REFERENCING MILESTONES
NAVIGATION;

v ELECTRONIC ID & ACCESS CLOUD;

v INTERACTIVE INTERFACE HUMAN-SYSTEM (IHS).
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BRAZIL UTM AIRSPACE

UTM LEVEL 1 - SCENARIO 1 ARCHITECTURE

v UAS HUBS;

v SEPARATED PRE-PLANNED ROUTES;

v GNSS / VISUAL GEO-REFERENCING MILESTONES
NAVIGATION;

v ELECTRONIC ID & ACCESS CLOUD;

v INTERACTIVE INTERFACE HUMAN-SYSTEM (IHS).
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NAVIGATION IN UTM CORRIDORS

R
<=
o~ Tonospheric Scintillation
¢ .

[ Clear Reception |

INS Deviation
Pre-Planned Route

Photo Source: 1T Silva Filho, Selecdo Automéatica De Marcos Para
Navegacao Aérea Autbnoma Por Imagens De ARP, IEAV
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BRAZIL UTM AIRSPACE

UTM LEVEL 1 - SCENARIO 1 ARCHITECTURE

v UAS HUBS;

v SEPARATED PRE-PLANNED ROUTES;

v GNSS / VISUAL GEO-REFERENCING MILESTONES
NAVIGATION;

v ELECTRONIC ID & ACCESS CLOUD;

v INTERACTIVE INTERFACE HUMAN-SYSTEM (IHS).
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BRAZIL UTM AIRSPACE

UTM LEVEL 1 - SCENARIO 1

MANAGEMENT CAPACITIES

v DYNAMIC RE-ROUTING (LAW ENFORCEMENT / RESCUE &
RELIEF ACTIVITIES....):

v GEO-FENCING MANAGEMENT:

v DYNAMIC UTM INFORMATION DISTRIBUTION

(E.g.: WEATHER);

v UTM SERVICE PROVIDER (UTSP).
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BRAZIL UTM AIRSPACE

UTM LEVEL 1 - SCENARIO 1

UAS CAPACITIES

v DAA: UAS X UAS / UAS X OBSTACLES;

v DYNAMIC REROUTING NAVIGATION;

v GEOFENCING & SAFETY EQUIPMENTS (E.g.: PARACHUTES);
v' C2LINK & GNSS TAMPERING, ROBUSTNESS & INTEGRITY

(E.g.: Spoofing)
v" NOISE REDUCTION,;
v' BATTERIES ENERGY X PAYLOAD X ENDURANCE.

Departamento
@:] de Controle do Espaco Aéreo

Department of Airspace Control




BRAZIL UTM AIRSPACE

UTM LEVEL 1 - SCENARIO 2 (NON URBAN AREA)

v MANNED A/C FLY AT LOW (HELO) & NEAR LEVELS (ICA 100-4);
MANNED NON COOPERATIVE A/C (E.g.: AGRICULTURAL A/C);
LESS CELL PHONES NETWORKS;

LESS DENSELY POPULATED AREAS (FLY OVER PEOPLE);

v
v
v
v' SUSTAINABLE PROJECT (HUMANITARIAN INTERESTING).
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BRAZIL UTM AIRSPACE

UTM LEVEL 1 - SCENARIO 2 ARCHITECTURE

v UAS HUBS;

v SEPARATED PRE-PLANNED ROUTES;

v" GNSS NAVIGATION,;

v ELECTRONIC ID & ACCESS CLOUD;

v INTERACTIVE INTERFACE HUMAN-SYSTEM (IHS).
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BRAZIL UTM AIRSPACE

UTM LEVEL 1 - SCENARIO 2

MANAGEMENT CAPACITIES

v DYNAMIC REROUTING (LAW ENFORCEMENT / RESCUE &
RELIEF ACTIVITIES....):

v GEO-FENCING MANAGEMENT:

v DYNAMIC UTM INFORMATION DISTRIBUTION

(E.g.: WEATHER);

v UTM SERVICE PROVIDER (UTSP)./ \

1

Departamento
@] de Controle do Espaco Aéreo

Department of Airspace Control



BRAZIL UTM AIRSPACE

UTM LEVEL 1 - SCENARIO 2

UAS CAPACITIES

DAA: UAS X UAS /UAS X OBSTACLES / UAS X MANNED A/C;
DYNAMIC REROUTING NAVIGATION,;

GEOFENCING & SAFETY EQUIPMENTS (E.g.: PARACHUTEYS);
C2LINK & GNSS TAMPERING, ROBUSTNESS & INTEGRITY;
NOISE REDUCTION;

BATTERIES ENERGY X PAYLOAD X ENDURANCE.

<X < X X X

i
i i
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BRAZIL UTM AIRSPACE

UTM LEVEL 1 - SCENARIO 3 (ATM INTERACTION)

v MANNED A/C FLY AT LOW HEIGHTS (DEP/ARR PATHS);
v CELL PHONES NETWORKS;

v CONSTANTLY RISK ASSESSMENT;

v MORE ANSP X UTSP SERVICE PROVIDER INTERACTION.
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BRAZIL UTM AIRSPACE

UTM LEVEL 1 - SCENARIO 3 ARCHITECTURE

v UAS HUBS;

v' SEPARATED PRE-PLANNED ROUTES (NOT CROSSING DEP/ARR
NEAR LOW PATHS)

v" GNSS NAVIGATION;

v ELECTRONIC ID & ACCESS CLOUD;

v INTERACTIVE ANSP & UTSP RELATIONS;

v INTERACTIVE INTERFACE HUMAN-SYSTEM (IHS) WITHIN ANSP.
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BRAZIL UTM AIRSPACE

UTM LEVEL 1 - SCENARIO 3

MANAGEMENT CAPACITIES

v DYNAMIC CANCEL ROUTING (LAW ENFORCEMENT /
RESCUE & RELIEF ACTIVITIES....):

v GEO-FENCING MANAGEMENT:;

v DYNAMIC UTM INFORMATION DISTRIBUTION

(E.g.: WEATHER):

v UTSP FAST COMMUNICATIONS W/ ANSP & UAS OPERATOR.
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BRAZIL UTM AIRSPACE

UTM LEVEL 1 - SCENARIO 3

UAS CAPACITIES

v DAA: UAS X UAS /UAS X OBSTACLES / UAS X MANNED A/C;
v GEOFENCING;

v DYNAMIC REROUTING NAVIGATION;

v' C2LINK & GNSS TAMPERING, ROBUSTNESS & INTEGRITY;
v" TERMINATE FLIGHT PROGRAM.
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BRAZIL UTM AIRSPACE

v UTM LEVEL 2 - AIRSPACE CLASS “G”

FL 120

400 FT AGL

LA .

o
‘ H}-’l m‘

|

,yl
Y[l
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BRAZIL UTM AIRSPACE

UTM LEVEL 2 - “G” AIRSPACE

v MANNED A/C FLY AT LOW (HELO) &
NEAR LEVELS (ICA 100-4);

v MANNED NON COOPERATIVE A/C;

v. WEATHER CONSTRAINTS.

Departamento
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BRAZIL UTM AIRSPACE

UTM LEVEL 2 — “G” AIRSPACE

v SEPARATED PRE-PLANNED ROUTES

(NOT CROSSING DEP/ARR NEAR LOW

PATHS)

PBN REQUIREMENTS:

COOPERATIVE ATC EQUIPMENT:

ELECTRONIC ID;

INTERACTIVE  ANSP &  UAS

OPERATOR  RELATIONS  (WHEN

APPLICABLE);

v SAFETY BUFFER (“G” AIRSPACE &
CONTROLED AIRSPACE).

DN N NN
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BRAZIL UTM AIRSPACE

UTM LEVEL 2 - “G” AIRSPACE
UAS CAPACITIES

UAS X MANNED A/C / UAS X WEATHER; _
v/ “GEOFENCING”  (“G” AIRSPACE X . . w'g fey
CONTROLLED): 0 S A
v PBN REQUIREMENTS; -
v COOPERATIVE INTERACTION W/ ATC;
v C2 LINK & GNSS TAMPERING,
ROBUSTNESS & INTEGRITY;
v TERMINATE FLIGHT PROGRAM.
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BRAZIL UTM AIRSPACE

v UTM LEVEL 3 - ATM INSERTION

_

ARRRARALS

FL 120

400 FT AGL

i |
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&
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BRAZIL UTM AIRSPACE

UTM LEVEL 3 — ATM INSERTION

v" MANNED A/C & RPAS
INTERACTION,;

v' ROBUST & INTEGRATED DAA,;

v CONTROLLED AIRSPACE;

v' WEATHER CONSTRAINTS;

v ANSP & RPAS OPERATOR
INTERACTION,;

v SUMMARIZE:
v ATM REQUIREMENTS
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BRAZIL UTM AIRSPACE

UTM LEVEL 3 - ATM INSERTION

UAS CAPACITIES

v DAA: UAS X UAS / UAS X
OBSTACLES / UAS X MANNED A/C
| UAS X WEATHER,;

v" PBN REQUIREMENTS;

v' COOPERATIVE INTERACTION W/
ATC;

v C2 LINK & GNSS TAMPERING,
ROBUSTNESS & INTEGRITY;

v TERMINATE FLIGHT PROGRAM.
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OVERVIEW

UNMANNED TRAFFIC MANAGEMENT
(UTM)

DRAFT UTM BRAZILIAN CONCEPT

UTM CONSTRAINTS & CHALLENGES




CONSTRAINTS & CHALLENGES

AIRWORTHINESS X
PAYLOADS;

AUTONOMOUS OPS;
DETECT & AVOID;
CONSPICUITY;

ATM COORDINATION;
MONITORING;

ENDURANCE
REQUIREMENTS;

BATTERIES ENERGY;

BRAZILIAN INTERNET o ign Perspectives
CA PA C I TY, D elivel’)’ Drones

C2 LINK INTEGRITY;
“CULTURE”.
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CONSTRAINTS & CHALLENGES

AIRWORTHINESS X
PAYLOADS;

AUTONOMOUS OPS;
DETECT & AVOID;
CONSPICUITY;

ATM COORDINATION;
MONITORING;

ENDURANCE
REQUIREMENTS;

BATTERIES ENERGY;

BRAZILIAN INTERNET
CAPACITY;

C2 LINK INTEGRITY;
“CULTURE”.
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CONSTRAINTS & CHALLENGES

AIRWORTHINESS X
PAYLOADS;

AUTONOMOUS OPS;
DETECT & AVOID;
CONSPICUITY;

ATM COORDINATION;
MONITORING;
ENDURANCE

REQUIREMENTS; | |
BATTERIES ENERGY:; < | Rois unm)))v .~
BRAZILIAN INTERNET - e

CAPACITY; T DETECT  _ CORRECT
C 2 L I N K I N T E G R I TY ; With eBumperd installed, flight in The eBumper4 continuously As the aircraft moves away from the

open areas is unchanged. The pilot monitors its environment for obstacle, normal control is returned

i C U LT U R E » can switch to Precision Mode which obstacles. If one is detected, to the user, and operationscan
L ]

scales back control inputs, allowing eBumperd responds to reduce the continue as before.
for more precise aircraft control. likelihood of a collision.
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CONSTRAINTS & CHALLENGES

AIRWORTHINESS X
PAYLOADS;

AUTONOMOUS OPS;
DETECT & AVOID;
CONSPICUITY;

ATM COORDINATION;
MONITORING;

ENDURANCE
REQUIREMENTS;

BATTERIES ENERGY;

BRAZILIAN INTERNET
CAPACITY;

C2 LINK INTEGRITY;
“CULTURE”.
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CONSTRAINTS & CHALLENGES

AIRWORTHINESS X
PAYLOADS;

AUTONOMOUS OPS;
DETECT & AVOID;

CONSPICUITY;
ATM COORDINATION;
MONITORING;

ENDURANCE
REQUIREMENTS;

BATTERIES ENERGY;

IaVAVAIRVAANRINRR SO = WG 6 — ATM
CAPACITY; LOST OF C2 LINK PROCEDURES &

C2 LINK INTEGRITY; RPA FAILURES
“CULTURE”.

@ cA0
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CONSTRAINTS & CHALLENGES

AIRWORTHINESS X
PAYLOADS;

AUTONOMOUS OPS;
DETECT & AVOID;
CONSPICUITY;

ATM COORDINATION;
MONITORING;

ENDURANCE
REQUIREMENTS;

BATTERIES ENERGY;

BRAZILIAN INTERNET
CAPACITY;

C2 LINK INTEGRITY;
“CULTURE”.

Departamento
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Department of Airspace Control

ADS-B MINED SUAS AND NAS S 1 CAFACITY ANALYSIS
AND DAA PERFORMANC
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CONSTRAINTS & CHALLENGES

AIRWORTHINESS X
PAYLOADS;

AUTONOMOUS OPS;
DETECT & AVOID;
CONSPICUITY;

ATM COORDINATION;
MONITORING;

ENDURANCE
REQUIREMENTS;

BATTERIES ENERGY;

BRAZILIAN INTERNET
CAPACITY;

C2 LINK INTEGRITY;
“CULTURE”.
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CONSTRAINTS & CHALLENGES

AIRWORTHINESS X
PAYLOADS;

AUTONOMOUS OPS;
DETECT & AVOID;
CONSPICUITY;

ATM COORDINATION;
MONITORING;

ENDURANCE
REQUIREMENTS;

BATTERIES ENERGY;

BRAZILIAN INTERNET
CAPACITY; E.G.: HUBS POSITIONING
C2 LINK INTEGRITY;

“CULTURE”.
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CONSTRAINTS & CHALLENGES

AIRWORTHINESS X
PAYLOADS;

AUTONOMOUS OPS;
DETECT & AVOID;
CONSPICUITY;

ATM COORDINATION;
MONITORING;

ENDURANCE
REQUIREMENTS;

BATTERIES ENERGY;

BRAZILIAN INTERNET
CAPACITY;

C2 LINK INTEGRITY;
“CULTURE”.
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CONSTRAINTS & CHALLENGES

Hin
—
Tl

AIRWORTHINESS X
PAYLOADS;

AUTONOMOUS OPS;
DETECT & AVOID;
CONSPICUITY;

ATM COORDINATION;

s 1 1 5

CDF

o " : I i L i i
-100 -85 20 85 -0 75 -0 -85 -B0 1= 10

\Y O NI TO RIN G , Figu risjgdzn::w-altitude cellular network coverage tei:R;:;ths
ENDURANCE

REQUIREMENTS; _

BATTERIES ENERGY: Source: CAAC, Low-Altitude Connected
BRAZILIAN INTERNET Drone Flight Safety Test, 2018.

CAPACITY;
C2 LINK INTEGRITY;
“CULTURE”.
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CONSTRAINTS & CHALLENGES

AIRWORTHINESS X |
PAYL OA DS ’ : Gl:i?jas:lz?\f;ng i : + UAV/Controller connection hi ]acklng '

Hijacking

AUTONOMOUS OPS; Yo

DETECT & AVOID; P > e, fo s, )
CONSPICUITY: s T

 Inoperability | ' eo%\// L
ATM COORDINATION; [ : " -
MONITORING; / (€D ——s Ule]: |
o / 1 = H
ENDURANCE o I
) .~ . i ammrmmmmmememomoesesosecoes
o R . C troller/Controlling App |
R EQ U I R E M E N TS ) t ' Video stream interception ! l i Encryption cracking ' ocr:\orr?n:;loznhrjoaé:?ng pp :
Espionage ; . Espionage, hijacking ;| | Hijacking

..............................................................................

BATTERIES ENERGY;

BRAZILIAN INTERNET
CAPACITY;

C2 LINK INTEGRITY;
“CULTURE”.
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CONSTRAINTS & CHALLENGES

AIRWORTHINESS X
PAYLOADS;

AUTONOMOUS OPS;
DETECT & AVOID;
CONSPICUITY;

ATM COORDINATION;
MONITORING;

ENDURANCE
REQUIREMENTS;

BATTERIES ENERGY;

BRAZILIAN INTERNET
CAPACITY;

C2 LINK INTEGRITY;
“CULTURE”.
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OVERVIEW

UNMANNED TRAFFIC MANAGEMENT
(UTM)

DRAFT UTM BRAZILIAN CONCEPT

UTM CONSTRAINTS & CHALLENGES




GOAL /g_

»FIGURE OUT THE UTM CONCEPT OF
OPERATIONS;

»KNOWN THE INITIAL DRAFT OF
BRAZILIAN UTM CONCEPT OF
OPERATIONS.




"The emergence of new theories Is usually
preceded by a period of pronounced
professional Iinsecurity as It requires a large-
scale explosion of paradigms and major
changes In the problems and techniques of

normal science”.
\THOMAS KUHN
. / &~
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THANK YoU!!!

For Further Informations:

DECEA RPAS COMMITTEE - Future Projects
Major Leonardo André HABERFELD Maia
Email: haberfeldlahm@fab.mil.br /
haberfeldlahm@decea.gov.br




