


"The issue is real. We have plenty of 
pilot reports of drones where they 
were not expected, particularly at low 
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 Tyler, Director-General of IATA 
(Singapore Airshow Aviation Leadership 

Summit, on February 15, 2016 
 
 



“Drone invaded airspace over 
Congonhas, in São Paulo, flights 
were impacted” 

(http://g1.globo.com/jornal-
nacional/noticia/2017/11/drone-invade-espaco-

aereo-de-congonhas-em-sp-e-prejudica-voos.html. 
Access: 11/13/2017) 



“Drones are changing the 
way of thinking about 
maintenance and 
monitoring services.” 

(PWC, global report on the 
commercial applications of drone 

technology, 2016) 

”If regulated 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 





GLOBAL AIR NAVIGATION PLAN 





UNMANNED TRAFFIC MANAGEMENT & 
BRAZILIAN AIRSPACE 



GOAL 

FIGURE OUT THE UTM CONCEPT OF 

OPERATIONS; 

KNOWN THE INITIAL DRAFT OF 

BRAZILIAN UTM CONCEPT OF 

OPERATIONS. 



OVERVIEW 

  UNMANNED TRAFFIC MANAGEMENT 
(UTM) 

DRAFT UTM BRAZILIAN CONCEPT  

UTM CONSTRAINTS & CHALLENGES 



OVERVIEW 

  UNMANNED TRAFFIC MANAGEMENT 
(UTM) 

DRAFT UTM BRAZILIAN CONCEPT  

UTM CONSTRAINTS & CHALLENGES 







PROJECTED UAS GROWTH 

Source: Schaufele, Ding, Miller, et al, "FAA Aerospace 

Forecast, Fiscal Years 2017-2037", 2017 



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 

types to communicate with controllers and 

each other” 
Source: https://dronelife.com/2016/05/03/amazon-unveils-plan-drone-

integration/ 







UNMANNED TRAFFIC MANAGEMENT CONOPS  



“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 intent and 

airspace constraints” 

UTM NEXTGEN Concept of Operations 



“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 



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. 

Report 



UTM 

UTM STAKEHOLDERS 



RPAS 

Remotely Piloted Aircraft 
System 

UAS 

Unmanned Aircraft System 

SUAS 

Small Unmanned Aircraft 
System 



“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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• “FLY-AWAY”; 

• MISFUNCTION; 

• LOW AUTONOMY; 

• LOW ROBUSTNESS & 
INTEGRITY IN C² LINK; 

• SATCOMM EXPENSIVE; 

• POOR AERONAUTICAL 
CULTURE IN THE UAS 
COMMUNITY; 

• .... 
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     www.decea.gov.br/drone 
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RPAS DECEA Project 

PFF019 – RPAS 



SUBDEPARTAMENTO DE OPERAÇÕES 
 

PROGRAMA ESTRATÉGICO DO DECEA 

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 



UTM 

BRAZIL UTM STAKEHOLDERS 



BRAZIL UTM AIRSPACE 

UTM LEVEL; 

UTM LEVEL SCENARIO. 



BRAZIL UTM AIRSPACE 

 UTM LEVEL 1 – GROUND UP TO 400FT AGL; 

 UTM LEVEL 2 – “G” CLASS AIRSPACE; 

 UTM LEVEL 3 – ATM INTERACTION. 
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BRAZIL UTM AIRSPACE 

 UTM LEVEL 1 – GROUND UP TO 400FT AGL 

 SCENARIO 1: URBAN AREA; 

 SCENARIO 2: NON URBAN AREA; 

 SCENARIO 3*: ATM INTERACTION. 



BRAZIL UTM AIRSPACE 

UTM LEVEL 1 - SCENARIO 1 (URBAN AREA) 

 MANNED A/C FLY AT HIGH LEVELS; 

 COOPERATIVE A/C; 

 CELL PHONES NETWORKS; 

 DENSELY POPULATED AREAS (FLY OVER PEOPLE); 

 SUSTAINABLE PROJECT (ECONOMIC INTERESTING). 



BRAZIL UTM AIRSPACE 

UTM LEVEL 1 - SCENARIO 1 ARCHITECTURE 

 UAS HUBS; 

 SEPARATED PRE-PLANNED ROUTES; 

 GNSS / VISUAL GEO-REFERENCING MILESTONES 

NAVIGATION; 

 ELECTRONIC ID & ACCESS CLOUD; 

 INTERACTIVE INTERFACE HUMAN-SYSTEM (IHS). 

 

 

 

 



BRAZIL UTM AIRSPACE 

UTM LEVEL 1 - SCENARIO 1 ARCHITECTURE 

 UAS HUBS; 

 SEPARATED PRE-PLANNED ROUTES; 

 GNSS / VISUAL GEO-REFERENCING MILESTONES 
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NAVIGATION IN UTM CORRIDORS 

INS Deviation  

Pre-Planned Route   

Route Milestone Correction  

Photo Source: 1T Silva Filho, Seleção Automática De Marcos Para 

Navegação Aérea Autônoma Por Imagens De ARP, IEAV 



BRAZIL UTM AIRSPACE 

UTM LEVEL 1 - SCENARIO 1 ARCHITECTURE 

 UAS HUBS; 

 SEPARATED PRE-PLANNED ROUTES; 

 GNSS / VISUAL GEO-REFERENCING MILESTONES 

NAVIGATION; 

 ELECTRONIC ID & ACCESS CLOUD; 

 INTERACTIVE INTERFACE HUMAN-SYSTEM (IHS). 

 

 

 

 



IHS UTM 



BRAZIL UTM AIRSPACE 

UTM LEVEL 1 - SCENARIO 1  

MANAGEMENT CAPACITIES 

 DYNAMIC RE-ROUTING (LAW ENFORCEMENT / RESCUE & 

RELIEF ACTIVITIES….); 

 GEO-FENCING MANAGEMENT; 

 DYNAMIC UTM INFORMATION DISTRIBUTION  

(E.g.: WEATHER); 

 UTM SERVICE PROVIDER (UTSP). 

 

 

 



BRAZIL UTM AIRSPACE 
UTM LEVEL 1 - SCENARIO 1  

UAS CAPACITIES 

 DAA: UAS X UAS / UAS X OBSTACLES; 

 DYNAMIC REROUTING NAVIGATION; 

 GEOFENCING & SAFETY EQUIPMENTS (E.g.: PARACHUTES); 

 C² LINK & GNSS TAMPERING, ROBUSTNESS & INTEGRITY  

(E.g.: Spoofing) 

 NOISE REDUCTION; 

 BATTERIES ENERGY X PAYLOAD X ENDURANCE. 

 

 

 

 

 



BRAZIL UTM AIRSPACE 

UTM LEVEL 1 - SCENARIO 2 (NON URBAN AREA) 

 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); 

 SUSTAINABLE PROJECT (HUMANITARIAN INTERESTING). 



BRAZIL UTM AIRSPACE 

UTM LEVEL 1 - SCENARIO 2 ARCHITECTURE 

 UAS HUBS; 

 SEPARATED PRE-PLANNED ROUTES; 

 GNSS NAVIGATION; 

 ELECTRONIC ID & ACCESS CLOUD; 

 INTERACTIVE INTERFACE HUMAN-SYSTEM (IHS). 

 

 

 

 



BRAZIL UTM AIRSPACE 

UTM LEVEL 1 - SCENARIO 2 

MANAGEMENT CAPACITIES 
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RELIEF ACTIVITIES….); 

 GEO-FENCING MANAGEMENT; 

 DYNAMIC UTM INFORMATION DISTRIBUTION  
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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.: PARACHUTES); 

 C² LINK & GNSS TAMPERING, ROBUSTNESS & INTEGRITY; 

 NOISE REDUCTION; 

 BATTERIES ENERGY X PAYLOAD X ENDURANCE. 

 

 

 

 

 



BRAZIL UTM AIRSPACE 

UTM LEVEL 1 - SCENARIO 3 (ATM INTERACTION) 

 MANNED A/C FLY AT LOW HEIGHTS (DEP/ARR PATHS); 

 CELL PHONES NETWORKS; 

 CONSTANTLY RISK ASSESSMENT; 

 MORE ANSP X UTSP SERVICE PROVIDER INTERACTION. 

 



BRAZIL UTM AIRSPACE 

UTM LEVEL 1 - SCENARIO 3 ARCHITECTURE 

 UAS HUBS; 

 SEPARATED PRE-PLANNED ROUTES (NOT CROSSING DEP/ARR 

NEAR LOW PATHS) 

 GNSS NAVIGATION; 

 ELECTRONIC ID & ACCESS CLOUD; 

 INTERACTIVE ANSP & UTSP RELATIONS; 

 INTERACTIVE INTERFACE HUMAN-SYSTEM (IHS) WITHIN ANSP. 

 

 

 

 



BRAZIL UTM AIRSPACE 

UTM LEVEL 1 - SCENARIO 3 

MANAGEMENT CAPACITIES 

 DYNAMIC CANCEL ROUTING (LAW ENFORCEMENT / 

RESCUE & RELIEF ACTIVITIES….); 

 GEO-FENCING MANAGEMENT; 

 DYNAMIC UTM INFORMATION DISTRIBUTION  

(E.g.: WEATHER); 

 UTSP FAST COMMUNICATIONS W/ ANSP & UAS OPERATOR. 

 

 

 



BRAZIL UTM AIRSPACE 

UTM LEVEL 1 - SCENARIO 3 

UAS CAPACITIES 

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

 GEOFENCING; 

 DYNAMIC REROUTING NAVIGATION; 

 C² LINK & GNSS TAMPERING, ROBUSTNESS & INTEGRITY; 

 TERMINATE FLIGHT PROGRAM. 

 

 

 

 

 



BRAZIL UTM AIRSPACE 

FL 120 

 UTM LEVEL 2 – AIRSPACE CLASS “G” 

400 FT AGL 



BRAZIL UTM AIRSPACE 

UTM LEVEL 2 – “G” AIRSPACE 

 MANNED A/C FLY AT LOW (HELO) & 

NEAR LEVELS (ICA 100-4); 

 MANNED NON COOPERATIVE A/C; 

 WEATHER CONSTRAINTS. 

 



BRAZIL UTM AIRSPACE 

UTM LEVEL 2 – “G” AIRSPACE 

 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); 

 SAFETY BUFFER (“G” AIRSPACE & 

CONTROLED AIRSPACE). 

 

 

 



BRAZIL UTM AIRSPACE 

UTM LEVEL 2 – “G” AIRSPACE 

UAS CAPACITIES 

 DAA: UAS X UAS / UAS X OBSTACLES / 

UAS X MANNED A/C / UAS X WEATHER; 

 “GEOFENCING”  (“G” AIRSPACE X 

CONTROLLED); 

 PBN REQUIREMENTS; 

 COOPERATIVE INTERACTION W/ ATC; 

 C² LINK & GNSS TAMPERING, 

ROBUSTNESS & INTEGRITY; 

 TERMINATE FLIGHT PROGRAM. 

 

 

 

 



BRAZIL UTM AIRSPACE 

FL 120 

 UTM LEVEL 3 – ATM INSERTION 

400 FT AGL 



BRAZIL UTM AIRSPACE 

UTM LEVEL 3 – ATM INSERTION 

 MANNED A/C & RPAS 

INTERACTION; 

 ROBUST & INTEGRATED DAA; 

 CONTROLLED AIRSPACE; 

 WEATHER CONSTRAINTS; 

 ANSP & RPAS OPERATOR 

INTERACTION; 

 SUMMARIZE:  

ATM REQUIREMENTS 

 



BRAZIL UTM AIRSPACE 

UTM LEVEL 3 – ATM INSERTION 

UAS CAPACITIES 

 DAA: UAS X UAS / UAS X 

OBSTACLES / UAS X MANNED A/C 

/ UAS X WEATHER; 

 PBN REQUIREMENTS; 

 COOPERATIVE INTERACTION W/ 

ATC; 

 C² LINK & GNSS TAMPERING, 

ROBUSTNESS & INTEGRITY; 

 TERMINATE FLIGHT PROGRAM. 
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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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E.G.: HUBS POSITIONING 
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Source: CAAC, Low-Altitude Connected 

Drone Flight Safety Test, 2018.  
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GOAL 

FIGURE OUT THE UTM CONCEPT OF 

OPERATIONS; 

KNOWN THE INITIAL DRAFT OF 

BRAZILIAN UTM CONCEPT OF 

OPERATIONS. 



SUBDEPARTAMENTO DE OPERAÇÕES 
 

PROGRAMA ESTRATÉGICO DO DECEA 

 

"The emergence of new theories is usually 

preceded by a period of pronounced 

professional insecurity as it requires a large-

scale explosion of paradigms and major 

changes in the problems and techniques of 

normal science”. 
THOMAS KUHN 



SUBDEPARTAMENTO DE OPERAÇÕES 
 

PROGRAMA ESTRATÉGICO DO DECEA 

THANK YOU!!! 
 
For Further Informations: 
DECEA RPAS COMMITTEE – Future Projects 
Major Leonardo André HABERFELD Maia 
Email: haberfeldlahm@fab.mil.br / 
haberfeldlahm@decea.gov.br 


