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Introduction

The demand for airspace access is growing fast for UAS. They have to

fly safely into different airspace separation should be applied between
UAS.

What solutions have to be performed?

UTM separation standards has to be established in order to maintain

the high level of safety and allow UAS activities.



Separation between manned and unmanned aircraft
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The integration of UTM and ATM airspace

» Defining the boundaries

iy between ATM and UTM systems

Airspace »Examining the information to
be exchanged between UTM

and ATM

UTM/ATM airspace



Reduced seearation standards between unmanned aircraft

High traffic dencity

Low traffic density

Average traffic density
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First level of 150 ft 500 m 250 ft 900 m 100 ft 300 m 200 ft 600 m 50 ft 150m 150 ft 500 m
separation

Second level of 100 ft 300 m 200 ft 600 m 60 ft 150 m 150 ft 500 m 30 ft 100 m 100 ft 300 m
separation

- 50 ft 100 m 150 ft 300m 30 ft 70m 100 ft 400 m 15 ft 50m 50 ft 100 m

To ensure a perfect integration separation standards (horizontal and vertical)
should be reduced between unmanned aircraft:

»UAS type and ground speed

» Traffic dencity




Communication, navigation and survelllance eguiement

Q
\Q
Sy~
TCAS Communications ‘ 4
- - —
j/ A 44 n h\
UAS Command and control o ,I /, 4 k % % \
-+ - - I ! R ‘\ \\ Sy
/ // £ 2 AR \
ATC Relay voice and data / $ o L, MY v
- / T %5 ¥ \
Other contacts . ,’ ,l \ \\ \\ \
“---—-> £ 3 R B |
¢ kG yx AT
R TR T \
'/ REOR v \\ \\
.44 AN
\

\
\
_'+ \ %9
,,,,, % N v \
\ \

3 \

= = ATC voice& dat:
A— voice ata \\ + \‘\‘*
E; \
X
GCT t -
]

GCS

UAS specific safety communications

» Detection
* Tracking
* |dentification

* Avoidance
»VHF and UHF

»GNSS and ADS-B
»TCAS and transponders
»Avoidance Obstacles

System (AQS)



Improving communication efficienc
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Supporting tactical separation management

Solar UASSs constellation



Comelex scenarios

In order to identify the capabilities of operating
UASS into complex airspace including:

» progressing in difficulty and complexity
» Flight plan data

» Weather

» Surveillance

» Scheduling

» Contingency
» Separation services
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Artificial intelligence

* UASs are intelligent machines that

move and react in different situations.

 The artificial intelligence can be

used to improve problem solving by
teaching UASs using data base In
order to react in some critical

situations.
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Collision Avoidance sttem Logic
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Conducted modeling and simulations
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Conducted modeling and simulations
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The certification testing and operational evaluations

They must be done with:

» Conforming prototypes; procedural

CERTIFICATION

TESTING

» Technology innovation

» A method of measuring/verifying

» Efficiency and reliability
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Conclusion

- Potential services involving into UAM sectors have to work together in order to

establish UTM separation standards using the high technology equipment.

- Separation standards currently exist for manned aircraft such as vertical and
lateral separation should be applied between unmanned UAS and manned aircraft

at ATM airspace.

- The integration of UTM and ATM systems must be performed to facilitate the

transition between these two systems

- Simulations and modeling are the best way to test and certify new separation

standards in order to improve the airspace capacities. 16
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