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BUBBLES at a Glance
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BUBBLES Objectives

The main goal of BUBBLES is to formulate and validate a Concept of Operations for
providing separation management by means of the U-space, defining the basic
blocks supporting it and describing how they must be assembled and operated.

Validate
Develop BUBBLES separation Il
procedures to define separation P the public embracement of UAS
o management concept by . o :
minima and methods for UAS : : ! . and their applications by making
. . . executing simulations and flight
suitable to operations ina U3 ] : ) the stakeholders and general
: trials using a representative ,
environment, safety and : : ) public aware of the safety levels
, variety of UAS in a suitable .
performance requirements and ) that can be attained through the
. environment and the methods .
methods for compliance : : ) separation management
for assessing the compliance with o
assessment. . : provision.
the defined requirements.
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BUBBLES Results |

1.- TLS specification.

* Overall TLS for the U-space of 1e-6 FAT/FH.
* Specific TLS for MAC due to human/operational issues of 2.5e-7 FAT/FH.

4.- F(MAC)_max computation (mitigated).
2.- Traffic classification. r\ 3.- Scenario definition. r\ F(MAC) gy = 2.37 X 10706

Traffic characteristics Traffic class UAS Density .
Al | Airspace Type o
Unmanned Open A2 I UC_LD uc_mD 2,03E-06 2,23E-04 1,60E-01 9,47E-01 3,64E+01
Non-carrying people : :
Unmanned Specific SAILNII-IV v APT_LD APT_MD APT_HD
SAILV-VI
Unmanned Certified Traffic Class Mix % 60m < SP_mln <260m N ;= 17.35 UAS /layer
i A oo - 2 165 m < TC_thr<820m e '
Manned Certified Carrying people Open = 500% Scenario of 25km _ _
A3 2.00% with 3FL between 3 Vertical layers.
specific [SAILIIV | 46.00% 20m and 120m. ALS: one fatality every 8 years.
SAILV-VI | 30,00%

N=15 UAS/layer

Certified

Manned
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5.- Risk Ratios.
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BUBBLES Results Il

4.- F(MAC)_max computation (mitigated).
7.- Performance monitoring tool

| st cortouatin | scrate 1P| Reremenss | s | wenes |

5.- Risk Ratios. 6.- SPR "-..-".\ BUBI:LFStmckingande\'nlnuti(m(ool

Trajectory reconstruction Scenario

SPR-INTEROP/OSED
RR Strategic 0,040 0,008 0,681 0,919 0,989 o
RR Tactical 0,050 0,100 0,130 0,150 1 o

me SESAR x
Strateglc Mid-Air
Conflict Collision
SC) (MAC)
Strateg|c Conflict .
Tactlcal Near Mid-Air
Conflict Collision
(TC) (NMAC)
Separatlon A
I Validated beyond TRL2/V1
Loss of Imminent
ssertion Separatlon Bl Not yet at TRL4/V2
(SL) prowsnon (1)
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BUBBLES Contact details

Project Coordinator BUBBLES Social Networks

Juan Vicente Balbastre Tejedor - yisit Us at Website
atio www.bubbles-project.eu

i r
. o I
jbalbast@itaca.upv.es For more fand #10!
YouTube channel u

S Bubbles Project

Tyt Twitter y
@Bubbles_EU

Instagram ' O.’

@bubbles_eu

This project has received funding from the SESAR Joint Undertaking under the European Union’s
Horizon 2020 research and innovation programme under grant agreement No 893206.
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