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Agenda

* Urban Air Mobility

 UAM Network Design

* Results and Analyses

« Opportunities for Further Study \
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Urban Air Mobility
* DFW freeway traffic




Urban Air Mobility -

Planning and Booking a

Air mobility trip as an individual P
y Trip

 Integrate with other transportation
modes during access and egress
4y

Traveling to
the Vertiport

Arriving atthe
Destination

Last Mile
Connection

Source: Community Air Mobility Initiative 2021



UAM Network Design

Methodology: how to design the UAM network?

Socio-
demographics

Spatial value of time
distribution

Source: Wu and Zhang 2021

e w
Potential vertiport
[ locations
Travel demand (OD, Network L p ino | Optimizati
transportation mode, etc.) Design Model REpLOteReE i
G 2 J

Optimal
vertiport
locations,
user
allocation
and mode
choices




Number of Trips Between Zones -

* Histogram 3B

* Very few trips 300007
between most zones 250001

e Cutoffatb

= N
(%) o
o o
o o
o o

Frequency

10000 A

5000 A

o R P— PR —
100 10! 102 103
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Travel Time Between Zones -

600000 A

* Histogram
* Cutoff: 30 mins 200000
* Mean: ~ 50 mins 400000 -

300000 -

Frequency

200000 A

100000 A

,0_

25 50 75 100 125 150 175 200 225
Trip Time (mins)
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Travel Distance
* Histogram

« Mostly 15-25 miles “*]
 Cutoff at 15 miles ™"’
1500

;&T 1250

E';l- 1000

50 60

0 30 40
Trip Distance (Miles)



Vertiport Candidates -

Vertiport can be: vertihub, vertiport, and vertistop

* At street level or on top of buildings.
* Have good connection services to roads, railway stations, buses, etc.

,A‘

r"......"--"‘.
e mwmwwww O
e




Vertiport Candidates

Potential vertiport locations
Existing public airports (30) Major city centers (17)
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Air Mobility Network Design S

* Mathematical formulation
 Decisions

« Optimal locations of vertiports among
the candidates

« Objective: Minimal total cost (time is
monetized)

mmz {(tp . ./p +Cp) . ZP +Z Z [de + (txq + tew + tﬂ)-"/p)] -Xid

k d#k
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Air Mobility Network Design

. . = _\'/- *.
+ Mathematical formulation @ & /\/\/ L¢
« Tons of constraints <

S

> y=u, YkeM
k

P = hb,, VpeP

zp+zdz;xkd_1 Vp e P Xk:; kd = ZZ d>
20, <) g+ ) g, Vkd#keM, VpeP

> K+ > X<y, VkeM, VpeP “ ; ' Z ’

deM.d#k deM.d#k
0= % (tu+ o+ ) oy = T Tl - T ML

p ?‘
Z;xkd_zzgak vpeP zgkad:cﬁ kd+§a:§k:gakc”k+§e:;h"dc§d—cf’ VpeP

z’ € {0,1},y, € {0,1},x}, € {0,1},8° € {0,1},h%, € {0,1}
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Impact of Number of Vertiports -

* Based on cost-
saving reduction
rate, the optimal -
number of vertiports
IS between 10 - 12
based on cost
saving for travelers
who will use UAM |

= =
[ IS

=
[ex] [=]
I

L Q
1900 S

Number of UAM Trips
h

- 1800

10 12 14
Number of Vertiports

m .
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Impact of Unit UAM trip cost -

* The unit UAM cost ~ »]
should not be L 0
greater than around = 40003
$5 ($4_6) per %100- -30002
passenger mile 5 7 00 5
5 - T
: z: 1ooo§
Elbow Areas
0 0

1 2 3 4 5 6 7 8 9 10
Unit UAM trip cost (USD)

m .



Current vertiports (7)

1) Chico 2
Loving Jermyn (114) - Joro
Decatur {380} Prosp¢
Jacksboro y
380}
(ze0) Bryson 2 Yorinth Do .
m .
. .
© Lewisville
.
arrolltol
~ « | ° 5
Eule = @ 3 °
] Irving °
= Mineral Wells Airport Fort Worth Ar“rvn 130 M'"E”“Wf.‘&, A
—tta s 2 °
: o
Lasend 3,005 G & e
S Mil Arlington Municipal /,/ .
Q Mineral Wells quare Miles Airport DeSoto ) ) ®
@ Perot Field S oo Mansfield 2 L O
-~ 7 Red Oak ®
? Univ. of North Texas Discovery Park 287 @ s / i °
Q DFW International Airport »shua Midlothian @
C? Arlington Municipal AVarada ° °
? Dallas CBD Vertiport Waxahachie
q Frisco Station Heliport @
- Proposed Airspace Laboratory
Flight Demo Zone/Corridors Glen Rose
Flight Demo Zone/Corridors (Airport Network) — Italy
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Impact of Unit UAM trip cost -

* The unit UAM cost 25 L 800 _
should not be S0 2
greater than around = "
$4-5 per passenger - 2003
mile 8"

E 5 200
2 e
0

1 o= i
1 2 3 4 5
Unit UAM trip cost (
m :



Impact of Unit UAM trip cost -

* Current cost * Future trip count
e NASA: $5_1O VD: vertiport Density
. Uber _ $6 —e—\/D 0.04 —e—\/D 0.02 VD 0.01

* Future cost

« ~ $2 per passenger
mile with $20 fixed
cost

* 4% market share 2 25

Trips per day [millions]
3

Air taxi price per km [€]

Rinjha et. Al, 2021; Asmer et al., 2024
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Assumptions -

e Users’ comfort and convenience are
not considered —k

* Universal UAM price scheme
 Universal value of time across

travelers Q



Caveats B

* Only data of travelers with annual
household income greater than
$50,000 is utilized

* Only home-to-work trips are
considered

* Capacity of the vertiports is not
considered

20



Opportunities for Further Study :

* Refine demand estimation:
« Incorporating a wider range of travel data

e.g., diverse trip purposes and income
groups
* Multi-modal integration A

« How much does UAM improve ground
transportation during rush hours?

« How UAM can be best connected with

existing ground transportation systems to
~ Improve the multimodal transportation?

21
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Home / India News

Nepal bans use of drones
following earthquake.

NLIBEELRrLL |

Breaking News

Drone operation deemed problematic for

% low-altitude helicopter safety
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/ I % Finalist of GENIUS NY fﬂ@
' Accelerator 2024-2025 T

International HQ North America branch
Relationship with FOCA/EASA Relationship with the FAA
R&D - HW and SW Sales & Marketing NA
Manufacturing & Test Support NA

Sales, Support & Operations Operations NA








http://drive.google.com/file/d/11Xm-QiEHaky125_HCkt8ATBL-tBz2gMK/view

INV OL1 G-1090 UAT Air Traffic

Receiver
e Detects: ADS-B, Mode-S, Mode A/C, and UAT messages

e Plug-and-Play

e Made in Switzerland

e Developed to follow DO-260C requirements

e Developed to be installed over TowerCo

e Standalone Watchdog: Independent hardware system to
monitor and debug receivers without electricity or internet
access,

e Other G-1090 versions include FLARM detection or Remote
ID instead of UAT

10






INVOLi

PRICE PER DELIVERY

Drone

Operators are
on a mission




INVOLi

Safety
Reliability
Compliance
Trust

Quality
on a miSSion Easiness to Approve

Data security
Transparency
Resilience
Interoperability
Adaptability

Regulators are

TIME




INVOLi

Safety
Reliability
Compliance
Trust

N Quality
Easi toA
ONn a mission asiness to Approve INVOLi

Data security
Transparency
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Interoperability
Adaptability

Regulators are

TIME




Following Standards / Regulations

Hardware

‘The G-1090 UAT surveillance receiver is labeled FCC/CE and Swiss
Made.

Software / System

® [INVOLI's Multilateration certified by DFS for control of aviation
obstacle lights for wind turbines.

® [INVOLI system is compliant with the ASTM Standard F3623-23
‘Standard Specification for Surveillance Supplementary Data
Service Providers” (Co-led by Manu Lubrano).

® [in progress] NTAP with the FAA for Syracuse, NY area

Company

® ISO 9001 - Quality management system.
® [in progress] ISO 27001 - Information security management
system.




A Three-Ways Cooperation

7~ +HW dev. & manufacturing
/ 3 -SW development
l N \ O I ' '< -Server infrastructure
AN .
Telco provider
‘TowerCo / Infrastructure
‘Power provider

-Technicians
“_ -Standardization

Responsibility
repartition
ConUse
SLA

NTAP

ConOps

—
—

Part 107, Part 108

Regulator Drone Operator




Benefits of
the INVOLI system






Enhanced for Operations
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Dallas Case Study:
A Scalable Model
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225 ft AGL

Our infrastructure
provider
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https://registration.involi.live

INVOLj
Need more?

e Acquire receivers for expanded coverage
Get premium data access viaour =i L

Leverage custom == ==L for deeper
Insights

Possible feature prioritization to fit your needs

Get support with regulators and certification

Processes




A'Vision for Global Airspace Surveillance

"Our goalis to build a SESISRISISICOISBOISHVE
surveillance infrastructure network

that enhances

safety, efficiency, and affordability

worldwide.”
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