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Motivation for TVF Roadmap development

A community of Aerospace professionals ranging from
technologistto business entrepreneurs recognized that
emerging technologies can transform air transportation by
enabling a vision for new aviation systems that:

* Provide greater operational flexibility

* Improve user convenience

* Does not degrade the environment

* Enhance air transportation services

To engage stakeholder support there needs to be a compelling
story that articulates how all critical elements necessary to
achieve acceptance of a TVF vision will be addressed:

* Operational Concepts

* Technology Challenges

* Business Opportunities

* Regulatory Environment

A TVF Roadmap can be a valuable tool to tell this story
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Critical Elements of an Integrated Roadmap

What — How — Who — Why

Technology

* Enablesthe Operational Concepts
* Establishes marketfeasibility

* Promotes Stakeholders confidence

Operational Concepts

* Addresses Stakeholders needs
* |dentifies market opportunities
* Sets Technology requirements

Market

* Satisfy Stakeholders needs

* Judge technology performance
* Justify the Operational Concepts

Stakeholders
* Provide Operational Concepts need
* Require technology creditability
* Create the markets
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What is driving TVF?

The envisioned transformation of air transportationis
being driven by the convergence of:
* Emerging Technologies
- Automated/Autonomous Systems
- Electric Propulsion and airframe integration
- New types of energy storage systems
* Societal demands
- Affordable on-demand air mobility
- Relief fromground and air traffic congestion
* Business opportunities
- Urban and regional air taxi services
- Manufacture of new vehicle types and systems
* Possiblerelaxationto some operational constraints
- Alternatives/better utilization of existing infrastructure
- Enhanced air traffic management (ATM) systems/practices

Not an exhaustive list.
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1. Engagethe Aerospace community to determine interest (TVF Workshop 1)

2. Identify the What — How — Who — Why: (TVF Workshop 2)
* Operational Concepts
* Technology
* Business Opportunities
* Regulatory Frameworks

3. Collected suggested activities and timeframes needed to enable new TVF
capabilities and systems (TVF Workshop 3)

4. Defined a mission oriented TVF Roadmap architecture

Establish Working Groups (WGs) to vet proposed activities through
frequent virtual meetings (Trainingat TVF Workshop 4)

6. Assemble WG products into a Roadmap that is updated and released

annually for TVF advocacy (TVF Workshop 5, Jan 18-20, San Francisco)
www.vtol.org/aeromechanics
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Summary of AHS/AIAA/SAE/NASA Transformative

Vertical Flight (TVF) Workshops

Workshop 1: August 2014 — Washington, DC,

 Identified the existence of a multi-disciplined community interested in TVF
* Established a consensus that further collaborations were warranted

Workshop 2: August 2015 — NASA Ames, Moffett Field, CA *

e Assembled a community of interest to advocate for TVF development
* Identified high-level TVF requirements for the What - How — Who — Why
* Initiated TVF Roadmap development

Workshop 3: September 2016, — Hartford, CT **

* Inform participants about developments in transformative flight design configurations,
operational concepts, technology, market opportunities, and regulatory environment

* Collected participants’ preliminary (un-vetted) inputs for roadmap activities to tell a
compelling TVF advocacy story for stakeholder buy-in

Workshop 4: June 2017, — Denver, CO **

* Formed four mission oriented roadmap development Working Groups
* Breakout session to practice WG processes

* https://nari.arc.nasa.gov/tvf
** www.vtol.org/transformative
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Roadmap Status Update

Workshop 3 participants identified over a hundred
activities needed to realize a transformed air
transportation system

The activities have been integrated into a roadmap
organized around four core mission elements and thirty
topic sub-elements

* Private Recreational Vehicles

 Commercial Intra-city (Shortrange ~ 5 — 75 miles)

 Commercial Inter-city (Longer range ~ 50 — 150 miles)

* PublicServices (Medical, fire, disaster, enforcement)

Working Groups (WGs) have been established for each
mission element

e Currently31 WG members (seeking more)
* WG website https://nari.arc.nasa.gov/wghome
* Created WG virtual meeting space https://ac.arc.nasa.gov/tvf
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Summary of Working Group Deliverables

Consensus definition/description for Roadmap activities
* Develop concise activity definition title
* Write a paragraph description that identifies dependencies
- What precursor activities are enablers
- What depends on the activity’s success
* Assess the validity of the expected timing

Reconcile the activity definitions across the WG’s
* WG leads serve as inter-group liaison

Be prepared report out the WG’s progress at the TVF
Workshop 5, Jan 18-20, San Francisco, CA

* Reasonable progress, not a finished roadmap
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Reference materials

Download a copy of:

 Roadmap Version 5.2
* Mission Element - Topic Relevance Matrix Version 1.2.1

https://nari.arc.nasa.gov/tvf-roadmap-matrix

|dentify a couple of activities you would like to
discuss in the breakout session
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Backup Charts

Backup Charts

Roadmap Mission Element - Topic Relevance Matrix
Un-vetted Roadmap Charts
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Mission Element - Topic Relevance Matrix

Transformative Vertical Flight (TVF) Working Group
Mission Elements - Topics/Subtopics Relevance Matrix

What | Why How
COMMUNITY/MARKET CERTIFICATIONS
TECHNOLOGY INFRASTRUCTURE
ACCEPTANCE REGULATIONS
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Private Short Range Intra-city Persenal Transportation
Recreational
Commercial Short Range Intra-city Urban Air-Taxi

Local Package Delivery
Air-Crane Lift Systems
Longer Range Inter-city | Suburban/Regional transit
Regional Package

Public Services  |Unigue Cperational Search & Rescue
Reguirements Law enforcement
Medivac
Emergency/Humanitarian
Military
Strong Correlation -
Moderate Correlation
Mission Elements Topics
Warking Group #1: Private Intra-city COMMUNITY,MARKET ACCEPTANCE
Warking Group #2: Commercial Intra-city TECHMOLOGY
Warking Group #3: Commercial Inter-city CERTIFICATION; REGULATIONS
Warking Group #4: Public Services INFRASTRUCTURE
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Private Intra-City (Short range)
Personal Transpartation and Recreational

Topics Subtopi
me Savings Persanal | L Hentily Persanal On Single passenger OD-VTOL lor | Small footprint {450, L) & VTOL/CTOL Platforms | Out-ol-service vehicle
Aeceptance | 0 SUTE Dermand (DI VTOL conceats e Urban VTOL PAY design recosery and repait waistie
Mare affordable
missions
MissicryBusiness [VePics Agnastc Market Study| Raniabie At Trsnsparabls , Co-Dc- | Mul-passsagar DOTOL for |Operations] malt-passenger | Praviding 1oans 1 buy
advantage oy Ownershipuse 1oL forsale sale DATO for sle vToLCTOL Vehicier
Energy savings
Reduced crew for
efficient ops.
T ndistry comsenmis Port 23 |1 Electric scrah rekabiity | Revie Part 27 “Birdsrie” for | Takeoffand Ianding autonarmy| 102 protection for DEP wiout Commting remains
Greatersateryang [saferysandares safety an redindaney e, | mare i ot fower ottt blesd aic & min. shectrical aperationsl incase of natural
Security 2.Propase resarve reqris |2 Detarenine jucisdiction pocer disasters fearthquake)
. i) cyber securty reqmts | atharty
Net Environmental Identify TVF unigue
Benefits anvironmental cegultians
) Dt iosdg v ground | Reciesonal VIOL Vehicle | tegraied vTOLwith ybrid | Atcalating prosalas or
Techrology | VTOL specific environiment trades <ancepts elecic demo hover o high speeds
1. Define Autonomous Igentify autenomous VTOL | 1. Autarated takea'i/ianding | Pilot optional autanammy Syitem Level Per Fully automated Co
systers druang regulatory costs wth syserns tying approved paths ventcatcn . vase systems Demo
AUONOMOUS SYSTEMS | et and resocree Migmt | FAk ies etwork | to mature tech & bulld
spstems architectures ystandarde | confidence
High Density Alrspace Secure dam/comm standards | Venile to Vehide data Low-cow obstade swoidance
Gperations for infarmation sharing | Interink w/GA, Aiines syx.for arge M of vehicles
L Ral architectars (motar,
Energy efficient controler, bus 1opologies)
2 Solae Electrie Standare
High Specific Energy | Ereriy storsgs salety Energy dentity taigets Fuel Cell Based Air Vehicle | 4D0WH/kg energy storsge | Structural Baltenes feasibiily (500 Whykg onboard speciic | Structural Batteries for Hybrid | 1200 Whykg battery speciic
storage regs/certs; battery, hybe, FC|vali ust tech specific energy Demo energy storage \VTOL/CTOL Platform Deme  |energy
Towinerti motors over 80| Bendhmark best SOTASI | Standardized intrchangeable
Elect. Power mgmt. & K 1/20th of cutrent inertia Poncer Cels
distribution linverters, thesmal, etc)
Pilatfvehicle interfote and | Aero-progulsive fight path | 1 Autopilot integrated for
negrated handing qualities demo | cantrel demo (autonormy
fightfgrapuision contra| precursar) technology demna FADEC, sectical power]
2 Affordable Fybywie
Tight scenarios ot & T Serse and avoud technolog | Health and resourcs mgme Synheti Vison Systems
Sircratt mgrmt. sys, naw, [simalazn deronstratian sys sensors, B connectity
canse & avod 2 Light effcent deveiop
Private ownership eatly Inétial hybrid VTOL/CTOL Ogerational discrete hybrid
Affordable acquisition atopters pizes platiorm development \ToLcTaLp
T Flght poth corirol ety | L Crash protaction standar, | 1 DEP fraprast and fre
Superior pax & cantification tech fice suppress detectionfprotection
2 Crash mgnt systemns |2 "o scsocise’ 2 Softwars esrtifation
community sa
ity satety coneepts {Fire det standards; full IFR autenamy | rules/protess
T prapebersiaton: Ukra-lom nose VTOL aircralt | Acoustis sage N2
Acceptable noise levels demo.
) Ponwer saurce carban
Law emissions footpeint sustainabiity
cens g Regs Tectre swcraht T, Dependatic gt Tectre Fropubion Gverhaul& |1 ManuTurt Sytem Do | AREariet, esae, parts,
Manulacturing EMP standards components quali repai manufacturing semices | 2. VTOL e dall, |interors
TGaniy raquared new g | Low cost Twed & otary wing |1 Standasdize Human Training sarvices Strsamined piot raning |1 Low Cost ed & ratary
) Methads iners concepts | Autarnation ntefaces centificaion sequitements | wirg Elscurc Praguision
Training 2 training for electric Trainer
sport e wing VTOL 2 Streamiined certfication
Tgents ion [ Aiories commimet T External Fghting standards | Personal urban OD-VTOLaps | Autonomous VTOLops | Fighweay safety requirements | Carl
Mission Operations | requirements i drew |2 gmt. | regulations regulations tor dual-mode platforms | software
software fules standards | standrcls
DEP nformation bus tosvod
Physical & Cyber security EMI; fiber optic WOM, TFCH
Infrastructure )
Urban Vertiport

Suburban air park

sirspsce Comm, Now, Das carmm fpactrum T r——
Suneilonce systems reamts couipage
Eiectric uiiy dstris & ectie g7 nd charging [ SafTent sustamatle
availabilty infrastructrs requiredfor | lscrcay genertion
T Bty Mooy vy | ArehREGtor for standard Recycle nd Goposatof Fectrc Charging Ditrbuton
ircrafe Car » Home Recharge statons botteries and Recl Opera
Recyclef recharge 2 Rapid recharge spstems
2 Electrc chargeg sisndards
0N and UAS LegalServices s igor BBy [Iraurance, Legl, France
Lizbility Protections {autanomy, collision-terrain | Services

avoidance, etc
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Private Intra-City (Short range)
Personal Transpartation and Recreational

Topics subtopics
Time Savings Persanal | L Hentity Persanal On- Single passenger OO-VTOL for | Small footprint {655 1L) | Renting VIDL/CTGL Platiorms | Gut-of-service vehicle
Aeceptance | venience Demand (0] VTOL concests saie Urban VTCL PAY design recovery and repait svailable

Mare affordable

missions
s hick table AUt Transportable m OD-Tect- | Mulli-passenger O0-VTOL far | Operationsl mall-passenger | Praviding loans 10 buy
advantage Pav Cwnarship Use VIO or sale sae 00-vTOL for sale vIoUCToL Venicier
Energy savings
Reduced crew for
efficient ops.
T imdustry comsensus Part 23 | L Electric aieralt rekabilly | Revise Part 27 “Birdstrike” far | Takeolt and landing autonarey| Ice protection for DEP wioat iir comm oting remains
Greater Safetyand  [safety scandards safety and redundancy reqms. | more birds t lower attudes [demonstrationin crtical | bleed s & min. electrical coerational incase of natural
Security 2. Propuse reservereqnits |2 Determing jurisdiction caneitions power disasters (eathquake]

3. initial cyber security reqnts |autharity

Het Enviranmental
Benefits envitonmental regulations

. graund Recreational VTOL Vehicle | Integrated VTOL with hybrid | Articulating propalsars for

Technalogy | VTOL specic fhent trades cansepts siectricdemo hower 1o high tpeecs

1 Define Autanomos Syatem Lovel Performance | Faly autarmaled CantzallTight
[— verificaion &vasdation [systems Demo
spstems architectures - . . . .
igh Density Aispace Rl a Systems driving regulatory costs with | in dense traffic systems flyin
perations —_——— UtONOMOUS SYSTEMS |3 jealth and resource Mgmt | FAA 2. Com & Avionics network to mature teg
jnery efficient S systems architectures interoperability standards confidence
i:r"a::“"“ FsN s RN it S A High Density Airspace Secure data/comm standards | Vehicle to V|
:‘cl.::wermgmr_& component system weights Operations for information sharing Interlink w/G
fetribution linverters, thesmal, etc)
Pilatfvehicle interlte and | Aere-progulsive THght path £ optical wolf engeh 1. Ref. architectures (motor,
tegrted g qualiesdema | cotacl e astonarny ision munisfling ) ) )
ight/prapuision control precursor) ey " Energy efficient controller, bu? topologies)
Fight seenarios test & T, Sense and svowd technciogy |Health and resourcs mgent 2. Solar Electric Standards
reraft mgmt.sys, nav, [simulation —— sy sensors, B comnectivity
Jense & avoid e deveen High Specific Energy Energy storage safety Energy density targets Fuel Cell Based Air Vehicle 400 Wh/kg &
ffordable acquisition ""'0“;‘::;“'::"" early L"a‘;u'r'l'::ﬂ‘fffﬁ" storage regs/eerts; battery, hybe, FC | validate by indust tech specific ener
perior pax & h :'::?:::“. s L.’iiﬁ'ﬁ;’.i?!_‘.fi Preliminary integrated Low inertia motars over B0 Benchmark by
et et e deteet et R PR ey |t Elect. Power mgmt. & component system weights KW; 1/20th of current inertia | electric onbol
—————a | distribution (inverters, thermal, te.) system
ilat/wehicle interface an ro-propulsrve flight pat! - Autopilot integrated for il optcal W
Pil hicle i f d A Isive fli h 1A ilot integrated f ENIL ical
st e s o Integrated handling qualities demo control demo [avtonomy Simplified vehicle ops. and division mult
standares ) ) p——— aee of & . v
Toenity TOnged e T | Lo et e B ey g |1 St [T e flight/propulsion control precurson loss of contral avol d“”_“' technalogy djf
S Methads \ electsic trainers concepts. JZ\T:.:W Wrr;tr::m-, . 2. Affordable Fiy-by-wire
sportfxed wing VTOL
= i vionics comem/met T External Fghting standards | Personalurban ODTOL ops ight scenarios test . Sense and avoid technology | Health and resource mgmt.
Fligh i & 1. %e ¢ aveid technology | Health and .
Mission Operations qui i d mew 2. Er regulations
ot s standarcs _|sandards - Aircraft mgmt. sys, nav, simulation demonstration Sy sensors, & connectivity
Phical Cyber Secufity sense & avoid 2. Light efficient develop
oo environmental control
Private ownership early Initial hybrid VTOL/CTOL
Suburban air park .
irspace Coenan, N, Define camm Q.g; Affordable e adopters prizes platform development
Surveillance systems.  distrib/fallocati &
Electric utility distrib & Electric grid and charging N [Sufficient sustainable: 1. Flight path control safety 1. Crash protection standards, | 1. DEP fireproof and fire
f
Jabilty infrastructure required for o generation o ) . )
e L sty ey st ﬁl“-::rs:;;’.,..ud.u Superior pax & certification tech fire suppreds detection/protection
Recyclef rech: . " o T ana® § . "
ecycle recharge iﬁZCiiflT‘lL’.'f’.:Zi'.’Eim, community safety 2. Crash r.'1|;_.'r.T.. Systems 2. "Pilot’s associate 2. Software certification
DO and UG Lol Servies [ concepts (Fire detect standards; full IFR autonomy | rubes/process
Lizbility Protections {autanomy, eollision-terrain
vidsnce, )
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Commercial Intra-City (Short range)
Urban Air-Taxi, Local Package Delivery, Heavy Lift Systems

Topics. Subto;
Time Savings Parsonal | Docarment personal, stonormos arbon ait-tax) | Reereatian/Entertain [ oter community Rastine ¥TOL Service Hevator e Altitude in
Acceptance | enience manicipal, urban TVF concepts tirbarne Party Limo) acceptance Congested nveas
Wore affordable Short and very shorthadl | Secure mani- and basines Lovhe Corporate Gampus to_[Sarveillonce {0, A, news, |Onerational mult passenger
missions concept defintions cpertor commitments Campus coneent i COATOL for sale
Missien/Business Wiulti-mode Metr a-tax | Rentabls Auta Transporable T Package Duvary o Mmoo
aduantage business plan launchid P 2 infrastructure U tyge aienground
Energy savings
Reduced crew for RrpartShtle conceat Tl Integrated Autoromy o
efficient ops, minimize pilot skill work load
T mdustry conventus Part 23 | L Dlectrc swcrall rababilty | Revis Part 27 Birdstrite’ far |Takeolt and londing sutonarny| e protection or DEF wfoat r commuting remains
Greater Safetyand | safetystandards safety and redundancy reqmz. | more birds st lower alitudes | demonstration incrtical | bleed i & min, electrical cperations|incase of natursl
Security 2.Propose reserve reqmis |2 Desermine jurisdiction cand power sters (earthauake]
3.t cyber security reqrnts [autharity
Net Environmental \dentily TVF unique
Benefits environmental regulations
T Disc oadingva. ground | 1. Helipad Consemus Low density VTGL ATN wing | Aiculating propalsors for g Sensity NS Integrated
envirnment trades Standard SUAS for demo (1 heigort/sq. | hover to high speeds TOL ATM automatian dema
Technology | VTCL specic 2 Manned ¥TOL urban ai- mile, 10 min sequencing) 1510 heliports/sq i, 1 min
1axi conceats scquencing)
STOL specific
T Define Autanemens Teentity autonomans VTOL |1 Autamated akeo! flardn, | Demonstrale sutanomens Gr | Antamation Machne [Srotem Level Performance | Fuby autamated ConteolTight
Svsterns arving regulatory casts with | in dense taffic i Learning for ATCworkiosd |verfication Bvaidation [ systerns Demo
AUtanOmMOUS SYSEEMS |5 ity and reseurce Mgt | FAk 2.Com & Avianics network reductian
systerns architectures interog standards
Data ights/mpmt. contrals | Secure data/comm standards | Vehicle o Vehie fata Define actars that determine Low-cont abstade ovoidance
Hign Density Airspace (connectiny, collection, | for infarmation shareg T services systerm priorites sys. for large i of vehicles
Operations |assurance, sharing, security) Drones)
1 Rel_ architectures metor,
Energy efficient camtroller, bus topologies)
2 soior
. Toergy storage sty Erergy density targets eI Coll Bseed A Vaicle | 400 WH/ig enevgy targe | Structural Battenes fessibiity (500 Wh/ig anbaard specte | Strotural Eatlorias for ybrid | 1200 Wik batlary speciie
High SpecicEnerBy | opupcents; battery, bybe, FC | valcate byindust tech specific eneriy Deme enerigy starage VIOL/CTOL Pltrorm Demo | eneriy
storage evalution
Tnuperate Preliminary integrates Lowmertia motars over 80| Ben I [Standardued
Elect. Pawer mgmt & | ecvic power back up component systemweights [ kW 1/30th of current inertia. | electricanboard network | Power Cell
distribution qer, ete
fiwerters, thermal, ete ) system
Piot/vehide nterioce snd | Acra-propulsive Might path |1 Autopilot mizgrated for | M optial wavelong? ntegrated venile Hover Tramsan Dynarmics
Inegrated handling qualiies dema | cantrol dema (sutanomy | Simplifed vebicle ops.snd | divsion multigiexing managerent systems (FCC,  |and Conteel Stand
Flight/propulsion contral precursor) lossof cortrol svodance [ technology derno FADEC, eiectiical power]
2. Affordable Fiy-by-wire
Tight scenaries (et & T Sense and avord technalogy | Nealth and resource mgmE e Visen Systems
Arcrafe mgmt. sys, nay, [ Smlien demonstration sys sensors, & connectity
Sonse & void 2. Light eficie deveiop
enviranmental contras
ital hybrid VIOLCTOL Operational screte fyorid
Affordable acquisition platfarm development vToL/CTOL Bl
T Fight path controlsafety | 1 Crash protection stangards, | 1 OEF firearaot and fre D passenger briefing
Superior pax & certfication tech fie suppress detectionprotes uesfsecurity
2. Crash mgmt. systems 2. "Pilot’s assaclate’ 2. Safurare certfcation
community sa
o sefesy cancepts {Fire deter standares; ful IFR autonarmy | rues/process
Urban VTOL Noise Standards | Ura-guiet propelers/rators Utratow naise VTDL aireralt | Aeousties stage o2
Acceptable noise lavels et semo
Power supply carbon
Low emissions footprintfsustainability
Certs & Regs lectrc arcralt HIRF, EM1, | Industrial repai parts Sellvery | Regalation 23 & 27 Combined | Dependable Night Electrc Propusion averhal & | 1 Manulatt. System Derno
Msmifsing compenents qualification repair manufacturing services |2. VIOL/CTOL Maint. Avail.
Tentify required new traming wing |1 Standardiae Human Traiming Services T Low Cast fxed & rotary
Methods sivers concepts | Automation Interfaces Propulsian
Training 2 Low cost training for el
fied wing VTOL s 2. strearnlined cerfication
en (iorics . T Erternal ighting Atarnomoas VIOL ops Certication of inteigent
Mistian Operations requirements new 2 repulations saftware
softure rules standard: standards concepts
DEP information bus to avord
Physicsl & Cyber security EMI: fber optic WD, TFCH
Infrastructure § Vertlpart Ground Statian | ertort basing technalogy | nfrastracture funding for
Urban Vertiport demo (maint, ops. & repair] [Vertiport metro air vehicies
nfrastracture fanding for A
Suburban air park i ark basing techooiogy |1 i
demo (maint, ops. B reggir] | P2k metra it vehicles
Micspace Gomm, Nav, Define comm spectram [Trafic dersity based dynamic |Universal ranspanders
Surveilance sysiems distribfalication regmts. datalink: low ADS'B, high 'Wi-
Electric wtility distrib & Electric grid and charging
avallability infrasteueture required for
T Batery Hecyde otilsation | Archiectuse for Stangard Recyele and Biposal of Erergy replenishment Tiectrc Charging Distributin
nirraft > Car s Home Recharge Stations batteries Infeastruture solution a0 Retsl Opesations
Recycle/ recharge 2. Rapid rec {recharge, batt. swan, ather|
3. Elecric charging standards
OO and UAS Lega Services osign algorihm Fabilty | imsurante, Legal. Finance
Lizbility Protections feutonomy, eolision-terrain | Servees
avoidanee, ete]
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Topics

Acceptance

Technology

Certe & Rege
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Subtopics

Time Savings Personal
Convenience

More sffordabla
missions

WissionBusiness
advantage

Energy savings

Reduced crew for
efficient ops.

Greater Safety and
Security

Net Enviranmental
Benefits

TOL specic

STOL specific

Autansmous systems

High Density Alrspace
Oparations

Energy efficient

High Specific
storage

ergy

Elect. Power mgmt. &
distribution

Integrated
fiight/propulsion control

ircraft mgmt. sys, nav,
sense & avoid

Affordable acquisition

Superior pax &
community safety

Acceptable noise levels

Low emissions

Manufacturing

Training

Mission Dparatians

Physical & Cyber Security

Suburban air park

Rirspaca Comm, Nav,
Surveillance systems
Blectric utility distrib &
availability

Recycle/ recharge

Lisbility Protactions

bilies
exempuion justications

Commercial Inter-City (Longer range

Suburban/Regi

| transit, Regi

| Package Dis

Mega regional de-commater

Enable Real Estate Dev. by

system in place

Sprawt

[Alteenatives configs 10
distribused elect. Pragulsion

Secure muni- and busmess
aperator commitments

Laige Corporate Campus 10
Campus

G Dernand A Ferry, £
brdge i crossingfsland ha

Muli-passenger OD-VTGL ler
sale

o rational malt-pasenger
CO-NTOL for sale

Electric VTOLfor business.
Incubator development model

Regianal parcel defvery
fieders (Cossa Carsvan
comparable cargo)

Mega region sir-commuter
business plan

T Package Demvery
2. Mega Cities hir-Metro

Regianal OD sir transpart
networks cancepts

Regianal VTGL freight
transpunt natwark

Electric Hybrid 737 class it
transprt

£V Integrated Autanaimy 1o
miimize pilat skil, work load

T industry consensus Part 23
safety standards.

T Electricai

i reRability
safety and redundancy regrit.

Revise Part 27 “Birdstrike” for
mare birgs ot kwer altitudes

[Takeol! ond landing autonamy

6 protection far DEP wjout
bleed s B min. electrical

(i commuting remains
operationalincase of

2. Prapase reserve reqmis Determine jurisdiction s power disasters (sarthauake].
3. Iniial yber security reqents |authority
dentify TVF unigue
environmental regulations
Disc losding ve. groand T Helped Consnsus Standard [Articalating propalsars for TOL Reiarnal Trarsport

environment trades

2. Dual mode platiorms

hover ta high speeds

1 Define Autanomeus System:|
2. Health and ressarce Mgmt
systerms architectures

3.7 aro-bero tacovery demo

denify autanomous VTOL
driving regulat

1 Ausomated takeo! /ianding.

Tearning
for ATC workioad reduction

verification & vasd;

Fuly sutemated ConscolTight
systerms Demo

Coiany Miltary sirzpace
integration

{connectiity, eollection,
assurance, sharing, security)

e

Difine Tackars that Eetermine
ATM sarvices system priarities

Lowcost absiace svaidance
sys.fos large i of vehicles

FrapiFan ard Wig her
Insegration

1 Ref_architectures (metor,
controller, bus tapologies)
2. Solot Elect

Stane.

Light ansport energy and
prapuision systems

Energy torage salery
Y. by
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