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X [2] O[SH| 2 F8 2RAA

(1) ol3H g5 & 2FAA

o (NASA UAs =) 771 1k, Ols#?| HO|=E S S22 OISKIE &70l10] 22|

Normal Mission " i
NASA Weight Operating Radius, Typical Payload Available l.JAV
Category UAS : : Endurance Models in
(in kg Altitude Range . (in kg)
Class . 2 (in hrs) Market
(in m) (in Km)
DJI Spark, DJI
Micro <2 <140 5 <1 <1 Mavic, Parrot
Bebop2
DJ1 Matrices(0),
e sUAS . DJI Inspire2,
H 2 ¥
Mini Class | 2-25 <1000 25 2-8 <10 Aiibiotia
Vanguard
AAI Shadow 200,
Small 25-150 <1700 50 412 <50 Scorpion 3
Hoverbike
Medium  ClassTl 150600 <3300 s s o S

* =% : Lykou, Georgia & Moustakas, Dimitrios & Gritzalis, Dimitris. (2020)

o (DoD UAS &R/) 7/ 1k, £ S2% O|sHE &Fotd =& F2l7| &2

Maximum Normal
Weight (Ibs) Operating  —Peed Representative UAS
(MGTOW)  Altitude ()  (<t5)

UAS
Groups

<1200 AGL

100

0-20 Raven (RQ-11),

WASP

Group 1

Group 2 21-55 <3500 AGL ScankEagle

< 260

Shadow (RO-TB],
Group 3 <1320 Tier Il / STUAS

< FL 180

Fire Scout (MQ-8B, RQ-E8B),
Group 4 Predator (MQ-1A/B),
Sky Warrior ERMP (MQ-1C)

>1320 Airspeed
Reaper (MQ-9A),
Group 5 > FL 180 Global Hawk (RQ-4),
BAMS (RQ-4N)

* =X © Melnyk, Richard. (2013). A Framework for Analyzing Unmanned Aircraft System
Integration into the National Airspace System Using a Target Level of Safety Approach.
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o (EASARETSH) UAs 2F/) £k 7IMSE, 281k S22 /o0 2

. OPEN CATEGORY
ANNEX TO DELEGATED REGULATION (EU) 2019/945

i Max. S ed
Class NMTOM Max. Altitude _ |E‘H‘Ei‘i."ﬁght
o SEIE P < 19 m/s
< 900 = 120m
ca or < ao%* from T.0. < 19 myfs
= . from 1.O. N/A
= 2% IMax -
c3 cha eristic = 120m NJA
dimension< 3 m from T.0O.
ca =< 25 kg, NSA NJA

= In the event of an impact at terminal wvelocity with a hu man
head, the energy transmitted to the human head is less than-~

2 SPECIFIC CATEGORY
standard COMMISSION IMPLEMENTING REGULATION (EU) 2020/639

Scenario Class | mMmTOM Max. Altitude Operation
SF0 < 120m
l‘d{ggﬂ Ccs = 25 kg | over a controlled ground area in a VLOS
populated environment

STS-02 =
Rural Cc6 < 25 kg | over a controlled ground area in a I?cvzti(c:r?
BWLOS sparsely populated environment ==

=25kg * Risk assessment of intended operation (i.e. SORA)

>120m - A predefined risk assessment (PDRA)

CD>3mmp 3. CERTIFIED CATEGORY : To be proposed in 2021

- BH : B30t ulg

o (NATO UAS £8) 7INZZ, U2742|, 8L So= £5

Class Category MNormal MNormal Normal Primary Exampie
employment Operating Mission Supported platform
Altitude Radius Commander
CLASS | SMALL Tactical Unit Up to 5K ft 50 km BN/Regt, BG Hermes 90
{less than >20 KG (employs launch AGL (LOS) Luna
150 kg) system)
MINI Tactical Sub-unit Upto 3K ft 25 km Coy/Sgn Aladin
2-20 kg (manual launch) AGL (LOS) DH3
DRAC
Eagle
Raven
Scan
Skylark
Strix
T-Hawk
MICRO Tactical Pl. Sect, Up to 200 5 km Pl. Sect Black Widow
<2 kg Individual (single ft AGL (LOS)
operator)
CLASS Il TACTICAL Tactical Formation Up to 200 km Bde Comd Aerostar
{150 kg to 10,000 ft (LOS) Hermes 450
600 kg) AGL View 250
Ranger
Sperwer
CLASS I Strike/ Strategic/National Up to Unlimited Theater COM
{more than Combat 65,000 fi {BLOS)
600 kg)
HALE Strategic/National Up to Unilimited Theater COM Global Hawk
65,000 ft (BLOS)
MALE Operational/theater Up to 45,000 ft Unlimited JTF COM Predator B
MSL (BLOS) Predator A
Harfang
Heron
Heron TP
Hermes 900

* &=x{ : Dave Ehredt, “NATO - Joint Air Power Competence Centre”, dit., p. 61
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SHIE dus SHI= ME2 SHI= Mzs SHI} AIAEIO] ST} AAL0
IHerstd 2st THoHstd 2Fst okt 2 st 28 Al 288 THelsHRl ek
AIABI0| 2FTt0l NARI0| 2FTFOl A AEI0| S
= EE s E= ekt X st
xeig Hxet X3S Hxst
IE 22
Al 32 DEE2 FHEE, HaZH, AIAg0] HoHl AIAE0]
HEZ, (12 ST 27 ADLE ZXt DaC2 =, =29 21 5t DS C2o
EESS e WEPEEE S 23t F2AUM 28

« =X 1 MEAMZ hitp:/Aww.gyotongn.com/news/articleView.html?idxno=333630
o (EASA Al HE8ERF) FEYSHUM NA|SIE U= Al HE 2FE Level32 2t
A2t =AFEVE 2|0 Y2, Q70| SME = e GYIHA| OlF
el Xzt §EE I13sta YS

Mok

Level 1 Al: Level 2 Al: Level 3 Al:
assistance to human human-Al teaming advanced automation
* Level 1A: Human s Level 2A: Human and * Level 3A: The Al-based system
augmentation Al-based system performs decisions and
o Level 18: Human cognitive cooperation actions that are overridable
: A _ by the human.
assistance in decision- ¢ Level 2B: Human
making and action selection and Al-based system o Level 3B: The Al-based system
collaboration performs non-overridable
decisions and actions
(e.g. to support safety upon
loss of human oversight).

« Z=x{| : EASA Artificial Intelligence Roadmap 2.0
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© Copyright ETRI Artificial Intelligence Research Lab.

] o J4Yl  QIZielell X5 02 A o AlAAZ OMS . AIXZ|2IX|ef fIzk
D ¢ soixaym  ssameamee  OF ¥ 2L
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s QTSR aziolari X5 Ol  RAEOEE ACHEE IHE N . QIZhA/0lEK A
XA 45 s 53¢ o5t EETES ] BEEY
H|X| = 8ty 13|| ot HEJ+FE SY RO AIFHo=z A7 QIzkat = st of
o = (DEX|A) KAH 2 7Hs o &9l 0jM 24 = ot
I
(Artificial 3 sty e TOFDHM ChEot D Al-izigeloz A elof, ojojx|, &,
Narrow (DEE|A) 242 H FMolgl oM 4 4 5 £Z olx|
’ FHOM N ZHH@E O AP EOE  AHOI T &M . HW IR K oF
(@AEX|4)) g Xz Hg of thet (2E MA 5)
ZE£81 Al (IQ) oIzH AESHE Al (EQ)
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* ND: Not Defined

*~ ZX ATL 1.0 ISX|s 7|5 =& H2|, ETR

(3) OI3H| TeHg 2 ERAMA

o (O]F A

HA|

Learn About Green
Vehicles

wihat is a green vehicle?

Consider a SmartWay vehicle

Advanced gas and diesel wehicles

EWs and PHEWS

EVW Charging

EW Myths
EW Testing

Hydrogen in Transportation

Help Make Transportation
Greener

e True cost of car ownershin

= Buwgreen / Save ge

= Houtes bo o lower GHG Lrans portation

WVehicles, Greenmhouse Transportation & Climate
Gases & Smog Change
- Smogvehicle emissions = Why we need to decarbonize
= GHG emission n a typical Lransportation

passenper wehicle - Howwe get thers — Mational Bluegrint
= CoOmMQEare your 8as car 1o an EV for Decarbonizing Transportalion

= Fasilacls on transportation GHG - Mextsteps/Whal voucan do
inthe Us

sulations & standards

Tuture
= we've done big things. We can do big
Lhings.

= Promote green vehicles

Find a smartway Vehicle

Search for the cieanest, most fuel

efficient vehicle that meets yvour needs.

Stay up o date on new Green Wehicke
Guide content.

Fuel Economy Transportation Down the
Road

& Learnaboul the Fuel Economy Label & Seif-driving vehicles

= How MPG affects fuel costs = Shared mobility

» Your mileage may wary =  What i Ideas for reducing

= Testing atowr lab ransportation GHG

- Chooseapath tolower GHG
passenger travet

Search the Greemn

wVehicle Guide

[ |
Search this Site

Sign up for E-Updates

« Zx 1 https://www.epa.gov/greenvehicles
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Airspeeder Mk4, Elevate, m’\gif?é?sf:?gs ) ASKA A5,
Alauda Aeronautics | Hyundai NHS UKNEST askafly
Fixar 025 UAV, | E2f|23 EE, | MANTA RAY, i Pop Up A|AE]
Fixar Hyundai DARPA Airbus
ZO7t E2, | Brightdrop epl, | Hydronaut, | Orbex Prime, (R =,
Stol2| 24t GM Nauticus Robootics Orbex UBER, Uber Eats
evioL, | yroscopi Publc |y i 6.0, SD-XX,
Transportation, - :
Volocopter ! Servo Yachts SkyDrive
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o .| Observe UGV, - -
T General Atomics EDGE Aselsan,
r Aerospace NB57
T
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slel 723 R&D T 5%

e

() DARPA {9 Al did A ¥ R&D

] 8¢9F
< DARPAR Y >
TE DARPA(a)
Aped EX| o =280 st EXTt =AM
- « PM % XEHo| jol EEt FA

g0 7|58 ATFH A

AR FAES B2 L sjaciolf an g8 HoiyE

Hof got saol oA gt

o™ MA gl A _ L ) - - -
A HE =T « DN EIHE(SRO, Scientific Review Official)@ PMzt gt ZSE4e =7t

o CohAY ZMY HIite &% Go/No-Go 23
(84 =209 20%7F oid ARz B8)

Al eolme U MTbE s - o i o ,
+ 2E Z2awe AEEAM Il HEot ss 22 'Go/No-Go
DIUAE Mol AITHSH AIZH EX
1 1.

O 1957d F A" AFEUI TMAHXFEYI &£3)E AVIE

19581 2¢ ARPA, 7¢ NASA A (ZA| the=® @ ofolxlore])

- % W3}l . ARPA(Advanced Research Projects Agency, 1958) —

DARPA(1972)— ARPA(1993) — DARPA(1996)

- mlEe] ®b hmo] RAH FFE vAE AL PAFD
o

A ASFH Vge

O DARPAE “T7IMREE A% AlVle FAlo| F49E” &
=1 R&D 718, 37 & #g] AEVBOE Vs
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21 9F 3.59

- WY AT HAG ol A
‘DARPA Model” ¢ =3}

oz 92

18 W&
O DARPAS] AMY &1

I-J

Fah FT
Fe At BN AU
FYPHoE B o A =

+ BAA, RA, RFP, SBIR, STTR &

2 7y

< DARPAQ| AtAFTI &4 >

o =5
e Iz o S2AT AH
BAA Broad Agency Announcement o HotME Zhof| Ato|st et - 72X HZ oA Al
o DARPAJ} 7H& o] &&35l= AFAFEZ 24
RA Research Announcemen o BAAS} AL X[ttt 25 XlO[(procurement =71
RFP Request for Proposa o T EHQl AAH = FIEYN S2EM N
SBIR Small Business Innovation Research o ZATU|Yo HubyE X|g R&D = #0{7|3 Ma
STTR Small Business Technology Transfer o ZAU|YE ATz 2t ofolC|of - T7|& FHE =X
7| et other DARPA-sponsored solicitations

O DARPAS] A+

A= 273 718 -

FaL > WrF - A -

FoF -> Go/No-Go B7HE o] 7014

LR DA DR

Aldzde gdsta AAlgel sl

A E3}+= informal feedback sessions 7§ 3
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kA F2UH E EHEF
o ofo|Cjof g2 ZFHE 2 RFl, {3 &, Seeding, .y
& &HakE ) DARPA Challenge & o
— = . - PM, 23 A
Z2YT|E e T2 Fot £& I ZHEAM O ’ .
. = Tech. Council
» Tech, Council Atz 2
e mZz EHH <
o BAA(SH =Y PM
« BAA(SH HAE PM, CO, GC
S5 * BAA(2H £¢2I/BAA AHlA CMOA ZH/CO
* Proposers Day 7HZ| PM
* Open Discourse(& 4= M Zx|A | otxtel &~&) PM
o HIlEl(Scientific Review team)TA PM
o HTWolEl ZI@=3|o JHZ PM, CO, GE
o OflH|X| 2tA| (Preproposal) et HAE/ZIEE CO/CO
HIHSR) o OfH[X oM HIHZD EE =HIHE/PM
o HotMAE (1AL, Z|F)/Restricted interation(X| oK} AE) ™X/CO
o XNotM ZAE/ZI 85 CO/CO
» "IHScientific Review) gotg
o HIHAN FE 2 PMAE PM
o 2lHo MPEA(HIED olse Al) & MFE(ehH FH PM
* SRO ZE % &¢l(Concurrence) of & EHE SRO
MA gk e Zi SE(MA s EEYEEMTN) PM/CO
o X[t g Xelz=A HA CO
e Informal Feedback Session 7HZ| PM
o 279 Hotuty HMA(HIIF|X| FRr| MEH) 235
o ofjg MF U JsElZE ME =3 7| B —PM
Go/No-Go o e XNEXMAS Q| PM
=t o zmzoicte| Eg MZAS 9 PM, AZE
* Go/No-Go Review : Cl2 THA(phase) x| off ZH PM, X =&

O DARPAZ}

Adst= 7 2233 g4t Hee

-
Adolgts sEde 7HANA =

< DARPA =2 ZZ3 &3t >

ZzzJHd AdvancedPlantTechnologies(APT)
= x| AtMICH @7 X|EHground-based) MM 2 &8 JHs = Mg
I\t 2018 Al & of &
- Phasel(670 &), Phase2(1871 &), Phase3(2471 &)
off A 4, 30770u4 ok =he{ (ol &)
o QHEEX| : 315} HWAls, 8 ZgE S
e o AlZo UAE HFHUES 2Ec e BX ¥ ZAl MA JHE
o J|Ee| Foll-F3 2Fo Uz ZAMAE S 2UER J1s$H dEll(Phenotype)Z S
A RABZHOIA MAZ F Uofo
= e H2 XYoM Mooz REILS(RA |2 )
B Saxe seg B9 dszoN BE s




Zzgdy AgileTeams(A-Teams)
= UIZ-D|AH Zetd Foi(E)7He
7|2t 201744 2 A&t 4-Phase(Phase & 12702 M)
ol A & o At 22uHob ShR{(FT B Lot UK &E3)
L& o X8 T(Ael zHMstE AEE JtssH st FA(Z Y, e E) e
ME XldoMel 2&talst 24, K55 & FTx Sof chsh Abah Tt
7|t 2 =} OIMZAY 53 L T T
olZ-7|H EYUS ctE= 7|Et DARPA Zz2a3olE A& Jts
Er R . SoldierCentricimagingviaComputationalCameras(SCENICC)
=% o8 Alzh Ex EX|(SCENICC) 7H &t
7|12t 2011AEE AESH], 20144 AlXZ= 2bM
of Ak 2011 570 AT (char 2 7[d)ofl Subab 2tef X[
a A oAb 4080t £y
e 24Xl :360° = kmgt A EX[E ot 3D HH M3
(BT, UAHFHE, o 2idal 5 32 H3)
Hey 2 ol =3 1 A8 Holg 20|, H|o|o|X|] ME sfA ZE
Heotd=g e
shx==g| : At =H-&f =™ 2 27| =& Jts
7|ch 2=} ool MEsE A X
Zzz23¥H DeepExplorationandFilteringof Text(DEFT)
=& cCtekst Xto10{(natural language) 7|8t Rt2 el E¢ ZE{zd J|& 7HEY
7|2t 20124 A|ZF 3-Phase(Phase & 1870 ¥)
of At TEtA] o™ (o] ER, MotMel F==of wat Z2H)
HTx3sl 2 AEZEE WA 2 oA\ XMEH AlY
pI I =2 DARPA2| E} HA{ofl A 7HH+5| Atodio] Mzl =z 7jetez FE2-QlapakA
Olafl-O|HEIX| 50| 7I=s6t MelZ2aMoz e (XI10{E Fx5lE HAEZ HE)
= 2 Hole Xel& ss s 2M7F g2 X
7|t & 1} .
2ME 53 f7|aEe o F-24
2y ExplainableArtificialIntelligence (XAl)
=5 Myrls ASXI=(XANS 7H et
7|2t 2017t Al 1Phase(187H$J) 2Phase(3271 &)
of &t 127 Z2HE X 75uHor oHy| X|2d(eF 800 )
St = = olzxl= F
Pl =4 Alel ol AtAH 1t of _EH._ = tue HAlg = A= 23X s WY
Alel 2[AL AXol ofst A2z ekt
7l =t 2 HE FES IY S FUYN I MYEMHo| H2FH 2of &#E
2=y AirborneLaunchAssistSpaceAccess(ALASA)
=X MH| 8 2HQA AR (ALASA)
|7+ 0124 %E AW =
M % of Ab2 16484 Ot 2R
of A Phase 1oll= & 371ef 7[d(2Q =8 &of
- Boeing2 &M 7tX| 45880k =he| =3
7|} 7|2 zhzh 1.9uioknt 23uHor =3 (i3 B E)
LTI 1A g et 2he| o|gte] XMH[E AE A Al Fx| JHE
- c MEI| ol B F, XT Aol T2 Al X5 E2lof oIF oMot flate HER £
7|t 2=} olZ LM dhato =5 AZEBZHo A Sof H2 B
H| D x| Phase 1 22, BoeingZt Phase 22 ZI&3510] CfS oA £ (2017)
* X o™ HAg fet st=2E ARPA FZldkoh nEy =M E S AF(2018)
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- AREE, I £y 8 S9ANE PE o}
3ol §9 Brpgel AFeF 219

- Zo]7]d(sponsor)2> AEHEZ FdP= = |
ods Mgsta, AHEE Ao|xo] EVIRE 5 AAHS Foubs

+3 ZRAES AAZAL 53 A7 I5E 9& o
20% TR F3 g A= A, HE 10% F=7)
[ DARPAZ| Project pool #Z|%A ]

2ues 5 Ao "Early-kill"E sS4 T4
100

¥
*F

a w7 4 = i & milestone &3
Al tEa” 8
- FailureS! 210] 7% 0Lt mission
complete™ 71

MM SO8E Fd X %55, 53527 Project pool #2325
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(2) Advanced Research Projects Agency-Energy (ARPA-E)

] 8.of
< ARPA-E 29 >
T2 e
R o7 A3l XXl UAEE S8 AIFDE B4 AMEFT
e HRHR M a2 g 95t PMFEo HIxol ZzHE 2
ZE Atlol Aol o Xl ZME EE 3 oM MY
WA FX /e o} L2 ZHZZoAM XABE7| ola{e WAMX|D) o FE O} W2 L X[

Al St —_rL(deep dive)2 E3f g o} &z

PD % Directore| ZMZWIHPD7} IR gt +=8)
ARPA-E o|M =tM 2 2|3l Bottom- up ZHA2b PD7F MX Sl g oOlE
FAM 5= Top-down TpA| +A

B MY 2 P

o XMefslE Lol E2E AN
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MY 2dEEl o MBlEM e Z2HMEE 54 342 £
o FolUAE0| TEEIX| ZstH ) s JlsM FH X% X[
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O ARPA-E+= '07d ‘The America Competes Act’ol] o] Aste v]=

A J A F(DOE) 4kstel] 9

O m=re] oluA] UL 10 3t 20%7HA] 7H4aA1717] 913 <o) A
&A1 - Disruptive & Innovative)'?l A7« & A& /s &
2 1

- YR 9 ol A V&, 272 wlE AET)E, YRR
71, =9 o4 fAIsE JY YA 7y 5 W
A 7]<(Transformational Energy Technologies) 7S UF-2 F2

O ARPA-E Z2AEE BFax =38ty st 7Hx+= FFHImpact)

M & (Transform), 7} (Bright), ¢1Al/€(Team) 4714 2 B&F
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< ARPA-E°| X|& 7tX| >

K| st 7| L &
* ARPA-E 28 X[Hoj Chst =2 A=
IMPACT o Al $ e AIF FE BB
o Cf8 A= ofZ2|7HolM
 Jlsst Aol =N
TRANSFORM e J|E & M BH
o X 7|&8 "HolMd Tof
o T2 FI|Xeol J|e= HE
BRIDGE o Ci2 Xof ot A7 % XF X Y5 ES
s M=Z2 AT FXleo| £X
e FI FFo| Qxfz F4M
TEAM e WX} =EAM(Cross—disciplinary) A2 ME
o HH(Translation) X|&k

= &% : Advanced Research Projects A, Tgency-Energy(ARPA-E) Overview, ARPA-E(2019)
0 /dss83d 7le/id 5 271A] A5 =24 EE A4

O ME =9 A2 7E NMES 54

ou] HolEE AFsr] AT Z2A
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A wkSskr] fisk A RA
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> HE&2 1008 22 mRt ol 7]k 6-187Ed o= A%k

- 71€ JWd: ofeltojol A sheld AReFel A 7—%%‘8}% AP AR
ZR2EE] o|=2717HA] Zlee sk #g 3
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(M ot

P 7S dRbH o= 3671l BlE-2 2009H~1000%F 22

O ARPAEE= TRl S1sp7] ofele 19l - elHigh Risk - High Reward)
meAEe] WeH i) FHHoR B

o

- WA Jle FUE FAA J1E AEIUE FOAL AZE 4
2
=

COST/ PERFORMANCE

TIME OR SCALE

* &X : Advanced Research Projects Agency-Energy(ARPA-E) Overview, ARPA-E(2019)
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<8 R&DE A
[ ARPA-EQ| ZX|MY ]
Office of Science I

=

&

§ :

= (none for fusion)

Capital investment

«~ &% : ARPA-E Fusion-Energy Programs and Plans, ARPA-E(2019)

- W7bol} B} TEYGoA ThEX or= wlal x| dl(white space)<]

gapS ZE317] 943 R&D A Y

- dA 7hed Ve FAE HolA Vledde FEE F Ae
Al g2 (Frontier Pushing)®d R&D A€
[ ARPA-EQ| AT Target ]

|_cap FiLuinG [N

GAP TYPE 1: TRL gaps (e.g., pernaps
no funding for TRL 4-6)

ARPA-E Funding

GAP TYPE 2: Funding avalable for the
stage, but restnicted for speafic, other
domains (addressed by Open Calls)

ARPA-E
Targets

o 1

FRONTIER TYPE 1: Expanding the trade-off
frontier of existing technology

FROMTIER TYPE 2: Qualitatively new

capabilities (previous Mfrontier was all at 0)

Ferfarmance Dimens
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r
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%
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s AAlskE A HE

P oF 28%% TE2AEV} tFE ATZE =
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[ ARPA-EQ| OIYAE HA Gig

] |
— 28% — +— 17% of projects —

Number of Projects
g

S = I =

0% 25% 50% T5% 100%

Percant of Project’s Quartars with a Milestone Change

[ Fke-
O (F]4) ARPA-E= WA 7l& 7N Sl v

A tHe} Ved FEAS FAS=H F3x7F =

- @Oul=2o AA B AdA gdRE Fststr] fs oe
yA Zes i

o

> SHAEFTEH oA £y FA
> oA E&A i
P 27t~ E EFG UA #E wE Az
> AR HZIE, AR & Fdse] dE/AsHA Yl tig A
oA lzAte] &g, AlEAgd 8l Heke] JRA
- U= Je FEA FAE AT AD YA Jed AT E
LRy
O (d2h) r21'd 71 49 2,700% 22
- 1993 20 ell= oF 49 25009 @ = oF 2007 2] S
O (2337 E4#) ARPA-E+ DirectorolAl ALA A& FAF
A= =3 TS Tt AFs= Aok HFEE 2 A &
- Director= 71& 2 24 22 & 7HE & e 43S 7o
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ARPA-E Program directoroll Al =2 133 2 78 #HsI] 2

3T 5 9= AW, AY P YL 2o

K

e A
M3l 3

ZAE 7

AC)

O (A Z=AE FH) I7HA FHe Z2AEE A4

(Focused Program) Z|eRBoEZ N EXE HAS ol &
d3st7] flel Fx1=+= Top-downs FE ALY

(Open Solicitation) &3 FAE Al Fx ¥ AFAS At
2 AFE ALY SHAAE AEste] A Y3H= bottom-up

ot
|
N
>
of
B
Dot
>
Q,

p z}z

*

- (IDEA) oA #8 S8t i & ALs ZF
o7 F3PFE Ao =, Focused Programe 48 3k ghAl

7I's & T3

[ Open Solicitation =%l €Y 5 T2 HE ]

ELECTRICITY
GENERATION & DELIVERY EFFICIENCY TRANSPORTATION
ﬁw o & i @ & =
AS ' ]

GAMOW H[r 5 PAR DIFFERENTIATE uLT

- ®

PERFORM GEMINA  ATLANTIS SIIU\. ERS HITEMMP SENSOR REEAC

@0 i ® . & &

MEITNER INTEGRATE IONICS GRID DATA CuiTs PHNDIODES ENLITENED ROOTS MARINER

o @ C WYX,

NODES MOSAIC GENSETS AL SHIELD ARID MONTTOR DELTA

®e>Q

CHARGES REBELS FOCUS SOLAR AD

200 ﬂ.s o

GRIDS IMPAC BEETIT PETRO

ACTIVE

ALUMNI

HEA

+ OPEN 2009, 2012, 2015, 2018, & 2021 Solicitations

+ Seedlings, Competitions, Complimentary Exploratory Topics
+ SCALEUP 2020

Zx : ARPA-E Fusion—-Energy Programs and Plans, ARPA-E(2019)
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O (% ZEAM2~) ARPA-E Z2 058 7|EAH o F 5 TAE E3|A]

N

[hela=

TJHEnvision), A H(Engage), 18131 2A(Establish) @Al A= PDE
A A& Festal I HEvaluate) ©A| A= Fellowse] 8 9

&l 2 (Technical and Commercial Milestones)S A <F
st =2 o) AZES 98 PDES 3P (ExecutionTAoNA A7) H]
Byl 2 RS 55 TZAEW MilestonesgA-S #Elshy T2 13
o] AZEF(Coals)dll TE3A £ A9 AU

< ARPA-E =%l Tt >

CEA| E=3
Step 1. Envision (F-&HTHA|) =Z=zae| i (idea/vision) & &
Step 2 Engage (& 2ICTHA|) H3E, FOA 7l S8 &dfl 7/idES s d2st
Step3 Evaluate (& 7+EHA|) YAK o diet ER &
Step4 Establish (2HHchA|) Z2HE MH g9 AtHA S
Step5 Execute (&2 THA) eSSl

*

« &£x : Advanced Research Projects Agency-Energy(ARPA-E) Overview, ARPA-E(2019)

[ ARPA-E =213 FXI CHA| |

B Transition Toward Market Adoption

EXECUTE
ENVISION

PROGRAM DEVELOPMENT CYCLE

r ESTABLISH ENGAGE

Project Selection * EVALUATE

[= PRy Nt Elaiatinn
rropusa .r.‘:u. (pl E
Rebuttal of Proposal

ZXx| : ARPA-E Fusion—-Energy Programs and Plans, ARPA-E(2019)
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< ARPA-E &M FT Z2MA >

£ m21240] Ch3H OFO|C|0f 7} H|OtE|

EHBHOE LfF HolE flof mF
)
ARPA-E Director & Program Director(PD)=0| Z21 S =2| & =4
!
PD= A7 AHRLIEIE SoliM siZsoF & 2, 72| & 0|32 & 7|28 /7 AldE =2
L
PD= RLIE| I E8S S85t0] ARPA-E Director0f| =8 & I

ARPA-E Director= T2 1248 2ty Gl

!
AFEHME A HO|HE Mz
!
20% L2l Eoil T A MM E HESHE
!
L X 2F HEAE MM E 7t
!

S MAIRHB[0 M B H, 0|Af |== ARPA-E DirectorO®i|A| "= X}(performers)" 2A Xt=
XS Qe ZE=NME =X
*HIt2[ 3| 74 : D7t AT % Eretstn, 7|s 22(|E % 2~3% PDE 714

= A%

XAM "ot

/88 O AED &83 A

| EH
=

7| HES =Y
& S ti2 x|

1E 53 ;fj*r, 3 7}
z2% AA A Staff =23 7 ?i%WH
5 AFH oz AASIL, ot
= X

§ 2438k SOPO negotiation #4-<& A
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it 2 MHAM T 2dME A{EH O ASH agI=
[ Z203 Mg, o=HE M 91 WX} 22| S
Id=as for new = PO incorporates
® O focusedtechnology O @ teedback and
A9y Programs are i recommends revised
"+ proposed and '_’ i program to ARPA-E
- eventually pitched || director, Directar may
L forintermal =] AnnounNCE program,
deliberation soliciting applicstions

—

R

ARPA-E Director and Program
Directors (PDs) discuss and revise
programs with each other

e

B

Research teams submit concept papars

Sy b ol

PD convenes the research
community to discuss the
technology need, including

Some teams [-20%) are encouraged
to submlt full applications

o solve,
and difficulties

* ==

X : An Assessment of ARPA-E 2017, ARPA-E(2017)

'é‘i

2|8t ARPA-EQ| LHE ZZMA ]

Applications are
evaluated by internal and
cxternal reviewers

and reviews are assessed

by & Merit M\rlraw Board (chalred by PD,
and includes Deputy Director of
Technology and 2-3 other POs). The
Board mcommands projects to ARPA-E
Director for funding as “performers®

v
(=3

PD and perfarmers negatiate
milestones for each project
{technical, objective, qsantitativel,
ay well as technology to market plan

Parformers work on project for typically 3 yoars.
PD and project team actively manage the
project, including quarterly reviews. If technical
milestanes are not reached the project can be
terminated. Enowledge leamed from research
usually leads to milestane revisions.

q = Ar ‘__,i
T L4 __>

{Projects typically have the PD change once, near the middie)

=X
— — - _ e N
(Z2HAE H7} XE) ARPA-E Z2AE H7} XNEFE= TFE 7<=
et S o LS 2= 2=~ L=
of A= |, ANkl #s}t - V|=2 AH, 'Y 3 e,
I o
e AgES H7t
< ARPA-E @7 X|& U HIE >
X ®E =3 HY =
- ofolciof7t AMEHo=Z sHalxo|n TNY + e HE
Aol o 4l 7% Alefoll 3 22 olsf ¥ ol A MBI S/
L SAXol M2 HEAL
7 O 3 1 — — ~ )
SIS oy |+ AEsE del % NS simol oig A % ofolciofzk olafe Jmol | 0%
Eﬁfik chal ol E 7 AEE HMS TS HelX| ofF
XN= & - - - _
- MEE 7les MMM MU HER Masty| 93 Tselxoln
Folsel Mep
« =E3tD s4lE ofo|C|of
Muixio] | ¢ GEEDH melH Hm 3 Ans
=== . 1 X al /e = X5 st gl sk mfsi gl g xl
apeta g oft| ClolH, ujd ME /== AXMst nsh 2 Zsb 2 2 A Fof 30%
S 7|Hbsh K| b=l Ekoio| EFTEA
IEREE L myapl mom vls mels waw AN e B2 w4
© 22 7|2 R8D 918 2 ¥ JHsstD IRl 9IE elst Mefol Al
co x| ¢ AR SIEE STEE X RaDol iEt AR 8 T[ulstof
a0l Z2HE AEg ddsie o s Jlsn MY 30%
ST T 7 . e Mdgsts ol mest mu| 2 AlMo ofs B2
o AlEtn XS Helshr]| st A=
_ o Xfof MAESE =F0o| L1} XI2lo skt
e Zo njUAEE i §2|Eol ARPA-E Za2dE UH
o Edol st ofdte] MHY
* &£% : An Assessment of ARPA-E 2017, ARPA-E(2017)
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(1) FET &34

£ vl FET Flagshipg i a4 <

Az st 7le Ao tiek ooy U= s AT
Al2kel F7 +=2] - AHE(public consultation) F7
» Future and Emerging Technologies (FET) : 2 &t 7|= DM E siZstn w2

Ats] 2 AHE =X 7|odsteE MAE =2

O 20169 @ EU 393 19 dES 1 §#98 F8 =47 343
Z1es Al 7HAE 9 O ICT9 A" AFJICT & Connected
Society), @ 1A7¥ A= 38HHealth & the Life Sciences), @ ol
=), g7 9 713 W3KEnergy, Environment & Climate Change)

O 58 W&

O (A#A) “Horizon 2020° FET Work Program 2018° ¢] 43to = 3
7HA =X Al dEE dHdT AA

- Horizon 2020 : 71d(2014~2020) &<t <F 800 %E(IOL% 67391%)
b EApEE getdle] mE Felsh: EU Aje] AT 2L A A

- Horizono] dv|A+= EUS Al AT/ Ao dBR=ZA F
109 F-2(¢F 1= 2,700 )7} FA = 208 24 E 9 ‘?:_1%

- 3379 AlbA T 22 7t H7EE AA 63e oMy tide s A

ol

O (B¥) MY 67 AMATE 19 fHol AFHow Faw
35t 71E obitE =& 2 Uy @2 1d 1007 2
(129 727 DE ALy, A7 ARYE} Fo dQAE 2
3ol FAD B ALA A
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O (&) 67} dnld+el gk H7HE 53
ste] ¥k% 7\l 7t Horizon Europe o <

+ Horizon Europe: Horizon20202| Xp7| Aoz &5 7:d(202172027'A)Z2F 2F 1,000
FE(127x=3)7t FXHE ol ™3 2= 2t 3ol ER)el FEAde| oA I SAALY

< EU FET Z2iaM 67 O|L|ME|EH 748 >

@ E}2! of Al (TimeMachine)
- RE GAN JISE, Oy HEWENY AFE S0 ZA Rl AAE/K2I S
=5 a2 LIEl &= ol & CIXE35tn HAFESE thy ol=2Hcttst 729

ZEZ/Algeold F Al 7= JIEHE =

HAFEl |« Swiss Federal Institute of Technology in Lausanne &

Jichaat | Saol AAM/ALE A FElof| Cfst olaH, ICT AFd/Eelx At (creative industries)/2Hd S
Fo 2o gdes 1E = U
@ 5l 2 Al(HumaneAl)
[ o FUTofAIEY iy 80 ASHol WA 2F MBS 8o ozt SET AFE N dets
o olsf et = AU Al A|AEIS TH50{ 21Zhs X[stD Al A|ARIl S By
ATE |o = AFEO| O|lm= Humane AIE 2 MRE Al 74 W E 30l CLARESI 83 ofd
Sichaat | ol Zta} AP?IOH E%_ 61IE—'.'_% Z 5 A1 7 R2lH Jixlet AtEA/ZEAH/H XA g
=z ghske| Al &y FZ
® 3= (RESTORE)
o XjMolstnt o x|2E 28t EX Mo X AM(targeted immune reconstitution) 2 SE 2 Aletn}
o ME2 MZ SMA 2|2 et
o v (oflA]) A Alof A BHE DNA A& (stretches)S QlFofl FI6tHLE XA S olEE o2
=M= =3 g XZ/OAHSID 22H 2= E7(organ)7hx| &
HAEl |« Berlin university hospital Charité
@M off (LifeTime)
o JHol HEH ostg 2ot YN EHE RS FH=Z YO0l M WolM ofEH
= 5 2oty ofste[=X[of ofst A Aes OlslH FZ
' |+ single-cell multi-omics, Ol0| &, HAIRE, Al £ &M J&2Eg SeHlwsio] MEstMoz

olojgle E28 He o}

78 [ =d d7Hol olnE ALAY
Jlthgnt [« Sh/RdN dgol xy| AehofEsiMa X2 Sof 3xel datg E A

— o — — [= e} = A
®SUNRISE
o Xtodo| Zptd g ztsto] Mol Xl A Ent FY Fet MHg ek X|EHTtse dE I
SistEa g MAE = Qe gy T
=5 e M5 AFE, Mot MAzd V=, SHMEStS 86 Bl ox|s 2, NEE
A= M E MA
o 7] & ZA IH, O|MsIEIAE EETH stEER Mitof &S
HATE |e U E2t= Leiden University
ZItHgnt |o 7|FEi3 oS0 e A AKX =

=

®oll L X|-X (E NERGY X

o EHEZYH oXZ2 M HElz g8HMoz HESET| Qe g DM
== o =, O|NEtEIR A4S oAz el J|E35tshE2 (base chemicals)Z H&ks7|
Z2MA 9 Hof R

)
o
=
Hu
Ho

A&l | e Technical University of Denmark

» &X : Launch of six European initiatives with potential for transformational impact on society
and the economy(European Commission, ‘19.3.5.), R&D BRIEF EU, ZX-Al3| & w{stA|Z =Cf
8 Z=2HE J4A| (2019 NRF A=A
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(2 84979993 (ERC, European Research Council)
(1 /e

O fFaAT9Es|(elst EROE AT 7127 ok 73 Hal A7k AlA
2191 ZEEJo] ATE X5k Y8l ‘0730l Framework Programme7(FP7)
Aagol] W} 2983}e] Horizon Europe 7H4] X420 =2 2|9

- ud FH3} A, A Roko] Ae glo] EU S YA A
= 8)Ho|1 gasvt B TRAES FYsts ATHE F

5 ATAE AAske] A2
0 %2 W8

O (1) $5 ATAB oW AT g A
Fdol AA ARe Hd AFRoke) A1

filo
EN
ox.
ol
H
)

- Bskgst 9 2E gEdokE R FHEIATA FEY
Investigator-Driven - Bottom-Up Frontier Research &Eje] =A%

5% Zo - HaH AT D AT AREE A

)
a{t
X
1o
i
2
o
o
of
flo

3l ARSlolA 27t MEE

> HAAA AL grizo|x, 1 14 (high-gain/high-risk) ATFE
FRehE AR F ARl AVIXke TS Tache A

b stH Bgiel Ade] FH slFom, AFEE, AFA FANY
/7Y gBgol AUA ZH b5

P o FH B ATAYAA ATE FAT 5 Y AAD
a474e

O (o4h) Horizon Europe ZT 2713 o 2ko] oF 17%ol s|Fst= oF
1609 §2(F 2247 ) %9l
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- FP75-H Horizon20207}#] A7F <F 1.6% Y EA 5<% o™ Horizon
Europe 221382 119 f=2 =4

O (AW AKX - 4¥ AFAE Adsta A7as T FEAT
= FA457] f% A7 A Ad 2207 =9

- AFEAEE AJATA ALY (starting grant), FAATA AL
(consolidator grant), ¢ A ¥(advanced grant) 5 Al FF2
ZRES A ZE NS Y

- Mo 2499 ATA FAeE BEATE A
AT A (Synergy Grant), ERC ?ﬂ_?éiﬂr—‘ﬂ A4 3}
A3l #]A(Proof Of Concept Grant) <&

o
S %

a
=099 S
. Sgimel g o mooa ANSHE CIOIA S48 ATHeIXIE X|2l
ot xjg | ¢ GTHYKE MEm Mol H7isel B4, S X NNIISHE FYol
) st
(Starting Granis) | | xo) Zou) 57k Foy 1505t 22 +xom X, X7 xUS Aok 1009
(=) OJ
‘ITE I|‘L

o SEHQ & = Zz203 SEEs oA 5 AT AXIE AIH
=AHolxl X9 . ‘fd—_r“l’.'%!ﬂ% opsty xete| EI Mol dek 5% Y MsrtsMds SYslot
|_|_ 13:}.
nsoli r Gran
(Consolidator Grants) | (x| ) 547 2o 2008 72 $F2=2 XH, F7+ X@2 2cf 1002
®2 X
e AHFMIE oY dho} |2 A2| X2 CHAoAM el 5t
AT AXE XA
AT A& o A AQIXt= IEHM A ote| ETU[AMol ME =x Y AMeIisHS SYslot
(Advanced Grants) 2}
o (Xl FW) 547F Fof 2502 R 2 F£ESZ X[, FIF x| Zof 1002t
F=2 ¥

ZsoT xY

. 2-4no| ATHYRIT 4% Hoz TN BToIT 1ES HT SN Al
(Synergy Grant) | - Fof - S - =9 - =

sao0i7 X8 e ERC =zIzlof| &0{ Zo|AHL} 2 T2 & 1274 o|Lfo| Ix| of 722l X}
(Proof of Concept Grant) 3! Eloj| chst 7 X

* &x : ERC Work Programme 2021, ERC(2021)
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(3) F= 15AT-8417]THARIA, Advanced Research & Innovation Agency)

KA

O F=2 AMA A 59 Arles A2 AHE FAI8H]
A3l A \l=re] ARPAE WiX|rtA gt HAIAT o4k A 7]l 11
SHTEA7H (o]3F ARIA)S A5t o, 223 FHE X9

- 714 - A A] - 4G A =FE(BEIS, Department for Business, Energey
& Industrial Strategy) Abstoll AX=Ew, F=5 AFFA7]7HUK
Research and Innovation, UKRD®}= SHE ZF o= &9

O 8 W&
O (MA) =RZ el 1A HAAe AT A3 A ageles F

O (of|4h) "22dFH 437 89 IE=(eF 12 2,0009 )2 AYE oA

- ARIAS] gt b2 F= BF AT Aike] 1% sFEol At 43
2/l met sl v v

- 3% AT 9 ZRAE 4%, 24, Z2ag TEZH Sl
B@ Aol thsiME ARIAGIA A== ol A - 33}

4. B28H AeAL A 5 JES
b AT el BRENAL JEHEALS 2E AR oA A
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(4) +9 EIT Urban Mobility((European Institute of Innovation and
Technology Urban Mobility)

O M8
O A7) & TA FHE Y3 A& 713 olsAH Rd2 &3 ¥
3} 714382 98] EIT Urban Mobility & 20199 1€ F2 A
2z =9

= oz

* I:Al EHIEIEE Ool- A‘lI:X-IO| _[C_?_E-I 6:!/\._[ 9-I'TI;IH’|E|O|_I EIT Urban M0b|||ty|_ S

A7t 2~(European Institute of Innovation and Technology)2| O|L|AME|EZ

AHQl HIZM 2Ll AL T enf 167 F3 71| Alels] 71, oist 2 o

T ME{E ZEslo] & &7 2oz 74

Sl J)=

- BA] 2P EE M3 Ao 71 oJUMEIRTE He Ae
Bygz o9 AA3te 717 EITolA Hoh 49 £ 2(2020-2026)2)
5 AFE A

[ EIT Urban Mobility TtEL{4! ]
Industry Local authorities Knowledge institutes/RTOs Universities/Education
= 8 " UL R £ a” o
""'. e m E p— camat g EPFL
sutmrs O - N *"I\ l‘!
W a8 y . cTan —_———
Ungtiaasing & Commiting . @ G =
e = ___3__“ i BENEI L Fraunholer o 8=
e mm
o . ) =
gt n L

* & * EIT Urban Mobility = O|X]|

0 F8 W&
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=
o2 AYE del g AMstw
g AAe AAEL B
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- (Horizon Lab") ZA] o34 ZZAEE 93 98 &8 AF<
g, 04 D ART 5 YER A9
* Horizon Lab(7* The Action and Impact Group)= EIT Urban Mobilitye| &4l =Z 724

o| astoz 21 A &

- TRL 7] 2@ S8 g4 2 A7 55 AT oJF A5 ALdE
2% 2 3} EIT Urban Mobility A FUEIS] AAA, HAEA 714
5 At g3

O (%1 W3k EIT Urban Mobilitye] =& 233 S5 FQ9
A3 A Ao thg3ta O=A] el A g, @7)F W 93}
2 HE, 0dxE FE 2 FY =4 olBA FE 23 T AUl

Creating jobs and
Improwving guality of life Mitigating and adapting strengthening the
in cities to climate change European urban mobility
sector

Urban Mobility Goals

Sustainable urban mobility for liveable urban spaces

Europe’s industry is
loading sustal =

urban mobility
transformation

« &£x : EIT Urban Mobility o1 Xp& 11 A
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