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c A=A : SHRERTII9HFHETIEMT 5F 8,
- BODTFH SERFERTI66HEETIEMT 5F I,
Total Recreation/Model Fleet
(Million sUAS Units)
year Low Base High
2018 1.25 1.25 1.25
2019 1.29 1.31 1.35
2020 1.31 1.35 1.44
2021 1.31 1.37 1.52
2022 1.32 1.38 1.59
2023 1.32 1.39 1.66

(C) Mr. YAMADA shinichi, Japan Transport an d Tourism Researc h Institute, 2019
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*+ 2018%

REF R T28 A EENE K,

™

Non-Model Registrations of sSUAS Aircraft by

Quarters/Year (Cumulative) 277,386

(C) Mr. YAMADA shinichi, Japan Transport and Tourism Research Institute, 2019
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« R—RT3M2 : SH,5E

5 &

G835 A ETIEIMNT AF A,

- BHDTFH - SEERTIORMETIEMT ST,
Total non-Model Fleet
(no. of '000 units)
year Low Base High

2018 277 277 277

2019 369 400 426

2020 460 545 638

2021 552 711 932

2022 588 789 1,112

2023 603 835 1,290

(C) Mr. YAMADA shinichi, Japan Transport an d Tourism Researc h Institute, 2019 6
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- OBVLVAEIE, AREAFE-FIE-BF ($921%)
«c RWVTZULVARIE, ARV RAR—YEDIRE ($921%)
iz, TE(BREEFE), £, B, BELH<

Distribution of Missions

R8O/ Training/Education | -

Film/Event/Entertainment/Sports :

Industrial/Utility/Environemental/Oil&Ges N ¢
Reatstate I
' |
Construction — €
Agriculture N 7
other NN
!
Press and media _ 5%

1
Emergency and Preparedness [N ~

211N




FR5E D R ER (Waiver) EREF D A& SRR P &

« WREIDEMICHRAEKEMNIEEIZZ LY, ($921%)
c TDMIZCE=FEZDORIT. BRI RITELH S,

% Waiver Requests Approved by
Provision

00% 50% 100% 150% 200% 250%
Night Operations NN 21.4%
Operations over People § 0.6%
BVLOS Operations B 1.2%
Operational Limitation: Altitude Bl 1.9%

Operations from a Moving Vehicle | 0.5%

S

(C) Mr. YAMADA shinichi, Japan Transport an d Tourism Researc h Institute, 2019 8
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The Path to Full UAS Integration

P &

JTTRI JITTH

Airspace Management

ATM - NAS System Integration
ATM - ACAS-Xu based DAA «

Aeronautical Information Infrastructure for

sUAS N > mmw

Remote ID Network «

ATC Order - No ATC ;
Services below 400 FtAGL

Low Altitude Authorization
& Notification Capability <" S
(LAANC)

Level of Autonomy

sUAS Registration «

Low-risk,
Isolated Regulatory Activities

—

Building the Foundation

(C) Mr. YAMADA shinichi, Japan Transport and Tourism Research Institute, 2019

11



HES DB (FF#)

2012
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2016

2017

2018

2019

DA E

5 &

RlRET D5

MRl -2/

2015 UAS Focus Area Pathfinder
Initiativel 2 & AR FE

UAS Center of Excellence

[CKEAREFHE

2018 UAS Integration Pilot
Program|Z &AW RAH

2016 Drone Advisory Committee
TORHRET

Micro UAS Aviation Rulemaking
Committee

TORHERE

2017 UAS Identification and
Tracking Aviation Rulemaking

CommitteelZ & AR F R 5L

2012 EBEOELRAG

2015 EFEMORE (F158) .,

AR D S HHIE . ERE
#iE = 0D | B

2017 LAANCUEEEDFEAMMZE
#m (122 E ) DA

2018 ZEEDEAMEHNE
D¥EX

2019 E=F EZ-KHEIZHIT+5
1 AW =E)) 12

(C) Mr. YAMADA shinichi. Japan Transport and Tourism Research Institute. 2019
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Today
- Part 107 IR
* UAS Waivers to
Part 107
= Limited
Operations
Over People
« Limited Night
Operations
* Limited BVLOS
Operations
« Exemptions
« UAS COAs
= Experimental
Category

» Operational
Capabilities

. Research Needs

P &

JTTRI JITTI

FEEDEE
KRB L HECE
7E HAE M

JE b Bt Z2 12K D 1F SR

INEUHE 2 kAR E

l I Passenger

Larg‘ mnspon

Carrier Operations
Routine/
Scheduled

RA DESfn
FE=H LZEDEM

Non- Sherid Operations
perations
Small UAS Segregated
l | Expanded Package Operations
Operations Delivery
Operations Operations
Over People Beyond Visual
Line of Sight
=

Identification & Tracking Capability
DAA & BVLOS Performance Requirements

UAS Operational Requirements & Repeatable Approval Process

UAS Low Altitude Authorization & Notification Capability (LAANC)
UAS Traffic Management

Command and Control Performance Requirements

Infrastructure/Equipment Investment Analysis

Cost Benefit Analysis

(C) Mr. YAMADA shinichi, Japan Transport and Tourism Research Institute, 2019
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R Gl ERET D15

Lo &
&l - EA

2015 (DUAS Focus Area Pathfinder

Initiative|[Z R 5T FLFAFE
@UAS Center of Excellence

ICkHWREFE

2018 (QUAS Integration Pilot
Program|Z kAW R

(C) Mr. YAMADA shinichi. Japan Transport and Tourism Research Institute. 2019

2016 Drone Advisory Committee
TORHRET

Micro UAS Aviation Rulemaking
Committee

TORHRE

2017 UAS Identification and
Tracking Aviation Rulemaking

CommitteelZ&k 2 R FIIR &S

2012 EBREOEXRSH

2015 EFEMORE (F158) .,
MAMZEOBEGZHE. EiRig
it oD | E

2017 LAANCUEEEDEAMMZ
B (2R E ) DA

2018 ZEEZEDEAMZEHNIE
DK

2019 E=F EZ-KHEIZHIT5
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(DUAS Pathfinder Initiative P&

e UAS Pathfinder
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Initiative : AT+ RE- R exnt
SETHY. LT D2EE DT - S

 UAS Focus Area Pathfinder Program
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 UAS Detection Initiative
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(DUAS Focus Area Pathfinder Program 5 &

-_ITTRI odi TT!

e FAAIL., 20154 LI T D3 X L EEZRU. AR TE

&R

* CNN

AB %‘%ﬂﬁl-&ﬁ'é'l*#ﬁﬂl%’&i?ékﬁ’)f—&)d) F=ALZE

I2H1TH5BRRADEMICET SR

* PrecisionHawk

7u

EME=S) T %17 '7‘.&50) BRAHIRICE T IR RRE- B

R DEMICET S8R

« BNSF Railways

BEALTSDBRETIOD . e AEREDHEEIE
(Command and Control) [ZBET AW (BRI DEMZEET)

(C) Mr. YAMADA shinichi, Japan Transport and Tou

rism Research Institute, 2019 17



(PDDetection Initiative L.{é: -~

» FAAIL., 2016 LIB&E. LI T EFLIRELZFEO. F{M
EBIER.

 CACI International

ﬁﬁi BIZH 1D/ BTN A ZE R D FR 0 B USRI = = S B il

 Gryphon Sensors, Liteye Systems Inc., Sensofusion

EHOBEAMERBRAN S AT LOTONAT O

- FBI, DHS%

ERGMAMZHZRATH5=00 . TOMDBRMI AT LIS
B9 & &

((((( . YAMADA shinichi, Japan Transport and Tourism Research Institute, 2019 18
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@UAS Center of Excellence Y, X 4
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E<{ETAS 5.4

c A\MRUVEEDREIH -BROPRBELLIARMAFEL
» FAAIZ. 20154, S 9EMIL KEZFRILDELT=23DHFZ 1
Eﬁo)a 2] {*EEEO

« ASSURE
(Alliance for
System of
UAS through
Research
Excellence) &
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(C) Mr. YAMADA shinichi, Japan Transport an d Tourism Researc h Institute, 2019 19
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- PHRMRE

-_ITTR.I l_, 17T

e 20165EIZ#9800 5 FILIRIEE-T=DIZxFL . 20184E([Z[L£91800
ARIILEG-THY., FLEMLTLNVS,

* IA—HALTWSHHRARFAR T E

« 2B FEDHME (Air Traffic Integration)
o fitZet4 (Airworthiness)
- fEANZEH LD E(E (Control and Communication)

s RAIRU

%

¥ (D&A :Detect and Avoid)

« Ea—<> 7743 —(Human Factor)
c EEEIZBITHEMDZ L (Low Altitude Operation Safety)
o FI%E (Training)

(C) Mr. YAMADA shinichi, Japan Transport and Tourism Research Institute, 2019 20
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(C) Mr. YAMADA shinichi, Japan Transport and Tourism Research Institute, 2019 22
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QUAS Integration Pilot Program o &

-_ITTR.I l_' 17T

- BAME (X34
« 20175E108 . FSUTKEELVEREEICIE RN, £
D& .BELOHLHERENODIREZSZI(T. 2018458 . 104%
EEEIR
« T—RIE. LITFTDERY
o DBREN KU E] 8
s QFE=FLEZICHITARIT. REIDRIT
« QEAMEHDIBH - EE
s DEEDHHEANNZHEAD X
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Tal)T«4RE
c ©EAMTEHIZKDENE ZF

(C) Mr. YAMADA shinichi, Japan Transport and Tourism Research Institute, 2019 24
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RSN =T0T5 L4
 Choctaw Nation of Oklahoma
 SEFRARNE EEPAHRTE AU7T78EK
e IRA LM ER—ZDDRAL—4 —,  BELRRRAVTS

D;EH The City of
SAN
e City of San Diego DIEGO)
 SERARR EIRRE. /MEE. AV— o To/BIEEM
DHEERRVEHR
« IRAVK:5GTARRYNT—J 4G LTERIILS—HR VLT —
DFDRIEFIMDIER

. CENTER FOR INNOVATIVE TECHNOLOGY

* Innovation and Entrepreneurship Investment Authority
ERNE: BB TN ER |
« RAVM FRRIGEMAT - EMRIEICETHT—2INE

(C) Mr. YAMADA shinichi, Japan Transport and Tourism Research Institute, 2019 25



QUAS Integration Pilot Program //?

s BIRESN =T8T 5L (#RE)
* Kansas Department of Transportation
 SERARAE: R TORFIIRIT. RETHOREE
» IRAUM:DRA, BIEBIE, ATV T FDER. BT
DrYT—7 UTMDER

* Memphis—Shelby County Airport Authority =~ — "

« SEFANZA  FedExfinZE *ﬁzwiﬁ xR al) T4 *E T-Tfl%ﬁa
EENDEEBDERYR—

c IRAUh: B AMZEHEIC %%IJH%'C%%UTM:/JQ |~0>,i.?ﬁﬁ

* North Carolina Department of Transportation

< ERRE 4 Aﬂﬁ%":?%@ﬁﬂ%}(v‘-&a>0)E£El:£%>i1ﬂ
B0 LS
« KA ADS-B. D&A. UTM®DE M

(C) Mr. YAMADA shinichi, Japan Transport an d Tourism Researc h Institute, 2019 26
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s BIREN=-T0J 5L (#xF)

* North Dakota Department of Transportation
- FRAAR AHRBELEMIREOWM A TO. Mo ERER
BERTET HELE
RAVE L—F—0R[RET—2FDAIToDHEIZELD
BAMZER OB EENLR

e City of Reno

« SEFANTE FedExfiiZEHDIRE. X 1) TR, FIYED
EZENDEBDERYHR—F

c IRAVM: BEAMEHICEFATELSUTMI T LDER

(C) Mr. YAMADA shinichi, Japan Transport and Tourism Research Institute, 2019 27



QUAS Integration Pilot Program S &

« IRENF-TOT3 L (§HE)
* University of Alaska—Fairbanks "AF
 SERANA =EfEih ., BELTSIERETICE T/ (T34
« R4/ :DRA. RERDEH . IEY—E X, RIMRAA—D
VT EDER

» [ ee County Mosquito Control District
o FEAE X DEEEEZE I, BT SIEEELXET T
o INAUN:ADS-B, FFSMERA A= O RV ER T EME
L=t FN—XDDEAZFED,;ZH
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(C) Mr. YAMADA shinichi, Japan Transport and Tourism Research Institute, 2019 28
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2015 UAS Focus Area Pathfinder
Initiativel 2 & AW R F

UAS Center of Excellence

[CK5AREFHE

2018 UAS Integration Pilot
Program|Z &AW FAH

2012 EBREOEXRSH

2015 EFEMORE (F158) .,
A OBZERFHIE. EiRig
k& D HIE

2016 (DDrone Advisory Committee
TORHRET

@Micro UAS Aviation Rulemaking
Committee

TORHERE

2017 (UAS Identification and 2017 LAANCUEEEDfEAMZE

Tracking Aviation Rulemaking BarzEsEHE) oBts
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2018 ZEEDE AN E
DK
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(C) Mr. YAMADA shinichi, Japan Transport and Tourism Research Institute, 2019 3 1
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((((( . YAMADA shinichi, Japan Transport and Tourism Research Institute, 2019 3 3




@UAS Identification and Tracking Aviation //9 é;
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2015 UAS Focus Area Pathfinder
Initiativel 2 & AW R F

UAS Center of Excellence

[CKEAREFHE

2018 UAS Integration Pilot
Program|Z &AW FAH

2016 Drone Advisory Committee
ThH R Gl

Micro UAS Aviation Rulemaking
Committee

TORHRE

2017 UAS Identification and
Tracking Aviation Rulemaking

CommitteelZ&k 2 R FIIR &S

(C) Mr. YAMADA shinichi Japan Transport and Tourism Research Institute. 2019
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O FAA AEROSPACE FORECAST Fiscal Years 2019-2039
https://www.faa.gov/data_research/aviation/aerospace_forecasts/media/FY2019-39 FAA_Aerospace_Forecast.pdf
O UAS Sightings Report

https://www.faa.gov/uas/resources/public_records/uas_sightings_report/

O UAS Center of Excellence (Annual Report, Research ResultsZ# &)

http://www.assureuas.org/

O UAS Integration Pilot Program
https://www.faa.gov/uas/programs_partnerships/integration_pilot_program/

O UAS Integration Pilot Program D #£#R 7045, : Choctaw Nation of Oklahoma
https://www.cnoaa.com/

O UAS Integration Pilot ProgramD#RRF 045 L : City of San Diego
https://www.sandiego.gov/ohs/unmanned-aircraft—systems

O UAS Integration Pilot ProgramD$E#R A%/ 5L : Innovation and Entrepreneurship Investment Authority
https://maap.ictas.vt.edu/uasipp/ipphome.html

O UAS Integration Pilot Program D $RIRF 045 L : Kansas Department of Transportation
https://www.ippkansas.org/

O UAS Integration Pilot Program D3R 7045 L : Memphis—Shelby County Airport Authority

https://www.flymemphis.com/drones
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O UAS Integration Pilot Program D #E#RF 0% 5 L : North Carolina Department of Transportation
https://www.ncdot.gov/divisions/aviation/uas—integration—pilot/Pages/default.aspx

O UAS Integration Pilot ProgramD$EiRF 045 L : North Dakota Department of Transportation
http://www.dot.nd.gov/uas/

O UAS Integration Pilot Program D #£RT A%/ 5 L : The City of Reno
https://www.reno.gov/community/uas/uas—pilot—program

O UAS Integration Pilot ProgramD{£RF 0% S5 L : University of Alaska—Fairbanks
https://news.uaf.edu/uaf-gets—approval-for-new—unmanned-aircraft—flights/

O Drone Advisory Committee (eBookZ&{})
https://www.faa.gov/uas/programs_partnerships/drone_advisory_committee/

O Micro UAS Aviation Rulemaking Committee Report
https://www.faa.gov/regulations_policies/rulemaking/committees/documents/media/MUASARC-02242016.pdf
O UAS Identification and Tracking Aviation Rulemaking Committee Report

https://www.faa.gov/regulations_policies/rulemaking/committees/documents/media/UAS%20ID%20ARC%20F inal%20Report%20with%20App
endices.pdf

O HMAMZHMOEBRHE (51088

https://faadronezone.faa.gov/#/
O |MAMEHOBEHE (T—F27)

https://www.faa.gov/uas/getting started/register_drone/media/UAS_how_to_label Infographic.pdf
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O ZEimir#EE o>l B (B FEM)
https://www.faa.gov/uas/commercial_operators/become_a_drone_pilot/

O LAANC

https://www.faa.gov/uas/programs_partnerships/data_exchange/

O List of Airports covered by LAANC
https://www.faa.gov/uas/programs_partnerships/data_exchange/laanc_facilities/

O FAA UAS Data on a Map
https://faa.maps.arcgis.com/apps/webappviewer/index.html|?id=9¢c2e4406710048e19806ebf6a06754ad
O Preventing Emerging Threats Act of 2018
https://www.congress.gov/bill/115th—congress/senate—bill /2836

O UAS-Detection and Countermeasures Technology (Counter—UAS) at Airports, May 2019

https://www.faa.gov/airports/airport_safety/media/Updated—Information—-UAS—Detection—Countermeasures—Technology—Airports—
20190507 .pdf

https://www.faa.gov/airports/airport_safety/media/Attachment—1-Counter—-UAS—Airport—-Sponsor-Letter—July—2018.pdf
https://www.faa.gov/airports/airport_safety/media/Attachment—-2-FAQS-UAS—-Detection—Systems.pdf
https://www.faa.gov/airports/airport_safety/media/Attachment—-3-UAS—-Detection—Technical-Considerations.pdf

O E=FLZ-WMIZHIT5EH (NPRM)

https://www.federalregister.gov/documents/2019/02/13/2019-00758/safe—and—secure—operations—of-small-unmanned-aircraft—
systems
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