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[Abstract]

There are policies that foster the drone industry, which either put a legal precedent on drones through the “Drone Act” or grant a delay
or exemption in applying the safety measures of “the Aviation Safety Act”. Yet, the definition of a drone is unclear, requiring further
discussion on commercial usage. Therefore, we have studied cases domestically and abroad, and also analyzed issues with the current
aviation legislation. It was found that a drone is defined as “an unmanned aircraft where a pilot is not on board, and its net weight is 150
kg or less”. However, there are several issues, such as that a drone taxi requires a pilot on board, and its weight is 150 kg or more. Thus,
we propose to define a drone as “an unmanned aerial vehicle (provided, that its own net weight should be 300 kg or under, or not be
limited to weight) under Atrticle 2 (3) of the “Aviation Security Act” as prescribed by Ordinance of the Ministry of Land, Infrastructure,
and Transport, which operates either by remote, automatically, or autonomously; or an unmanned aircraft under Article 2 (6) of the
" Aviation Security Act".
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Table 1. Definition of drone.

Type Definition

- A flight vehicle, carrying out a mission by autonomous
Unmanned flight, in the form of automation or semi-automation,
Aerial by remote control over the ground on a preprogrammed

Vehicle path, or by self-direction based on Al (artificial intelligence),
without a pilot on board.

Drone - The terms used most frequently by the public and the media.
- Remotely Piloted Vehicle

RPV - Unmanned aerial vehicle flown by wireless remote

-control over the ground.

- Unmanned Aerial Vehicle
UAV - Automatic flight according to a preprogramed route and so on.

- Unmanned Aircraft System

- The term places emphasis on airplane securing safety,
not as a vehicle, but as an aircraft, an unmanned air
vehicle which enters not only regularly determined
airspace but civil airspace as well.

UAS

G A B, BUE BB AL ER ohg EE 5
o7 BEaL, FHE 2

2-2 =EE(FUEST)) 2 HEHYe

D) FAEZHFATA)

7] Aol 9 EHE 19949 12€ 7 A A7
T3 oF (convention on international civil aviation, Z=F ¢F3 : A]
Ftngeh H¥EHM 7 ] FF F SE2V]|E (aircraft
nationality and registration marks)ol|A] 743}l Q) o1}, 74
Q1 Ao Qlo] &g 7)) FR7ke l'?ﬁETO]'J_’— fPoln], =g
gk WA gojo] Aeje glom, A8 (article 8
pilotless aircraft, F-ZFA} gF-a7])oll A “alrcraﬁ flown without a
pilot”(ZZEA7} €584 9 813-7]) T “aircraft without a
pilot’(ZFA} = 7))o MAlskaL ATk [2]

ICAO Cir 328/AN/190°1| 41 “autonomous aircraft”(H] 3§ Al

ZFAF] 7H30] §le F-218-E7], An unmanned aircraft that
does not allow pilot intervention in the management of the flight)

Bol 2 ARESH, FRISE7]E Z2EAP BeehA] 2
”WOHH AAZF = T Y 222l vt v)E
o] 7}~6¥ 375 ouldlit)[3]

E&(Drone) < A EES 47
=, dRilelAlE #1387 AAE ovlehs A o= ARS
a1 Qo BT E AL §le S E wekr, =
£ 9Jof| Iz F-21n] 4% (UAVs; unmanned aerial vehicles), 5
Q1&E-7]A| 2=8 (UAS; unmanned aircraft system), 4743Egk
7]~ 228 (RPAS; remotely piloted aircraft system),
autonomous aircraft -5 T}k o] F o2 AME-H a1 9l ot 2
AP E5ehA et A2 sdsith

[e) NN
=1
]:



2) Y|/ /Mt 7 A

u] =L (US Department of Defence) ©l41= unmanned
aerial vehicles(F-C1R| P2 & “ZFAP} @564 &= 59
FF7N R, B8] FoR FAE Hea AAH o G
At A7 2F8 ol o, mRFol A AT 4 L, A

s v A SRS A2 4 2leh ek el 2lehid
!

3T

—_

M HANES AE T3

w] AWFEEd (US federation of aviation authority)oll A]
“unmanned aircraft(F-$13-371)"E ZFAF HSEA] &L
TH S B2 082 ARgH = A, B 234V fle e
ol ni7), dElFE, vl 2 ol gy av)E gk
I sk ATk[5] U= traditional aircraft registration
under 14 CFR Part 47914 “unmanned aircraft(F-<13-3-71)" %t
37] WA o2 Abeke] 21341 A9) glo] &= 3
715 u]gittar 748k QITh.[6] FE3F CER title 14 Chapter I
Subchapter A4 “model aircraft( =8 g-a7]) " FFolA] A
21 Hlglo] 7hsalal 3718 83k Abte] AlZHA |
91 ellA] v)a 3} o 7HA] 0 2 v dish= A o] ghohal W
Al8kaL ek [7]

Q1 @87 Al2=gl (UAS)ol2h= gol= vl kel 1)
o AW SFF(FAA; Federal Aviation Administration)ol 4]
200520301 -1 571 Al =8 2ol wh} 2005130l A
aHolth. =4l W7 FE7]F (ICA0) 9t G W17H 3-8 (CAA;
British Civil Aviation Authority)S- 2020 F-3 1%-e] ¥ -4
35 B 15 e)single-europeansky (SES) air-traffic-management
(ATM) research, SESAR joint undertaking) 2 =] &= o] -]
(71 Fe7] A28, UAS) & skt

=2 “unmanned aerial vehicle”E <17+
AL YAZRT e YN A 2% RERE 1T
ZAAE A T2 FE7 ekl A ST (8]

N ttoll A= unmanned air vehicle(F-S19] 32 E
Fg7] o|9Je] T8 F5 IV =, Sl FEsHA| &

gl A 285+ ZS v gltiar 7-gskar QUTh9]

o\

=

ZEALE B9

o]
A

/\01-

R

. ESHAI2] Y| ¥ IHHA

3-1 EE2EHA|o] HA Ho|

1) =281 /g

ZEHol AAHY] A7A Y] EREAlE TgEetkx
H| 3 A=] Zol| A AR FTko] 150 kg ©]5FQ) F-2In]&)7)
TAFEFE ] Adeldlo), =R AR & =W Azl
ol wpe} ApAlT o] 150 kg o1l FAEF 7w £
HQaL, volrl 22 Az o1 gl 94 2HE- 2}
& 59 o2 gashs N YA 7IA = 2 AT

493

o
lo
i

B 2. =289 7Y

Table 2. Concept of drone taxi.

Concept before Concept after legislating

legislating  drone-law drone-law
otless ane or unmann
@ Pilotless airpl. ed
multicopter(*ultralight flying device)
D Pilotl ol weighing less than 150kg without
ilotless airplane or

a pilot on board, or @ Pilotless
aircraft weighing more than
150kg, or @ A flight vehicle
navigating by remote control -
automation - autonomy without a
pilot on board.

unmanned multicopter (3%
ultralight  flying  device)
weighing less than 150kg
without a human on board
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Table 3. Definition of Aviation Safety Act.
Aviation Law Definition
* Section 2 (Definition)
1. A drone is a flight vehicle navigating
without a pilot on board corresponding to any
of the following items, satisfying the standards
The Taw . determined by the order of Ministry of Land,

Infrastructure, and Transport.

A. Unmanned aerial device complying with
article 3, section 2 of the “Aviation Safety Law”
/B. TUnmanned aerial vehicle complying with
article 6, section 2 of the “Aviation  Safety
Law”. In addition, flight vehicle navigating by
remote control automation autonomy
according to the order of Ministry of Land,
Infrastructure, and Transport.

the promotion of
drone applications
and foundation
construction (short
: drone law)

* Section 2 (Definition)

3. “Ultralight Flying Device”, a flying device
other than an airplane or a  light aviation
aircraft, referring to a powered flying device, a
hang glider, a paraglider, instruments and
unmanned aerial vehicles, and so on,
corresponding to the standards such as dead load
and the number of seats determined by the order
of “Ministry of Land, Infrastructure and
Transport™.

6. - Skip - Airplane flying by remote control
and so on, without a human on board
(hereafter “unmanned aerial vehicle”) — Skip -

Aviation
Law

Safety

* Section 5 (The standards of ultralight flying
devices)

5. Unmanned  aerial device: Aerial device
without a human on board complying with the

Aviation Safety Law | following items:

Enforcement A. Unmanned powered aerial devices:

Regulation Unmanned  aerial  vehicles,  unmanned
helicopters, or, unmanned multicopters
weighing less than 150kg, excluding the
weight of the fuel.
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Fig. 1. eVTOL classification system.
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Table 4. Drone definition amendment.

Existing definition Policy Proposal

<Section 2 of Drone Law
(Definition)>

1. A “Drone” is a flight vehicle
navigating without a pilot on
board corresponding to any of the | <Section 2 of Drone Law
following items, satisfying the | (Definition)>

standards determined by the | 1. A Drone is a flight vehicle
order of Ministry of Land, | corresponding to any of the
Infrastructure and Transport. following items determined by
A. "TAn  unmanned  aerial | the order of Ministry of Land,
device, complying to article 3, | Infrastructure and Transport.
section 2 of the “Aviation | A. "An unmanned aerial device
Safety Law” / complying with article 3, section 2
B. "An unmanned aerial | of the “Aviation Safety Law”
vehicle complying with article | (Dead load less than 300 kg, or,
6, section 2 of the “Aviation | no limit of dead load)/

Safety Law”. In addition, a | B. An unmanned aerial vehicle
flight vehicle navigating by | complying with article 6, section
remote control - automation - | 2 of the “Aviation Safety Law”.
autonomy according to the order
of Ministry of Land, Infrastructure

and Transport
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Table 5. Aircraft certification(manufacturer).

Type Airworthiness certification

E-Volo
Volocopter 2X | German Ultralight Aero Society in 2016.

* Certificate of ultralight aircraft acquired by

* Certificate  of ultralight aircraft acquired by

AeroMobil 3.0
croviont Slovakian Ultralight Aero Federationin 2014.

Terrafugia * Certificate  acquisition of sports ultralight
Transition | aircraft in 2016
* Conclusion of the agreement with Nevada State
Ehang - in order to develop Ehang 184, as a drone, for the
purpose of carrying passengers at the examination
Ehang 184

site of Nevada State, USA approved by the FAA
in 2016.
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Table 6. Operating standards for unmanned aerial vehicles.

Country Operating standards

* Weight limit less than 55 1b. (approximately 25 kg)
for a commercial drone.

e Limit of the maximum flying speed of the drone to
Unites | less than 100 miles/hr (160 km/hr), and limit of the
States of | flight altitude to 400 ft.

* Drone pilots, over the age of 16, should pass the
FAA examination of flight knowledge (written
examination) or require the certificate, ‘Part 61 Pilot’.

America

* In the case of a drone weighing more than 20-25
kg, most European countries oblige drone pilots to
possess a related certificate and to obtain permission
from the competent authorities of the corresponding
country.

* Most European countries permit the flight of visual
line of sight, in the case of drones weighing less than
150kg.

Europe

* Pilot qualification is necessary for drones
weighing more than 7kg, and a pilot’s license and a
document of permission for the drone are needed
when navigating in the airspace of manned vehicles, in
the case of drones weighing more than 116kg.

* The maximum flying speed is limited to less than
100 km/hr.

China
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Table 7. Granted a delay or exemption of application

under Article 10 of the "Drone Act".
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Table 8. Domestic standards for flight approval & certificate.
Aviation Safety Act

Standards

Corresponding to any of the following
items which are not used for aircraft loan
service, sports business, air leisure, or an
ultralight-flying-device business, according

Section 24 in the
Enforcement
Ordinance(Ranges of

. . to the “Air Service Law”. 5. Having less
ult@lght . flying than 2 kg of maximum takeoff weight among
devices which do . .
not require unmanned powered aerial vehicles.
declaration) Notifiable object if exceeding 2 kg in

the case of a drone taxi (multicopter and so
on) (% Effective after January 1, 2021)

D In the early sections of article 1 in
section 125 of the law, “Ultralight flying
devices including powered  flight devices

determined by the order of the Ministry of
Land, Infrastructure and Transport’
to the corresponding to of any of the

’, refers

Section 306 of the

aerial
Enforcement

following items. 4. An unmanned
device corresponding to any of the following

Reg‘ulatlon (Pilot items is, however, excluded.

certificate and so . .
Fultralioht flvi A. Having less than 250g of maximum

0n,9 ight flying takeoff weight, including fuel weight,

devices)

among unmanned aerial planes, unmanned
helicopters, unmanned multicopters
according to “A” of article 5, section 5.

= A pilot
drone taxi (multicopter and so on) with a

or

certificate is necessary for a

weight exceeding 250g.
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