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A Study on Standardization on the Flight Controller Mode
in Remotely Piloted Aircraft Drone :
Focused on Drone Controller Mode Preference
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Remotely Piloted Aircraft (RPA) controls as a type of unmanned aerial vehicle (drone) is growing rapidly and its flight controller
stick disposition is required standardization. We should standardize RPA drone flight control disposition because the flight pilot
of RPA is hard to be trained so the flight controller stick differences impairs safety and wastes time and effort of flight controller
industry. So this study researches the on-going standardization of RPA drone flight control disposition in Korea and foreign
countries. Also this paper analyzes and researches of expert about RPA drone flight controller function and application of flight
control mode. I accomplished expert research about standardization plan of unmanned flight control mode and confirm the necessity.
Nowadays model and 2 are mostly used in Korea so I carried out preference investigation for two modes. There were 4 preferences
choices of RPA drone control mode necessity (importance) and recommendation of standardization modes. They answered that
necessity of standardization is important considering pilot training, flight safety and positive development of drone industry. The
result of standardization mode preference is that they prefer mode 2 (drone maker 86%, training facilities and research facilities
58%, government bureau 60%). Overall preference result shows that mode 1 24%, mode 1&2 16%, mode 2 60%. So they preferred
mode 2 by 60%. The differences between two modes are the direction of throttle and pitch. Direction of throttle and pitch operate
opposite way. They prefer mode 2 because mode 2 has similarities of manned flight control mode. Significance of this study
is that it showed the necessity of standardization and flight control preference in a quantitative way. It will help drone standardization
in related industries and development direction near future.
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{(Table 2> Classification of the Range of Manned and
Unmanned Vehicles

Classify

Manned
aircraft

Unmanned aerial
vehicle

Maximum take-off weight
Excess 600 kg

Aircraft

Large unmanned
aerial vehicle

Maximum take-off weight
Less 600 kg

Lightweight
Aircraft

Medium unmanned
aerial vehicle

Self weight

Less 150 kg

Ultralight weight
a flying device

Unmanned power
a flying device
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<Table 3> KS Notification for Unmanned Flying Device

Classify

Major standardization technology

KSW 9001 UAS-
Design of Unmanned
Power Flight Equipment

structure, propulsion system, flight control
system, mission-topping equipment, command-
control system, ground-controlled system,
launch and recovery system

KSW 9131 UAS-
Design and test of propeller

Design and fabrication requirements (material,
durability, pitch control), durability testing and

inspection

KSW 9132 UAS-
Design and production of’
Lithium Battery Systems

Design requirements, manufacture of battery
systems (cell inspection, assembly process,
product markings), maintenance (life cycle test,
charging, routine inspection, storage, damage

assessment)
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{Table 4> Design and Demonstration of Low Altitude
Unmanned Flight System

Categorization ltem
Airspace design and traffic flow management technology for 25
the operation of multiple unmanned airplanes
Unmanned aerial vehicle management System 39
Design/build of network-based low-altitude unmanned traftic 43
management system platform
Operational standard for the performance of the 40
communication infrastructure
Building and managing an experimental and empirical site 45
infrastructure
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<Figure 1> Flight Controller Mode(Left 1, Right 2)
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<Table 5> Survey ltem and Person Characteristics

Classify Number of questions | Scale
Necessity of standardization .
(criticality) 3 10 Points
Standardization mode .
1 Nominal
(preference)
Statistical characteristics Field of service Nominal
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<Figure 4> Mode Preference Survey Results(Total)

s JdetuM sHE AGA e gt
NS 7hsd we] sjof drf ek ofzio] tuE o
T A5 AEVME 2R 92 71FE dEv)e )
T EHAYER BE HR AAFH] 27 FE
itke A= St

53], B Aok ofildl AastiAd dA 483t
LSl A Wol Adwaks ol i) wieel Aol
e Aek 240 F7h2 a7y APl e A
TEE BE vk 2234 2K459), BE 2uke] 2473
ZH687), = 1 B = 20 2AFAAMEIY) FdHe
wote] das Bl AT £ RE 1] =
AR PAE dAR ZE 15 Assht 22 2% Aok
Qlelo] EAstGIy. L 29] FPAR= BE 25 Ao
2 dssta BE 19 deE glolth 59, RE 1 828
R A9 el 2E 1 A5t 109, BE 2 st

o, I

T ! 1
nHor »e 22 o HI(<Figure 5> FF) 33tk

40

m Mode 1
30

N Equivalence

20 H Mode 2

10 +

Mode 1 Experience Mode 1,2 Experience Mode 2 Experience

<Figure 5> Mode Preference Survey Results(Mode Experience)

= 27F BE 19 HlE)] AEEE o] fES AmEd,
&0l Aileron(2}/9-)¥} Elevator(H/5)7F 70| 9o
A zAol golstH, 53] =8 5AQ Ao R
ZEE §olaty] witd Aashe gHol wodth o
of Hlg] == 12 #= <ol Elevator(¥/$)7F Il %
+ol Aileron(Z/)0] oA =3+ Aol ofH &
2 RE 29 xAo] oyl gRlo] wokth

=
=
o

1=t AntE

AH pLS =
38 2% 7150 AR, LGS A}

4o
¢
of\
o
frtl
i)
2o
_O|L
N
k1
ol

, up * down : Ay . 7(.]—6})_1;_ kg
’ < wAH T Q) Ax &S ALE
ZRcs w29 S8 75H L ok

2 AT s =89

FRE FF3E ZFEAF UA, B3
obAA, AtddA FgES EUE AEQlY EF o)
g giste] x5 Fxlo] wt=A] Hagh Aoz 2
AFE ST

A, HdxFTRE 53 A Aok es [AA A
ol 1549 T 927(60%)°] RE 25 Made Ao
2 2NN, 2FRE] EAY A e dAse
T RE 1Y RED RES AFYE FHAY AYS g
o= g QY FolAE 2uf oo QlYe] = 258 A
F3l= Aoz zAE Y.

AT ago= AAE 2FA 7o) 74zt gt =
TA Fdol ofya, AT A T8dS T
217 Bste] AdEAS Adleta e Ao® A A5t
AE HE 1y v HFFE Folo] =8 Aol kA
SHAl 8=, goldt 2F:A YA =8 23] A
ETS Bole] =8 ke BAe] sk =okE Flo=g
7] o)Ak

oAt Aoty 9AREI TV =B EFIE
AgYA717] feiM e T/ sis9s Sofo] =8 %
Z7] RE BF3E 93 T4 AL S5, dar
AAEFA A e FFFFEE T YHE
o Hkdstr] 9k FAFHTEE2AAAEHE )0l
gasith w3 =2 85 E BHEE ] 9§ o
EnERol gFotdr|Eddre =8 84 3
STH7FE Bste A= Hasit)

HINAE B2 Z2ZERETL Y



A Study on Standardization on the Flight Controller Mode in Remotely Piloted Aircraft Drone 75

Q4 A7) FAe Agol BeF & YT wepd BE 2
29 BFEH A2 D AAHoE FR15H Aol

of ZAFAT sk AF =& 2EATOA T o
Aspl QAL YUY HEHY] WeH 2 £FL
AzEel e o Ae BAHeE 4 o
24 BB W wd RoklA EES wi Y WY

=

Aol vt € Al

ol
=
Y
[
e
N |

FA Aol 23710 AS aHste]l d xEs 4
T7F 288 Fo= Hilr,

Acknowledgement

This paper has been studied by the academic research and
development fund (special research task) supported by the
institute of industrial science at Cheong-Ju university in the
2019 academic year. Thank you for your support.

References

[1] Choi, S.H., A study on the assessment of situation aware-
ness of helicopter pilots, [Thesis Doctorate], [Gyeonggi-do,
Korea] : Korea Aerospace University, 2011, pp. 85-96.

[2] Defence acquisition program administration regulation
No2017-3, Notification of the military aircraft standard
airworthiness certificate criteria, part 3, 2017.

[3] Defence acquisition program administration, Republic
of Korea(ROK) law Nol4116, law of the military air-
craft standard airworthiness certificate, 2017.

[4] Electric and telecommunication research institute, de-
sign and demonstration of the UTM(UAS Traffic Mana-
gement) for safe operation of unmanned aerial vehicles,
2016, p. 6, pp. 64-75.

[5] ICAO, Doc 10019 Manual on remotely piloted aircraft
systems, 2017.

[6] KAIST(Korea Advanced Institute of Science and Tech-
nology), “Flight safety regulation development and in-
tegrated operation demonstration for civil RPAS”, 2017.

[7] Korea drone industry promotion association, A study
on drone standardization method, 2016, pp. 71-142.

[8] Korea industrial standards commission, “KS(Korea Stan-
dard) W 9000” Unmanned aircraft system, Classification
and terminology, 2016, Vol. 1, p. 13.

[9] Lim et al., A study on the legal regulation of the drone
industry : Focused on the law of the unmanned flying
device, Korea Research Association for Private Investi-
gation Drones, 2018, pp. 53-82.

[10] Ministry of Land Infrastructure and Transport, regu-
lation No. 2017-356, Criteria of the aircraft production
certificate and product type approval, 2017.

[11] Ministry of Land Infrastructure and Transport, regu-
lation No. 2017-360, Airplane technical criteria, part 1,
2017.

[12] Ministry of Land Infrastructure and Transport, regu-
lation No. 2017-361, Criteria of the aircraft technical
standard product type approval, 2017.

[13] Ministry of Land Infrastructure and Transport, Republic
of Korea(ROK) law No. 14114, Civil acronautical safety
law, 2017.

[14] Park, W.T., A study on the aptitude test of remotely
piloted aircraft pilots(focused on selection of aptitude
test items), Journal of the Korean Society for Aeronautical
Science and Flight Operation, 2015, Vol. 23, No. 1,
pp. 30-40.

[15] Yoo et al., A strategy on standardization of RPAS air-
worthiness certification, The Journal of Korea Naviga-
tion Institute, 2018, Vol. 22, No. 1, pp. 1-12.

ORCID

Won Tae Park | http://orcid.org/0000-0002-9483-7477



