J. Internet Comput. Serv.

ISSN 1598-0170 (Print) / ISSN 2287-1136 (Online)
http://www._jics.or kr

Copyright (© 2020 KSlI

YT 7 22 A P 20w Y PRE QT

The Study on analysis methodology of optimal performance and quantity
for Mission-Based drones
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ABSTRACT

This paper addresses the analysis method about optimal performance and required quantity for Mission-Based drones. In the case
of drones, although scienfific verification of operational performance and quantity of demanded, such as tofal flight time, total
operation time, and appropriate required quantity, is required depending on the operation concept, there is no methodology for
analyzing them systematically. That is the reason this research was carried out. Through the suggestion and study about Mission-Based
six step analysis method and, this sfudy can present the optimal ROC (Required Operational Capability) and the required quantity
based on the operational concept of drones, and technical and economic effects were suggested.
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(Figure 2) Scenario 2 Implementation of Operation

=3
#zé

bol g4
hl

I3

74
SEER

&

=

| Ad=7kA A A2 Al

- APl el Hh72] 8.6mellx] 7=l U] 7ks

- UAV7} PathPointE AW EE Path

0

[

o]ﬁ_

=

00mZ 714

O Scenario 2. Z} 5207 &3H A

- Ygtaleks e
- VAV 314, o]

232



QI 7|8t =2o| HTNS U 422 B4 YHE o7
T ubat 0
_—
m{ <ol TR0
1 Mg as
5 2. H¥ 3
3. HjE|2| 8YF(®)
4. 2V GCS 0|5
100m g %"23‘ B <UAV 24 T2H|Ef>
<=M
un ®
Hsharst <AuAL B> <UAVERE> AN otammeeeneuietets 4
i TRHO|E{O A 2 2 AR
435m <AAFTC U (Return_Base)>
87m T2! 5. Scenario 1. AL HEH U Fd|/22] EHE
100 . . . .
235° (Figure b5) Scenario 1 Scenario Production and
Equipment / Logic Modeling
naws VAV

<o M 2t 2 25>
(32! 3) Scenario 3 227 7AEH 1
(Figure 3) Scenario 3 Implementation of Operation
Concept 1

O Scenario 3. ZFAIHEE
o] 22EE ATRNG
- UAV7} WayPointE A UE=5 P

AQANZE A=
- AR AR A A2QA 7 43S 9 e

87m 7+A 0 2 BAl H A7 2 AA gAY 715

3 w9

o]

Tm ZHAZEA] B

7k

Aol

__TL

Mo
op

Al

~

o
=3
i
ox

shof

w4

(22! 4) Scenario 3 22704 TS} 2
(Figure 4) Scenario 3 Implementation of Operation
Concept 2

M

3|

0,

Gl wet B4 A= AL A%

Zd st

- =29 &4 sebrE 24
- 94 steg JREALE, S5,
wiEle] Low 73 4

=

- B2 Ayl 2gy goll 44

e 2] &),
49

TE0JE{Of A 3 & ALS

<UAV 2>

<AATE UH (Battery Enough?)>
12| 6. Scenario 3. AL HME & AH|/2E 2HE
(Figure 6) Scenario 3 Scenario Production and
Equipment / Logic Modeling

2.2.4 ML 4cHA|
AdE| e AlEdeld 8 F AlEdold AAwtst

O Scenario 1.

XS5 (21213)

233



~ 1800m

Bujding
500 ding

Fath
500 e 500
L _Tum_Left

<UAV &hx| HE>

<Al 204 Zit>

(2! 7) Scenario 1 AlE2o|M Zn}
(Figure 7) Scenario 1 Simulation result

\

/"
?’
~ //
/// v \

599 §

on Time
30 Hz - R

<AlZgo]8 2t

(2] 8) Scenario 2 AlE20|M Zx}
(Figure 8) Scenario 2 Simulation result

- GCS&F AEAle] A7 1500me] A BA 2247+
< 23529.9% = 392.165%

- BA] A7 SHE HE 2o g9A A1 S RS

- GCS¢t AEALe]l A2 1900me] A B4 AQA7

18181.1% = 303.02%

o
°
S 2207 oF 90F BE b

O Scenario 3.

<A gzflo]d Zap>

(Figure 9) Scenario 3 AlE3o|Md A1}
(Figure 9) Scenario 3 Simulation result

S F40g el e Spot E BA

2 S 2 Spot A, HIRE YR AH

7] ko] dAw ZkH) 2o W GCSE
A EHDefault 40%)

- UAV &4 AZ A4 wje} A7 Afole e

- ¥4

dlo

[e}
A

P

|o

oo b

A

Z2 19 4% 3 Spot BA FAAIZHE oF 178
vl g w3t dg glou, =8 239 A 7y
Spots BA P Oon &2 AI7HE 3483 36O F o
w3ho] 13] g gtk

= —
4

A=t A 2B
Zhow 44 ALY S 209 BT

o
(=h=)
- UAV7} WaypointE& AVES Paths /338t B4

234

2020. 2



N
UAV B Y

(O3 10) 37|9] E20| ZAEHY EXof| 22=l= AR EE
(Figure 10) Review the time it takes for 3 drones
to detect watch radius

- UAVS] 34, o]3& AQAIZE wiElE] ZAE $13)
GCSE th7t= Az 71

- A gl A GCSE 4 W WM f54o= =
Aste] wjx|

7} UAV EAH9 9 a8 d90] FS55 g4
Az A

oo 13} 22 el UAV 17] AXE 79} 22 w2
o7 Aat

ojebite] |IF7INke] RN Adghe dgsle] =
29 2SN AT, FEARL A 207, 38

2.2.7 N2 FAgt Eet

SE RORHE A% AL ARS FAAE A
Hol ghdel Washt ARAT AANNE 250
ol BatalA ghot Akl AL ol sA e o
FA 2823 A%H EENES Ba) £3704 TAS
2 A5 $§ Avele TAS Besi,

8l A3 s 4, Gl
Ao At AAA &3 o 2FETh Tabel 12 =19 43
T2 dAwhY IS veRATE [BI9I[10][11][12]

& TEL 10 71 50005 ~ 29 ojt), gF
ZE AA A8 4 0000 set ©] ddd £ A+ 2
e Bgatel Mo LTS P 29 AHOR | st

(1) =2 2"HEE oA &
(Tabel 1) Overseas Small Drone R&D Trend

=g | PD100 | Indago- | Snipe | MK:2 | MAVIC
T m m Nano | GEN3 | PRO

Wy x T et L G

AZ | FLR | Lockheed | AEROVI

. PSITacti ==

A}/ | UAS/% | Martin/t] | RONME iy
%}2/4 e M | W | wlrel | ES
o
W] 2k | 0 | B | B | 7o
% | 28 min | 50 min | 20 min |30 min | 30min
o Q
E_@__ 100 m 152 m | 3048m | 3,600m -
AT 21.6 61.2 354 56 65
_"_1’ km/h km/h km/h | km/h km/h
ZA] mg | 261k | wog | 5615 | g
EY 20 x 8 | 81.3x81.3 _ 25x42.5 | 19.8x8.3x

x 5 am | x 17.8cm x9 an | 83 am
ol EO, Dual EO EO EO
ZH | FLIR | FO/IR |and IR | and IR
GCS | 14 kg | 18 kg - 154 kg| 158 g

3.2 £

B el BE0) 20718 0 A7 £
Aol wek AFAZL, F LG, AR 223 5 A4
8T 2030 H81 AZo) tg ZEA L 7}
PeSa AR A HA L AP £0F B

H
R i o A
2% ROCS 2235 AAT 5= JoH, 11 A3} 7]&4,
MR a7t doe AES 48 F Uitk

[1] Federal Aviation Administration. Summary of Small
Unmanned Aircraft Rule. 2016. Available online:
https:/fwww.faa.gov/uas/media/Part_107_Summary.pdf

[2] YS. HA, “Unmanned Aerical Vehicle(UAV) Precedent
Study Report”, 0000-17-5516-R(C), 0000.

[3] YS. HA, “The Preliminary Study on MAV(Micro

235



o2 7|3 =Eo| AR

Aerial Vehicle)”, DTaQ-16-5048-R(C) , 2016.

[4] Suraj G. Gupta, Mangesh M. Ghonge & Dr. P. M.
Jawandhiya(2013), Review of Unmanned Aircraft
System (UAS), International Journal of Advanced
Research in Computer Engineering & Technology
(JARCET),1646~1658, 2013

[5] Department of Defense (DoD), U.S. Army Unmanned
Aircraft Systems Roadmap 2010-2035. Office of the
Secretary of Defense. US Fort Rucker, Alabama., 2010.

[6] Classification of the Unmanned Aerial
Available  online:
ge0g892/node/S.

[7] Chao, HY.; Cao, Y.C; Chen, Y.Q. Autopilots for

Systems.
https://www.e-education.psu.edu/

small unmanned aerial vehicles: A survey. Int. J.
Control Autom. Syst. 36 - 44, 2010.

[8] Black Hornet PRS, https://www.flir.com/products
[black-hornet-prs/

[9] Indago3 UAYV,
https://www.lockheedmartin.com/en-us/
productsfindago-vtol-uav.html

[10] Snipe Nano UAS, https://avinc.com/images/uploads
/product_docs/Snipe_Datasheet_2017_web_rv1.3.pdf

[11] InstantEye Mk-2, https://instanteyerobotics.com
/products/gend/

[12] MAVIC PRO, https://www.dji.com/kt/mavic

OXN R 2000

st o9 AM(Young-Seok HA)
19994 24 :
20024 24 :
201243 2¢

E-Mail : acel002@empal.com

Aerhstn 27)28aHEkAp

I LTI PR S KL SR
 Sopst AR HFEEA
2007 119~ @A) : FW1EEAY AHARE HYATY
ARl FRIgT7], wAlo] A2E, $2, =8

FAIASR)

il

236

2020. 2



