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A Study on Application of the UAV in Korea for Integrated Operation
with Spatial Information
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Abstract

With broadcasting - telecommunication, rapid change detection, and construction of spatial information, a long
reconnaissance, resources detection in dangerous area and natural disasters, which are difficult for manned aerial
vehicles to perform, international recognition in UAV merely being used for limited military purposes has been
changed and its demand for both civil and military purpose have been increased. However, considering the current
situation that availability of UAV varies and its working areas also broaden, the stability of UAV and the problems
of privacy protection are more important in integrated operation of UAV. In particular, the application of UAV
system is urgent for the area where rapid decision making due to expedite data construction such as disaster,
calamity, and the acquisition of spatial information for small area are required. However, since technical stability for
UAYV system and institutional regulation in regard of spatial information are not examined, and UAV system has not
been integrated with aerial photograph, the limitation of UAV system has been presented. Thus, this study is aimed
at analyzing domestic and foreign research trend and institutional research trend in terms of integrated UAV
operation, and proposing its implications and the availability of integrated UAV operation for future national spatial
information data construction.
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Figure 1. UAV(RQ-101) in Korea
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Table 1. Classification according to weight

Weight Range UAV
Each country -Engine displacement: 50CC or less
Model air craft 12,20,25,30,35kg -Apphcatlo.ns o.f Recrea.tlon, Sports, Leisure
or less -Only fly in Line of Sight
Various criteria -Prohibited aboard an organism

-Only fly into 400ft from the surface
-Fly in sight of the pilot (500m)

Small UAV 150kg or less -The maximum speed is limited to 70kts
-Kinetic energy should not exceed 95(KiloJoules)
Large UAV 150kg or more -Generally, type approval is required

Table 2. Classification according to flight type

Flight mode Contents

- As a form of fixed-wing UAYV, it is relatively long-endurance due to small fuel consumption

Fixed Wi i
1Xe ng - Runway or open space is needed

- The need of only small space due to vertical takeoff and landing

Rotary Wi . S
oty Wing - As less fuel-efficient, long-endurance is limited

- Variable take-off and landing UAV

Tilt-Rotor - Difficulty of stability / reliability

- Flight duration and the system is stable, easy.
Co-axual - Need more drag.
- Time is needed for high-speed flight entry.

- Three or more multiple rotors mounted.

Multi-rotor t
WHITOIOE P yVylnerable to wind.

>
m {
3
=
=
%
N
i)
fo
Q‘L
i
rN’
19
—d
¢
O (
ol
N
o,
o

25| 7Fssht Anago] vo}l 7] A ket
ufEha] Q7o w2 w|gEgele] Aele] Fasict.
&

Table 2+= HIFGEel] whe FHEe
o] ook H|siute, AFAIRE el wAH| Figure 2. Ortho-image production in Osan

uheh 2R7F AAEAL 8L

Sk Y] 9 Fax| Aol A4l BUEHYS A4
2.2 9] 2853 st Fol8 AEslal vk
2009130 =43k 3142 MD4- 200/ 1000 F-<13} 9] SeAlg 2 20084 29)|dl] Rickard Karlsson
715 27 =dele] 2, BEAVR Y] A9, B 52 FRIEEV(FHAGE o]8ste] A=ALS 53
A% 5o sl B3-S AABIeH, o= S St AR FR18-E7]i= Yamaha RMAX Rdlo]
Arsue] ro] AFEAFe| Agsi] AAAdS A IMUAIM e GPS FAI71E Fakste] Zdsiith
—O

welom 2012\d0] =3k 114ge] H|SYA| Gate
Wing X100S ©]-&3}e] Fig. 29} o] AAdA-S A
Zsle] A H15S dud ol

53 Htoll = Sz AolA 3] 8997] AlE)
< AA| ARtsle] AsdAge] -7 dar o] ek

L] A 91x|9] AEw2 Hrelr] 91814 GPSE o] &

ZbdE 9oF SLAM FAAE ol83te] Hrslgle
, 2008 5] LIN Zongjian F-218-87|5 o] &
tol SR 75 9 A=AZS AL B3A
Felueyz|eh Feln| S o]kl on Tk

Horoe g H

o

s



A <)
sle] 4912 A AN
AP} A, e ohet Faa) gre A
Bl A7 SN AR Ropl o A Al
2 Qg olFaL QI webd Tl Aule
o AituAGe] AA wE GgESe] A9
AzRlozs aTAskEe e o) nasron
FE7F5E AN QLor, AFAA Slate] i
Qlagy] o] Pelgow Zeelsl U Agke] Az
AN 9S ol Row AukEn TRt Ropro)
NZ3) ad%o] Zloee AAHoR PIgEr|S

1]
o

£
—
2

FASE A=l of
ol w2

A
4 PPIEe Fstel, sy 2T ae 2 4

_Hye
=2
>,
e
re
-
1o,
M
flo
=
o i
©
M
B
i)
=
r\j

A=

Table 3. Comparison with the regulations affecting
ortho-image production(National Geographic
Information Institute, 2009)

Regulations Item Contents
Geometric accuracy +3m
Optimal Resolution 21um or less
Airb
Regulatory Accuracy of I O.m ©
. . operations
work on orientation reoulations
Image Map Orthographic image =
lanf I())sitioning Map 1.0mm or
P P & less
errors
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Table 4. The specification of GPS/INS
Division Performance criteria Remarks
D its :
® Dual-frequency, 1Hz more than %Fnlllzlesare many noise
GPS e Standard deviation of the horizontal 30cm . Y
or less - Excessive error occurs
- Data processing difficulties.
® Demerits :
INS ® Position and acceleration measurements - Accuracy decreases according to the progress of
® 100Hz more than time.
- Is affected by gravity,
_y ® Merit:
* GPS/INS  Standard deviation :11 h-accurac osition and velocity can be
GPS/INS | - Rolling : 0.05° - egasure ; A y
L - Pitching : 0.05° .
. - Measurable the exact position
- Heading : 0.10° . .
- Gravity vector values can be determined
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Table 5. A pilot and an airfield
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Common Airborne

UAV

Pilot ® Certificated pilots flying, shooting for boarding | ® Simple training
N . . e N d for airfield
e Ministerial Regulations, Article 4. 0 need for amrhie
. (D Launchers, rocket launch
1. Airfield land © Airdro
Airfield 2. Running a heliport, a rooftop helipad, P

3. Award airfields, heliports
® Etc.

@ Landing taxiing
@ Parachute landing
(5 Automatic take-off and landing, etc..

Table 6. Shooting area and application

Common Airborne

UAV

shooting area

oSuitable for taking pictures of large areas

e Suitable for taking pictures of a small area

Mission time .
required

® Flight Plan, Flight clearance Preparation time is

¢ Instant flyable

Mission Hours | ® Cessna 206, 208 :6H~9H

® 1H or less

Table 7. Flight permit

Common Airborne

UAV

® NIS, Ministry of Land,,
Administration Etc
® Flight clearance

Aviation
Flight clearance

® Airplane weight 12kg or less
® Excluded from approval(4rticle 66 of the Enforcement

Rule)
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