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A Study on Restrictions on Entry of Drones into No-Flight
Zones using Self-Drop

Jang-Won Kim*

8 o T EES AHHIIE E72 olgsh EapEe] ek WEolAL 9w, ol Ads] 9l vy

A o AU Yu2 H5ol B SRS OISl AB] B U U £ dHAUE 35

3 EES A ARkE Zolo
=}

[e)
l
H0 ol

S}
=

_n.
ol
ok
=l

1

Zk 3 ZAY HIPE 7ksdfok sk, olZe] FF MY AT HAHskAY E= 9
Sk o= MY FE AV qASld & Hoirt g 4 Stk 2 AFelME olEst EAIE SiESH] st
GCS(Ground Control System)E H|FY FAFIE AHsla, UAEE 10km/h oJst= vIFT B H[Y FAFHL
EHE 10m "ol AAAF teR 50]A A ool FHsH EEZ XFESHA ohal, YAKE oFeR v
AAAY ko= XYL AF EE0] GCS Alololl ) self-drop SH=SH stof H[F FAF ¢toR E7H] Xl
’5} S ARkl AljKE WHo s B4 A AHoA F 44¥19] WHEATSE I A THF
Q& AlYJstalE =20] FASH self-dropdt AIE Ao Aokst HIHOo g =25 Aojgh
2 Yoyl AL ke 2= 9l AAst BiHolS THolst 2= 9l9jrh
Abstract Recently, a variety of cultural life using drones as an entertainment tool has been
created, and in order to realize this, more and more users are using drones with good
performance enough to invade the no-flight zone. Drones for satisfying entertainment activities
must have long flight times and be able to fly long distances, which can often cause great
damage by invading no-flight zones or causing unwanted flight crashes. In this study, in order
to solve this problem, a no-flight zone is set with GCS(Ground Control System), and when
flying at a critical speed of 10km/h or less, the drone is safely operated by not entering the
critical distance 10m away from the no-flight zone, and the critical speed A method was
proposed to prevent the drone from entering the no-flight zone by allowing the drone to
self-drop by GCS control when it flies beyond the threshold and enters the critical distance. As
a result of a total of 44 repeated experiments in a specific experimental area with the
proposed method, the drone safely self-dropped except for the case where it crossed the
restricted area once or twice. It was found to be an appropriate way to prevent this.
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2.2 GPS(Global Positioning System) ASX{2]

2.2.1 GY-GPS6MV2

GPSI6~7] AZE AZst7] fJsf AR&RE
= NEO-6M GPS XEolq wol
GY-GPS6MV2oltt. o] mES= HejzS
3}= compass’t EE 0T, CAN EAS
sto] FC(Flight Controller)?t A%k}t 19
2(a)= NEO-6M GPS HEo|W, 138 2b)=
GY-GPS6MV2 H& 7|Zow TAH 3|EFo]
o} oj7]A WHE 20/219] HGsH= TX/RX7F
NEO-6M GPS ZE9] RX/TX] AZA=o 3,
FC7} o] ZEE E3lo] GPS A5 E =t}

S

B\ rg

o o rlo x

(a) Module
8 2. NEO-6M GPS MM
Fig. 2. NEO-6M GPS sensor

(b) Circuit diagram
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2.2.2 H&0| AMEE drone system
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Fig. 3. Block diagram of drone
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2.2.3 GCS(Ground Control System)
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Fig. 5. Drone control algorithm using GCS
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Fig. 7. Distance calculation and drone self—drop

(a) Distance
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Table 1. Distance from the no-flight boundary(AB
direction)

No Latitude Longitude Distance
1 37°27°'19.40" N | 127°08'07.39 E | 3.01m
2 37°27°'19.18" N | 127°08'07.40° E | 2.77m
3 37°27'19.05" N | 127°08'07.43 E | 0.08m
4 37°27°'18.79° N | 127°08'07.47 E | 1.08m
5 37°27°'18.56" N | 127°08'07.54" E | 0.60m

T 2. 83 ZX| dALte| Hal(BC wEh
Table 2. Distance from the no—flight boundary(FC
direction)

NO Latitude Longitude Distance
1 37°27°16.94'N 127°08'07.39°E 2.15m
2 37°27°16.94'N 127°08'07.26'E 2.15m
3 37°27°16.97'N 127°08°07.11'E 3.08m
4 37°27°16.92'N 127°08'06.94'E 0.05m
5 37°27°16.90N 127°08'06.83 E 0.92m

T 3. 83 2X| dALe| Hal(CD wEh
Table 3. Distance from the no—flight boundary(CT')
direction)

No Latitude Longitude Distance
1 37°27°17.50'N 127°08'05.51'E 1.80m
2 37°27°17.64'N 127°08'05.55'E 2.77m
3 37°27'1791'N 127°08'05.42'E 0.07m
4 37°27°18.09'N 127°08'05.51°E 1.80m
5 37°27°18.19'N 127°08'05.49'E 1.32m

E 4. H|3 3K ZAH H2l(DA  wEd
Table 4. Distance from the no—flight boundary(ﬁél
direction)

No Latitude Longitude Distance
1 37°27°19.73N 127°08'05.72'E 2.15m
2 37°27°19.73N 127°08'05.86'E 2.16m
3 37°27°19.74'N 127°08'05.98'E 1.84m
4 37°27°19.74'N 127°08°06.07'E 1.84m
5 37°27°'19.75'N 127°08'06.24'E 1.54m
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