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In this paper, the development of swarm drone
operation technology is expected through new
applications using swarm drones. We propose a
technology using swarm drones for manned and
unmanned complex systems in accordance with
Defense Innovation 4.0, and a technique for identifying
enemies and allies using AR (augmented reality) is
presented. This technique is one of the PIA
identification methods that allows drones to effectively
identify enemy soldiers on the battlefield, and it can
identify enemy soldiers using only the camera mounted
on the drone.
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Fig. 1. Ukrainian military’s DJI Mavic 3 bomb
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Fig. 3. Swarm drone
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Fig. 2. Letter Z for Russian armored vehicles

Fig. 4. Drone swarm flight during the Pyongyang Summit
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Fig. 5. Drone swarm flight conducted by Korea

Aerospace Research Institute[5]
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2.2 AR(augmented reality) U}

g2 of|F(Tello EDU) E & o= QE AL Myriad
HAH]H T FZAM|A VPU(vision processing unit)7}
A= o] JAFAE, A FaeEH 2%
o}o] t}QFSE W AIH] A (computer vision) &-& Fof
of it A 9 28z 1 ol Ahs el w4l
H] 9] gt &0kl AR H}A (marker) Q143 o] & o]
g

AR WHA R HESLE, QRIE8} o] Hlo|H & A3t
S ofd o]u[ A 9] YF O = TRt TFY HEA T} A
&5 Utk AR vHA = AA @AS FYT S 9

of upx] A=o] = AA ¥ 4 HA CG(computer
Z¢ct= 7122 N 7|EE o]&5to

[¢)

graphic)& %

heFet 88 e 1 o] A 2o FHs st

Intel 14-Core Processor

Collision Detection

Tello Weighs
Just 80g

Fig. 7. Tello EDU[6]

Table 1. Development environment

Components Specification

0S Windows 10
Language Python 2.7
H/W Tello EDU, ipTIME A3004NS

3.2 A= o7 AR

Ao AHLEE B o5 A UL Table 29} 2
o},

Table 2. Tello EDU specifications[7]

Components Specification

= Weight: 87 g
= Dimensions: 98 mm x 92.5 mm x 41 mm
= Propeller: 3iinches

= Built-in functions: range finder, barometer,
LED, vision system, 2.4 GHz 802.11n Wi-Fi,
720p Live View

= Port: Micro USB charging port

Aircraft

= Max. flight distance: 100 m
Flight = Max. speed: 8 m/s

performance = Max. flight time: 13 min

= Max. flight height: 30 m

Battery = Detachable battery: 1.1Ah/3.8V
* Photo: 5MP (2592x1936)
= FOV: 82.6°

Camera = Video: HD720P30
» Format: JPG(photo); MP4(video)
= EIS: Yes

4. 43 23}

4149 44
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|.& formation_setuppy - C:#telloedu#Multi-Tello-Formation-master#formatio - O X

File Edit Format Run Options Window Help
| socket

set_ap(ssid, password)

& Function to set tello in AP mode

‘param ssid ssid of the network (e.g. nawe of the Wi-Fi)
‘param password: the password of the network

return:

ny_socket = socket sncket(socket AF_INET, socket SOCK_DGRAM) # socket for ¢
my_socket.bind(("', B889))
cnd_str = "command
('sending command % cmd_str
ny_socket . sendtn(cmd _str. enunde(
response, ip = mwy_socket. recvfram(mﬂ)
(" from % s % (m response) )

'), (°192.168.10.2

, B889))

cnd_str = ‘ap % (ssid, password)

('sending command % cm ,str)
ny_socket . sendto(cmd_str. encode( yti-a'), ('192.168.10.2", 8989))
response, ip = my_socket. recvfron(100)

from %= ¥s' % (ip, response))

# example of setting Tello into command mode
#only works if server is connected to Tello Wi-Fi
set_ap( iptine2d’, 'kyu03145")

Fig. 8. Code of formation_setup.py

owf pCi A o F2] WiFio] 2 H&E
OF gttt (AP HKHE)

JH

TELLO-F18A70
ECRERE T

RS HH7] Z2HNA “omd” FFolE A
Sl Hyg ZETE XL FA5I5tT formaton
setup.py Ito|{d mt U S A 3Pt

o}
formation_setup.py ItolH m}US APA|7|H
Fig. 108 28 A A7} ek, B oI5 A%

g2 ) AP SR E (A 4 E)7) Station =
(TH7] dBLE)Z vi o] FH7lo ¢4 H&3h
A "
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< CwPython27#python.exe

Tello Python3 Demo
ck left right

end — quit demo.

Hyg TEITE Zo|A ‘command’E ¢ &5}a] SDK
WY Rt g AYstd @M o g Hustd LEDV}
254 3¢ mepdos wiHt EY g4Hos
g2 oF WiFio] {d&H Aegtd 22 o 7ol A

OK'EHL B4l WAAE Hfett o|F ojF 74
398 Yersiel 9= 1% 250
& B2Es) Aol 714
FHPEE & 10}7] HGH Fig. 129] tello_state.py
2 929 AY9S AT WiFi F&FoA d& SSID
o] cmd g estol B men
E4g 93 3eols dgsto] e} Zol Az
9 %lﬂﬁjlﬂ BA 22O APAZ|AL 7AE
Z] (pitch), & (roll), & (yaw), 1= (h),
&I (vgx), W E g (bat), 7} % (agx)
]Zﬂ ”ﬂi’“l‘iﬂ?ﬂlqiﬂi/\]ﬂL A glgt.

B ¥ Z=EZE - python tello_state-r.py
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Li *MakeMarker_Oto9.py - Ci¥¢telloedutTello-Python-master#Tello-AR#MakeMarker_Oto9.py (2.7.15)*
File Edit Format Run Optiens Window Help
cv2

aruco = cv2.aruco

dictionary = aruco.getPredefinedDictionary{aruco.DICT_4%4_50)
main():
i ranae{10):
ar_image = aruco.drawMarker(dictionary, i, 150)
fileName = “ar” + stri).2fill(2) + " png"

cv2. inwrite(fileName, ar_image)

—-hame__ == "__main__ *
main(}

Fig. 13. Code of MakeMarker_0to09.py

Fig. 14. Executing MakeMarker_0t09.py

T2 W AdstH Fig. 157} Zo] ar00.pngHF
B ar09.png7ZtA] L5 1071 9] upA o u] x| m} g o] AY
R

ar01png ar02.png

ard4png ar0s.png

ar07.png ar08.png

ar09.png

Fig. 15. AR marker image files

A, ar05 = 3|4, ar06 = A, ar07 = oF, ar08

= #}o] &, ar09 = f-ol 5ol t.

9rol A7 gmEw Wao] RakE AR oA
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