kjh454311@kumoh.ac kr, * wdragon@kumoh.ac.kr

UAV-UGV Collaboration
Agricultural Pest Control System

Kim-Jung Hyun, *Shin-Soo Young
Kumoh National Institute of Technology

9 o
B ERS 7120 UAVERS! 387)) whl A2l 38 2Ra) 918 UGVER A4 Ao 990 B9 58 i A28 2 s Aokeh
Uh UAVS) o) 3 A% 242 93k UGVE Saahozn B Az 2 284S 4 A7lw, $94719) 9%, da AgelAE g s
Ao, Al A RS JH 5e) 7120 FA% UAS et & 270 BAE UAVS UGY 7] 9918 54 9 419] 58 4E Frls)
3, o el A £AAAE AASRH LrelFE AL, o Bl 1 Aol S a5 WAl ARhel WL ol

I.A & Agatso] Aizte] A9 glo] saH
B B UAV(RQ &37))9 $9& nzshs UGV(Lel A4
epol tjak Alzel Ak Tl tis) Algkatt) 22 VAV 33 S, .,
e B F7HE FY BoplAE ok R u]E AEES 93 UAV 9
o] FE Wi 9ItH1]. UAV 714 4313} 3 5] @l Ao whama
2 BAG o] F3it) e 71E9] UAV WAl AlAEle UAVE] Aghd S GesIxIR)
S A WA =2 e ve e 2 sk FAe] Be, T 0y
UAVE A8 729 2 duet qdo o] e 4 ol g B
fEo] A S22 AYH 71 T BAlo] Auata i, a9 2 A Azd
web] 2 e UAVY o5 2 48 918 UGVE 283} o]ga Fig 2. Overall System
e

SE
BAE SR 37} 6}1:} w3} o]2 Eaf AA A2 A3 okd4 2.2 UAV-UGV ROS %71
o NI AL BxE g, ROSE 2-83t0] UAVEF UGV E41 3 Alof Alajls F53t{3]. 2
ZHLS 39} o] HYAel ROS =ES 7T, o E B3 A5
gtk UAVSF UGV 7te] dloE] wghe- ROS WA % M)z QlEf#o
25 &3 o]Fojrk

SU HY =C
{Central Control)

EE AT R A
path planning and Replanning

28 1 UAVE 283 570 ] o) | |
uAw uGw
Figl Examples of Farmland Control Using UAV (UAV Node) (UGV Node)
Hf 2 Al Of =R
(Flight Control) {Mavigation Control)
H' %‘E A DEOJE| =T i COIEf ==&
{Sensor Collection) (Sensor Collection)
21 UAV_UGV%Q% HER] A~ O B AT WO
% C\ﬂi%Oﬂ}ﬂ Z«"?l—'é‘]—-‘:‘— UAvaGV‘/] —E"?}\% }\]/\E'ﬂ.Q_ 13] 234- {E]-O] F'eshclde Cul) (Supply Cul)
UAV, UGV, GCS= 1€tk UAVS= A 4] 5 iEje] 3} o (Sarvies Fesiers men
Hisiz) S 238
AL dAGOR B 39, 93 52 ol o4 44 UGV RS T
2 B0k %4 % oAl HEL AW, o) slal AA HelElE 7w

AMujE &

o= 3 e RUHY A~ %‘% TEETE UGVE UAVY £4 2 oA amideneas]
S Asor Fifde 938 dvy UAVZE A5sk0 UGVY 4 23 3 UAV-UGY ROS 31714
2glo| oA HlElg]E S8k, oA BAE BEei) o] e ¢k Fig3 UAV-UGVROS Package




2.3 £949
A=)l 27]3F gl A UAVQ} UGVE 77te] stedlo] 5 AZES]
of Azghe 27]8ks Ak 4 Al =E= ROSE 53 UAVSE
UGvE 03756} %7 1 917, el *PEH oA B 58 s A~
TG Aol =EE A ARE EA4ste] UAVS
UGVel 27] ﬁig 7412, UAVE H& 998 7 g & 3l=s vg
ARE AR, UGV AgelA UAVE] 422 we} o) gates 4=
S AT A Ajlo] AW UAVE 22 A g v} njge IZ}
—c‘s}ﬂ kaﬂe *gmm olw) UGV UAVY] 325 ufe} o] gatn U
gele] A% Hc}xﬂ 28 48, UAVS UGV 742t
o Sof Ff TG A x=
o2 3z ﬁéé} d4e A A= AAY
UAVE Hhﬁ T wiElE] &E9} ofAl AHE S EHEW HHH
20% olstol7nt okl 7k #5549 T o B g
274, % Ao} =232 UGVAA U 4 y_v} % 34 AAE st
UGV a3 9122 o8l UAV 23 UGV UAVY) vlef )
o} opAle] FH & At UAVQ} UGV @Zé% RE o A

_N

2
i
'—l>_1

L)
o 16

e

wE _|> rlr
o=
©
o

S oofN
2
o

A

3

A& 4ET. A T 79 dolHE E4sto] WA 284, v %
kA ALEE AR A AT 58 Hrt B ARE uigoz ue
e A A= AR % A2 NS =EE
Y A
(Start Mission) St 7 TN

¥ (Resune Mission)
LA ZhbE 1
[Real -t ine Manitoring)

AL ZZ WA
(Real-tine Reolanning) |

Usy Al A
(Check LAY Status)

FH =5 U
(Priority Spraying)

[Fequest Supply)

23 23

2E 8F 2
{Receive Fequest)

LEEES L

(Conplete Wission)

i

g ol @ 22
(LGY Supply Mission)

a7 4 Ay A AvE e
Figd System Control Scenario

24 UAVS UGV B4 4=A9 ¢1gF

UAVS UGVY 83 AZAFL2 7 240 N2 HeAQl
e Fgkes g SRR A g9 71‘:?—_74120 7 5]
MEe] ¢ FEE & 6}111 AE
o]E' ‘r]°H a3 gio] ALEH AR Al g
1ES FH HAY A4 73'&% A&t UAVE 3504 w27 o
Fole] WAl 2e $=38, UGVE AdollA UAVE A Yste 98-S
gy, o5 Y3l AEAEY gnEEs st UAVS UGV A4 4
ZEZ Fakeith UAVE W8 B2 2] 79 ol A 2 A1k ol 3
A AGE 45T F AR Aguoof gtk o]F fsf Ax daEEH
2L FE|2E s g QuEEs AFES 4 th4]. E=3 UAVY v
Y ARE wEe] LR oA AMEES aEste] HAgls|oF gt
UGVE UAVY o5 F2E Adats, UAVY T4 2 oA B35S 913
ol Falof gt UGVY A=+ AF AH} FolE vlo|HE oz

4 18

Aglzlojof st D+ darg]Folut RRT (Rapidly-exploring Random
Tree) YT 5S AHESte] AARICE ARE AAYE + girh UAV
SFUGVE A% F9€ el A7gor Bdsto 4+ 279l A UAVZE
HA o F2E uel WAE 8. WA Y 4G9S 42 D9 Z o
2t 27qelA Z&AR] HAE FxE 3

m Z2&

w =l A= UAVS UGVE 89S 53 598 BA A2 7)E
o TAME B o AT 4 glow, ARAY H L9718 24
3k2 Tl A AedS A FIANE F Uk E =l U Al
A garglE3 ROSE 83 Al 73 WS Ale] gl 35
Aol = AA A A8S T 5 Bk AlaE A ke 2
A Zolth

ACKNOWLEDGMENT

This research was supported by the MSIT(Ministry of Science and
ICT), Korea, under the ICAN(ICT Challenge and Advanced
Network of HRD) program(II'TP-2024-RS-2022-00156394)
supervised by the ITP(Institute of Information & Communications
Technology Planning & Evaluation
This work was supported by Innovative Human Resource
Development for Local Intellectualization program through the
Institute of Information & Communications Technology Planning &
EvaluationIITP) grant funded by the Korea government(MSIT)
(IITP-2024-2020-0-01612)

Figd
[1] Soomin Lee, Se Yoon Choi, Kyu Hyung Cho, Dahoon Joo, Dokshin
Lim, & Jiho Kim (2024). Drone Mapping System and Functions for
Agricultural Spraying Drones Based on Spray Area. Transactions

of the KSME C Industrial Technology and Innovation, 12(1), 1-9,
10.3795/KSME-C.2024.12.1.001

[2] Hong-Kyou You, U-Seok Jeong, Yong-Woo Chae, & Seongsup
Kim (2021). An Analysis of Economic Feasihility and Perception of
Drone for Pesticide Application. Journal of the Korea
Academia-Industrial cooperation Society, 22(12), 235-245,
10.5762/KAIS.2021.22.12.235

[3] Dogyu Ko, Juhun Song, Hyeongseok Lee, & Hyoseok Hwang
(2023-12-20). UAV/UGV cooperative system for three-dimensional
map reconstruction. 3= H¥}ets] st =R Fak

[4]Sunghun Jung. (2023-04-19). MILP-based Energy Efficient and

Cost Competitive Path Planning for the Swarm of Delivery UAV
and UGV. =339 83 Sadins] 285, AT



