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Detection of Abandoned Fields in Aerial Images using Deep
Learning (YOLOV5)*
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Abstract : The Ministry of Agriculture, Food and Rural Affairs operates Public Direct Payment Program that
provides subsidies to farmers who create public interest functions through agriculture activities, thereby
encouraging the production, maintenance, and expansion of public interest values. The domestic Agriculture
Business Entities management work verifies whether there are abandoned fields (If not operated as farmland,
direct payments will be reduced.) based on aerial images, and then verifies whether there is abandoned field
through on-site inspection. This study aimed to detect abandoned fields in various agricultural lands by utilizing
“The you only look once version 5(YOLOV5)’ model, which is effective in object detection of images based on
aerial images. We collected aerial images of various areas targeting four objects that frequently appear in
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agricultural lands: graves, solar panels, buildings, and greenhouses. After cropping the aerial images into 1024x1024

resolution sizes from their actual sizes, labeling (box annotation) was performed. The analysis results showed

an acceptable average recall (AP) of approximately 0.739, and further precision improvement is expected if

additional data is collected. If abandoned fields are detected through connection with the land register map in

the future, it is expected that direct payment work can be performed efficiently.
Key Words : Public direct payment, Abandoned fields, Aerial images, Object detection, YOLOV5
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B35 oIS A BRG] 918 Tz 71 (Con-
volutional Neural Network, CNN)©] 7|2t E|o] o] & 28
S Ik 5, 2022), 977 FRA FAREE O
A AR A R B o) v e 9 8
A|RE AR 7} QAk. Parhar er al (2022)- 5 AP 25
E] HyperionSolarNet ® - &-8-5}0] gfoFd uj d-& =}
=0 2 71X 5l= 7S AT Xu eral (2018)3} Yoo
et al, (2022)-& AeF =0 914 Q4 W HES BRI
9Jste] U-net 7]%He] HeldS -85H3lal, Yoon er
al (2023) QW] &4 £
f5= g3zl gdejd 2del Fully convolutional
densely connected convolutional network (FC-DenseNet)
E 7o 2 g il EAst= Hld
o% O]Oﬂ EH‘&]— 7:1:\1]—2 Ak o g YE‘7]—6‘]‘ ]:]—

3HH, g2 9] 214 214 (Object Detection) E-oFoj| 4]
*+ You Only Look Once (YOLO ) Larg|Eo] ZEEE A
S S AR AT 5 US A= 2]
4127} 2718190t} YOLOE 7] 29] CNNECH B2 &
2 2 AT S 9o, ke A HolEle] X8
7Hs3lH= A o] Qlth(Shreyas Dixit et al, 2019). 7135}

5(2022)2 35 & tlo|Hl & &-8-sto] B wid
2HE-0 2 EFR|5le 7]4-S /et At YOLOV2 2l

&85} 31 Droguett and Sanchez(n,d. )& Faster

(semantic segmentation) o]] A}
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A& 829 g & 93t d1E 4=3¥5}9 1L, Park and

Jung(2022)2 EEAQ] =4 53 FA517] $sto]
YOLOVS 282 #2519t}
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25 A 77 A TR AR BN B4R

88 73S HESII:

2 lom

I A= 3y

B A AR o] 2 Aehd e, ARk,
A 2 X

YOLOVSE 0|8¢ &8 FdolM HEX| 2K X

l AALE %E}EA]EoﬂH]oﬁﬂtﬂ oz2y

2. o] Hxz|

BFE-gAke] 2471584 = (Ground Sample Distance,
GSD):= 0.2mo|x Z+ x|9o] mv|= ® 13 2t}
YOLOvs°l| 2-857] fJste] 2 o] A7]E 1024 x
1024 F7| & F3Fsto] epil g2 AAIsHIc 3 37]

ANEEE FHOR AT A9S AFSA 2029 ]9 AL T3 19] o, b} o] FeA Higo R of
EAS BARA AL W=, A= A (=3 ) W) 2] 2] (Padding) S}4Act. 3 (Padding)-2 /g5 AAE
A Aepde 2274 ha(18.1%), BAEE 2464 ha A 2] 9] Y F4 ZAE HAE] 28 FAE W=
(16.1%), %9 % 2164 ha(14.1%) <=2 GA £3E5} WA O 2 S A o] YA P EE HES) 9lef &85t
= A o 2 Velyfoh(Statistics Korea, 2023:8). A% Stk (Alrasheedi er al, 2023).
H 1. tjo|e 74

FZ oA} 24 A} =7](pixel)

A% gokz ged 7680 X 13824

A 03 AR Ad 15 A 7004 X 12349

A Fd &dd 11310 x 17310

AR 7A A Bdw 11310 X 17310

A7 A E (GSD) 0.2m A5 AN dEE 11310 x 17310

A Hob wiAly 11310 X 17310

AR Hoby wotm 11310 X 17310

SRR B R G, B AR Holz Zxn 11310 x 17310

AE et JHH 11310 X 17310

Aol=g Aelshck
a1 HEE MES
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2 AtollA ARS-R Held 2 A R of] 737 o] A2 WS T2 A2 R0 #iEo] Q= 1E,
%)= YOLOA g]Zolt}, YOLO= E4|9] E3 (classifi- HA, 24, B S o2 Y 29 o) 2hd
cation)&} 9] ] (localization) & FAloll 4=tz "4 B et HA Y] A TR R4 Y& &&=
(1-stage detector)& A& ETHRedmon er al, 2016). 7] S22 A) 7|08 ey o A9, S uleg FE
= A A Fofoll 7HY WA 573 R-CNN2 /4 W O LR (RN 2 ) =X ] 5 e E
A o vhe-g ¥FAS WA A/dsto] 214 (localization) T BEOE QA4S HAZ 03 T SMEo] &8
£ 311 o] & CNNof| Agste] B3+ (classification) & 4= o}, F|Tofl= 3o &2 Qg FAEAR 2 B5
Yotz WAl (2-stage detector)S AHE-SHH(Girshick er o 3ol WA E uit, 27 3)0] 512 qlo] 24zt
al, 2014). YOLO W9l 2= ER] &0} Hehe 74 9] B&, BAHET= Y g9 AAE dFo = 2
o] Qlof, A A Hofol| F2 SEHATHYRIL er BFRTHTH 2a). B FF A2 FEj7L 715 SAdoluv
al,, 2023). PyTorch 7|4l YOLOV5(2020 6¥) &= 2dll Agoll 522 = ALHIH 2b), - B SE A
o] Balwo] we} YOLOvSn, YOLOvSs, YOLOvSM, Ut ot Az E|o] QAU 3FF- G S Adsdol whek HA
YOLOVSI, YOLOVSX 5-& SZ3FITHGitHub, 2020), 2 & HolL gito g Hagle] eplysigint A8 Al
FLo] A= YOLOVSnAEE] YOLOVSx7HA] 28 AR2-30 e, Aoy oL, SAE AR 55 e = e Est
2] 45 vl Frkskeich STHLH 20), 2412 17 2deb o] M HHEY =2t

1
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SaAEl

2023,

W S §B W] ¥ glol WRE A= g
@ 799 & 5%

F& ool

7l 2,2807019] /-2 & o] o] €] (train set 1,126
Z | o] ¥ (validation set 74173 & B-533}5 . o]
e gdd Bd Aol 4 HolE Y 5
WA} 9l AHg-Eck

213
Hoj E]-E T2 g} overfitting) &
(Santos and Papa, 2022),
7i7}e] eple ol w29} o] A% 104417), 2
2] 3,7757N, &4 2,68270, B kg A4 8,97770 (3 25,875)

y o =2
o, AR ehaE v e) REL BA7L o] £, 2

YOLOVSE 0|23t a2

SYOlIM HBX F=2X| X

6. =¥ T}t

2 AFol M= FAE AA (A FEA))E F7Fst
7] 93 W+ AW &= (mean average precision, mAP) & &
33t} A = (Precision) = EE*‘O] AA AR (
Positive + False Positive) oAl AZ tjAS
(True Positive) & Elal= A 02 HE tiATh gro}
WAl (R E #7202 gA|st=A) & o) gte)
False Positive2 2| A3}s}= A o] E3xo|2Z W7 A] o]
5Pt ol 5] 1SS ot Ao
o}, QA& (recal) & Hdlo] E3F5F A of| =3t
T} (True Positive + False Negative) S0 < tJAFS ok
704> (True Positive) S L}E}LHE]- False Negatwe% Z
35l Ao BxolB gz 7] Ao B A= R x
el gt Qropit Txlom Yl 8 ae] 1
= AU - -8 244 (precision-recall curve) 0 &2 7+ =
2| 20| T et HF AU &= (Average Precision, AP)E A4
e, oI, 4 ekl ek Are) B Folelmar
e =31 (Choi and Lee, 2024), 2 g0l A= (1)}
o] e vkl w2t o2 et vhl upse] A W
of| A 2R3} H|E;, = Intersection Over Union(IOU, Area
of Overlap/Area of Union)& AR&5te] Hdlo] A3t &
H715kE mAP@O,5% I0U7}0,5 0]A4F o mAPZES: 9]
a5k, mAP@O,53k0] 19 7F7ke5 Rl o T4 ¢
o] Lr%hE LERHTHChoi and Lee, 2024). mAP 37} 2| 3£
& Common Object in Context (COCO) 2} Patten Analysis,

=
=
(True

A<
ls -

1=
AL
07(

=

7N

ruﬂ.

_I

| F> e

‘__

Statistical Modeling and Computational Learning Object
Classes (PASCAL VOC) H4]o] Qlt}, COCOE thoFst
ToU YAIF, 0.5~0.955 0,05 7HH 2.2 Hyt AL E A
L wh| PASCAL VOCE 22 0,5 [oU QA gHol A 2]

_'.11—5]_

% BIAE togof #dstA vjR] 7} of 2t 24 15 o o L,
o] gpa glo]E] v = AR AEY MESs v)Zo s B FU=E ALK Redmon eral, 2016). £ A9
6(ER)AAZ) = WA, T A Matlab(Roozz) T PASCALVOCK el B Al et Al S eldd 5
oz e %l COCO mAP@0,5 7|Z2 2 47}A] HAX] 24 (A
o 2, WA, o4, B A4 18 45 Brheked 2
HAe 5ot
2, ZHE ololgf 4
HA32 3 ghilo] & 24 dlojg A AZdlolg M Total
AE Building 6544 3897 10441
ok A4 Solar_P 3842 5135 8977
LA Green_house 1389 1293 2682
B3] Grave 2504 1271 3775
* Codels 2P83 ZJA] Matlabol] Fojgt 2j5|9] ¥ o),
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YOLO Al2]29] Rel=2 thefst 27191 A 2] 5o
93] 274 7hse ool MR NS/ M/L/X) S Algshe
Hl 7 AL Bxbmol k2 o]} 9o, Take Al
o S ah x| st = ) Bt WA A8 4= 9l
ThH= 2HA-S- 72 oh(Terven and Cordova-Esparza, 2023).
F 3= 1280 pixel Sizeo]] T3+ YOLOV52] 5n6~5x6714] T
&t A71914 mAP@O, 5 g UFER Aot €k 11,5967H
o] A% Hlolg Alg 7|2 & 75t of, YOLOvSn
P 71 mE)FE YOLOVSx (7H HA% 2d) 7t
A A 5ol A ] Aol A AT g dollA
EAE A Y ERE TP ot 7B A, &
@A), 2] sk, w7 o) = Wl Aol 7|5t
A 59| 2l AR FR Y FAE 5R6HA gt

(Pavlov and Galeeva, 2019), ZL&{u & o)Al = 47}4]

¥ 3. YOLOVSE 0I&

A 2 2575t ARG HloE HIES] =717k 4] 9k
A gole #ae Fl G s =E AR -2
7} &8 YOLOVSn Afo| ZHES 2 5 =0 A3ty (798
o] U2 Ao 2 AR E ) Park eral (2022)& E AL ¢
O] E] 2] 108} ©]/4F<¢1 COCO(eF 123,000 & 7|22 3
7FetL o, YOLOVSHELE] YOLOVSX7HA] ZHe2 Bk
A PR AT B Sl Hol X 2318 K25}
St oAy we e WSl ¥ SEL 4F
(tradeoff) TAof| Qcfar &= Qi) Bdlo] BX T 7] =
2739, dlo]e] 2o| 2514 eFom T Hoverfiting)
o] ZrAIEE 4= QI thH(Huang eral, 2017) . Hit| = d|o] €] 9
o) 8] erehel 727} et et o] ek
TS A5 Zlo] vl st} (Park er al, 2022).
Idae= FHA, b HlolHE S5A17 o534
Tolth, F 4= AFH7FAASS 24 15 AU p)
AEE(R), mAP@O, 5¢EC & LR Zloft}, 1% 5‘-1]9}
B g Al4do] 0.8 ] =2 BA s Btk HA

T o
(grave) 9] ¢ 52, B4, dE2HT & T/ s,

ot &5 diolEf Zaut

YOLO Zd 43 FA=7] (pixels) mAP(0,5:0,95) mAP(0,5)
YOLOV5n6 1024 0.4 0.798
YOLOV5s6 1024 0.407 0.786
YOLOVSMG 1024 0.406 0.788
YOLOVSI6 1024 0.414 0.797
YOLOVSx6 1024 0.414 0,788
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YOLOVSE 0|8¢ &8 FdolM HEX| 2K X

57 9] AT B PIEIS) o 1A AHHR) S e 2381 mAP@O St 18 59
o) QB BAS £ W4 ool S ATTF T PR of) MAS B9 ANEILow, RE Sl
2 A Yehd A o= AlrF), g Al (solar )& A Bt 0.799] frojn|gt Ak yEhf Rlch
493) ofole} 21719} 2ol = oo E88 724 5
SR S 1A Slo] B Heer) A g % 2, Tt
ASAE}. 24 (green house) 214 BHERY, Apckafs: %1
B2 7N o AP & 7| o 2 epill S skl 1t 2 A AT AERAL AT S 7150 FEFAelA
T EARL I dah 0t Bolgle BT Fehel 210] & AAAE B Ao AEOR HolFol JRARS S
AR A EE = ASiEE A& (building)2 FEj 2t 7N 71 B8 = Sl Aolr) Bdlo] A ¥
Aol Alel clorgt BN QAo I £ Qs A} HASHE, SR BRI Belol BREAE
dlolelzl b walch ARl b bR 104l W AR o8 A Aok, wiet B} el
7P B 2l Atk ol tlolErF BEs BT o) s3SI L1 EY - F-oll= ARl Al 2fshd H A
golut mjAlRk 2ol & 2 QA4S 4= Qlo] Zello] ¢ A gk HAAE 2 A =H 29 AEFo] o Ago] ¥
HEQG shrals o SIS S dolelol 3R olehiz o] WwiT) TelnE B Bue) 4ug
7Fs/dol EojE710l & AgEE IR 4= AUtk B7t 7l A eEohs AdE (S 23t 5 w4
I 4 YOLOVGE AlZot] #EE dlolHe| 2t SeiA Znt
B4R 43 ah A4 = (Precision) A &£ (Recall) mAP(0.5:0,95) mAP(0.5)
All All 0.79 0.738 0.4 0.798
s Building 0,784 0,745 0.392 0.794
HEg W0 Solar_P 0.736 0.846 0,461 0.851
2 Green_house 0.797 0,653 0.385 0.738
HZ| Grave 0,844 0,708 0.362 0,811

* A& o} (Precision), A& (Recall), B3 U= (mAP@O,5)

Precision-Recall Curve

1.0

1.0

~
0.8 4
0.6 1
k=
-‘g ——— building 0.794
o solar_P 0.851
0.4 7 ——— green_house 0.738
—— grave 0.811
m— all classes 0.798 mAP@0.5
0.2 4
0.0 : - - v
0.0 0.2 0.4 0.6 0.8
Recall
I3 5 mAP@0.52| PREM
*XEE AEE, YEL2 FUEE vehdh PREAL mEo] terst AAgkelA dukd & ASsh=A] Akl d f-8-8kth
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