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ABSTRACT

Korea has a vulnerable environment from the risk of wildfires, which causes great damage every year.
To prevent this, a lot of manpower is being used, but the effect is insufficient. If wildfires are detected
and extinguished early through artificial intelligence technology, damage to property and people can be
prevented.

In this paper, we studied the object double detection method with the goal of minimizing the data
collection and processing process that occurs in the process of creating an object detection model to
minimize the damage of wildfires. In YOLOVS, the original image is primarily detected through a single
model trained on a limited image, and the object detected in the original image is cropped through Crop.
The possibility of improving the false positive object detection rate was confirmed through the object
double detection method that re-detects the cropped image.

1=

Wildfire, YOLOvV5, Object Detection, Deep Learning

LA 2 o] APAIS o] FAL QITHI].
574 A9 Azt 543 g thstul=el =
HiE=2 HEAe Seits FHoR A BR Abgo] FoRet 1xE i Qlck shAIRE A
SHAM 2 ZgARE Avtet PERS ol R FSHAIE 2ol Abg Wby Y9 Zabo] mEd CjRE At
< S8ME olFe APAYU SMg o1 971 =2 Adole <l9xel golo] TjRRel oz uhy
mzofl Atxlet @Ao] wEnt FEPGol FH Aok AR Atagh Yoozw 2 mdje Xt
O E=oh A EUALR 220,848kn™ °F 70% Ol L xjsflo]r] wjRo] x7] Alstr} e %@ sict
27] Adol duigt kg2 ms gelol fret

* corresponding author

54



APoR Q5| AYAL aNS WH YST,
oot ge 9l Aldo] SUEAL Al A
& o] gick ol F AbRo) Jpg &gl o
o ayA|S §3 FshyAolxlt g Aol
avlgo] aupsoz A MEt olRolxlA 2
st Aolha]

A A7) FotE YsiAE AHRel 327 AA]

N

| Aof w2 Rlefo] @t metA AARRE A
A EX](Object Detection) 7|58 Eaf] AHS HA7| %
FErst FAE F§F A Qo] @It 7R

QAo ChEAel Fad YU AMSRA s
AR 9] ofu]x|o] o2 Mot clolelNL
S|

gttt &g HolgMe 2AE YEYI of
7IER 9] g melof] Hgsl ettt shA|R
e 2opll R8st ot Dol EAskL,
57 A2’ AEst] YsiMe dloly AHXAE
ofojdo] Waxoz a-tEn 3] sHAT 54
L8] Sepgl Hlo[EfAl StE A|&fo] o

gol Exfistod, Hdlolg& &8t olu

FEIT ofYFrh= B0l Stk Wb 2 =EoAM =
FE olulxoM ZE GAED 2 58S B
ol Al WS AdstaAtr o

. 7|& A+

78R EFX](Object detection) HOFOA] ALR-E]=
9 £ B LRoA: YOLOvV5SS o] &3t 7HA] &
Al B2S FESL YOLOVSZE & =39 250
ARl ARstaLAt gtk WA YOLOvSE 7|&E
9] YOLO ZHlS3h= th27 FPS+= =QAITF mA
P(mean Average Precision)’} Zth= EX& =3}
AL FPSe mAP & of Fojd Adsg welth 17
D 37z o] Ukoln ickd). 247 2]
2 YOLOv5s, YOLOv5Sm, YOLOv5l, YOLOv5xO9|
o o]& Ui 7]&2 depth multiple(model dept
h multiple)} width multiple(layer width multiple)©]
AFo17h ek 2™ 1.2).

> X> % B

YOLOVSs YOLOVEm  YOLOvSl  YOLOvSx

&0 MEB 168 M5
o
3% 1. YOLOVS 28 B

55

COCO AP val
w
bl

—— YOLOv5s
—=— YOLOvSm
—=— YOLOvSI
=== YOLOV5x
=~ EfficientDet

20 25 30

5 10 15
Faster afm————GPU Latency (ms)

O8 2. 23 E 45 #fol
YOLOOM= 2329 J5(d=E)S mAP(Mean

average precision) 2 = Hristch mAPYF =2
& = Aol Ae4E RAsiTE ourt 9
ot} s 7id-S olshst?] sl loU(Intersection ov
er union)?] 7I'F-g Fotof st ToUs= HlolE Al
tistel xS "Alske 22 A=eE FA5)
= HIix|moltt HI7F WHL ground-truth boundin
g box(\gE)et Lol o E3t predicted bounding b
ox(@IZ)7} masich 5 7je) ujet wAs £
£ 2ao) By 9ol yolg
Holg A A4gh 3ol Touolt.
Me BHo] o F3t WA0] F RS0
slxo] mmel Aetel
oUZ AL 9t
NP ERE L BRI

v

el @sje] Aoole W

i

&

loU 7|&g =o|d

2AjsHA et o2

L2
lo L ox X & r|r

Hoh EQL, A7]eF Zo] AAZE Rast A9
9 olgHQl 2719 B8 WA Asl]
= o] gt YOLOE A5 THez A
Aol chelA BRI ofhtke Sl itk oAl
o AREO] AV BlwA A2 YEY o Aee
Aslor Mole AAske 4 otk TelA confide
nce scores W7 FA A7l2 oE= 2E AR
of thst &X|7F @ L&At T2t confidence sco
rex= YOLOQ] Cell2] UFof 77} EAjgctH of
oA AZH IoUQ] Zro] confidence score® AE-H
CHS). 818y A stS5at W2 confidence score@
Qlsf Cell U0l AR|7} EA|SHA] fote A7z
AAsH= Z87t Aotk ol2it EAIde siZst
7] Hsll & =7olM= ols BXRE Attt

Al

™
p

==}

—

HIAI
o

. 2 =20|M MAlsH= 0|F EbX|

7189 AR "EAle 99 222 o]
Aol X7} BmAo|ict. s1A|gl
o] geol 2 dFe et 2

2]



2022

des Fct7] Yol €A tlolge] Jty ¥ A m 1. AEZED
7% Q300
. | 2 ER] _
Qo 29X | 2 €X ZAF A A=
| Aoz | F A | Y ulE
Image = Weights Detect | Object il
1 8}HSea) 70 40 57%
At
y . 600 302 50%
T8 3. 7|E| Bl Al2” X (Mountain)
7|+
= 0,
=8 AZSInA bt ARZL ESE O[URS | o st o 220 i I
SFEAAE 7Rl WE &5 AAME EXlste 1t T X (City) 108 75 69%
oA Aok @ HAQF nEXE F5517] 9
oA =2 459 7HER] 2Ho] Q3 E|ITE oA
gk olzigt G@RE FEsSH] ol & =wdlAMe
oY wds Fol AXE ASILAL s o]n]A]| v. 2 &
£ 29 ©R|ste A|ARE AQbstalA} §ho
7|E9] euAE OEM wdle opoket F4¢
[ ju]st7] sl &9l ojulx] st&E BHEE
. : l 2 FHAIto]l afE T SHXgE BE EA)
Image = Weights Detect Crop qa!/‘\j E'_E‘i:.]_% Kﬂqg ]IHD}E‘]» E‘H%‘%g O]D]K]
' ' N golg 2fHld]2 f&o] Eof. SHX|T & =&
Object = E oA E 5dt BHloA wHlo] =
= ZOigt ZojyuA}f ot SHASE & =&2
HE AR o, AR F59 T A
8 4 BA A" Al R A7) otk wgo] glon], melo] st
= QBAES Fo}, Zr9 Jia, =2fHl

e olgsfA £ wol A
9Alolnt. ArA o ® IHEA]

L2 =N E ARE A719
ErX|8} At 0.19] Confidence score
&g "wrAE YOLOvSQ 7159l Cr
ol g2 oluX|oA vl HAS Aepd

op=
of A vke gAg rha JhEA 2R S
AAE GRS W sig EoA @ =HA" A

Ao Wejo] b5k 2 =2oA AAE 13
Awpt £ 1 9
upck, A 971,
Hold ARE A7z
IRlolA] vhe wrag
A AEs] s
g GAICE 2349
AE ARG o
FHOZ 50%0) AR A

56

WAoo R7EE BA AolZo] F7bd
Qlo0], 93]z T Hxol AsE 4 Uche
o] o=t sHA|TE @ EX|EE QEAEL: =
52 Y2 Confidence scoreS 7HA]7] T&0f

r
ol o2 i Ho ok bl rlo oX 4> o Okl o ofo > 1O |m Hi wju

2 Confidence scoreS 711l vl ErAS A9
2F2 Confidence scoreS 7HAl vhd whA9] 7
T2 =7 YAS S "Rk Bl
g A7t &7 adoh ERL AR A
= AAlste £A17F AfbEotd 2 =79 AlA
o F8Y 3 U2 Ao oyt
Acknowledgement

2k WEIRAREAY D AREA)
g7t AR ses A S/ (Grand  ICTA
TAED) Al AATIZ AR QL (IITP- 202
2-2020-0-01791). Tt B =90 Haimtela]
ADRATIREY L8R S0 BB2ISRIA AlYL
2 AEd A7

References

[1] Jachyun Lee, Let’s stop the nightmare of forest
fires in the East Coast @ If there is a “spring
gunpowder store”, a large forest fire”, Yonhap
News April 14, 2019, [Internet]. Available



—_—

—_

—

—_

2022

https://www.yna.co.kr/view/AKR201904121197000
62

Haseong Gong, “Problems of large-scale wildfires
and their countermeasures”, Safety Journal, June
17, 2017, [Internet]. Available : https://www.
anjunj.com/news/articleView.html?idxno=17536
Seok-Chang Lee, Young-Hyeon Kim, Su-Kyung
Kang, and Myung-Hye Park, “A Study on an
Intelligent Anomaly Detection System Based on
Real-Time Atypical Object Recognition Technique,”
Journal of Korea Multimedia Society, Vol. 25,
No. 3, pp. 546-557, March 2022,

Tistory, “YOLOVS Architecture Analysis,” [Internet].
Available : https:/ropeins.tistory.com/44, Sept.
15, 2022

Tistory, “YOLOv5 mAP,” [Internet]. Available :
https://lynnshin.tistory.com/48, 2022.09.15.

57





