S AME T FY wd A AL

=
AR S AAF R, I, A BTN, 2 F 9] e ofaps

hj4517@knu.ac.kr, songlook@knu.ac.kr, rlawldn1126@knu.ac kr, skfkdrpb474@knu.ac.kr

A Policy Framework for Automated
Drain clogged Detection

Hyeongjun Kwon, Songhyun Kang, Jiwoo Kim, Seongsik Jang

Kyungpook National Univ

9 o

B =T TAY et AAE #EE AF AHhd XFH o 37F dake 84 2 A B Al Aol gl $hA 9
—‘jrlﬂﬂ S wpetsta sjAsty] el 712 CCTV ¢lZek 9@ SAMS 0|83+ Semantic Segmentation 2 object detection 4 ¥4 7]&S -84
Al AE T e ARE Aagtew I 3 4 9lE AMS AA A el S 9 dA4 CCTVY 71e4 78 7FeA e TAoR B8]

o 44 A4 ol 7 )

[.A4 & o2&

AEA EAA AZ w2 et E olFEg ot 98 A&A F 1. Semantic Segmentations |83 7] 2] AE 7

o WHEZ, oUEE ¥ B8] ANH BN AAFES A2 1) SAME ol4a 7 U

5 ol A28 ABaL Y A0 el 53 £ Bl T A AR AME AL HolEE o83 9E AHIS RGB 24
& 71 16 Wol A4 URAL PobA ofF U 42T Hn Y o= M F @ e ol 102 7] 22 Fo)

£ Aow selHon s Asdl FULE WA BAUR olF, SAME 44 ojulAl ) ZE B BAZ 28 A 7
g, Y SIS S 0B, BRI, AN & MY ) A9 A L S SIgow 1Y e
B 19199 5 % 270079 o] Fs Aew eyl o "

ofelek AEAle] ol B7aka Agka) A TSolE AHEE F

HiEAl . P RIS Sa 147971 0% 53% 57 P‘z 7o g gl

WY e oy w4l 98aA o A4 $elt slo) A

sk delglon] o, AT e B 48 5

e %715 5ol 9900 dhal AR 2 Bgelol ke v

& w3 A

0|2 Ea Asn phalo] uloleh ol2u} o iko] 2ole] v Bral 8

@l& @:ﬁ}lg %TA»} H?;L jl] o EH;J q} ;Qii g 2 29 1 ASrE A4E T 2

wE AR A28 b A3 bl olF U 23] A mese D 7o MY Aw W

C mheteh oot olelol Sl dol Surmel B oo w  THY @ THel WA T BEe T Ao 4L TS
% ol oz 1zlo] 7] il A £ o e D09 B TR GA T W el we o A

£ SRS et 4aaA Ra BRL AT gt P S W Il Skl ] s oot el
B eRolt 4 309 45 Folo At Aerel ey ks 010 SO TR HUS ARG Suase el sest

BAE A sko] AR HlolHE At et

= T a7t SA] TFsdt ‘ el miem o =) |
oh e &4 4&%C‘“1ﬂﬂ@ﬁ¢£§:}@ﬂﬂﬁd@ |
Sl 277k 1S A ol Auntt 22 58408 Hav) [ samorem s |
7Hed WS Al g l

| = TR TR TN |

l

| S o = oA =rsE et |

a8 2 AA AAEH FRE

0750



3) 799l 2ol 99 g

A o2 el By AES gash o)F, Hele 29S B
7) 913 s kel T ) 491 BB RS A5 919
A 971 298] YOLOE Atk
///
\
a3 ufEx s olvlA ad 4
roboflow®] HUlE2 2. HolE AL ol gate] WSl HolE Al

yolovllsi ﬂ%é 288 A3} mapE %R HHjEEZE = AlF
. ;

l oH T 9B
2. A0 AAH eEA 4
1) 71E detrE Aad] vgTx

M) sk 557337700l T Agaee) 82 2023 2401902 FAHeA
o] 15917148} AukA ] 1151 4567040] A4S F3I8191T, 906,3B0714 HAE
S olqirh AT sk A 9 oF 3839 Aot e

e @ A2 Ao AR Ak v asH o AR 45
7h Bk webA wlg b 2abdol "WojAl=
2) 71 A" CCTV &84 Hlg7=

AEAd A" CCTVE 1770002 CCTV 3 tjd ZYEgo] 7}
S8 gsres AE o IR oln] FHE CCTVE 843 33t
FE AAE o] whe] A AME 7hg A o2 RUEE Heke 7]
2 Aser A2 o4elur vobn o),

Ol

CCTV 97 2415 918k Ay 8 71 CCTVS s 7hs g AxE
dlol =1l 159 R BYEY 919 3} 9] ATt Eo ) 2E&Ho
2 AAE drhd A0 30% ool Hite] kil F4to]
AH] FHL 800 ez Fato] Hof FA) A4 224904 1009174
= Agap 2 AoR didn:

T 71E A g CCTV7]iF Al =9
ATH: 159
el 2249 2 74u): 809
A28l 5 309
ik - o 1009

7] CCTVE ©] 83 BUER o]
= y)rg]g]..‘: 740]\1] o].‘: x%iﬂ:ﬁl

ot

Aatgzel del aedo
AAA SRS A,

A 78 by 2
) CCTV 58 435 B3 gy 24

AR A AL A5 A A Aol 12 10molA] 20m
delel e dAow s A9

CCTV= 5mell A 10m Abo]] o]d
30° A& ofglE Weure g X))

AP el wek AAS W, OCTVZE ARS HFE o] 24 Age
AA)3z0] tan(ol 2 e thie= Zhw) =2 ALt
o u, 87m, 10m 15°¢ |, 37.3m AW #=7z7} Z4AHe].

3| FAHSee=LRE 3|
% 2 CCTV Aokt #5 #¢]
A Eo =9 e AL AW #= 7
5m 15° 5m / tan(15°) 187 m
5m 30° 5m / tan(30°) 87 m
10m 15° 10m / tan(15°) 373 m
10m 30° 10m / tan(30°) 173 m

33 CCTV+= 2005 3k24(Full HD, 1920x1080) ©]/d<] ats) 3 7}
Wekg Abgat. o) Aol st B4 AN, A% WEw 5
2 Wakabl 4s] $la eln, o 0°5m 279 A 3
B} o] Sol oJ U o] 52 prkelo] BRe a2 AT
R, et Sehs 59 B2k o APl 1107 SRR, He
SIS A VIR € e A0 R o A

V

HSeE AR 1% 2 CCTVS) AR 712e nelge o), 7144 @
B4 24 QS 9, 5mel olel 445 CCTV 15
A9} QIS Aol Qi B
| el e 0,

B AN E Yeree] e w

=5
N
!
A
ok
N
o
_)‘4_11
Y
ol
ol
=
1o,
o
o

Sk 7} VA= %El

25 6} o]:7}o] L]. .+__<|3_

=
719] 2l ek A
A
e}

>~
>,
N
N,
)
=
rir
rir o
o
> e
[ -4
%0,
fu)

=2,
X
2
to

Lo
~
olr
o
-z
1o
P
N

ox, U
o|
o
2
ol
el
4
o %o
rr
ox,
o

o

off o

f
_O|L
I
i
>
o
1o
)
Ach

.
et o
3

%o,
rr
oy
dr
ot
~

i
e
T
=)
T~
o Mt ofr
2N
=
s 4y

o2
k1
of il
ol
=)
2

Ruig
Rl od
st
o
e
4
0,
= o

A7} 7Vsste] AWIEe] obdle) AA] 7]
REolUZHIT 7]4S §9dte] E842 &A gejr 2T
gAo] & 7 ot}

[1] MSE-A Eesebds EANALL, “ ol FaHE &9
L wr 2" AEE-A] 2023-07-13.
[2] Roboflow, “ Gigarette Butt Detector Dataset (Deven Markov?', Roboflow Universe, 2024
(3] MEATAREAR), N A Soi7E 89 2 Fhafs #4104 95 Avildble: Newsis| REAHE]
[N SSEA (AL EA T ARGAIW), A2 XA HER) CCTV
HAHG (25630 7)) HolE” A& dhdolE 3, HeolE
[5] 345 “SfrEH AT, SAREEAA 7T PDE), 2023
[6] DeepSentinel A =] 7}o| =, “ Tt the camera dovwn (15 - 25 degrees)
for best performance’ DeepSentinel Support, (%), 2025
7] NEATFY, “HeF CCTV 38 ¥ FHHHLp, MeATYd B, 2024

-~



