= He syt

jp@kumoh.ac.kr, wdragon@kumoh.ac.kr

City monitoring and management system using route buses
Jin Su Park, Soo Young Shin

Department of IT Convergence Engineering

Kumoh National Institute of Technology

8 o

¥ e S0 AT 2 B £24E PUAID] Aol A3 Jlve] £2 91 8 Be) NAT AT 2 AAGe Laag 2
o RUER) A12ke 283l0] £2 9 £ o] ohet et HlolEl2 AKRECE AT, olg Sl 7N ¥4 7142 Aelatol 917 @218 7RIt

T ojate AN 53], TEG, BUblols, £2 39 5 £2H £2 S4B oLz} $URA, WAIZ, B 847 59 4T O 2012
AUaP] QAL R8T}, 2709 HOJER: BANELZ AT B4El0] £A] OF LAAA0] WelEln), o2 59 £A Anlel 4x1HE 5EHE
ARt A A O 2EL PP RS BH2 Bk

I.A 2
Ao A S0 = B FAp 287 F70, BN A, AdE 9
& =R B B e 5 g FAVL Saen dn oee ¥
ASL ARES] sk RS 919 ek ohleh, A2l S 913 B
Yool £msla gk 59 U Aa Aagel Rl i sAR e | WR - LTl
Aol gk F3 Azt F7kste] WA Aol vl ESA o] S7ketaL Sirk £ 2] may)
53], LEE, Bdojol, 919 Ha 5 B4 9 AAnE 35
o] 7 whE Aok A ggo] stk od 3 £AIE s dd]
SN T4 848 AAzto g BUE st A48 geE = gl
lo] 493 ez} al 2 Axlsl=
Aletel Laskeh e 24 Aol 2y dehy 42 Aok ERRRRE—
o 1 = 3 2 = o)larxz| =
A v} ARE SHoA v ZE Aot o]d AAAlM = AT U B A A do] 918 9 B QA QA% AAD AR
TEs 288 ol AFS L83 A2TS mYska Tl & A .
2 gds AdAE dg 247k AH=A FRldin.
oA M) o] ohd =A) Aoe A4 ow Faahs b AS
3} 9.3 3l AL 23 Hlsl= 1S 5
Fg-3to] A JOEﬁEHEi 00]'3’; J\‘ﬂ:h A 2~ES ﬂlﬂ‘f&%ﬁ‘n o AH A A0 0
- = A3 = =7|4- o 3] A=) o] o]
_J_}\\j_ (S XQOH;\E]_ oie T7]"1—-i 1‘5301'7] U:HT,:O]] E—J—‘/] L]_v—*]j/]— Z'ﬂo]’o]—‘_‘ }\])\%}% }‘\jtﬂi‘—aé‘ %]_%_éj_ Ta }\O]—EH ?\i‘_@lﬂ}_ == _7|\_}£ }g_
= ol AlME AR =4 A9 HolHE 4 Yo & d o . B
B 24 223 AAAEE 3 HA gt B 3 HuA A4 75

7,

2 , . ’
78R F, SHESl gt E%AL dsere we ﬂwm -
g T
. c2 gy =2 43y BHO0AEY)

47 a9 2 E2 98 24 o

12 Alotsls Al2=de] 5 oAE YER BEfolt) M A 1 2= wANAZ 885 Qe v ‘rlgq Q2 oAtk Al
ol = GPS, 7Hle}, 3D gfolt} 5 thekeh Ao} Jut]= PC7F ghaj o] 2o BAE gbveke) 3D otk Al gd T2 92 olAsty lwg =
B S o] B2 E FHOE B4 ANE SRUT, O

sie t HEg Aga A A4S Bl 98 94E 249t RGB e
HSPCE AETH FHE RS e S U AT AL NS ey v gw gY 24 16 0 17 AP ngel S
WS A VA TS Tl AANEE AFsch FA A A = o] &k W& 2ws} BEE of7kA 7t Q1A Eo] Astaks EA|7} 9l

o

of A4E
L%X]%~ ARl §18 E, Sl Aokl A28l 2ho| ek A7) uh= AlA]

P g5 A OS] 28 . o2 223 93
b 471502 BheY Yoz T 3

ok



2l 3D #olths A3 o] E Heksle WS AlQFeH3.
$e 9% 7718 M3 AekE uew sk A4 Q48 e e
E

Ae] e gl

1 e
g s yHE

24 oA

AL}, A A B Y

235 St 2

a (GPS, 9 & A&

gl PAAE 2 A YRS dEei], 223 A ITS-VMSE 54

ADEefO 7(2 2

<E2 pdas 3R oy oAl

FADRIOA]>

I 4 AP, BUFEA, WS 94

T4 AR E A B2 LA, B Y W2
QAT AT B A5, Fuy] 2] 5 RgoR wyshe 3
A BAE 44 A A4 532 7155, 9 77kt Q4 32
F59 948 oz AAstd o TES T 7714 £4 0
olelE BAMEIS olelulol e FHSIH Adhelolm S B3 A
Fo WuAS AT

I 4

2R A3AF /14e B89 £2 2 BA8Y ZUHY A
28 AT Z12e) £ BUEY A2Ee 7 a2 HEe A
sge Doz ok, 77149 #eE 93 wEe] A9e 9oz A
A A 2T N2 B B4 AAHY GGG FAH0
2 BUEY & 4 9om, 03452 #8971 LS AW 187
AUee 2T 5 o w24 U9L AT AA FE £F 9 5
dolee B5¢ uad 442 Fo A4 B&S PN 5 Ak

A AR I oPd, 87 A4, B wel T84 B 5 0%
& ol H§  glon] 53 TEEF, Bdofol st 2 1Y £9)
o o A the GFS A FIAD 5 Aek FF A28l AR
T8 2 e e B HT AA) S Ao s Fh AT

7t s,

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-2025-RS-2022-00156394)
supervised by the ITP(Institute of Information & Communications
Technology Planning & Evaluation, 50%)

This research was supported by Basic Science Research Program
through the National Research Foundation of Korea(NRF) funded
by the Ministry of Education(2018R1A6A1A03024003, 50%)

(1] Al ANl 2 EE A Ol ‘E=Zebd deF 7 Ald.gpr &
Abal EEEA A28 ©91 (2025, May 16). S UAIE. Retrieved
from
http://www.joongang.tv/news/article View.html?idxno=138760.

[2] V. Kumar, H. Singh, B. Bonev, S. Karn and G. Tiwari,
"Safeguarding Mobility: YOLOv8n-Enabled Road Surface Detection
and Classification,” 2024 32nd National Conference with
International Participation (TELECOM), Sofia, Bulgaria, 2024, pp.
1-4, doi: 10.1109/TELECOM63374.2024.10812299.

[3] Kumar, V., Singh, R., Gehlot, A. et al. Various computational
methods for highway health monitoring in terms of detection of
black ice: a sustainable approach in Indian context. Discov Sustain
5, 245 (2024). https://doi.org/10.1007/s43621-024-00466-1

[4] M. V. Medvedev and V. L. Pavlov, "Road Surface Marking
Recognition and Road Surface Quality Evaluation Using
Convolution Neural Network,” 2020 International Multi-Conference
on Industrial Engineering and Modern Technologies (FarEastCon),
Vladivostok, Russia, 2020, pp. 1-3, doi:
10.1109/FarEastCon50210.2020.9271368.

1056



