ASK 2025 sttt EIN 3| =23 (323 15)

Scene-centric EH 7] 7|HE o]L3 CCTV IA £4

&A1, HRF 1, Rakshitha Nagaraj!, 7@ 9-2,314 53
VAl HFE o oA
2"}Eﬂ/\ T2 3]AL 5%

q]g} 7441;%%3 Jl__r

qazw1227@knu.ac.kr, minjunic@knu.ac.kr, rakshitha03@knu.ac.kr, maker@saloris.world, sjkho@ knu.ac.kr

Scene-Centric Tracking for CCTV Video Analysis

Dong-Jae Jang!, Min-Jun Choi', Rakshitha Nagaraj'!, Hyum-Woo Kim?, Seok-Joo Koh3
'School of Computer Science and Engineering, Kyungpook National University
?Saloris Inc.

3 School of Computer Science and Engineering, Kyungpook National University

CCTV & &8&% uwg RYHPLS 2nfEAES I 942 2 AFE WA 7]9KScene-
Contric) & Bl A o) A FAsh Awe £a7 AWE ALBh Aok ALHE
Cityscapes HIOJEI N O.% 3<%l SegFormer Wl #-83) weh A o1& Aleloldsta,
APixel) 710 24 AHAF B3 FH dS AEA o8 AF 914 )

(Grid Clustering) &% “1E3}3to] Aral/atel] waks 245 2yain,
ks

[e=] 1

1= = =
S AN gAE ok Ao Fl=glo]lER 2d e ¥ S Foly] ¢Ja] HSV A4 3 7)ut
e 7teAE AEs maoy, ¥x Ae Aol dads Il A% A, At A|AHe
F2r 7oA Ho W A AT 6737%, o SN 58.11%S AP, ofzt gt A

[e]
YOLO+ByteTrack thH] Z#¢) A2] &7} 62.19% MW=L FPS = 164.48% A5 1Th

1. ME 2.1 71F 479 A
= Mx o =

CCTVE BW wE 58 B4, oy A wa, [ I AEAe e BaA b E A
AbaL o8 ZmFEAE A A AR Hloly 4 €] AsE ATy, Ea], 24 wE ANA 2% 7+ 7}
HBods Folal k. 71E A 7IWH(Object-Centric) 2oL} zv wWalz <ls A ID 7} A= &

AW B43 % g7l 7k (Occlusion)©] L T4 AEKA ]l A= EAZE AUAT HH%‘ ks
z1 Wtz Qg =4 HIwr} AstHE sAzF 9 AW A 7 o) dE g 2 &8y
ok Wb, vf7 7149k (Scene-Centric) -2 HIT] S Ao, AlHE(Semantic) X 7|REe] A e Az
Qrdl AmEeldolA] A ge welFa g v AEE XA,

CH1Y. 22y 71 v 7)eE A SAIA o 22 ARFsh= Al=E T2

g e A1 B4 oEslel A4 we) BA 4 ¥ AT Cityseapes HOlR RO S

A A 7kstel A7 AT SegFormer(3] 7INEe] AJRIE Al =1ele]o]d & &

B QI Cityscapes HlOJE]A2]O.2 dH5x Lol A e FEIT a2 139 o
SegFormer R3]S 2hg3) W4 7wk 929 gxsp  BE Theel WAE mEh WA, G Region
AzZF 9% 7w 1Ele e ~E S EaEe] 2A of Interest, ROI)S "‘——i‘- gatol A S A4
992 apeke a2t Ad/atd wae w4 ©1M,MOG2 VWS &89 wijAd AR I @
Wt} o]2 B3 AW o]F FES Alzbsieby, 7 #] (Background Subtractlon-based Motion Detection) =
AFg W W&y O oA AT A7 gxei;, ol AA GHE FAUS A=A A HAL
wak HSV A4 37 71dE 88 73RS 2439 A G| S~ 2 F2(per-pixel clustering and

R

2. =&

FefolER olg o2 Zo|mal g}, tracking)s Fdl “LEShE ], ofu] WA (500 %4 o]
3 FHR(0.5~2.0)F THoke AA TS 74
o d7gstar HSV A% &3 719 A 53 7 A

- 549 -

it



ASK 2025 sh=dtEL

H3l =2F (32H 135)

A-gel LHAtet s EolER Qg QLHAIE A4S
sttt ol % 7 A= T4 A (centroid)s 7E o E

WA S Agetar, A& 91 7|9k a2g= S 2~HY
(start location-based grid clustering)S &3l x}&Fe] 53

WS Ad/etdl oz A Esht) vpA|wto R o]
s ©A 2 Al ZbSl(anomaly detection and
visualization) & Fa3to] oF8, A& 59 o
T2 AR gA e, A @9 o)F HYs
AR o7 ®EAZ

Per-pixel Start location-
video
ROl Selection substrction- clustering and based grid
based motion h "
tracking clustering
detection

Anomaly
detection and
visualization

(13 1) A9 oY

23 249 AA
AF e F7H/0RE CCTV 9345 HAE HolH=

%E“ﬂ% Al AA,

Wl

Cityscapes Hlo]E{Al[2]S. 2 5% SegFormer

Bl 28 == X}%} FAS AldE o] st
MOG2 W7 AE3 a28= FH2HHS 58 2
ZFo| ol s H=9} Weks 4 gl th(SegFormer-Grid).
E4], YOLOV8[4] Ral& 25 AA=S A=3sla,
YOLOvS W7 ByteTrack ERARBIE &3 A9
olF Aot W FHAH. F ASH BT o
& zZyq 1+ SAA 015 HE S A5 Pak«l

@Lz‘sg/g}sg H z&ok._% /;} 3 uoue] H]—?S]: /uuﬂ x%;ﬂ- 9}

AR AeEdd A & ,FPS)g TNEo R A
o B7HH

2.4 1-64 73J/1r

AL F1H oftF g oA WA H AT F1F
AN F 2170 A EHS -%791“5'}“’4
SegFormer-Grid &= i W3 28 4% 67.37%,

YOLO+ByteTrack[4]2 80.34%S &4 %E}. ozt 3
Aol 11 7] EFE F4 3 SegFormer-Grid +
Bt e A A% 58.11%, YOLO+ByteTrack[4]
< 88.68%% 7]=3dht). oFtt 7oA SegFormer-
Grid = d=dto]E THARE Qlal] F4 o] EbA s
BAF "R of e QEAZF WA 2Ly AA
ZF /5ol A= SegFormer-Grid 7} YOLO+ByteTrack
4] Uyl Zd A £27) 62.19% W23 FPS &
164.48% &= At

25 A3 24

At Al 2~ Hl(SegFormer-Grid)> 37F 2 oF7F 3
oA Wk AE Adee HIE F1F A
SegFormer-Gnd«] At Wk A T = 67.37%,
YOLO+ByteTrack[4]2 80.34% =, YOLO+ByteTrack[4]
o]l ¥ ¥ AL E HUTE ozt A A=
SegFormer-Grid 7} 58.11%, YOLO+ByteTrack[4]7}
88.68%%=, Rt &AM AT Aol7h ¥ FEeA
o} o= HSV A4 &zt 7|0 488 7tex & 4

ot

%

POt =
s Ask#] 33 7] wol vt SegFormer-Grid ¢ &
AL A G2 AFS aI53lste] olF d'
S AZsE = vk A, JA I e
2 Ai mEAo] Zol HAAZE Aol -3t
= Holtk. AAZF A5 H7F A SegFormer-Grid
YOLO+ByteTrack [4]tH] 2 A7 =7}
62.19% W23 FPS = 164.48% A5 o] A7 a
BUEH fEltt oS B ey ek
A& =7} YOLO+ByteTrack[4] Xt} W H2
719 Ao AR, 53] 21 Wl Wl
MOG2 HJ7 2 719 e 50l 7]lght),
ozt oA o] A ©H] s A o

[€)
SES LHY U A daels k]lo] &

golER Qg o & EAlE g

pui

714k (Scene-Centric) HHS 3l
AR2E FAsA, A4 A2 158k,
Aps A= A 22 El(SegFormer-
Cityscapes Hl°]EAl[2]e.2 St&5H
Zgaf ==t XPF* FAE M

HA 7IRE A Ao agE =Y
2HE S S8l i} —ir’—‘i 2 g AEE Sy
A A, —?ﬂ 78 ol A ﬁff Wk ’—“l‘jé‘ e
67.37%,  ©Fzt oﬂH 58.11%5 EAReH,
YOLO+ByteTrack[4 ]( ZF 80.34%, ©Fzh 88.68%) tH\ﬂ

[e]
Grld)a ]Jﬂq.
SegFormer &
dl e o] A 8har j“a

wGo HIAeE Btk oy AAZE s FrtellA
YOLO+ByteTrack[4] tH] Zdd A2l £%7F 62.19%
W23 FPS & 164.48% /g% o] AA|7F u%E FUH

Bl Feds ik FF AT AM = ot "o
B % SegFormer 22 F7} T5AIA A ®©A A

T A L L L
249 oy AF YA 2 Aratel A2
o 2g4e FEE dgelnt.

AHAFET:

“01 AFE I EAREANR L AREN7] P

W SA ALY A 9S Ba] AL 7(2021-0-01082)”
HNEE

[1] Hwang, S., Heo, M., Oh, S. W., & Kim, S. J. (2021). "Video
Instance Segmentation with [FC." Advances in Neural Information
Processing Systems (NeurIPS), 2021.

[2] Cordts, M., Omran, M., Ramos, S., Rehfeld, T., Enzweiler, M.,
Benenson, R., ... & Schiele, B. (2016). "The Cityscapes Dataset for
Semantic Urban Scene Understanding." Proceedings of the
IEEE/CVF Conference on Computer Vision and Pattern
Recognition (CVPR), 2016.

[3] Xie, E., Wang, W., Yu, Z., Anandkumar, A., Alvarez, J. M., &
Luo, P. (2021). "SegFormer: Simple and Efficient Design for
Semantic Segmentation with Transformers." Advances in Neural
Information Processing Systems (NeurIPS), 2021.

[4] Ultralytics (2023). "YOLOv8: A High-Performance Object
Detection Model with ByteTrack." https://docs.ultralytics.com

- 550 -





