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[Abstract]

This paper proposes a system to efficiently manage delays caused by unmanaged and congested queues
in crowded environments. Such queues not only cause inconvenience but also pose safety risks. Existing
systems, relying on single-camera feeds, are inadequate for complex scenarios requiring multiple cameras.
To address this, we developed a multi-vision long queue detection system that integrates multiple vision
algorithms to accurately detect various types of queues. The algorithm processes real-time video data from
multiple cameras, stitching overlapping segments into a single panoramic image. By combining object
detection, tracking, and position variation analysis, the system recognizes long queues in crowded

environments. The algorithm was validated with 96% accuracy and a 92% F1-score across diverse settings.
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I. Introduction
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II. Preliminaries

1. Queue Recognition Related Pilot Study
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2. Object Detection, Tracking Related Pilot Study
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III. The Proposed Scheme

1. Overview of Research Process
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Object Detection Using YOLOV9

3. Tracking Algorithm
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4. Image Stitching Algorithm
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5. Queue Recognition Algorithm
2 Ao AAIEID 7Rt Queue Recognition &
nel5e) FA 2He 75 404 58 ol2t MRS
Akt Aldsta, 2X1o]= s10]2 &2 AFE OJAI5}HA]
@ AoIck olE Sla) graeie A 1o Ak o)
FS 702 £ JiR QAR AAZOR B
}Eju s HW% At 9ict. of

Do)

= 7131i 74]’?_}0}5 740]&[24] 4 7 o
2 Blaes AT 5. ol2 0BA0Z HaE, o
2]AEQ] Zo]Z2 EX B&F HA0] 'dist_divider' & U=
MinDistNum'© 2 AoJsit}. 'MinDistNum'-2 #{2]
AEOA M A2j9] JieF Z7dsty, ofdf A=iH
7Vg A2 'MinDistNum 7119} 712] 3te] HatS Alktsto]
'dist_weight'2F= 7}Ex]2 ALsict oA 13t 5
Aol e @o] WA Qeplesch e
‘MinDistNum'o] 0 o]s}Ql 3% 2] dAZE 0oz A4
. ol AEE A2 a7t gAY oh¢ —.% o
A2 4 sl ol of B Bl =

}o
W=

‘avg_smallest_MinDistNum'o], o]
9 & 9t AR ) HA F 7ES TEsh 7]
Qgro ALt olo] ojgt 24l chew} Zoo)
A9l Aole]ojof oh= ‘dist_weight’ 7FER] 3k
‘bytetrack_weight’ 7}5X] 3+ 1.4, ‘dist_divider’
WU 5= AREE|o] 7P At 4d50] L= miatolE]
yEstot
M
Zdistancei
avg_smallest_MinDist Num = w,;* =1 i
5 SR @AM+ ByteTrack2 ARE-sl ZHx]|2]
Alolat AF meel zio) 9jx] A wislke Al
ByteTrack®] 7{2] ClolElE UEAeo=2 AHT 3,
‘num_distances_to_average'2 JoJd £ 759 A
2] S Ad"sid 1 g2 ARlsith o] Hdgkol
‘bytetrack_weight'2}= 715X S 79.%6}04 25 Hek
WAL GeelEgiek gof AR Aae) 1 lofel 2
$. ol YRS 302 A e e g2 wge
ok o] g2 5o e

o=
olg], o] Wk aglo

S gl
I=]

Y ‘mean_byte_track_dist’
2 QUAEX] 7] sl HAI7F

=



52 Journal of The Korea Society of Computer and Information

Hato] A|Urhe Algoz whdd 4 Qe 7| dAe
2 AREED. o]of tgh Al
olz]ojo} H= 'mum_distances_ to_average' Hpgko
2 AREo] 7MY Agdet 5ol e g E AHE
SHict.

Zbyte track_ ;.

%=1

Zbyte track_ ;.

%=1

A={w, % ifw, % >1

3 otherwise

A= mean_byte_track_dist

o] ATOINE o] 5 71A] QAR L
g ol21 QEAlS WEske £UES TR A7) 21
of 71o] e} QgtEct AL, ZRlo] 91x] WiEjol
A olz0] 52 A

ARIS0] 5

2 49, Tueze
ToQrkn Wit md s el Zejast
‘Front’ Q17| 'Back'oms Teste], £ Z2A0] 2K

Sl oheliAet 2248 H 83t Ol yaye z2 A

AEgo] golut T& Ak

gofl 7IHeit). ofefel WAoR 5 A Sl ANES
A AR 2 o, SAjols o] 2= X

o
ANEIA] S YA 4 ok

Fig. 4. Line Detection Using Queue Recognition Algorithm

6. Fusion AI Algorithm
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Fig. 6. Line Detection Using Fusion Algorithm

IV. Experiment

1. Experimental Environment and Scheme
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3. Experimental Results of Fusion AI Algorithm
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