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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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YOLO:= 'You Only Look Once'9] £9latz 74
A1g saske eld RFoirk. o] YL o ¢ Hol

A% POz olulx] | AASE PAlsH: 57

At} SERIRE 71E YOLO 2252 43 Hojg7t S¥=
A5 AY e EastHA W2 A Ao] ARt =
A7go] Qltf{11]. of=it B 24 FAle 229 5 Al
5t5 xeflotn], A<t A EXIE 95l slido] Bast
Q% Aot o] ZAlE iAske YOLOVI HZH2 Ul
EQS  opJExel  'GELAN'mk A& Zjdal

'‘Programmable Gradient Information (PGI)'7} =U%]
9t PGl= 22 2 A4 F 742 (main branch)qt
AHgaP7] whEo] £/ A8 U8 WA gt
o} ok PGIE &8A9l w02 AAEISS ojujsl
o, 290 R7 4&0f Hea FAl IR 12].
PGI= 719 o}7|8lX{(reversible architecture)S 7]8ro
2 shedl, AbEel & At ol wa el Az
(auxiliary reversible branch)o] £3tsto] v]22 X7¢
Jth o] &= Aut oA Fagh dE3 sy, &



50 Journal of The Korea Society of Computer and Information

Azl AT 4 Qb R 2US BT €4,
GELAN Y| EQJ 3= CSPNetd} ELANS gste] a&4d
3 m¥e ekt AR 9A UEYIS
CSPNete A1Z4%el 284w Hu 552 7Sl
ELANS clofat 7152] 57

2173014 A3 ol
F92 9o £2 w7 et 2
PEPIZZ(MCMO) 713H16]9) B4 A5} WS ALg
SIICH6. ol2idh WSS A AROIe A8, ol2
Nroe AR 48 2 e
Aol 2 HiOIN Aol Matels A 71l
o 9l9ict

¥ A70lHE YOLOVIS
5799 Beeg

ARgsto Al dEat YA
3A 7§AMstdY:. YOLOv9Q] PGIet
GELAN HEYS o} [Elx]= 7]&E W&ol 7H]aL IE
e &Y RIS atdoR siAste] ¥ =2 FYES
Alg3ict o}g2], YOLOVI-e AMA sl 2@ AR 3to]
A 28 Q7 = ofulA] HlojEAlE skEAIZH.
oJE] HR|2] ﬂ}@oﬂl\i QIZte] d=3 AESHAL Front'et
'‘Back' & ZejAz H25lo] dZo] AHy STHS 2pd
2 3o} o] 9}551 ElolEIAS shasto] mHelFd
H 2 oo QlFo] s G4 HIolEoA &
of At oS QAL Esh= s AUE Hole

ol 4 oltlA] & AFE0] Fol= = AdS A
Aall & QAo Bast tlojHz &8Hch

Fig. 1.

Object Detection Using YOLOV9

3. Tracking Algorithm
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4. Image Stitching Algorithm
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5. Queue Recognition Algorithm
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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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