’m Check for updates

Journal of KIIT. Vol. 24, No. 8, pp. 171-182, Aug. 31, 2026. pISSN 1593-8619, elSSN 2093-7571 171
http://dx.doi.org/10.14801/kiit.2026.24.8.171

A AsH VIM Ao} ZlXES 2AYT #3A
v WE B Bd

AAE

JH

Tourist-Site Crowd Bottleneck Detection using Temporal
Verification and VLM Reporting

Taeyoung Seo*, Hyun Yoo**, and Kyungyong Chung***

This research was supported by Basic Science Research Program through the National Research Foundation of
Korea(NRF) funded by the Ministry of Education(RS-2020-NR049579).

2 o

B =5 #3A CCIV YA 75 B8 4 gAst Aol gETES AAdste B ARkt
At BdE A AxE SA-FA H F Y= 7N GHE, B o)FEE, FY-FF HES AES
o W& i ol 2o dA ARt o) A&E wolvt AA AT EI HFE oME 3| VIMe &
g3to] A3 99 98 5F, ¥ 2AE X3 YXEE AT oHd TR vY =YY 7w BH
oA TAEE dAA SR AA Y AFES BT Ao s FESHA ok A wEEolHe} Az A
HE 3 8oz 4 At FA olslst e - e dT AFH #A ARE AFdrt. A
3 A3, Ak 22 Flscore 0849 AUC 091 243921 false positive rates ) 71% FAAZ T

Abstract

This paper proposes a model for detecting crowd bottlenecks in tourist-sitt CCTV videos and generating natural
language reports. The model detects and tracks pedestrians, computes grid-based crowd features including density,
average speed, and inflow-outflow ratio, and confirms bottlenecks only when these conditions persist over time. For
validated events, a VLM generates reports containing a situation summary, risk level, and recommended actions. By
combining temporal verification with quantitative metadata, the proposed model improves the reliability of bottleneck
detection and provides actionable information for on-site crowd management. Experimental results show that the
model achieves an Fl-score of 0.84 and an AUC of 0.91, while reducing the false positive rate by up to 71%.
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