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A Study on the Evaluation Methodology of Guidance Sign Placement

Alternatives Using Visual Perception Agent Simulation

Suk-Tae Kim

Department of Interior Architecture. Inje University
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Abstract With the advances in modern computing technology and building information modeling (BIM),
simulation analysis techniques are rapidly expanding in architectural research and practice. Unlike
production lines or supply chain analyses in factories, architectural spaces require a consideration of
human behavior and spatial interactions, making it challenging for traditional discrete event simulations
(DES) models to capture these complex variables. To address this, this study proposes an integrated
simulation system that combines DES with agent-based modeling (ABM) to evaluate the efficiency of
emergency evacuation routes in architectural spaces. This system reflects individual human (visitor)
behavior within the physical spatial rules of DES and uses an exhibition hall as a case study to analyze
the evacuation efficiency quantitatively based on different signage placement alternatives. The
evacuation simulation results suggest that a signage placement method based on density analysis can
improve evacuation efficiency by approximately 80% compared to a theoretical exit-centered placement.
These findings provide critical insights for designing evacuation routes in emergencies, showing the high
effectiveness of integrating DES and ABM in architectural space simulation analysis. Furthermore, this
study highlights the potential for applying simulations as an essential tool in safety planning and design
processes for complex architectural environments.

Keywords : Agent Based Model, Discrete Event Simulation, Dynamic System, Exhibition Space, Evacuation
simulation
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o]Ao|AE AHH0.5)9] SEE AHEAS o] sl A Table 1. Exhibition Scenario
No |Serv Delay Time Media option
=< '8‘]-01 _%]q{ ?l 612 2 uniform(0,15) Panel, BGM
Ao By 6211 3 triangular(0,30,30) | Graphic. Touch monitor
Ac]%]'—ﬂ 9\1\:]— 622 3 uniform(0,30) Graphic. Touch monitor
623| 3 uniform(0,30) Panel,
624| 3 uniform(30,60) Star-scope vision
625| 2 triangular(30,60,30) Touch monitor
6311 30 420 VR Cinema O
O @ REAl(teN.2) 711 | 2 uniform(0,10) Graphic
== Zl:i: 721 3 triangular(40,60,50) Video
""""""""""" 722 2 uniform(30,60) Figure, Graphic
731 2 triangular(30,45,30) | Touch monitor, RFID
732 | 2 | triangular(50,200,100)| Touch monitor, RFID
741 | 40 uniform(0,15) IR Cam, Monitor
811| 3 uniform(0,150) Monitor, BGM O
812 2 uniform(0,30) Panel O
813 | 2 uniform(10,20) Trick mirror 0]
821 15 uniform(60,180) Graphic panel O
831 | 4 uniform(0,60) Graphic, Ride O
832 5 triangular(15,45,30) | Background graphic O
841 | 4 uniform(0,30) Graphic, Furniture O
842 | 2 uniform(30,90) Graphic, Furniture @)
843 | 4 uniform(30,90) Graphic, Furniture O
851 | 5 uniform(60,180) Background graphic O
Fig. 2. Layout & Exhibition Plan Flow 861 5 uniform(20,30) Background graphic | O
911 | 3 uniform(20,40) Touch monitor, RFID
ABML 227} sy Zolojx 7icksl 3= f2lat o 912 | 15 | triangular(100,200,100) Kiosk, Sound o}
M9 Wguke 3-85k0] BAo] 755kARHR29], 7 A 913 | 3 triangular(20,30,40) Movie @]
9]_ ZE].-'% %7_.“7], 13.16]‘}‘;\_ /\}__/J\_—;ﬂ_ ]:H‘/I\JE‘ 7;[;;'@ 7%-7—]' 921 2 triangular(0,30,30) Sign graphic
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