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A Study on the Evaluation of the Usefulness of Human
Behavior Simulation Reflecting the Gait Characteristics of
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Abstract: In the existing escape simulation, human behavior simulation is often performed without
sufficient consideration of the user's physical characteristics. Human behavior simulation that does not
take into account the walking characteristics has a lot of difference from the real situation, so the
effectiveness of the simulation is inevitably lowered. In particular, in the case of atypical architectural
spaces, there is a high possibility that more diverse behavioral characteristics will be expressed
according to the user's gait characteristics, so a simulation that reflects the user's gait characteristics is
required. This study focused on developing an agent that reflects the user's gait characteristics. By
improving ActoViz, the previously developed human behavior simulation tool for atypical space design,
an agent that performs autonomous behavior based on the user's gait characteristics in atypical
architectural space was developed and applied to ActoViz. Experiments and questionnaires were
conducted to analyze the effectiveness of the developed technology for creative problem finding, and
the analysis was conducted. Through the analysis, several significant results were obtained, and they
were mainly about dangerous situations that could occur in the relationship between atypical
architectural design and users. And, it helped to identify functional errors centered on functional safety
and convenience. On the other hand, there was no statistically significant result for the support for design
novelty.

Keywords: Human Behavior Simulation, Behavioral Characteristics, Intelligent Agent, Atypical
Architectural Design, Architectural Design Process
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[Fig. 1] Human Behaviors Based on Thier Physical Characteristics
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[Fig. 2] Digital Models of Human Figures Reflecting Typical Gait Characteristics
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[Fig. 3] Actoviz for Human Behavior Simulation Based on Human Behavioral Characteristics in Atypical
Architectural Spaces
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[Fig. 4] Intelligent Agent’s Behaviors Based on Human Behavioral Characteristics in Actoviz

3. FH E£AZE 71wk HAY AFAANN AFF SA 7k
A1YF AEH)AS 7874 B}

58 F9 stue ‘ktﬂ/ﬂo]r/} et el # <l AFEo
ARl wSo A Fejd o] e wg-
oA, 7HL§%3 T AL AYst= TER ‘4“0}‘4. 7
A= Fede A S X3 Vo= AeYsiolth =, A
Aalgo A Feolde a1 (Novelty)?t A 34 (Appropriateness) S & A ol J‘E:W} Nae
oulsitt, AFAAE LdFol WE o33 (Intro-communication) & 2 X4 Q17FEYE S
RALSE ool HES HGE Foto] oA Wdo] Jhedtti4]. ¥ ATolAM = idE
H 5] 7Inkgt QIxtels AlEHOIA 7]E9 7&}«]”?_ A A &g gk
A7 AR A 2 FAoRE AAHAT AS5HAR1e] 38 A5 2
A Bry Ads AS e dFo WA gis erxqoi olzgk WA tistel wHE
74‘5401‘/} *37“’] o] FudsE Fo|F <l AyEo]l AikE Thsdol vk webA

A AIERLE JheetARE S YAl A= By Bz
(o)

_

A7t 13 T
udh A QA B
F8% G=olth. Foy

=
i
o,

g
=

-
>,
fr
_\1

3579 el gAY fAl #ioldhs wabEg 2022wl S
wEE gAY vyolE Fgstel AFHAAE ke THS WYy A% FEHo|k

il
)
r

Copyright © 2023 KCTRS 27



A Study on the Evaluation of the Usefulness of Human Behavior Simulation Reflecting the Gait Characteristics of Pedestrians in
Atypical Architectural Design

< digs Hogtw AFSAGaA A5 Z2asolA AN
T S 49 33hd sHAEClT @R wge HAE A5 fAkel
£ ol&ste] HIBE FEjo] molHE tARIst

ste  QAztadlEs AlEdIAS FHsA SFolth e 1
AlEdel AT 18A e AlEHolAS Hlusty FstEs 8T8

[ 5]Rhino3DE ©l-&3 S5 MY CAAEHI ActoVieE o1 &F BE 54
7)ol Q17E % ABH A

[Fig. 5] Students’ Atypical Design Using rhino3d (Left) And Human Behavior Simulation Based on
Behavioral Characteristics Performed Using Actoviz (Right)
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[Table 1] Paired-Samples T-Tests on Creative Problem Finding Before and After Using Functions of
Human Behavioral Characteristics

Mean (Standard Deviation)
Before Using After Using .Mean p
Functions of Human |Functions of Human| Difference | (*p<.05)
Behavioral Behavioral
Characteristics Characteristics
(n=135) (n=35)
(1) Helped improve the gg:il;y of your atypical spatial 45429 (0.82) 45143 (1.01) 0.0286 0.869
(2) Facilitated the process of planning an atypical space 4.2571 (0.98) 4.4286 (0.74) -0.1715 0.447
(3) Increased your confidence in thg usefulness/rationality 40286 (1.15) 43429 (1.14) 03143 0.094
of the final design
(4) Helped you design new shapes 43429 (1.24) 4.4000 (1.17) -0.0571 0.800
(5) Helped you design various functions 4.2857 (1.05) 4.7143 (1.10) -0.4286 0.096
(6) Improved safety and convenience 4.0000 (1.31) 4.8857 (0.90) -0.8857 0.001*
(7) Helped you plan an appropriate atypical space 42286 (1.19) 4.5714 (0.92) -0.3428 0.090
(8) Helped you identify problems and design errors 3.9143 (1.29) 4.8286 (1.15) -0.9143 0.001*
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