
Post-occupancy
evaluation
Derive generally valid
behavior patterns

Pre-occupancy
evaluation
verify human behavior in
early stages of designDigital simulation

?

Simulation of human behavior in relation to space,
agent-based models

Author: Lucia Cyprianová
Supervisor: Lukáš Kurilla

References
BONABEAU, Eric, 2002. Agent-based modeling: Methods and techniques for simulating human
systems. Proceedings of the National Academy of Sciences [online]. 99(3), 7280-7287 [cit.
2022-08-24]. ISSN 0027-8424. Dostupné z: doi:10.1073/pnas.082080899

CHELIOTIS, Kostas, 2020. An agent-based model of public space use. Computers, Environment
and Urban Systems [online]. 2020(81) [cit. 2022-08-24]. ISSN 0198-9715. Dostupné z:
doi:https://doi.org/10.1016/j.compenvurbsys.2020.101476

CROOKS, Andrew, Arie CROITORU, Xu LU, Sarah WISE, John IRVINE a Anthony STEFANIDIS,
2015. Walk This Way: Improving Pedestrian Agent-Based Models through Scene Activity
Analysis. ISPRS International Journal of Geo-Information [online]. 4(3), 1627-1656 [cit.
2022-08-24]. ISSN 2220-9964. Dostupné z: doi:10.3390/ijgi4031627

What is the potential and benefit
of digital simulation of human
spatial behavior in the
architectural or urban design
process?

GEHL, Jan, 1987. Life between buildings: using public space. New York: Van Nostrand Reinhold.
ISBN 0442230117.

GOLIČNIK, Barbara a Catharine WARD THOMPSON, 2010. Emerging relationships between
design and use of urban park spaces. Landscape and Urban Planning [online]. 94(1), 38-53 [cit.
2022-08-24]. ISSN 01692046. Dostupné z: doi:10.1016/j.landurbplan.2009.07.016

GRIMM, Volker, Steven F. RAILSBACK, Christian E. VINCENOT et al., 2020. The ODD Protocol for
Describing Agent-Based and Other Simulation Models: A Second Update to Improve Clarity,
Replication, and Structural Realism. Journal of Artificial Societies and Social Simulation
[online]. 23(2) [cit. 2022-08-31]. ISSN 1460-7425. Dostupné z: doi:10.18564/jasss.4259

HELBING, Dirk a Péter MOLNÁR, 1995. Social force model for pedestrian dynamics. Physical
Review E [online]. 51(5), 4282-4286 [cit. 2022-08-24]. ISSN 1063-651X. Dostupné z:
doi:10.1103/PhysRevE.51.4282

HILLIER, Bill, 2007. Space is the machine: A configurational theory of architecture [online]. 2.
London E1 5LN, United Kingdom: Space Syntax [cit. 2022-08-26]. ISBN 978-0-9556224-0-3.
Dostupné z: www.spacesyntax.com

ORKIN, Jeff. Applying Goal-Oriented Action Planning to Games [online]. [cit. 2022-08-31].
Dostupné z: https://alumni.media.mit.edu/~jorkin/goap.html

SCHAUMANN, Davide, Nirit PUTIEVSKY PILOSOF, Hadas SOPHER, Jacob YAHAV a Yehuda E.
KALAY, 2019. Simulating multi-agent narratives for pre-occupancy evaluation of architectural
designs. Automation in Construction [online]. 106 [cit. 2022-08-24]. ISSN 09265805. Dostupné
z: doi:10.1016/j.autcon.2019.102896

SHIN, Sangyun, Sangah JEONG, Jaewook LEE, Seung Wan HONG a Sungwon JUNG, 2017. Pre-
Occupancy Evaluation based on user behavior prediction in 3D virtual simulation. Automation
in Construction [online]. 74, 55-65 [cit. 2022-08-24]. ISSN 09265805. Dostupné z: doi:10.1016/
j.autcon.2016.11.005

Virtuplex [online]. [cit. 2022-08-31]. Dostupné z: https://www.virtuplex.cz/

Research question

Agent-based models (ABMs)

Finite State Machines

Markov Chain

general schema general schema

general schema general schema

example

general schema

Behavior Trees Narrative Based ModelingGoal Oriented Action
Planning

Decision-making in ABMs (Rule-based)Bottom-up strategy Combination of bottom-up and top-down strategy

example example example

„a system is modeled as a collection of autonomous
decision-making entities called agents. Each agent
individually assesses its situation and makes decisions
on the basis of a set of rules. “ (Bonabeau, 2002)

Dynamic models
• Particle based
methods: physical
and social forces
of mutual
attraction and
repulsion

• Fluid-based
methods

• Cellular automata
• Process driven
models

Space Syntax

• Analysis of the
relationships
between the
morphology of
space and human
behavior

• lacks dynamic
aspects such as
human
interactions, time
changes

Virtual Reality

• Overcomes size
limits

• Limited number
of people

• Quality issues of
the overall
experience

• Absence of tactile
sensations

• VR sickness

Physical model

• Real scale model
• Traditional way
• Size limitations


