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In the first phase of this research, the 
team of seven/ the authors examined 
architectural space as the backdrop for 
human experience, focusing on how 
material choices and design applications 
shape behavior. Architects emphasized 
the impact of subtle material changes, 
particularly in flooring. A notable insight 
from the team’s senior architect observed: 
“When there is a carpet on the floor of 
a retail store with a table, people avoid 
stepping on the carpet and do not 
approach the table, even if it displays 
highlighted products.” This sparked 
discussions on behavioral and cognitive 
influences, whether the behavior stemmed 
from cultural norms around carpet 
etiquette or the carpet’s spatial layout.

Discussions contiuned and “Switching” 
was first identified as the most visible effect 
of material transitions. “Zoning” followed, 
referencing functional spatial transitions 
from architectural terminology. Through 
sessions grounded in architectural and 
Gestalt theory [14, 39], three additional 
typologies were developed: “Stimulating,” 
to capture sensory effects (visual, aural, 
visuotactile); “Completing,” drawn from 
Gestalt principles; and “Bending,” to 
describe mismatches between material 
expectations and sensory perception. 

The study then explored how these 
typologies relate to behavior, perception, 
and cognition, focusing on sensory 
dimensions, visual (texture, pattern, color), 
aural (hardness, softness), and visuotactile 
properties. Drawing on studies by Wastiels 
et al. [13] on material warmth and Harris 
[35] on perceived safety, this research 
investigated how floor materials shape 
human experience.

Following the development of the conceptual 
framework, the second phase of this research 
involved a workshop with ten volunteers at the 
Tokyo Port City Takeshiba Office Tower, chosen for 
its mixed-use design and cultural inclusivity. The 
workshop focused on floor materials, a daily yet 
often-overlooked element of the built environment, 
aiming to explore their influence on behavior and 
emotion through a phenomenological lens.

Participants, aged 23–35 and of mixed genders, 
were recruited from Keio University Graduate 
School of Media Design Embodied Media Project. 
Representing eight countries and diverse fields, 
architecture, HCI, game design, art, engineering, 
and creative technologies, they brought varied 
cultural and professional perspectives.

The session began with lectures from the 
authors on typologies  and their definitions, 
theoretical background on phenomenology and 
observational methods, followed by a site visit 
where participants engaged directly with floor 
materials using the five typologies. Over two 
hours, they documented their observations with 
photos and notes on the floor maps, followed by 
a three-hour group discussion analyzing how the 
materials affected their behaviors and emotions.

The workshop was recorded to support the 
development of floor codes, which continued 
after further fieldwork. A major outcome was 
the identification of sub-categories within the 
typologies, as participants noticed nuanced 
differences in similar experiences. The single-
day, five-hour workshop was followed by weeks 
of analysis meetings by authors, laying the 
groundwork for refining the codes and deepening 
insights into how material choices shape human 
experience.

After the case study, the research team of seven 
conducted a field trip and observational study at 
five architecturally distinct locations: Roppongi Hills, 
Tokyo Midtown, Daikanyama T-Site, Daikanyama 
Chacott, and Miyashita Park. These sites were 
selected for their innovative designs, multifunctional 
use, and cultural diversity, making them ideal for 
studying how people interact with floor materials in 
shared, multicultural spaces.

The trip took place on January 26, 2023, beginning 
at Roppongi Hills Mori Tower (KPF), a landmark 
known for its high-density, multi-use environment. 
Next was Tokyo Midtown (SOM + Nikken Sekkei), 
where refined material transitions between retail, 
office, and public areas offered insights into zoning 
and movement. At Daikanyama T-Site (Klein Dytham 
Architecture), floor textures and layouts encouraged 
creative engagement in flexible spaces. Daikanyama 
Chacott (Taisei Design) highlighted the role of floor 
materials in defining intimate retail zones. The final 
stop, Miyashita Park (Nikken Sekkei + Takenaka 
Corporation), demonstrated how temporary and 
open-air design elements affect user behavior.

The team walked through each location, observing 
and experiencing how floor materials influenced 
behavior and cognition. Through on-site discussions, 
recurring themes and site-specific variations were 
identified in relation to the five typologies and 
sixteen sub-categories. Behaviors such as directional 
flow, hesitation, and material preference were 
closely documented. These findings later informed 
refinements to the floor codes and their connection 
to cognitive responses.

The ten floor codes developed after 
synthesizing insights from the workshop, 
field trip, and observational study. Each code 
reflects how specific flooring characteristics 
influence human behavior, perception, 
and cognition. Five of these codes are 
grounded in the core typologies, forming 
a structured framework for understanding 
human-floor interaction. Completing 
stimulates creative engagement by 
encouraging intuitive interpretation of 
spatial relationships. Switching enhances 
bodily awareness through tactile and visual 
transitions. Zoning reinforces functional 
boundaries, supporting spatial orientation 
and decision-making. Stimulating deepens 
the connection between users and their 
environment through sensory-driven 
experiences. Bending draws attention to 
material mismatches, prompting conscious 
engagement with the surroundings. In 
addition to these, five further codes 
emerged from observed effects related 
to contrast, vertical and horizontal lines, 
spatial complexity, and multisensory 
stimulation.

Together, these ten floor codes provide 
a robust methodology for analyzing and 
designing spatial experiences. They 
offer valuable insights for both physical 
environments and virtual or mixed-reality 
spaces, where sensory engagement and 
spatial perception are essential to shaping 
user experience.
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After analyzing the findings from the 
workshop and categorizing the data 
into sub-categories, we developed 
precise definitions for each sub-
category. This process involved 
closely examining the workshop 
results to identify recurring themes 
and patterns, which served as 
the foundation for organizing 
the information. Once the sub-
categories were established, we 
crafted clear and comprehensive 
definitions for each one, ensuring 
they accurately reflect the 
underlying concepts and insights 
derived from the workshop.
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2D completing occurs on the floor 
SURFACE, where material or visual 
features trigger the perception of 
imaginary completion or closure. Both 
physicality (visuality) and materiality 
(visual behavior) contribute to this 
effect. Imaginary completion occurs on 
the floor surface, creating continuity in 
patterns or shapes.

3D completing occurs in three-dimensional 
perspectives. Shapes seen through 
PERSPECTIVE OF THREE DIMENSIONS 
or mirror reflections trigger imaginary 
completion or closure. The perception of 
space includes floors, walls, and ceilings, 
where perspective and reflections trigger 
spatial completion. Both physicality 
(visuality) and materiality (visual behavior) 
contribute to the effect.

Continuity happens when zones 
change, but the floor material remains 
the same. This creates a FEELING 
OF CONTINUITY.Continuity is about 
physicality (visuality) and awareness. 
When floor material continues despite 
functional changes, users perceive 
seamless transitions, mentally completing 
the material.

Visual stimulating occurs when the 
primary stimulation comes from 
the floor’s visual features, such as 
MATERIAL PATTERN, TEXTURE, and 
COLOR. While stimulation may overlap 
with other typologies, visual stimulating 
is defined when visual features are the 
most dominant and recognizable.

Sloped switching occurs when material, 
texture, or pattern changes on inclined 
floors. It can be seamless or joint, 
affecting perceived physicality and 
materiality, while influencing bodily 
movement and spatial awareness.

Switching is the change in 
material, texture, or pattern 
on the floor, categorized as :	
Situational Switching: Seamless, 
Joint, and Random. 
Structural Switching: Sloped and 
Cascade.

Zoning is defined as the division 
of areas where function or spatial 
emphasis changes are created 
through floor material transitions. 
It has four sub-categories; linear, 
elliptical, promenade, and inlay. 

Joint switching happens when a material 
change aligns with a functional shift, 
creating a strong TRESHOLD. This 
threshold influences subconscious 
bodily and cognitive experiences.

Seamless switching occurs when texture 
or pattern changes create feelings of 
CONTINUITY or INTERRUPTION, 
depending on the situation. It has a 
subtle effect on human behavior, yet 
continuity and interruption can emerge 
distinctly in different contexts.

Linear zoning occurs when zoning 
is defined using linear shapes such 
as RECTANGLES, SQUARES or 
POLYGONS. It is the most common 
zoning typology observed in this study, 
with the most prominent examples 
highlighted here.

Elliptical zoning is where zoning is 
defined using elliptical shapes such as 
CIRCLE, ROUND, and ELLIPSES. It may 
result from stylistic design decisions or 
functional requirements. The behavioral 
effects of elliptical zoning are often highly 
noticeable.

Promenade zoning occurs when a route 
is emphasized to define a walking line. 
While the function of promenade and 
adjacent spaces may be similar, material 
changes and spatial alignment create a 
distinctive path. This term inspired by Le 
Corbusier’s terminology [16]. (Example of 
Korogaru Park [36])

Inlay zoning is inspired by the decorative 
arts method of inserting contrasting 
pieces. It occurs when UNEXPECTED 
OR CONTRAST MATERIALS are inlaid 
into the floor. This contrast does not 
necessarily signify functional changes but 
marks distinct zones, influencing cognitive 
experiences. We adapted the term inlay 
from woodworking, where contrasting 
materials are embedded into a surface [17].

Bending occurs when the EXPECTED 
material behavior differs from the 
PERCIEVED material behavior, for 
example, a material that appears soft 
but behaves as hard. This effect is most 
evident when users are consciously 
aware of their surroundings, creating a 
heightened sense of bodily and spatial 
awareness.

Cascade switching involves material, 
texture, or pattern changes on stepped 
areas. It is closely related to zoning, 
particularly in single-step transitions. 
On stairs, cascade switching is 
attention-driven and enhances sensory 
engagement.

Random switching involves IRREGULAR 
changes in material, texture, pattern, or 
color. It is attention-driven and can either 
direct or disorient users. This form of 
switching is often associated with visual 
stimulation

Aural stimulating occurs when auditory 
effects arise from the floor’s MATERIAL 
BEHAVIOUR, such as HARDNESS or 
SOFTNESS. While three-dimensional 
spatial features influence acoustics, aural 
stimulation is defined when the floor 
is the primary source of the auditory 
experience. 

Stimulating is defined as the sensory engagement caused by floor 
materials through three sub-categories visual, aural, and visuo-tactile 
aspects. It occurs when users are consciously aware of the stimulation.

Visuo-tactile stimulating occurs when 
the user perceives a tactile feeling from 
visual cues, such as material pattern, 
texture, or behavior. While visual and 
tactile stimulation are intertwined, this 
typology is defined when the TACTILE 
PERCEPTION dominates over purely 
visual features. 

Completing is the phenomenon of 
imaginary completion triggered by 

floor materials. 
It has three sub-categories.
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