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Abstract
Space-defining rotatable architectural elements enable inhabitants to reshape the living space to their needs. In a field study, a
prototype home was built that includes various multifunctional elements such as a rotatable wall, closet and lamps. Over the
course of multiple months, multivariate time-series data was collected using sensors placed in the prototype home. To visualize
frequent element constellations and to compare constellations across different user groups and periods of time, we developed a
visualization system that embeds rotation distributions on the floor plan. Based on the visualization, we report on observations
made by the researchers from the field of architecture and sociology.

CCS Concepts
• Human-centered computing → Visualization application domains;

1. Introduction

In the European Union (EU-27), the number of single-adult house-
holds increased in the last decade by about 18% [Eur19], which
was a 4.5× faster growth than couple households. This increase
demands for small apartments able to accommodate a wide range of
lifestyles [Kli13]. Performative architecture adapts the design of the
environment to the challenges and needs of the inhabitants, open-
ing new possibilities to use space [KM05, Nev17, FR16, Bac14]. A
question in architectural practice that is still subject to debate is how
and whether movable elements, such as rotatable walls or lamps, are
actually used in domestic environments [Loc11]. To get closer to an
answer, the collaborating architecture researchers conducted a field
study, in which sensor data was recorded from test subjects living
in a prototype home. We visually analyzed how inhabitants adapted
the architecture themselves to their needs, in our case by the ori-
entation of rotatable elements. The collection of such data through
sensors provides a unique opportunity to explore spatial interac-
tions of building components and behavioral patterns of inhabitants
in performative architecture. Since the data is time-dependent and
contains many variables, visualizations are an ideal approach to
assess the data quality and to find patterns. Using our visual data
analysis, the collaborating architecture researchers made interesting
observations that can be further researched in a sociological context.

2. Background

In the following, we describe the field study, the measured data, as
well as give an overview of related work.

2.1. Mock-Up

The sensor data was captured in a prototype apartment, later referred
to as the Mock-up. Figure 1a gives an overview of the floor plan,
showing kitchen, bathroom, bed and living area. A rotatable wall
and a rotatable closet allow the inhabitants to close off or open areas
and thus redirect light. The rotatable closet features two separate
compartments. One can be accessed from the front and the other
from the back, see Figure 1c. Further performative elements are
two rotatable wall lamps to redirect the artificial light as well. We
refer to the lamps as lamp A, which rotates around the same anchor
point as the rotatable wall, and lamp B, which is mounted on the
wall in the living area. Note that the wall and lamp A can be rotated
independent from each other. All rotatable elements are shown in
Figs. 1b–1c and photographs are presented in Figs. 1d–1e.

2.2. Data Collection

Test Subject Data To find diverse test subjects, in terms of ori-
gin, education, age, and interests, calls for applications were placed
in various reports on the project in local and national newspapers,
both printed and digital. Residents were chosen using an application
form, letter of motivation, age and occupation. The selected test
subjects lived as singles or pairs, representing single and two-person
households, in the Mock-Up for one week each. Two-person house-
holds could consist of couples, roommates or other forms of living.
For sake of simplicity, they are summarized in this work as pairs.
For data protection reasons, all participants were anonymized and
signed an agreement with information on the data collected. Data
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