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When Nicolas Negroponte, in 1971, described future
architecture as a ‘machine’, he was clear to ascribe this
new character to intelligence and common sense
rather than to kinesis and adaptation.Within this
framework, the article presents a new direction toward
the creation of an “Architecture Machine” which
evolves from responsive architecture to include
empathy control systems.The aim is set in two paths,
with the first one exploring feasibility and the second
securing unobtrusive operation to better facilitate
human activity and comfort.The proposed architectural
approach, for which the authors have coined the term
sensponsive, employs Ambient Intelligence to imbue
space with cognitive skills and provide it with a sense
of why, how and when to act, while maintaining an
empathic distance.Within this framework, the article
presents a series of experiments to highlight the
concepts and the techniques currently associated with
a sensponsive design approach.
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1. INTRODUCTION
During the last ten years, the field of architecture has been enriched with
remarkable engineering achievements in the direction of implementing
kinetic systems in the built environment.While the exploration of this path
is still in its initial steps, far from a widespread application, it is well
established that the feat is feasible, with a large number of interesting
technologies already present. A plethora of novel experimentations and
long-term research efforts from pioneers in the field, such as Fox [1],
Hoberman [2] and Oosterhuis [3], helped develop a variety of approaches
and a potent technical know-how. However, beyond the technical expertise
lays the crucial aspect that defines the success, or failure, of any innovation its wide acceptance by the people.
Innovation, in general, tries to permeate a resisting layer of inertia. In
order for something radical or breakthrough to get accepted by the public,
it must acquire certain characteristics that will facilitate a transition to a
new everyday reality. Historically, humanity has crossed such a border many
times in the past, with the most dramatic one noted during the passage
from the steam to the electrical age at the end of the 19th century. [4] The
contemporary preconceptions of the world were rocked to their core
when many everyday life routines changed radically.While the changes
occurring at the turn of this century may also be dramatic, featuring the
transition from the electrical to the information age, the broader data
exchange and the innumerable predictions of the future to come make this
transition easier. Nevertheless, though, the passage through the uncanny
valley is there to cross, even if people make this journey while playing Angry
Birds on their brand new smart phone.
Examining the learning curve of two remarkable novelties of the 19th
and the 20th century, electricity and the telephone, one can identify three
distinct steps, or phases of transition, in the process during which people
accepted those ‘alien’ objects as ‘domestic machines’.The first phase can be
described as the establishment of contact. Acquaintance with any novel
element is crucial for the amount of time it requires to enter the next
phase.The dangers occurring from design flaws in the first electric bulbs, for
example, combined with bad wiring that often led to fires, made the
acceptance path of electricity much longer than that of the succeeding
telegraph and telephone.The second phase in the described process is
acceptance, in terms of putting one’s guard down.This is evident when a
substantial portion of society has accepted the novel element and
incorporated it into everyday life. [5] This is the most important phase of
transition mainly because it allows people to understand, from a ‘safe’
distance, the beneficial factor of the new technology. As distance is reduced
and benefits become easier to identify, technology is perceived as ‘friendlier’
and the simple act of observation turns into familiarity.The third phase of
the described process is pinpointed when familiarity turns into knowledge.
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This is the time when a large number of people not only accept the novelty
but support its becoming a new tradition or status quo with mixed feelings
of dependency and trust. Along these lines, in order for architecture to
identify the transition of the animated environment from an emergent
novelty to an applied fact in everyday life, researchers in the field should be
looking out for indications that highlight these three phases.
Robots constitute a key element in this paradigm-shift. Known
‘ancestors’ like Aibo and Asimo have already demonstrated that a robot’s
usefulness lies in the fact that it understands as much as it should in the
context of the surrounding activity. Elaborating on the technical
specifications that give robots basic contextual understanding, it is evident
that their system needs to be simple, or rather it needs to be created out
of a simple complexity.Their performance is also marked by simplicity and
while it appears labyrinthine to see a 6-axis multi-performing robotic arm at
work, its actual code is simpler than a lot of known game routines. Robots
do their job well and as such they are accepted.This might seem too rigidly
utilitarian at a first glance but in an eco-systematic approach it is just ‘a new
thing fitting-in’. Robots fit-in because they have a simple job and a low
profile that in tandem opened up a niche for their acceptance. Predicted
behavior also acts in their favor. People incorporate them into their lives,
they feel at ease with them, and, above all, they know that they can shut
them down.
The challenge in addressing a more complicated artificial environment,
like a Domesticated Autonomous Robotic Entity (DARE) embedded in
architectural space, lies not only in facilitating its acceptance but mainly in
unlocking the full potential for its adaptation. Knowing that the most crucial
parameter in a DARE direction is the level of familiarity, one must take into
consideration the following five factors:
1. It must incorporate features that are easily identifiable based on
their use in wider-known applications.
2. It must maintain a relative low profile in its operation and act only
when required.
3. It must be non-invasive, exhibiting mild reactions in order to be
regarded as non-aggressive. It must also be equipped with some
level of control, like a log-off switch.
4. It must operate through a seamless process. In this way
maintenance will be reduced as well as the effort necessary to
operate.
5. Last, but most important, it must exhibit the ability of meaningful
communication.This attribute will help it pass to the
aforementioned third phase.
The first factor is already on track through contemporary high-tech art
installations, responsive building skins and partitions, smart devices and
autonomous vehicles.The second and third factors are similar, although they
refer to different fields of operation.The ‘low profile’ feature is connected
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to programming and behavioral patterns, while the ‘mild reactions’ one
refers to the performance of the output systems. Both features, though,
address the issue of continuous activity and the stressful effect it might have
on people. One can pinpoint here the main difference between interactive
art and interactive architecture. In the first case, art projects are focused
upon a continuous action-reaction process, oriented toward the ultimate
goal that is to provoke emotions in the brief amount of time they are
experienced. Architecture, on the other hand, has a much longer
relationship with its users, a fact that renders such a continuous vivid
‘behavior’ strenuous.
The proposed fourth factor refers to the overall assembly of the system
and the way it operates through a single, easy to interact with, control
interface to attain a seamless process. Under the same conditions, the
device has the least possible number of individual parts, while it mainly
senses and actuates through the use of smart materials, reducing a system’ s
complexity, energy requirements and maintenance significantly. [6] The low
operational effort in this case will most probably have the same wide
acceptance that the automatic gearbox had in cars.
The fifth factor reaches one step further into the future and it is one of
the reasons why this research direction is dubbed as sensponsive. If the
embedded system exhibits sense in the way it understands and responds, in
the context of empathy, then people will assimilate it faster in their lives.
Communication should not be elaborate, in these first steps, but it must
follow simple rules of behavior, according to a certain hierarchy and a crude
knowledge-base for evaluating situations. [7] The sensponsive logic involves
the maximum application of the aforementioned factors in known
responsive systems.

2.THE SENSPONSIVE LOGIC
The integration of Information Technology (IT) in architecture during the
last decade has opened up a path to the creation of Schodek’s “empathic”
space within which human activities can be understood in the appropriate
context by a system [8]. Along this path, sensponsive architecture targets the
emergence of a spatial, assistive ‘consciousness’ that is seamlessly integrated
into human daily environments. Sensponsiveness adopts the Ambient
Intelligence (AmI) framework of ubiquitous, yet invisible, computing to
orchestrate the collaborative function of technological systems that collect
human-activity and environmental related data, assess it based on qualitative
factors and direct the appropriate spatial and ambient changes within the
augmented architectural space.
The sensponsive logic is defined by three basic characteristics: time,
understanding and intention. Time refers to the act of providing a spatial
response in a timely fashion, understanding refers to the act of monitoring
and perceiving the context within which a response will take place, while
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intention refers to the act of assembling a pattern of specific responses,
appropriate for the conditions and the respective context. Time can also
refer to delay, which is the time required for a ‘thinking’ entity to assess a
situation, prior to understanding. In order to avoid too much complexity, the
act of understanding aims to recognize specific human activities and
behaviors that are deemed important by the designer.Those three
characteristics facilitate the design of spatial behavior. Following are the basic
components for the operation and set up of a sensponsive architectural
space:
•
Activity Evaluation System (AES). Initially it is important to identify
the type and the intensity of the human activities that take place, in
relation to time, inside a specific environment.The designer can
then set the environmental qualitative characteristics s/he wishes
to make responsive.
•
Dynamic Building Program (DBP). It is a flexible diagrammatic
process, which changes in real-time, as it is linked to the AES. It is
developed to re-configure its measurements every time the
activities and the environmental conditions change. In its current
state of development the DBP application examines the relation
between optimum arrangements and existing conditions to
produce visualizations that highlight the deviations calculated by the
system.The purpose is not data precision but the development of a
tool that provides better knowledge of space utilization and
highlights ways toward efficient solutions in future design. It also
enables the design of reconfigurable settings that can adapt to
changing spatial requirements. [9]
•
Responsive System (RS).This system has two modes of operation.
The first one is the interactive mode and it is fully controlled by the
user. During this mode, spatial changes take place instantly in order
to provide the best arrangement that supports the human activities
hosted within. Re-configurable, kinetic spatial elements allow
people to make the appropriate modifications within the
allowances of the design.The second mode is the sensponsive one.
In this mode, the designer shapes the core of the sensponsive
behavior.The main attributes that define the performance of human
activity are monitored in the most unobtrusive way possible. After
a process of evaluation, the system decides whether a spatial
intervention is necessary. Evaluation is a difficult task because it
carries a high level of objectivity. However, a combination of
participatory design, machine learning and argumentation processes
can facilitate a self-regulating process. [10] This is when the
‘responding with sense’ mode manifests itself through the
understanding factor, based on intention.The RS employs flexible
spatial configurations, smart materials, projections and speakers in
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order to perform environmental changes, both spatial (regarding
volume and/or surface) and ambient (regarding audio, visual,
olfactory, and haptic conditions).
•
Formation and Reconfiguration.This is the architectural core
component of the sensponsive framework and it involves a vertical
operation, affecting all parts of the system. It has the form of a
comparative dynamic database of optimum spatial solutions. It
provides the optimum spatial features -functional, aesthetic and
symbolic- related to specific human activities. In this step, a variety
of spatial formations and reconfigurations are designed based on
the data acquired from the DBP.This step is actually responsible for
the initial spatial arrangements of the interactive phase and the
micro-adjustments of the sensponsive phase.The spatial features
are divided into two main categories, material and ambient,
directed by both the designer and the users.The basic actions are
a) identify and set qualitative elements (lighting, temperature,
acoustics, ventilation, colors and virtual perspective) and b) identify
and set spatial characteristics (geometry, perspective, volume,
surface, spatial landmarks in the actual perspective and smart
materials to reduce energy consumption). It is very important in
this component to consider the “human-in-the-loop” mode, during
which the system is calibrating itself constantly in regard to
people’s behavior in space [11] (Figure 1).
Key aspect in the sensponsive design approach is the creation of an interior
space that is capable of providing discreet environmental responses with
seamless, smooth transitions within a sensible context, formed knowingly
around the activities of the people without alarming them. From there on, it
is an issue of programming and algorithmic design using tools from the
broader area of Artificial Intelligence (AI), and more specifically the domains
of Machine Learning, State Estimation, and Decision Making.The
aforementioned steps can be achieved only through a human-centered
approach in order to reduce the feeling of the uncanny [12] and provide
patterns of human behavior in relation to space.
In order to explore this path in an applicable way, the authors have been
conducting research within two very specific environmental contexts that
have a clearly stated purpose and therefore facilitate experimentation and
evaluation at this stage.
The first research project involves habitats in extreme environments
where the main goal is to maintain the physiological comfort and
psychological balance of the crew within their confined isolation [13].The
Intelligent Spacecraft Module (ISM) is conceptualised and designed to
facilitate augmented habitability conditions in the extreme confinement of
long-duration space missions in Low Earth Orbit, to Moon, Mars and
beyond. It is a multi-disciplinary project based in the field of architecture
and from there it expands within the domains of computer and electrical
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engineering, mechanical engineering, psychology and cognitive neuroscience.
It researches the development of technology-driven, activity-based design
methods, tools and implementation strategies for a foldable, habitable,
interior spacecraft volume (Figure 2). In this project, habitability is enhanced
with environmental qualities created by spatial and ambient features analog, digital and mechatronic - that support the astronauts’ functional,
physical and psychosocial needs and wishes, either individually or as a group,
while promoting their productivity and well-being [4], [14].
The ISM design approach deals with functional and quantitative issues in
order to facilitate the everyday living activities quite straightforwardly, with
both low-tech and high-tech features that employ transformability and
spatial economy techniques. Qualitative issues are addressed inside the
astronauts’ private quarters, where the sensponsive operation is active and
provides a series of subtle, customizable spatial and ambient ‘stimulants’
known to have a direct positive effect on a person’s mood [15].The primary
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 Figure 1: A diagrammatic
representation of the sensponsive
logic.

 Figure 2: Designing, fabricating and
testing the operational scaled models
of the ISM.

objective that the ISM serves is to help astronauts adapt in their
microgravity habitat through a technology-mediated process that transforms
their concept of the interior space (a metric concept) into a personalized
and comfortable for the body and the mind place (a mental concept).

The second research project is located in the field of educational spaces
where the main objective is the creation of an environment that can best
suit different types of teaching methods, while maintaining key
characteristics for human activity, such as attention and learning clarity. The
Spirit|Ghost (S|G) project, which is further analysed in this article, aims to
provide an operational paradigm as it demonstrates a space that integrates
IT systems to assist in the efficiency of the educational process.The
sensponsive operation here is divided in two main phases.The first one,
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dubbed Spirit, monitors the human activities within space, identifies their
context and evaluates the existing spatial configuration in terms of hosting
and facilitating them, providing it that way with the element of sense (logos).
Spirit has a mission to comprehend, not to engage in a reaction. If there is
cause for intervention, the second phase, dubbed Ghost, takes place with
active spatial and environmental changes.The name is influenced by the
global presence of animism in cultures [16].This provided us with the
psychological context in which people can react positively within a sentient
changing environment, as well as with the theoretical framework to develop
specific human-computer interaction protocols.

3. A SENSPONSIVE FRAMEWORK FOR
EDUCATIONAL ENVIRONMENTS.THE S|G
PROJECTS
The S|G research framework is currently under the fourth stage of its
development. Each stage has a specific research goal to accomplish, resolving
issues toward the construction of a full-functional prototype in the future.

3.1. Project S|G 01
The goal of the first, simplified study model was to test the feasibility in
principal of the whole system.The research team chose to examine a
university classroom with a simple geometry (a square), one parameter to
monitor (crowd density), one spatial change (linear displacement of a
partition), and a simple behavior (to increase available surface if overcrowding
persists).The observations were based on two models, one virtual created in
Grasshopper, and one real, created with plexiglass and plastic corrugated
board, that was equipped with sensors, motors and an Arduino controller.The
‘bridge’ between the two models was Firefly (Figure 3).
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 Figure 3:The S|G 01 study model.

The virtual model highlighted two limits, the actual and the dynamic one
that followed the values of the parameter and superimposed the limits of
the required space on the limits of the actual space, revealing deviations.The
activity that took place on the real model informed the virtual one and,
depending on the suggestions of the system, the limits of the actual
classroom model changed to accommodate the given situation until a new
state of equilibrium was found through fine-tuning.

3.2. Project S|G 02
The second study model was a more complex one, still though examining
an enclosed, defined learning space.The goal was to develop Spirit, the
activity recognition system that would also have the ability to verify its
findings.The research team identified four main types of activities taking
place within the educational context - lecture, workshop, study and free
time. Each one presents certain characteristics and requires different
settings to be performed efficiently.The success of this project was based
on the minimum amount of the factors monitored to assess the type of
activity within the given area.These were:
•
Temperature
•
Sound
•
Proxemics 1 (personal space)
•
Proxemics 2 (people)
•
Positioning
•
Analysis of movement in vectors
Initially the project relied on simulations.The amount of data received
strained the system and demanded the work to be distributed. After a
successful row of simulations, the results were tested within a scaled model
of a spatial setting.The linked working environments were Rhino –
Grasshopper – Firefly – Actual Interactive Setting.The latter was comprised of a
gridded surface that was monitored by photocells, microphones, and a
webcam. A projector was used to show the overlapping of the two models
and test the fidelity. Fiducial markers acted as people for the image
recognition via reacTIVision (Figure 4). In this experiment, the system
successfully recognized the four types of educational activities set.
 Figure 4: Simulation
of human presence
and activity in the S|G
02 study model.
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3.3. Project S|G 03
The third stage of this research project moved into the Ghost phase,
through a new intermediate study model. After the recognition and
evaluation phase of Spirit (S|G 02), the system verified the requirement for
spatial adjustments so that space can exhibit the best possible features for
the prevailing working program.
The aim of S|G 03 was twofold: a) to establish an immediate connection
between decision maker (designer, user) and spatial arrangement, via a
design platform that can control directly the physical environment, and b) to
examine one possible response and adjust the spatial conditions to
accommodate the changing needs of the educational activity identified
earlier. For the purposes of this stage, the project was oriented toward
optimizing the activity of lecture.Therefore the team designated three basic
lecture types and studied their spatial requirements, assuming that the
lecturer will have the option to switch to the desired setting regarding the
type of lecture s/he wants. Each basic lecture type distinguishes itself from
the rest by its shape, acoustics and lighting quality. In addition to these,
color, ventilation and temperature unobtrusively help improve the learning
process.
Initially, the project analyzed the optimal spatial characteristics for the
different types of lectures, then experimented with different typologies of
spaces, investigated techniques for application in existing rooms with
minimal deviation from the starting phase (common rectangular typology),
and finally, developed an “esoskeleton” to hold the interior wall-covering
that was comprised of a custom-designed fabric.The linked working
environments were Rhino – Grasshopper – Firefly – Actual Interactive Setting.
Based on these steps, a scaled actuated model was designed and
fabricated (Figure 5).The sensponsive system exhibited the following modes
of operation:
•
The Interactive, during which the transformation is evident and
adjusts all elements in the appropriate position for the recognized
activity.
•
The Sensponsive, during which the transformations are subtle, in
the edge of human perception.These fine-tunning adjustments
target to fortify the attention levels, the focus and the
memory/learning capability of the audience.
The scaled model presented the interactive transformations and the direct
link between environment-user.The fine-tuning phase was presented via
simulations and it is the subject of the next S|G Project.
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 Figure 5:The S|G 03 study
model exhibiting the RhinoGrasshoper-Firefly bridge.

3.4. Project S|G 04
Spirit|Ghost 04 moved on to provide more detail toward the
implementation of the system in actual classrooms, focusing upon two
different phases of the logic diagram and operation of the project. It aims to
identify those outputs of the system addressing the spatial factors that affect
the learning environment and have a great impact on the students’
achievement, performance and concentration, as well as on the teachers’
effectiveness and efficiency. [17][18][19][20] These settings directly influence
the health, emotions, behavior and performance of learners, depending on
the individual’s culture, age, gender, and developmental level, the subject
being studied, and the activity being conducted. [21][22]
This stage analyses and clarifies the specific parameters and
characteristics that have the most significant impact on the spatial quality of
the lecturing environment: geometry, color and lighting, acoustics and
ventilation. More over, it addresses the way in which these parameters
respond to each one of the different lecturing activities (lecture, discussion,
presentation, board and debate) as well as in the sensponsive operation.
The geometrical possibilities of the lecture room are of key importance
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for the next stages of the project.The research team concluded in choosing
five scenarios with different spatial requirements and qualities regarding
human activities (Figure 6).The selected modes are: lecture (typical lecture
room), board (courses that require a board or any potential writing
surface), presentation (presentation using audio-visual mediums), discussion
and debate. Each one of the aforementioned modes was thoroughly
analyzed in spatial and qualitative terms. A number of critical factors had to
be examined regarding the activities including: the size of the adaptive room
itself, the space in which the room is installed, the floor and wall
inclinations, the occupancy level, the equipment required (podium, lectern,
desk space, seating space, seating comfort), the lighting settings
(natural/artificial illumination on lecturer and audience, color and intensity
of light), the sound settings (internal acoustic ability, audio-visual equipment,
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 Figure 6:The design parameters of
the sensponsive classroom.

external noise, internal finishes, reverberation elimination), the visibility,
ventilation and temperature settings as well as the interaction levels
(student-teacher and peer to peer interaction).
The lighting conditions within a learning environment form a significant
factor that can enhance the students’ performance and concentration as
well as motivate them to learn more. Good lighting quality consists of a
combination of natural and artificial light that is not too sharp, thus creating
many shadows, nor too poor, avoiding eyestrain and headaches. It is also
crucial to direct light on specific points or areas. Color has also a significant
effect on the learning performance as it is associated with direct
psychological moods, memory increase and stimulation.
Regarding acoustics, low frequency noise has a negative effect on the
educational process and the development of learning skills, but most
importantly it has a negative influence on speech functions. In addition, noise
has implications on the students’ psychology and performance as it
accelerates tiredness. In order to improve the acoustics of a lecture room,
adjustable geometry features and appropriate material characteristics are
provided. In this way the ceiling and the sidewalls can change dimensions
and curvature. Moreover, specific patches are made from smart materials,
such as electroactive and electrorestrictive polymers or shape memory
alloys, that have the ability to change their acoustic behavior between
reflective, diffusive and absorbent and, by doing so, to adjust the acoustic
behavior of the room appropriately. Finally, adjustments in the ventilation
and the heating/cooling conditions can also provide stimuli for helping the
students to regain focus (eg. lower temperature).
After collecting the aforementioned data, the research team had a clear
vision of the general specifications of the structure, its components, as well
as its geometry and material composition.The virtual and the physical
models have been designed, for the time being, to switch between three
modes (out of five) - lecture, discussion and presentation - and facilitate the
first physical implementation.
The current structural logic of the scaled model provides all the
potential to proceed with the desired and necessary changes for the
optimization of the spatial quality.The model consists of three main parts:
the floor platform, the ceiling infrastructure and the flexible surface that
forms the sidewalls and the ceiling.The dimensions of the model follow the
standard lecture rooms in most university facilities (Figure 7).
The floor platform has a rectangular shape and its longest side is divided
in equal successive and parallel stripes.The stripes are also subdivided into
tiles that indicate the seating surface per person, forming simultaneously an
orthogonal grid upon the total area of the floor. Each floor stripe can be
elevated automatically via a scissor lifting mechanism, creating a variety of
possible inclinations for the audience seating arrangement.The
infrastructure attached to the ceiling of the model consists of customized
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3d-printed parts (rotating elements and articulated arms), magnetic
cylinders and spheres, as well as servo-motors, that all together constitute
the kinetic mechanisms which shape the desired environment.

The sidewalls and the ceiling of the model are formed through a flexible
surface comprised from interchangeable stripes of two diverse types of
fabric. Moreover, the fabric was designed to incorporate a structural
element and a “driving curve” in order to be able to change the overall
shape of the surface. For this reason, a composite material was developed
by combining iron powder and silicone, covered on both sides with thin
magnetic tape, to further enhance the magnetic force of the surface.These
‘magnetic stripes’ are integrated in the elastic fabric that constitutes the
uniform interior surface of lecture room’s model. In order to avoid the
effects of tension on the fabric (pinch), the elastic fabric is connected with
the actuating motors through flexible magnetic joints.The curvature of its
‘strip’ is controlled through 3 points, above the ceiling, 2 points, on the
sidewalls, and 2 points under the floor. All strips curve in unison to perform
the desired geometry and avoid wrinkling the fabric.The real spatial features
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 Figure 7:Visualization of the S|G 04
study model, a sensponsive classroom
with flexible, transformable structure.

 Figure 8: Parametric control of the
S|G 04 study model through
Grasshopper.

 Figure 9: Project S|G 04 visualization
of the sensponsive classroom’s interior
space during different lecture modes.

are directly linked with the virtual model in order to optimize performance
(Figure 8).

Under the floor stripes, there is a rail with two sliding actuators connected to
the two control points at the edges of the magnetic stripes, controlling the
length of the surface, and subsequently the operational width of the room.
The operation of this assembly ensures also the management of the remaining
flexible material, maintaining the smoothness of the surface, avoiding creases,
folds or excessive stretching of the material (Figure 9).The S|G 04 study
model in its current state of development works toward the fabrication of
the physical scaled model, the integration of the required embedded systems
and the compilation of the appropriate scripting for its operation.
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4. CONCLUSIONS
The article describes the sensponsive design approach for the creation of a
spatial context aware system through which space configures itself in
relation to human activity and behavior, a fully operational imbued space
creating ‘augmented value’ environments for people.The path to explore
this direction intersects with many other scientific fields where ‘knowledge
confluence to the design activity’ is observed [23]. It requires rigorous
research on the ‘state-of-the-art’ to address issues of accurate context
specification, identification of appropriate technologies, scripting and
software development, fabrication and system integration. Only through this
knowledge can optimum design methodologies be developed. Furthermore,
tools and solutions are often located at the most unlikely ‘places’ or in the
combination of (seemingly) unrelated elements.
Working in stages is crucial to handle this complexity and to highlight
easier the next steps.The operational scaled models provided this research
with a platform for individual system-testing and better visualization of the
project as a sum of parts.Testing this approach in small segments is feasible
and produces valid proof of concept. Regarding the efficiency of the
environments’ “output”, a parallel research is being conducted to measure
the exact impact of the proposed discreet environmental changes on
people, through field experiments.With the use of environmental
projections,VR and EEG equipment, the authors have been developing a
database regarding the relations between spatial environmental conditions
and people’s attention, memory, arousal and mood.
The potential of the sensponsive design framework is evident in the
aforementioned projects because of a critical feature for architectural
solutions: the ability to measure and adjust the efficiency of space, and thus
to successfully implement an artificial environment, which is a capability
provided by the activity-based design process and the logic that supports it.
The design goal evaluation is also a very important aspect, because it can
provide architects with the ability to understand the efficiency of their
design and actively continue to pursue their goals even at a post-occupancy
phase.
The sensponsive approach aims to be an effective solution for increasing
the quality of life in a measurable way, as well as for spatially addressing
issues related to well-being and comfort. It is a long path, along which
architecture cannot remain an autonomous discipline. But this is not a
negative fact, as collaboration with other disciplines is always a positive
influence, as it provides fresh perspective and inspiration for achieving the
‘next logical step’ and advance the context and the practice of architecture
to reach Sloterdijk’s “ambient spheres for life”[24].
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