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CLAIM
CLAIM

There has been a recent trend in designing facade systems where meeting the needs of sustainability was the primary concern.
However, it is this necessity to meet sustainability standards that has neglected the thought of complete accessibility.
Regardless of the ongoing research by merging computational design technologies with user experience to create high-end
technological systems, there is still not much being done for individuals with physical disabilities. It is true that with each
passing year, there are multiple attempts at designing highly accessibly buildings. There does seem to be a deficiency in
attempting to accommodate design for those with a lack of vision.
While there are several buildings that have come into existence recently that implement traditional materials to implement
the user’s sense of tactiliy, I believe that by incorporating traditional materials with the rising developments in responsive
flexible glazing systems, we will be able to enhance the way individuals with vision impairments communicate and respond to
the interiors of their domestic environments, possibly making them independent of any assistance they might otherwise need.
I postulate that with the progression of this responsive glazing technology to incorporate sound, tactility and hopefully even
thermal recognition, inherently using this technology to direct light to a particular location within a space based on the need
of the user.
Keeping in mind that architecture and the modern technological systems that are beginning to envelope and inhabit it are
rapidly developing, these systems should be controlled by us. As architects, it is up to us to adapt architecture and technology
to cater to those with a range of needs, including those with disabilities, more specifically, to those with impairments in their
vision, focusing on a more universal design.
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PARAMETERS
PARAMETERS

My primary “users” would include members with a partial to full loss of vision. Since I am focusing on implementing the
responsive glazing system within the residential realm of the user, it should be safe to assume that I would cater to the
needs of individuals with distinct vision as well.
I first intend to focus on the various design methods specifically catered to those with physical disabilities, specifically
those that possess a partial to full impairment of vision. This would also involve looking at the ADA Accessibility guidelines
used in The United States of America, and potentially create amendments within it to accommodate for the rising use of
responsive architecture within both the residential and commercial landscape.
An important topic to cover within the research of disability is the concept of neuroplasticity. Neuroplasticity, also known as
brain plasticity, refers to changes in neural pathways and synapses which are due to changes in behavior and environment,
as well as changes resulting from bodily injury. Neuroplasticity has replaced the formerly-held position that the brain is a
physiologically static organ, and explores how - and in which ways - the brain changes throughout life. Neuroplasticity is
involved in the development of sensory function. The brain is born immature and it adapts to sensory inputs after birth.
With the up and coming rise in responsive building technology systems, there can arise several design systems that can
assist the hearing as well as vision impaired with their understanding and perception of the space they experience, be it
at their house or workplace, where the entire space is designed to adapt to the needs of the individual; creating a “neuroplastic architecture”.
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DISABILITY
DISABILITY
VISION IMPAIRMENTS
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What do Blind People See?
Blindness is a somewhat elastic term to describe a wide range of visual limitations. The functionally
blind, for example, cannot see not well enough to get by without significantly altering their lives,
such as by reading braille or listening to books on tape. Legal blindness is defined as falling short of
the statuatory standard of visual acuity, i.e. - 20/200 vision in most of the United States of America
(National Federation of the Blind).
Partial vision loss varies from person to person. Cataract sufferers experience cloudy or fuzzy images
and struggle to see shapes, whereas someone with a macular degeneration might retain normal
peripheral vision, but gradually lose central vision. A diabetic’s visual problems tend to manifest as
shadows and blurring; glaucoma sufferers might live with haziness and tunnel vision (refer to 3.1)
(Barrier-Free Planning).
All of these disorders permit some level of sight or light perception. Total blindness, also known as
NLP (No Light Perception) is reserved for those who lack even these limited abilities; in fact, they
see nothing at all. Nevertheless, recent research has revealed that, at least in some cases, even the
totally blind might be able to perceive light non-visually.

Fig. 3.1 - Photograph depicting what an individual with normal 20 - 20 vision can see (left), and what an individual with restricted vision (due to
macular degeneration) can see (right). It is this ability to partially see, and in a worst case scenario, see changes in brightness of light, that we
need to harness in designing for those with partial to full visual impairments
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The range of vision for the visually impaired is infinite depending on the individual . “Blind” is often
misunderstood as applying only to persons having zero vision. Although that holds true for the
totally blind, they represent the smallest percentage (approximately 10%) of “Blind,”. There are four
widely accepted classifications, developed for educational purposes, each covering a wide range of
visual impairment: partially sighted, low vision, legally blind, and totally blind. Although the sense
of vision is limited in all blind persons, and non-existent in a small percentage, it is still an important
tool which must be understood when designing for the visually impaired.
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User with Normal Vision

How Do Blind People See?

User with Vision Impairment

The senses provide a framework as piece marks to larger spatial constructions. The primary difference
between sighted and visually impaired individuals is how they conceive space. Sighted individuals
immediately comprehend the whole then deconstruct into components (Fig 3.3). With an inverse
perceptional process the visually impaired first comprehend the components then mentally construct
and conceptualize the whole (Fig. 3.4) (McMahon, 9). This ability to observe, feel and mentally
construct constituents to a whole can be implemented into some of the novel programs added into
the program I deem applicable. This process is analogous to the design process and methodology
of the Central Beheer Insurance Company building by Herman Herzberger.

Fig. 3.3 - Diagram depicting how a sighted individual observes an object, then deconstructs into
components.

Fig. 3.2 - Diagram
depicting the
difference in visual
capabilities of an
individual with
regular vision, and
an individual with
legal blindness
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Fig. 3.4 - Diagram depicting how a non - sighted individual perceives the components of an
object, then mentally constructs it to the whole object.
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Some of the technologies that have been speculated about providing aid to those with partial to full
vision impairments are as follows:

1. Assisted Vision Smart Goggles (3.5 a):

These goggles, implement OLED displays, cameras, gyroscopes and other mechanisms to
process incoming data in various ways. For example, brightness can be used to show depth. Most
visually impaired people can distinguish light and dark, these glasses can make anything that’s close
to the wearer brighter, so they can discern people and obstacles. The GPS module can be used to
give directions. The gyroscope helps the glasses to calculate changes in perspective as the wearer
moves. All of the information is spoken aloud through the built-in ear piece.

2. Braille E-Book Readers (3.5 b):

Braille literacy has been in steady decline since the 1960s for various reasons. There’s still a
debate raging about the importance of Braille and the potential problems with talking computers
after research revealed a link between Braille literacy and employment. This led to the creation of
several startups to work on plans for a device that would employ micro-actuation to activate Braille
dots by infrared laser radiation via a micro-mirror scanning system.

3. Finger Readers (3.5 c):

The technology for reading written text continues to improve and the FingerReader is a good
example of a new way of interacting. This wearable device, a ring that sits on the finger and is
capable of detecting and interpreting 12-point printed text as the user scans his or her finger across
it. It reads aloud in real-time. Small vibrations alert the wearer to any deviation off the line.
It can be clearly observed that all these technologies incorporate some of the remaining senses of
a person with vision impairments, such as the sense of touch, sense of hearing, and existing visual
capabilities, if any. By harnessing to accommodate for these senses within our design methods
for a universal design, we will be able to improve the living conditions for those with disabilities.
Incorporating the senses into design meets their specific spatial perception and physical needs and
opens up architecture as a didactic source. (Hill)

14

Fig. 3.5 - (a) Rendering depicting what an individual with visual impairments might see with Assisted Vision Smart
Goggles (top left). (b) Image exhibiting the abiltiies of the Braille E-Book Reader (top right). (c) Image exhibiting
the physical characteristics of the Finger Reader (bottom left). All these mechanisms bring into play the remaining
functioning senses of an individual with vision imapirments, namely the sense of hearing and sense of touch.
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Designing for a Range of Needs
While there are differences of opinions on methods, techniques and priorities, most of the agencies
agree on the following principal objectives of blind welfare:

1. Variety

The problems of each blind individual are unique, and there is a great advantage in having a
variety of facilities available to give a choice for individual circumstances.

CASE STUDIES
CASE STUDIES

2. Independence

The objective of education, training, rehabilitation and welfare is to provide the individual
with the maximum opportunities to the limit of his / her capabilities.

3. Mobility

One of the major problems that accompany blindness is to overcome the restriction
of movement that blindness may impose. The individual has to adapt to the design techniques
implemented within their residence with confidence to move around the space with assurance.

4. Integration

The blind often feel isolated and need to be integrated within their local communities. They
do not need praise or pity for their disability, but moreso acceptance as a normal member of the
society.

Variety
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Name: Dormitory, Gallaudet University
Year: 2010

Location:
Architect:

Washington D.C., USA
LTL Architects

Materials
Used

Wood

- Rough wood planks, exposed steel, polished concrete, and gleaming bamboo unite
to provide architectural muscle (refer to 3.6).

Steel

Bamboo

Concrete

-“It’s about how buildings structure and frame human interaction,” says David J. Lewis
of LTL Architects. “The basic conditions of architecture were brought to the fore.” (refer
to 3.7).
- Preeminent liberal arts institution for youth who are deaf or hard of hearing, and most
of its students communicate with the expansive gestures and expressions of American
Sign Language (ASL).

Wall Finished
Used

- Represents the first full-fledged experiment in DeafSpace design, a concept
developed at Gallaudet through years of research into how buildings and interiors
impede communication for people who don’t hear.
- Design involves optimum space, better light, adequate proximity, calibrated color,
and good acoustics—factors that matter a great deal (but not exclusively) to the deaf
(refer to 3.7).
- DeafSpace design seeks to codify responses to common situations standing in the
way of safe, fluid conversation for people who use sign language.
- Uneven pavements; narrow passages; unexpected steps; inadequate lighting;
backlighting; glare from white walls; wall colors that blend with skin tones; and,
especially, fixed-row auditorium seating - all these situations block the visibility required
for communication.

Fig 3.6 (left top) - Primary materials used within Gallaudet University dormitory.
Fig 3.7 (above) - Ability of Gallaudet University dormitory to provide views, optimum
lighting, proximity and resulting social interaction.
Fig 3.8 (left middle) - Colors used in several spaces within Gallaudet University dormitory
to reduce glare within building.
Fig 3.9 (left bottom) - Designing of a broad, smooth ramp inside and outside Gallaudet
University dormitory to prevent unfavorable design conditions to help aiding the conversation and interaction between users.

- At the residence hall, the design team addressed such problems in myriad ways, from
choosing paint colors that reduce glare (refer to 3.8) to designing a broad, smooth
ramp to lead a crowd into an assembly hall without the risk of steps (refer to 3.9).
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Name: Institute for The Blind
Year:

Location: Regensburg, Germany
Architect: Georg Scheel Wetzel Architekten

Materials
Used

Steel

Concrete

Terracotta Tiles

Quarry Stone

- Architect had to work with existing topography and meet users’ specific
organizational and practical needs.

Fig 3.10 (left) - Plan of Institute for the Blind

- Designed for highly dependent students with serious sight impairments
and other disabilities.

Fig 3.12 (below) - Diagram depicting sloping topographic condition at the Institute for the
Blind, where the building “fingers” are separated by open green courtyards and flat ramps.

Fig 3.11 (above) - Materials used in the design and construction for Institute for the Blind

- Site located on the western edge of the city of Regensburg, beside an
area of new development and overlooking sites of historical significance.
- Site surrounded by rustic quarrystone walls, emphasizing the relief of
the site and contrasting the pale exposed concrete and greenish-grey
terracotta tiles used for the walls of the buildings.
- Buildings gently spill down the hillside like the fingers on a hand and
separated by small, intimate courtyards and flat ramps.
- The route through the site leads through a variety of open-plan spaces.
Main corridor opens fully to a forecourt, and the corridors in the classroom
lead to courtyard garden below, creating a sense of gradual transition
into the surrounding landscape.
- Internal layout forms a simple, heirarchical system of guidance for
visually impaired users, who are also aided by the extensive natural
lighting and sloping nature of the site.
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DISABILITY
DISABILITY
NEUROPLASTICITY
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Senses Working “Overtime”

Person without
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Neuroplasticity is the phenomenon that occurs mostly when an individual loses one of their major
senses. When such an occurrence takes place, one or more of the other senses overcompensate as
if to aid the individual in going about their daily routine. In this particular case of an individual with
a partial to full loss of vision, it is very common that their sense of touch and / or sense of hearing
overcompensate in order to provide the individual with the ability to move through a space or
undertake various routines.

Person with
Visual Impairments

Sight

Touch

Smell

Hearing

I believe that with the progression of this responsive glazing technology, there will undoubtedly come
a time when we would be able to enhance the living conditions of those with sensory disabilities, to
provide them with a sense of self confidence through the independence of assistance.
There are several architectural precedents that cater to the variety of a user’s senses, such as The
Chapel of St. Ignatius by Steven Holl, which activates the user’s senses of sight, smell and touch, and
Le Cylindre Sonore by Bernhard Leitner, which incorporates the user’s senses of sight and hearing
(refer to Case Studies). However, there is not a great deal of design that implements these particular
senses, whilst taking into consideration that the user may have an impairment in one or more senses.

Speculative
Opportunities with
Responsive Technology

Sight

Touch

Smell

Hearing

Sight

Touch

Smell

Hearing

It is clear that individuals with a particular sensory loss have been able to make striking adjustments to
this inconceivable loss, in order to operate effectively within their varied environments. Sometimes,
these changes might translate into behavioral skills and task performance levels that are equal, and
in certain cases, even superior to those of individuals with intact sensory function.

Sensory Activation
through Responsive
Technology
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Fig. 3.13 - Diagram depicting sensory activation in individuals, as well as the same
while implementing the responsive glazing systems.
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There has been long anecdotal evidence that blind individuals tend to compensate for their loss
of vision through more effective use of their remaining senses. They even show possible superior
behavioral skills than sighted individuals, such as finer distinction between textures, materials and
surfaces, as well as spatial sound localization, in order to predict the source of a sound within a space.
In short, individuals with partial to full loss of vision are able to localize surrounding sounds, as well as
finer discrimination of surfaces through material variances. By taking into consideration these skills of
high tactile and auditory distinction, we would be able to construct a specific set of design guidelines
that could very well aid the needs of those with vision impairments.
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Name: Le Cylindre Sonore
Year: 1987

Location: Paris, France
Architect: Bernhard Leitner

- Le Cylindre Sonore is embedded in a bamboo garden, a valley-like, sunken landscape
in the Parisian Parc de la Villette.
- The upper end of the double cylinder is at the same level as the bordering allees.
Coming from the park, one descends a long stairway into the sound space before
actually entering the garden (refer to 3.14).
- On leaving it, one once again walks through the sound space before one ascends to
the park situated on a higher level.
- The sound that can be heard from the outside attracts the passersby, inviting them to
stop and focus on the static and stationary form (refer to 3.15).
- A cylindric space that allows a concentrated listening of the place, a contemplative
rediscovery of oneself in transcendence of the place.
- Behind the eight perforated concrete elements three loudspeakers have been
mounted vertically like a column.
- The concrete ring is, however, first and foremost a resonsance chamber, which
consolidates the sound by means of weight and tension of the curved surfaces.
- The hushing sound from the water rivulets distracts from the sounds of the urban
environment, neutralizing the space (refer to 3.16). The rivulets acoustically tune the
inner space. The rivulets are a prerequisite for the acoustic sensors and cells, ears, skin,
the body and the brain being able to listen in a concentrated way.

Materials
Used

Concrete

Bamboo

Water

Fig 3.14 (above top) - Section depicting final design of Le Cylindre Sonore,
sunken into the ground, where the top of double-cylinder is in line with
start of stairs.
Fig 3.15 (left) - Diagram depicting recorded sound waves within Le
Cylindre Sonore, with flowing water rivulets.
Fig 3.16 (above) - Materials used in Le Cylindre Sonore.
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Name: Chapel of St. Ignatius
Year: 1997

Location: Seattle, Washington, USA
Architect: Steven Holl

- The architect Steven Holl invents unconventional elements as is the play of light on
the various domes building, creating feelings of perceptual contrast (refer to 3.17).
- In turn, each volume of light that comes up in terms of their orientation and function.
Thus, from the different effects of light, is organizing the interior and exterior of the
chapel (refer to 3.18).
- The architect uses the different effects of light to cause sensations in those who
occupy the space, reunited with his own interior.

Materials
Used

Dyed Concrete

Water

Light

Colored Glass

Fig 3.17 (left) - Image of the interior of Chapel of St. Ignatius to depict the control and fluidity
of light the architect has aimed to provide for the interior religious space.
Fig 3.18 (below) - Diagram depicting the multiple apertures in the Chapel of St. Ignatius that
provide the users within multiple perceptions of light and color.
Fig 3.19 (above) - Materials used by the architect in the Chapel of St. Ignatius.

- The church is made up of two unique materials, contending it is based on the forms.
On the one hand and pieces of colored glass tinted to occupy the upper part of the
project, give light and brightness. Below, a basement concrete opaque counteracts the
imprint of colored glass (refer to 3.19).
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Name: “Snoezelen”
Year: 1970s

Location: Netherlands
Inventors: Jan Hulsegge + Ad Verheul

- Snoezelen (controlled multisensory environment) is a therapy for people with autism
and other developmental disabilities, dementia or brain injury. The term is coined
through the merging of the verbs “Snufflen” (to explore) and “Doezelen” (to relax).
- Consists of placing the person in a soothing and stimulating environment.
- Rooms are specially designed to deliver stimuli to various senses, using lighting
effects, color, sounds, music, scents, etc (refer to 3.20).
- The combination of different materials on a wall may be explored using tactile senses,
and the floor may be adjusted to stimulate the sense of balance.
- Can be staged to provide a multi-sensory experience or single sensory focus, simply
by adapting the lighting, atmosphere, sounds, and textures to the specific needs of the
client, activating their sight, hearing and/or tactile senses (refer to 3.21).
- Therapy relates to the interdependence of both the space and the “client-centered”
approach of the environment.
- It aims to maximize a user’s potential to focus on his own free will and to engage on a
motivational stimulus, thereby attempting to improve communication and functioning.

Fig 3.20 - Image depicting the ability of Snoezelen methods to create a soothing environment that would activate and challenge several of the user’s senses, with the help of lighting,
sound and color.
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DISABILITY
DISABILITY
UNDERSTANDING THE
SENSES

Fig 3.21 - Image depicting the ability of Snoezelen methods to generate a multi-sensory experience by adapting the light, sound and atmosphere to the user’s needs, in order to
activate the senses that need to be challenged.
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The Sense of Sound
The visually impaired learn to become extremely attune to sound and use it as a means to navigate, understand space and
objects and communicate with others. Within architecture, every built space can modify, position, reflect or reverberate
the sounds that occur there. Sound embraces and transcends the spaces in which it occurs, opening up a consummate
context for the listener: the acoustic source and its surroundings unite into a unique auditory experience.
Human echolocation is an ability of humans to detect objects in their environment by sensing echoes from those objects.
By actively creating sounds - for example, lightly stomping their foot or snapping their fingers, people trained enough
can interpret the sound waves reflected by nearby objects, accurately identifying their location and size.
This ability is used by some blind people for acoustic wayfinding, or navigating within their environment using auditory
rather than visual cues. It is similar in principle to active sonar and to animal echolocation, which is implemented by
animals such as bats, dolphins and whales.
In architecture, we work with acoustics to some extent, either for sound insulation or for tuning a concert hall. But beyond
this, we can also create unique experiences, sculpting sound as people move through the space. We can consider an
acoustic strategy that includes a hierarchy. For example, a main corridor could have one sort of acoustical quality, while
secondary corridors could have a distinctly different sound to them.

The Sense of Touch
Touch (also known as tactile perception) is considered to be one of the five traditional senses. The impression of touch
is formed from several modalities, such as pressure, skin stretch, vibration and temperature.
Fine touch is a sensory modality which allows a subject to sense and localize touch. The form of touch where localization
is not possible is known as crude touch.
As fine touch normally works in parallel to crude touch, a person will be able to localize touch until fibres carrying fine
touch have been disrupted. Then the subject will feel the touch, but simultaneously be unable to identify where they
were touched.
People who are blind from birth are able to detect tactile information faster and more distinctly than people with
normal vision. Blind individual’s use of the Hoover Cane to find their way means that tactility is of vital importance
to those with a loss of vision. It is because of this that we must realize the importance of designing with the focus of
materiality in mind for the primary user. Tactile elements, when set into the flooring, paving and even walls as well as
furniture elements can also open up larger areas to the blind, as well as provide a distinction between programs, spaces
and functions.
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The Sense of Proprioception
Proprioception is the sense of the relative position of neighboring parts of the body and strength of effort being employed
in movement.
The brain integrates information from proprioception and from the vestibular system into its overall sense of body position
and movement. Proprioception is what allows someone to learn to walk in complete darkness without losing balance.
During the learning of any new skill, sport or art, it is usually necessary to become familiar with some proprioceptive tasks
specific to that activity.
One example of how proprioception can be employed is by loosening tile at the threshold of a platform signals to the
observer an upcoming sectional change (staircase) or theshold. The tile both shifts the body’s center (proprioception)
and makes a small noise that involuntarily forces the observer to gaze down. This small design change both cues the
individual and reinforces an architectural intention by heightening the awareness of the body to a specific condition or
situation.
The firmness and yielding of pressure of a materials surface to the bodies weight can have similar effects. This design
element can be incorporated to show architectural intention by designing differing ground contours and employing
materials with a particular resistance for navigational and public or gathering spaces. It can also be applied in surfaces
the body leans, against or sits on.

The Sense of The Vestibular

The vestibular system, which contributes to balance and the sense of spatial orientation, is the sensory system that
provides the leading contribution about movement and sense of balance. The vestibular system sends signals primarily
to the neural structures that control eye movements, and to the muscles that keep a creature upright.
The brain uses information from the vestibular system in the head and from proprioception throughout the body to
understand the body’s position and acceleration from moment to moment. The vestibular system and proprioceptional
system work in tandem to provide the individual with a sense of motion, balance and comprehension.
The design criteria that should be implemented to consider the vestibular sense is similar to that of proprioception. By
preventing the construction of potentially dangerous spaces, such as thresholds and edges, as well as provide a more
fluid circulation throughout the spaces of the building.
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DISABILITY
DESIGNING FOR DISABILITIES
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Catering to the Needs
In order, as an architect or planner, to be able to translate individual and global requirements of
disabled individual into architectural terms and functions, it is vital to consider the disorders and
characteristis integral to the various disabilities.

Visual Impairment
For visual impairments, some of the fundamental design considerations should revolve around:
1. The space being bright, glare-free and without shadows (refer to 3.22)
a. This guideline can be successfully accomplished by incorporating the reflective glazing
technology, as well as the light redirecting film applied to the assembly.

Fig. 3.22 - The prevention of glare through
glazing and reflective surfaces is extremely
critical for a user with visual impairments.

Fig. 3.23 - The prevention of designing
thresholds and edges that cannot be
discovered by a cane in a space for an
individual with visual impairments is crucial.

Fig. 3.24 - The enforcing of designing steps
and thresholds that incorporate a significant
color contrast of the same tone is crucial,
when designing for an individual with needs.

2. Contrasting colors of the same tone being identified to distinguish potential danger areas (eg:
steps, thresholds, edges) (refer to 3.23 and 3.24) and orientation systems (eg: switches, handholds)
a. This guideline can be met by carefully approaching the design process and prioritizing the
guidelines for barrier-free design.
For blindness, some of the fundamental design considerations should revolve around:
1. Avoiding potential danger areas (eg: steps, thresholds, edges)
2. Providing orientation options with tactile components (eg: different floor coverings) (refer to 3.25)
3. Using shatter-proof glass (for glass doors)
4. Creating consistent acoustics throughout the space (refer to 3.26), and
5. Replacing optical with acoustic signals (eg: cooking plate with a signal elevator with
bell signals)
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Fig. 3.25 - The attempt to design different
program by incorporating a variety of tactile
components is fundamental to the primary
user’s need of circulating through spaces.

Fig. 3.26 - The attempt to design consistent
acoustics throughout a space aids the
primary user in locating oneself within a
room.
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Catering to the Needs

Catering to the Needs
Touch

Design for the handicapped presents the architect and planner with a need to create from a deep understanding of the
human condition. Nowadays, attempts are being made to care for, respect and appreciate the handicapped in a way
that has not been done before.
In the normal person the world is predominantly experienced through visual perception. In those with one or more
disabilities, other sensory modalities may be more predominant. We need to regard space in the designed environment
as defined by imaginary barriers discriminated by the room’s program in an attempt to supervise motion, as well as
provide visual and auditory stimuli for the primary user (refer to 3.27).
Special design details should be carefully considered when designing for those with partial to full loss of vision. For
example, in a domestic unit, special observation would have to be given to ensure complete accesibility and mobility
to the user.

Sight

The main detailed design considerations when designing a space for a person with partial to full loss of vision are:
1. Sufficient hardness of surfaces to provide echoes in an attempt to promote echolocation in circulation areas (refer to
3.29).

Vestibular

Proprioception

Hearing

Fig. 3.27 - A space, when being designed
to be “barrier-free” needs to create
imaginary thresholds that incorporate the
variety of senses in lieu of the impaired one.

Research into the methods by which the blind use location and direction clues show that a wide variety of aural, tactile
and kinaesthetic senses are used. Many blind individuals may use route memory, in which changes in direction and
function of spaces are associated with clues, such as the change in flooring in the example of Villa Mairea, or the change
in wall texture from room to room with the extensive malleability of concrete, as seen in Le Corbusier’s La Tourette
monastery.

2. Avoidance of projections into circulation areas, especially above hip and below head level, where they cannot be
discovered by a cane (refer to 3.30).
3. Staircases should have rails on both sides, with short guide rails to the beginning of the stairs. A change of floor finish
is desirable to 3 feet from head and foot of the stairs (refer to 3.31 and 3.32).
4. Balustrades, window sills and guard rails should not be less than waist level (refer to 3.33).
5. Floors should be non-slip and without loose covering.

IDENTITY

SIMPLICITY
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CONTROL

Fig. 3.28- When designing for individuals
with needs, we must take into consideration
the above mentioned three critical criteria :
providing the user with a sense of IDENTITY
and independence, providing a SIMPLE,
straightforward and fluid form of design and
circulation, and the ability for the user to be
in complete CONTROL of their actions.

Fig. 3.29 - Designing a space
for an individual with visual
impairments should construct
hard surfaces that can provide
the user with the ability to
implement echolocation, to
find their position within a
space.

Fig. 3.30 - Designing a space
for an individual with visual
impairments should prevent
from designing any sort of
construct between head and
hip level, to prevent collisions
and possible physical injury to
the user.

Fig. 3.31 - Designing a space
for an individual with visual
impairments should take into
consideration that all staircases
have railings on both sides, with
short guide rails at both head
and foot of stairs.

Fig. 3.32 - Designing a space
for an individual with visual
impairments should take into
consideration that all staircases
have a change in material or
floor finish to 3 feet after head
and foot of the staircase.

Fig. 3.33 - Designing a space
for an individual with visual
impairments should take into
consideration that staircase
railings,
balustrades
and
window sills should all be above
waist height.
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Visually Impaired Individuals and Light

Visually Impaired Individuals and Sound

Studies have found that certain photoreceptor cells located in the retina can detect light
even in people who do not have the ability to see.
Vandewalle’s study, which involved three completely blind participants, found that just
a few seconds of light altered brain activity, as long as the brain was engaged in active
processing rather than at rest.

Some blind people are able to use the sound of echoes to “see” where things are and to
navigate their environment.
New study finds that these people may even be using visual parts of their brains to
process the sounds.
Echolocation is best known in bats, who send out high-pitched sounds and then use the
echoes to track their prey in the dark.
Select few blind people use echolocation as well, making clicking sounds with their
tongues to tell them where obstacles are.

Step 1:
Experimenters ask blind subjects whether a blue light was on or off
Subjects answered correctly at a rate significantly higher than random chance—even
though they confirmed they had no conscious perception of the light.
Step 2:
Using fMRI, researchers then determined that less than a minute of blue light exposure
triggered changes in activity in regions of their brain associated with alertness and
executive function.
Step 3:
Scientists found that if the subjects received simultaneous auditory stimulation, a mere
two seconds of blue light was enough to modify brain activity.
Noise engaged active sensory processing, which allowed the brain to respond to the light
much more quickly than in previous studies when subjects rested while being exposed to
light.

The study finds that in two blind men who can echolocate, brain areas normally
associated with vision activate when they listen to recordings of themselves echolocating.
“Our data clearly show that EB and LB [the study participants] use echolocation in a way
that seems uncannily similar to vision,” wrote the study authors. “In this way, our study
shows that echolocation can provide blind people with a high degree of independence
and self-reliance.”

Results confirm that brain can detect light in absence of working vision.
Also suggest that light can quickly alter brain activity through pathways unrelated to sight.
Fig. 3.34 - fMRI scans indicating a visually impaired individual can
comprehend light and sound preceding the light (above).
Fig. 3.35 - Diagram indicating the time taken for a visually impaired
individual to observe and comprehend the light, as well as light
following an auditory stimulus.

<60s
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Step 1:
Researchers recorded their clicks and echoes as they sat near an object.
Step 2:
Researchers then played those clicks and echoes back as the men lay in a fMRI machine.
Step 3:
Researchers found that as the men listened to the echoes, the primary visual area of their
brains became more active.
When researchers played sounds with echoes and sounds without echoes, they found
that the blind mens’ visual area responded based on the presence of echoes, while the
auditory cortex, used to process sounds, did not respond differently either way.

~2s

45

PROGRAM
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The problems of everyday living which face disabled individuals are seldom appreciated by those who are able-bodied,
until they are personally confronted with them. The pace of the individual’s life may be drastically reduced and they
would be faced with several difficulties in moving about, both inside and outside their residential domain. Limited by the
physical disability, the individual must have to find new ways of doing so.

IDEAL DIMENSIONS OF PROGRAM

COMMUNITY

Personal Quarters

To be independent is the predominant motive of most disabled people, and I believe that they would need all the
help they can get, from any form of adaptation that can be made to their living quarters to meet their particular needs.
Regardless, the need to be accepted within a community of individuals with similar abilities would help increase the level
of confidence and social interaction that would help aid in the independent living of the primary user.
It would also be ideal to incorporate an outdoor area for these living communities, as the opportunities to engage the
sense of tactility would be extensive (refer to 4.1).

Users would live in individual rooms (refer to 4.2). Residents could be placed in a unit with other people that will
complement their neuroplastic abilities and sensory needs. There is also a possibility for some cases where higherfunctioning residents live in a community with lower-functioning residents to create a more natural flow, as well as
provide a better learning experience for users who are not yet fully adapted to their disability.(refer to 4.3).

Bedroom(s)
Ensuite Bathroom
Fig. 4.1 - By providing the primaryOUTDOOR
user
with a sense of independence within their
residence, while simultaneously placing them
within an equal community and providing
them with access to an outdoor space, there
would be multiple opportunities for the
primary user to develop and adapt in a more
favorable setting.

By mixing people who do not need a lot of assitance with those that do, it would lower the need for aid, as well as
possibly provide more interaction between the users; one helping another to adapt to their particular form of living.
The more functional primary users would be able to assist the less functional to help the latter group adapt to their
surroundings in a more efficient manner (refer to 4.4).

X

:

Fig. 4.2 - By providing a living unit with two
individuals that experience similar difficulties to
adapting to the environment, it would provide
a “buddy” system, aiding their developments
simultaneously.
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X

X

:

Fig. 4.3 - By providing a living unit with two
individuals, one with higher functioning skills than
the other, it would provide a system where one
would help aid the other to adapt more efficiently
within the environment.

X

X

X

Shared Quarters
Lounge
2 -3 Sensory Rooms
Pantry
Bathrooms
3 Learning Cubicles
Supervisor Office
Locker Room
Shared Laundry Room
Shared Kitchen
Shared Dining Area

Ensuite
Bathroom

140 sf each
50 sf each
300 sf
150 sf each
75 sf
100 sf
200 sf each
100 sf
150 sf
150 sf
250 sf
300 sf

Outdoor / Garden / Courtyard
X

X

Garden
Outdoor Seating Area
Parking
Walking Path

Locker
Room

Bedroom

Sensory
Room
Sensory
Room

Shared
Laundry

Bathroom

LIVING UNIT

Walking
Path

Supervisor
Office

Central Lounge

Learning
Center

Shared Kitchen
Learning
Center

Garden

Pantry

Outdoor
Seating

Learning
Center

Shared Dining

Parking

OUTDOOR

COMMUNITY CENTER

Fig. 4.4 - By creating a community of individuals that posses a
similar spectrum of impairments, it provides a winder range of
individuals that can help others and potentially provide primary
users with a sense of independence through living in a community.

Fig. 4.5 - Program Distribution
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Lighting Levels

Fig. 4.6 - Classification of
programs based on necessity for
natural light within the space

Acoustic Levels

Fig. 4.7 - Classification of programs
based on level of acoustic intensity
required in space
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Learning
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Parking
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Public Access

Fig. 4.8 - Classification of programs
based on level of privacy required
in space

None

Moderate

High

Residents and Staff Only

Public Visitors

Community Gathering

Time of Use

Fig. 4.9 - Classification of programs
based on time used during the span
of the day.
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800

SITE
SITE

Fig. 5.1 - Graphic indicating the recorded population of legally blind individuals in USA, divided by state.
From this graph we can discern that the top 5 states with the most recorded blind individuals are New York, Texas,
California, Pennsylvania and Florida.
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Alabama
Alaska
Arizona
Arkansas
California
Colarado
Conneticut
Delaware
D. C.
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Mass.
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hamp.
New Jersey
New York
North Car.
North Dakota
Ohio
Oklahoma
Oregon
Penn.
Rhode Island
South Carolina
South Dakota
Tenn.
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
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THE NEW YORK INSTITUTE OF
SPECIAL EDUCATION

Site: New York Institute for Special Education, Bronx, New York City
Size: 17 Acres
Address: 999 Pelham Parkway, Bronx NY 10469

The New York Institute for Special Education (NYISE) is a private, nonprofit, nonsectarian educational facility which provides quality programs for children
who are blind or visually disabled, emotionally and learning disabled and preschoolers who are developmentally delayed.
The school was founded in 1831 as The New York Institution for the Blind as one of the first schools in the United States to provide an educational program
for children who were blind or visually impaired. Early in the twentieth century, the name was changed to The New York Institute for the Education of the
Blind to emphasize the educational character of the school. Today, the Schermerhorn Program continues its rich tradition of educating children who are
blind or visually impaired. The institute has also expanded their expertise to develop new programs to help children with other disabilities.
In the 1980’s educators recognized the need to provide programs designed specifically for students with learning and emotional disabilities. In response
to this need, the school established the Van Cleve Program for those children who could not be served in a traditional school setting. In 1986, the
school’s name was changed to The New York Institute for Special Education to better reflect this expanded focus and commitment to children with a
variety of disabilities, while still maintaining the primary goal of aiding those with partial to full visual impairments.
Nearly 300 students from ages 3 to 21 now attend NYISE. The institute takes pride in teaching children, teenagers and young adults the braille language,
the proper techniques to using a cane, and even have the students memorize the entire campus layout, with which they are able to walk through the
entire campus with ease. The school also offers the options of a day program or a residential program. All students return home on weekends and
holidays. An Individualized Education Program is developed for each student. In addition, a full array of services is provided, which include counseling,
career guidance, occupational therapy, physical therapy and speech-language therapy, individual and team sports and adaptive recreational activities.
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NYISE - RESIDENTIAL PROGRAM

NYISE - RESIDENTIAL PROGRAM

The New York Institute’s Residential Program aims at providing a living experience similar to that of a child’s home. Students from the Schermerhorn
and Van Cleve Programs (specific programs for individuals with partial to full visual impairments) live in dormitories and interact with supportive and
knowledgeable staff. The staff, similar to the faculty believe that learning continues to take place after the school day. As a result, the staff also live in the
dormitories, and aid the students with homework and practice skills related to independent living. Throughout the week, these students are exposed
to, and are involved in shopping, meal planning, food preparation and care of the living area.

It must not go unnoticed that some of the techniques that the NYISE uses to aid the movement and necessities of their students are quite simple and
very effective.

In the New York Institute of Special Education, there are 4 dormitories - one for boys, one for girls, one co-ed and one for individuals with specific
emotional disorders. These dormitories, similar to the entire campus, implement traditional materials to direct the students to various buildings. It is
with the change in material that the students discern whether they have fallen off the path or not. However, on conversing with George A. Patisso, the
Director of Facilities at the NYISE, I was informed that the current dormitories are very inefficient, due to the weathering of the buildings over time. It is
unfortunate that none of the dormitories make use of light and space effectively at all. The rooms in the dormitories were aimed to host 4 to 5 students
per room, but due to several policy changes, students are provided with their own rooms. While this may provide a significant level of privacy for the
student, the initial designs have left students with inappropriately sized rooms. It is with these declarations from Mr. Patisso that I claim this site to be
extremely ideal to test the abilities of light-directing technology to help aid the students to go about their daily residential needs.

Fig. 5.2 - A dormitory room in Woodruss dormitory that was
initially designed for 5 users. Due to policy changes, it was shrunk
to one person per room.
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Fig. 5.3 - A dormitory room in Woodruss dormitory that shows
barely any usage of the glazing and light in the dormitory rooms.
This room is also relatively small and shows the inefficency in
room sizes on this campus.

For example, there are railings everywhere, so that students may use them to move around and direct themselves towards various buildings. The
change in material of the railing also helps the students detect the movement towards a specific program. For example, while leaving the buildings,
there are specific kinds of metal railings to guide the user down the stairs. While indoors in dormitories, the students use the aid of wooden railings to
help determineThere have also been attempts made so that students who may not seek to use the railings can discern whether they have strayed off the
designated path or not, by the help of change in material, or by the installation of shrubbery. Some of the doors include a panel of glass to help guide
the students towards light; the light helps students determine where the exits or thresholds may be. Students learn the ins and outs of the campus by
studying a minature massing model
These design methodologies should be incorporated within the design of the dormitories.

Fig. 5.4:
Above: Zoom-in of a texture model that students with visual
disabilities use to memorize the campus organization.
Bottom Left: Outdoor Railing
Bottom Right: Indoor Railing

Fig. 5.5:
Above: Entrance to a building, with materials used to aid students
to stay on the path.
Bottom Left: Railing aided with shrubbery.
Bottom Right: Railing when leaving a building.

61

Paulding Avenue

Colden Avenue

Williamsbridge Road

Astor Avenue

Dormitories

Kennel

Gate
House

Boorman
Ackerly

Services

WoodRuss
Dormitory

Dewey
Dormitory

Wait
House

Crosby-Phelps
Dormitory

Schermerhorn

62

Fig 5.6 - Campus Map, looking at the dormitories on campus

Fig 5.6 - Campus Map, looking at the multiple buildings on campus.
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MATERIALS
MATERIALS
TRADITIONAL MATERIALS
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Material Flexibilities: Concrete

Material Flexibilities: Steel

Density provides good acoustic
quality to the space

Malleability provides acoustic
quality to the space by
reverberation

Constituents can provide a variety of
darkness for reflectivity

Finishing technique can provide
change in reflective quality

Formwork can provide a wide
variety of textures, possibly
directionality

Finish can also provide
directionality and awareness of
program

Buff Polishing

Sand Blasting

Unfinished

Bush-Hammered

Finish can also provide ability to
reflect light off of surface

Thickness of concrete pour and
components of mixture can provide
opacity and permeability of light

Hot Blackening

Sand Blasting

Metal Plating

Powder Coating

Buff Polishing

Brushing

Plated

Unfinished

Acoustic quality provides
user with sense of location

Acoustic quality provides
user with sense of location

Translucent

Tiled

Rusting

Striated
Texture provides user with
program of space

Texture provides directionality
to user
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Temperature of material
provides user with idea of
privacy
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Material Flexibilities: Glass

Material Flexibilities: Wood

Density of the material can provide
acoustic quality to the space by
reverberation

Density and porosity of the
material can provide acoustic
quality to the space by
reverberation

Finishing technique can provide
change in reflective quality,
permeability and privacy
Finish could also provide
directionality and awareness of
program

Finishing technique can provide
change in reflective quality and
privacy
Etching

Staining

Frosting

Polishing

Permeability and transparency of
material can provide the user with
level of privacy or direction

Finish could also provide
directionality and awareness of
program

Bark

Columns

Unfinished

Epoxying

Reflectivity of material would
depend on finishing process
appied

Permeability of material provides
user with idea of privacy

Sandblasting
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Tinting

Temperature of material provides
user with sense of location

Texture provides user with
program of space

Texture provides user with
program of space

Finish can provide user
with program or privacy of
space

Varnishing
Staining

Flooring
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MATERIALS
MATERIALS
ABSTRACT MATERIALS
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COLOR

LIGHT

Color always played a role in the human
evolutionary process. The environment and its
colors are perceived, and the brain processes
and judges what it perceives on an objective
and subjective basis. Psychological influence,
communication, information, and effects on the
psyche are aspects of our perceptual judgment
processes. Hence, the goals of color design
in an architectural space are not relegated to
decoration alone.

The perception of space is directly connected to
the way light integrates with it. What we see, what
we experience and how we interpret the elements
is affected by how light interacts with us and
with the environment. Regarding architecture, in
whatever dimension it can be analyzed, either as
space, as material or as color, it is essentially
dependant on the lighting situation that involves
both the object and the observer.
The dynamic daylight and the controlled artificial
light are able to affect not only distinct physical
measurable conditions in a space, but also to
instigate and provoke different visual experiences
and moods. Due to the light, it is possible to
perceive different atmospheres in the same
physical environment. Light constitutes an
element of fundamental relevance for the design
of spaces and therefore it plays a significant role
in the discussion of quality in architecture.

Color is a sensory perception, and as any sensory
perception, it has effects that are symbolic,
associative, synesthetic, and emotional.
For individuals with partial visual disabilities, color
can distinctly determine program and level of
privacy.

For individuals with partial to severe visual
impairments, it is necessary to incorporate light
into their daily routines and movements, due to
their ability to discern brightness in light. This can
be implemented in providing directionality for
circulation and movement through a space.
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Fig. 6.1 - James Turrell exhibit

Fig. 6.2 - James Turrell installation
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MATERIALS
MATERIALS
SMART MATERIALS
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THERMOCHROMIC MATERIALS

PHOTOCHROMIC MATERIALS
Photo = Light
Chroma = Color

Outdoor

Indoor

Usually, they are colourless in a dark place, and
when sunlight or ultraviolet radiation is applied
molecular structure of the material changes and it
exhibits colour. When the relevant light source is
removed the colour disappears.
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73 F
Ambient

80 F

85 F

90 F

95 F

>95 F

73 F
Ambient

80 F

85 F

90 F

95 F

>95 F

Thermochromic materials have the ability to
change state, shape or color when exposed to
temperatures above ambient.

Photochromic materials change reversibly colour
with changes in light intensity.

Changes from one colour to another colour
are possible mixing photochromic colours with
base colours. They are used in paints, inks, and
mixed to mould or casting materials for different
applications.

Thermo = Heat
Chroma = Color

Outdoor

Indoor

Temperature-Sensitive Glass, for example, results
from the application of thermochromic pigments
to glass tiles which change color based on
ambient, body or water temperature. The textured
glass surface layer protects and highlights the
color-change film on the tile. The dynamic
color change begins at the selected activation
temperature and gradually changes through
three phases, with every 10° rise in temperature.
Once the temperature peak is passed, the base
color returns and remains the same until the
temperature drops.
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SENSORY

ENVIRONMENTAL

ATTRIBUTE
MATERIAL

SIGHT

TOUCH

HEARING

ACOUSTIC
QUALITY

CONTRAST

REFLECTIVITY /
PERMEABILITY

TEXTURE

TRADITIONAL

CONCRETE

STEEL

GLASS

SMART

ABSTRACT

WOOD
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COLOR

LIGHT
PHOTOCHROMIC
MATERIALS
THERMOCHROMIC
MATERIALS
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CASE STUDIES
CASE STUDIES
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Name: Center for the Blind and Visually Impaired
Year: 2001

Location: Taller de-Arquitectura-Mauricio Rocha
Architect: Mexico City, Mexico

- Created as part of a program by the Mexico City government
- Provide services to one of the most disadvantaged and highly-populated areas of the city. Iztapalapa is the district with
the largest visually impaired population in the Mexican capital.
- Complex is on corner plot bordered by two avenues. A blind wall encircles the complex on its four sides and acts as an
acoustic barrier as well as a retaining wall/blank to hold the earth moved from neighboring wasteland areas.

Materials
Used

- The internal facade of the boundary wall creates banks that change shape, height, and orientation, thus creating various
courtyards.
- The buildings are rectangular prisms, based on concrete frames and flat roofs. Each group explores different spatial
and structural relationships, making each space identifiable for the user and varying size, light intensity and weight of
materials: concrete, tepetate bricks, steel, and glass.
- The Center aims to enhance spatial perception, activating the five senses as experience and source of information.
- A water channel runs through the center of the plaza, so that the sound of the water guides users along their way.
Horizontal and vertical lines in the concrete at hand height offer tactile clues to identify each building.
- Six types of fragrant plants and flowers in the perimeter gardens act as constant sensors to help orientate users within
the complex.
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Dyed Concrete

Water

Steel

Glass

Tepetate
Bricks

Fig 8.1 (extreme right) - Datum Lines depicting a
strong use of axes in the Center for the Blind and
Visually Impaired, indicating that a more fluid space is
critical to universal design.
Fig 8.2 (top) - Section diagram depicting the flat
roofscape for the multiple buildings at the Center
for the Blind and Visually Impaired depicting the
prevention of shadows by pitched roofs, preventing
greater shadow formation.
Fig 8.3 (above) - Materials used in Center for the
Blind and Visually Impaired indicating a dire need
for tactile variance while designing for the visually
impaired
Fig 8.4 (right) - Diagram depicting the central core
axis of the Center for the Blind and Visually Impaired,
followed by multiple buildings branching off of the
central axis.
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Name: Illinois Regional Library for the Blind and
Year:

Physically Handicapped
1970s

Location: Chicago, Illinois, USA
Architect: Stanley Tigerman
Materials
Used

- A building for the handicapped that tries to be far more than simply “barrier free” suggesting that blind persons are as
entitled to metaphorical symbolism as are the sighted.

Steel

Concrete

Color

- Tightly linear for the purposes of tactile movement and color coded (perimeter: red; structure: yellow; mechanical
equipment: blue, etc.) (refer to 8.7) because the last thing a blind person can “see” is bright color bathed in light, the
building has several metaphorical inversions.
- The lightweight metal-clad steel skin is opaque while the dense concrete hypotenuse wall is irrationally broken by a
Hejduk-influenced (Barbar House) cut (refer to 8.8): all representing the irrationality connected with blindness (refer to 8.6).
- Hard-surfaced to encourage utilization of the blind person’s increased perception of sound, the building has no hard
corners to maim (refer to 7.5) refer and all objects are anchored down so that their position can be remembered.

PERIMETER

STRUCTURE

MECHANICAL

Fig 8.5 (above) - Plan of Illinois Regional Library for the Blind and
Physically Handicapped depicting hard surfaces to encourage utilization
of the blind person’s perception of sound and absence of hard corners to
cause any form of harm or injury to the user.
Fig 8.6 (right top) - Materials used in Illinois Regional Library for the Blind
and Physically Handicapped.
Fig 8.7 (right middle) - Diagram depicting the color coding of surfaces
and designing constituents to provide distinction for the users, as a vas
majority of them are able to discern color bathed in light.
Fig 8.8 (right bottom) - Plan of John Hejduk’s Barber House, indicating
the large wall and cuts within it, that is an inspiration for the design of the
Illinois Regional Library for the Blind and Physcially Handicapped.
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SOCIO - CULTURAL

SENSORY

ENVIRONMENTAL

PUBLIC

SPACES

RESIDENTIAL

ATTRIBUTE
CASE STUDY

Variety

Integration

Independence

Community Blind Design

Awareness

Sight

Touch

Hearing

Proprioception Vestibular

Acoustics

Contrast

Light /
Reflectivity

Materials

Mobility

Structure

Sustainability

Technology

Texture

Gallaudet University
Dormitory
Villa Mairea
Center for the Blind and
Visually Impaired
Illinois Regional Library for
the Blind and
Physically Handicapped

Institute for the Blind
Chapel of St. Ignatius
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THERAPEUTIC

Le Cylindre Sonore
Snoezelen
The Golden Horn Project

Fig. 8/9 - Matrix summarizing
the attributes of the various case
studies analyzed. The attributes
highlighted in blue will be
considered most fundamental
when
the
design
process
commences.
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DESIGN
PRACTICES
DESIGN
PRACTICES
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DESIGN TECHNIQUES

MATERIAL / TEXTURE STUDIES

With the coming of the next semester, I intend
to design the forthcoming dormitory by looking
through the eyes of an individual with vision
impairments. With the understanding and
knowledge that visually impaired users are able
to discern through blurred views and the change
in light and dark. These views should be strongly
taken into consideration, as I intend to “design
through the eyes of the user”.

Throughout next semester, I also intend to look
at multiple types of materials, particularly the
traditional group, such as concrete, glass, wood
and steel, and try different textural studies. This
study would help me understand how I can
implement the texture to provide directionality or
sensory stimulation. By obtaining opinions from
several students through surveys and experiments
where the participants are blindfolded, I will try to
come to a consensus of what materiality should
be the dominant force during the design phase.
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LIGHT AND COLOR STUDIES

POTENTIAL WORK SCHEDULE

As it has been mentioned in the previous pages,
light and color, which tie into materiality, are
extremely fundamental attributes that need to be
considered when designing for disabilities.
With this in mind, I intend to design small models
and incorporating multiple lights and colors from
different sources, and photograph the models
from multiple angles, so as to test the variety of
effects that they cause.
I will also try to build several models that intend to
study light, and controlling the direction of light,
as that is critical to consider for visually impaired
users.
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Material / Light Research
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Residential

Residential
Calm
Domestic
Comfort
CARPET / FABRIC

Administrative

Administrative
Sterile
Eye-Catching
TILE

Educational

Educational

Utilitarian
Fairly Monochromatic
Reflective Acoustics
CONCRETE

Other
Multi-Sensory
Shared Kitchen

Other

Easy to Clean
Abundant in quantity
WOOD

Changes in Gradient
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Skylight for Multi-Sensory
oculus effect
moves through day
Rhythmic skylights
discern between
gradient changes
Skylights for Dormitory Room
face North for ambient
light

Lightwells for shared spaces
providing maximum light
to shared programs

Main Axis extends through the scheme
with subtle changes in gradient

Residential Units end with access to shared
programs
Study Spaces

Main Axis on North end leads to
Multi-Sensory Room

Gradient changes on main axis converge at
center and provide access to admnistration

Residential Units end with access to shared
programs
Shared Kitchen

Skylights for Dormitory Room
face North for ambient
light
Sawtooth windows for main
axis
providing directional light
for users
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Residential Units provide narrow skylights
in rhythmic pattern
More frequent - change in speed / gradient
Less Frequent - entrance to rooms
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Multiple Circular Apertures
Pattern 5
Less frequent
Less Light
Upcoming change
in program

Multiple Circular Apertures
Pattern 4
Less frequent
Less Light
Upcoming change
in program

Multiple Circular Apertures
Pattern 3
Less frequent
Less Light
Upcoming change
in program

Multiple Circular Apertures
Pattern 2
Less frequent
Less Light
Upcoming change
in program

Multiple Circular Apertures
Pattern 1
Less frequent
Less Light
Upcoming change
in program

Multiple Circular Apertures
Pattern 1
Less frequent
Less Light
Upcoming change
in program

Varied Orthogonal Apertures
Area of stasis (Lounge, etc.)
Provides change in light condition
through course of day

Curved Corner Subtraction
Congregation
Major focal point in specific
program

Horizontal Slits at End of Corridor
“Light at the end of the tunnel”
Urge to move towards end of
corridor

Thinner Angled Slit
Provides focused light on location
behind actual skylight location
Potential use for congregation
Focus on a space of
importance

Angled Slit
Provides focused light on location
behind actual skylight location
Potential use for congregation
Focus on a space of
importance

Horizontal Extended Slits
Follow in a straight line
Corridor
Variation in extension for change
in program

Rhythmic Oculi
Pattern created
Follow in a straight line
Corridor
Variations for different program

Overhead Vertical Slit
Space of importance
Congregation
Changes direction through
course of day

L-Shaped Apertures
Creates rhythm
More frequent - Faster
Less Frequent - Slower

SKYLIGHTS AND THE POTENTIAL PERCEPTION BY THE VISUALLY IMPAIRED
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I claim that regardless of the ongoing iterations to accommodate both sustainability as well as accessibility within architecture, there
is currently an imbalance in designing these systems for primary users with physical disabilities, more particularly, to accommodate
for those with a lack of vision.
As architects, we possess skills that we implement, with the intention to enhance the way the users interact and respond to the
architecture and social conditions that we generate through design. I assert that these skills have untapped potential in answering
to the little known abilities of visually impaired individuals, such as perceiving high contrasts in light, and detecting even slight
changes in material through touch. As architects, I believe that we must capitalize on these attributes as organizational tools for the
design of architectural environments for such users.
With the ability to manipulate light and material through design, there is an opportunity to respond to the sensory needs and
abilities of individuals with visual disabilities. By combining novel approaches through various forms of architectural subtraction
of form, subtle changes in gradient and other new methods for architectural design, this thesis hopes to create an architectural
language that can cater to aiding the circulation and movements of visually impaired users with ease.
It is this contention that has led me to derive a question that encompasses this thesis:
How can we, as architects, implement our skills and abilities to cater to aiding and directing a user with visual impairments?
This question of course led to a series of questions that needed answering, mentioned here in the slides.
It was clear from then on that the design parameters would be unlike any usual design criteria. Designing for an individual that
cannot see is something an individual with standard vision cannot understand. In order to understand what a visually impaired
individual experiences, one must understand that there is only a minute percentage of people that can barely see. A majority
of visually impaired individuals can see an obscured image, or at worst, see distinct changes in contrast. It goes without saying,
through the concept of neuroplasticity; a visually impaired individual has a heightened sense of touch, through which they can
discern subtle changes in material or gradient through a slight use of touch. This is further proven through the study of various
devices that help visually impaired users discern more distinctly, such as the ring-like device that reads words out loud, or a headset
that provides a pixilated grey version of others through their eyes. This helped determine that sight and touch were crucial factors
in my design process.
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The next question on the list was of equal importance. As architects, we take pride in providing some of the most visually appealing
spaces for the users to feel a variety of emotions, sensations, perform certain social interactions and so on. How would an architect
design for a user that experiences little to no visual stimulation?
Well, to start off, the organization that oversees architectural accessibility through design, the ADA provides guidelines that are
often seen by architects as a series of constraints through which we are limiting our design potential. These guidelines, however,
should be seen as chances for great opportunities. It is with the combination of using light as a primary force for organization of
program and material as a guiding force for the user that we can help aid visually impaired individuals in their daily routines. For
example, the subtraction of L-Shaped apertures or orthogonal oculi in the roof of a corridor could lead to certain lighting conditions
that visually impaired users could discern. A rhythmic pattern in these skylights could start to create an architectural language for
visually impaired individuals.
The next aim was to locate a test field for the experimentation of this design approach. The New York Institute of Special Education,
established in 1831, is located in the Bronx borough of New York, and is an educational institution that educates children from
the ages of 3 to 21 on going about their daily lives with visual impairments. This school offers a residential program in the form of
three dormitories. However, as you can see here, while these dormitories cater to certain forms of accessibility such as the hand
railings to guide students around, there is little to no change in lighting, and does not allow for the abundant natural light to fill the
space. These dormitories are over several years old, and with changes in the institute’s policy, only allow for one student per room.
Through this general critique of this site, I was able to come to a decision on a testing field.
It is with these criteria in mind that I was able to proceed with design moves that led to my final scheme. First, by creating a strong
axis to allow for ease of circulation, followed by creating wings for dormitory rooms, ending with merging the dormitory wings with
shared programs such as study lounges, a shared kitchen space, etc. that re-adjoined the central axis. This helped me generate a
design scheme that I see working appropriately in directing light to aid the circulation of the user. To provide the user with a sense
of change in program, there are subtle changes in gradient that the user can detect from their heightened sense of touch. The
ending result creates such environments that could provide appealing lighting conditions for those with standard vision, but also
provide aid to the primary user.
It is through the process of creating these environments and sky lighting conditions that we see how there is a steady buildup of an
architectural language; one that when used in a certain environment or program, results in not only aiding individuals with a primary
sensory disability, but also provide enthralling lit environments for any user, sighted or not.
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