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Abstract

Architectural design commonly focuses on the visual qualities of its
manifestation,leavingpeoplewithvisualimpairmentsasidefromitsqualita-
tivegoals.Inordertocounteractthisphenomenonandappropriatelyaddress
peoplewithlowvisualacuity/legalblindness,wemustunderstandthepeople
withinthislarge communityaswellas current policiesfocusing on different
typesofaccommodationsforspatial practicality.Understandingthepeople
will entail a dive into what a visual impairment is, what it is like, and under-
standing how people perceive the world asawhole. Thenitis necessary to
understand currentpoliciesthatdesignershaveadoptedinordertobenefit
thosewithphysicaldisabilitiesbymakingallspaceaccessibletoallpeople.Af-
terestablishinganunderstandingofthecurrentstateoftheissuewecanmove
forwardbybreakingdownasetofguiding principlethatisbasedonsensory
cues.Thiswillleadtoanunderstanding of how to makearchitecturea multi-
sensoryexperienceforeveryonewhilespecificallybenefitingthosewithvisual
impairments.



Introduction

Peoplewithlowvisionorlegalblindnessexperiencetheworlddiffer-
entlythanthosewithahighlevelofvisualperception.Peoplewhohavebeen
blindsincebirthdonotstruggleasmuchwithlivingwiththeconditionasitis
essentiallywhotheyare. However,peoplewhohavedevelopedblindnesshavea
verydifficulttransitionintothenewlifestyle.CristinaHartmann,awriterwith
limitedsightandhearing,statesthatthe”mostdestructivepartoflosingone’s
sightisthefeelingofincompetence”'Inthetransitionperiod,shebrokedrink-
ingglasses,steppedonhercats,andwouldloseherthingsconstantlythrough-
outtheday.Thiscanbeaverydiscouragingandfrustrating way of life thatis
alsoinescapable.Dailyroutinesandhabitshavetoberelearned.Anexampleof
afrequentmundanetaskthatbecomesalteredwithanacquiredvisualimpair-
mentisgettinggroceries.Thejourneytothegrocerystorebecomesmuchmore
difficultas one can nolongerdrive directly to the desired location. Walking
throughacityisnolongerunderstoodbystreetsignsandbuiltaestheticsbut
by memory, sound, and smell. A person with low vision can choose to have
aseeing-eyedog, acane,orasighted navigatorto help navigateacity. Cris-
tinaHartmann prefersthewhite canestrategyas“awhite canedoesn’tshed,
poop, require vet visits, or develop a mind of its own”and a navigator takes
awayasenseofindependence.?Afterarrivingatthegrocerystoresearchinga
list of specificitemsisaltered as brailleis notincorporated onaisles, cans, or
refrigerationdoors.Typically,alegally blindindividual willaskforassistance
whenarrivingtothestoreforhelpwiththehunt,gowithafriend,orjustorder
theitemsonline.? Aftertheitemshave been purchased and broughthome,
oneistasked to put everythingin their properlocations and clean fruitand
vegetables.Removingstickersfromthepurchased pieceoffruitbecomesan
excruciatinglytedioustaskasstickersarenoteasily perceived.Thisisjustone
exampleofafrequenttaskthatwillchangeafteroneisdiagnosedwithavisual
impairment.

The understanding of space loses all visual qualities and is replaced
by other sensory cues. John hull, a blind professor at the University of Bir-
minghamwholosthisvisionmid-career,considershimself‘asightedperson
who cannotsee”*Whenvisiting placesthathealready knew, hisexperience

1 Hartmann, Cristina. “What is it like to be deafblind?”.

2 Hartmann, Cristina.“What is it like to be blind?”.

3 Rogers, Priscilla. “Reevaluating the Best way to do my Shopping as a Person Who is Blind”
4 Hull, John.”Notes on Blindness: Journey Through the Dark”".
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was formed by the visual memories that he had from before he had lost his
sight.Hearguesthattheworldchangesscaleafterlosingtheabilitytosee.New
experiencesarecreatedwithinreachofthebody,andwhenlifeissilent,italso
disappears.

The field of architecture is seduced by a common bias of visual op-
tics. While the visual qualities of architectural spaces are important, there
shouldbeanequivalentamountoffocusandattentionbroughttotheother
4 senses.Inthis proposal, Iwillexplore how architecture canemployaset of
multi-sensorydesigntacticsinordertoincreasethequalityof lifeandspatial
understandingtopeoplewithvisualimpairments.Architectureisinherently
experiencedbythebody.Thesenseofsmelldrawsmemoriesofourpast.The
sense of touch provides a haptic understanding of materiality. The sense of
hearinggivesanomni-directionalsourceoforientationandcontext.Allofthe
sensesareimportantandshouldplayanintegralrolewithintheinfluence of
architecturaldesign.Integratingthesensesintothedesignprocesswillproduce
engagingandmulti-sensoryplacesforthevisuallyimpairedandthesighted.

TheWorldHealthOrganizationestimatesthat253millionpeoplelive
with visual impairment in the world.> The Center for Disease control and
Preventionstatesthat3.4millionAmericansarediagnosedaslegallyblind,21
millionwithmedicaleyeconditions,and 17%ofAmericans65andolderhave
reportedtohave”visiontrouble”*Thiscorrelatestooneoutofeveryfivepeo-
pleolderthan65.Thiscommunityistypicallyoverlookedandforgottenbyde-
signerssincevisualcontentisheldtothehighestesteem.Gooddesignshould
accountforthisgroupfortheyarefillingthespacesthatweproduce.Howcan
designfocusonamoreholisticaccountforthebodythatisexperiencingit?In
thisessay, lwillidentifykeystrategiesofdesigningforthefullspectrumofthe
sensesthroughtheinvestigationofcasestudiesandadevelopmentofguiding
principles.

5 World Health Organization, Blindness and visual impairment, (2017).
6 Center for Disease Control and Prevention.“The Burden of Vision Loss”



What is Visual Impairment?

Blindnessiscommonlymisunderstoodbythemajorityofthesighted.
Some believe thatifanindividualis blind then they do not see anything. All
theyseeisblackness.Thisnotnecessarily the caseasthereisawiderange of
visualimpairmentsthatwouldcausesomeonetoearnthetitle”legallyblind”.
Somepeoplethatare”’legallyblind”willhavetroubleseeingthefocalpointof
whattheyattempttofocusonwhereotherscanonlyseethefocalpointandno
peripheralinformation.Thereiscurrentlyaprocessinplacethatdeterminesif
one can qualify for the term.

TheworldhealthorganizationestimatesthatintheUnitedStates,26.9
millionadults (18+) currently experiencelowyvision, legal blindness, ortotal
blindness.” Blindnessiscategorizedandreportedbyaratioderivedfromthe
“Snellen eye chart”.The process determines an individual’s vision acuity by
testingthesharpnessoftheirvisionwiththedistancefromthechart.8Some-
onewith20/70visionstanding20feetfromtheSnelleneyechartcanonlysee
whatapersonwith20/20vision(perfectvision)cansee70feetfromthechart.
Within the results of this common test are three categories of visual impair-
ment; low vision, legal blindness, and total blindness.

Thisis a cut and dry way to define a visual impairment (as there are
other types of blindness within this category) but it allows for patients to
qualifyfordisability benefits.Withinallthreeofthesevisualimpairmentsare
severaldifferenteyeconditionsthatwillcauseindividualstoseetheworldin
a different way. Cataracts, Glaucoma, Macular Degeneration, and Diabetic
Retinopathyare some of the most common eye conditions that will causea
persontofallintoanyoftheabovediscussedcategories.Commonissuesfaced
isdepthperception,reducedvisualfield,sensitivitytoglare,anddifficultyad-
justingfromlighttodark.Whendesigningforthe“visuallyimpaired”itdoes
notmeanthatthedesigncaneliminatevisualaspectscompletelybutshould
designvisualcuestohelpwiththoselivingwiththeseconditions.ltalsomeans
that all design should use a multi-sensory approach. Designs should focus
moreonthetouch,sound,andsmellofspacesinordertoreachallpeoplewith
all perceptions of the world around them.

7 American Foundation for the Blind: Statistics about children and youth with vision loss. (March 2019)
8 World Health Organization, Blindness and visual impairment, (2017).
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Low vision is diagnosed when an individual scores a 20/70 or lower on the
Snellen eye chart.? This person“has measurable vision but has difficulty ac-
complishingorcannotaccomplishthesetasksevenwhenprescribedcorrective
lenses” (Corn & Lusk, 2010, p.4-5).This is the most common range in visual
impairments as 2.9 million Americans 40 and older fall into this category.
(AFB).

Legal Blindness requires an individual to score a 20/200 or lower on the Snellen eye chart while
wearingcorrectionaleyewear.Withthisimpairment,youcanonlyreadthetoplineofthechartat20feet
away.

Totalblindnessistherarestofthevisualimpairments.Itisdiagnosed whenanindividual hasaninability toseeanything.Theireyes have nolight percep-
tion.Thisisacutanddrywaytodefineavisualimpairment (asthereare can beinfluencesaffecting the way in which one sees) butitallows for patients to
qualify for disability benefits.

9 American Foundation for the Blind: Key Definitions of Statistical Terms. (August 2017).
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Color Blindness

Anotherformofblindnessiscolorblindness.Itisestimatedthat5%of
malesand1%offemaleshaveaninabilitytoperceivecolorsfromeachothers.’
Colorblindness does not affect the visual clarity of a persons surroundings
butwillcreateissueswithdifferentiatingcertaincolorsfromothers.Themost

common type of color blindness is a difficulty in perceiving the difference : '
betweenredandgreen.’Thefollowingmostcommonistheinabilitytodiffer- 0 08 e 0 08 e

99Designs.“Why all designers need to understand color blindness”.

entiateyellowandblue.Thelackof perceptionofanyofthecolorsispossible
but very uncommon.
Regular Google Logo Red Green & Red Yellow Color Blindness.

Living with color blindness is not as life altering as some of the pre-
vious eye conditionsdiscussed. It does however create difficulty seeing the
differencebetweencolors,thebrightnessofcolors,anddifferentshadesofcol-
ors.Webdesignerswilltakethisintoaccountwhenlayingoutawebsite.They
willmaketheimportantcontentsuchaslinksandbuttonsvisiblewithahigh
contrastratioof color.Thecolorsused onthe website should beonopposite
endsofthecolorrangeallowingforahighvaluecontrastwhenseeninamono-
chromaticlens.Blacktextonawhitebackgroundisthebestexamplebutthere Ficket, Matthew. “Color Universal Design and Architecture”. Payette.
my bevariationinthe menuand navigation of awebsite.Navigation should
stand fromthe body of the website.lfanelementis meantto stand out (URL
Link)shouldnotonlybedifferentiatedbycolorbutbyanotheraspectsuchas
underliningitorsize.Transitmapsalsosufferfrom being confusingforthose
withcolorblindness.Routesaretypicallycolorcodedinordertodifferentiate
themultiplecourses.Thiscancauseamisreadingofgreenroutefromtheblue
route.Designersneedtotakethisintoaccountwhenmakinggraphics.Design
shouldbeaccessibletoalltypesperception.UsingprogramslikePhotoshop
one can easily checkto seeifthe colors need to be adjustedin brightness or
hue.This will allow design to not be compromised but to be enhanced and
pleasuarbale to everyone.

Normal Deuteranopia (Severe Color Blindness)

1 Usability.gov. Improving the User Experience. “Color Blindness & Web Design.”
National Eye Institute. “Color Blindness".

No ColorBlindness Deuteranopia Protanopia Tritanopia



Perception

Understandinghowweperceivetheworldisimportantwhendiscuss-
ingsensorydesignforavisualimpairment.Mostpeoplethinkthatvisionand
perceptionarethesamethingasmostofourdayisguidedbyvision." How-
ever,visionisdifferentthan perception.Visionoccurswhenlightandimages
gothroughtheeyeswhile perceptionishowthebraininterpretsand makes
sense of those light signals. After our eyes react to a stimulus, it moves the
informationinto our brainin order process whatitis picking up.The under-
standing and processing of our surroundings is not only from our eyes but
combinedwithinformationfromtheothersensestobuildanentire picture.
Tornadowarningsareperceivedthroughourears,apotentialgasleakispicked
upthroughournose,andaninvoluntaryreactionagainstahotpanisthrough
touch.perceptionofourenvironmentisacomplextopicandhasbeenexten-
sively researched.

One ofthe earliest understandings of perceptionis the Gestalt The-
ory.One of the ideas in Gestalts theory is that an understanding of our en-
vironmentis filtered through afigure ground process. Perceiving an object
isachieved bythebrainreadingthe edgesor profile ofa physical objectand
labelingeverythingelseas“background”.Thesize oftheprofilesallowsforan
idea of distance.” Whilethe brainis processingindividual figures, thereisa
holisticapproachtounderstanding the parts.Acommon phrase withinthis
field of thoughtisthat“the wholeis greater than the sum of its parts.” A very
important pointin Gestalt theory is the idea of closure. This is the idea that
whenweperceiveanelementthatappearstobeunfinishedorincomplete, the
brainwill pieceittogetherin ordertounderstanditforwhatitis. Thebrainis
abletodothisbecauseitisconstantlypickinguppatternsandreferencingcues
from previous perceptions.

Inalatertheoryofperception,Piaget'stheory, perceptionisbasedon
anindividual’s own built up experience.'? Itis not a universal way to under-
standperceptionsinceeveryonewillhavedifferentbackgrounds,butithelps
tounderstandaprocesstoit.Piagetstatesthattheworldistakeninthrough
thebodiessenses,thenprocessedthroughthebrain,andthenre-presentedinto
the perceived elements own category. All of thisisawayto understandand
organize the world around us.

Understanding space through edges and profiles will serve as basic
principlewhendesigningforpeoplewithavisualimpairment.Anarticulation

9

of edges and profiles through materiality, color, and texture will produce a
sense of clarity for depth and the physical environment. The ability to cat-
egorize sounds and smells as pleasant or unpleasant will also play arole in
thisventureaspeoplehaveattachedmeaningsandideastoallsensoryintake.
The smellofanappleorchardin the springisa pleasant experience asit will
inevitably bring an individual’'s memories of this fragrance into the overall
constructed experience.

information
J environmental .
messages

Malnar. Vodvarka. Piaget Theory of perception.
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Policy

Nowthatwehavedevelopedabasisofunderstandingforwhat“visual
impairment”means, what it is like to be“legally blind”, and how visual per-
ceptionisunderstood,wecanmoveintoPoliciesofdisabilities.Iwillfocuson
twopoliciesthatdesignerswillrefertoknownasUniversal Design,and ADA.
Bothofferinsightsintothedevelopmentoftheviewandactionstowardsdis-
abledcommunityaswellasarchitecturalbarriersthathavehadtobeheavily
investigatedinordertoallowforequalaccessforeveryone.Bothpoliciesmake
thestatementthatdesignshouldhaveazero-tolerancepolicyforanytypeof
discriminationtowardanykindofpeoplegroup.Designbringsorderandjoy
tothebuiltenvironmentandshouldallowforallandeveryonetobeapartof
it. Aswemoveforwardinhistorywebecomemoreandmoreconnectedtoone
another leaving physical and social barriers an idea of the past.



Universal designisadesign lens which looks to benefit the widest range and
variety of peopleintheworld. It pushesdesignersto producegooddesignthatcan
potentiallymeetalloftheneedsofallpeoplethatwoulduseit.ltisintendedtoallow
forproperaccess,understanding,andusebyallagegroups,size,ability,and disabil-
ities.Thishasbecomeconsideredawaytomeasureifadesignisgoodastheuseand
joyofadesignisthefundamentalgoalofwhatdesignersattempttoachieve.ltsgoalis
to account and bring joy to everyone.

Inthetwentiethcentury,extrememedicaladvancementsallowedforpeo-
pletolivelongerandamore productive life with physical disabilities. With injured
soldiersreturninghomefromthewarandpeoplelivinglongerintotheirelderyears,
therewasaquickrealizationthataccommodationmustbe madetoaccountforthis
wide array of lifestyles. This manifested in a strong push forequal rights in govern-
mentlegislation.Thisbroughtalargeamountofattentiontothedesigncommunity
as they understood that it was necessary to begin to create accessible and usable
productsandenvironments.Inthe 1970’s,barrierfreeenvironmentswerebecoming
thenormasitwasagrowing concerntoaccountforpeopleinwheelchairs ."*Italso
becameimplementedinall productsto beaseasilyused and understood as possi-
ble.Thispracticebegantoinformdesignersfromthebeginningstagesofthedesign
process.In1997 sevenprinciplesof UniversaldesignwaswrittenbyRonMaceanda
committeeof10atNorthCarolinaStateUniversity."* Theprincipleswereusedasway
toevaluateexistingdesignsandtoguidethosecurrentlypracticingbothinproduct
designandinspatialdesign.Essentially,universaldesignisgooddesignthatfocuses
on the users in all conditions.
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Principle 1: Equitable use.

It will provide appealing, equal, and identical means of use for all people by
notsegregatingorstigmatizinganyoftheusers.Peoplewithavisualimpair-
ment(andeveryoneelse)requireequaluseandunderstandingofinformation.
Artmuseums will often exhibit 3D printed replicas of famousworks of artin
order to allow for people with visualimpairments to experience theartina
tactilenature.Thisbeginstoallowforanequalexperienceforboththesighted
and non-sighted in the art scene.

Principle 2: Flexibility in use.

This means that the design brings a variety and adaptability to the method
ofuseinordertoaccommodateforavariety of conditions.Objectslikeauto-
matedtellermachines (ATM) practice this stepasitgivestactileand audible
feedbacktothosewithavisualimpairment.Moreandmorethisbecomingreg-
ularizedasiPhone’shavea“VoiceOver"toolthatwillexplainwhatisoccurring
onscreentohelpaidthosewithlowvision.Thisprovidesanalternativewayto
use the tool that adjusts to those with different types of needs.

- Principle 3: Simple and Intuitive Use.

Designshouldbesimpleandconsistentwiththeexpectationsoftheusersin
ordertoavoidanunnecessary complexity.Refiningelementsforthevisually
impairedtobesimplyunderstoodshouldincludehighcontrastwhenseparat-
ingelementssuchasedges,lightswitches,andfixtures.Whenholdinganob-
ject,likearemote,thereshouldbeaclearfrontandbacktotheobject.Objects
shouldreadastheyarewithoutalevelof complexitytoensureit.Inregardto
peoplewithavisualimpairment,theunderstandingedgesandprofileeither
through touch or limited sight is very important when bringing clarity.



Stair Signage
Can be understood by sight
and touch

Pedestrian Curb Detail:

Keeps pedestrians aware of
% hazardous edges.

Automatic Door:
Requires no physical effort to
walk through.

Cane Range:
Hallways should accommodate the “cane
range” as well as the person.

Principle 4: Perceptible Information

The presentation of information should have a variety of techniques and
effectively contrastsurroundingsinorderto effectively conveyinformation
toauser.Informationshouldappealtotheeyes(withclearcontrast,size,and
font),theskin(withraisedletteringand/orbraille),andtheears(withaudible
information). People with low vision or blindness rely heavily on touch and
hearingtoperceiveinformationsoanynecessaryinformationsuchasbuilding
maps, fire exits, street signage, or room keys should have this applied to its
manifestation.

Principle 5: Tolerance for Error.

Designed elements must be arranged in a way that minimizes hazards and
errors. This implies that a design would not support unconscious activity
whilesupportinganactionthatrequiresvigilance.Warningsareincorporated
asawaytoprovidesafetytotheusers.Forvisualimpairmentsthingslikecurb
edgesandstairlandingsneedtobeappropriatelydetailstoprovidewarningto
theuser.Thedetailshouldsendamessagethroughthesupposedlyusedcane
totheuserstatingthatthereisanupcominglevelchange.Thiswill providea
sense of safety and awareness to users with a visual impairment.

Principle 6: Low Physical Effort

Thisstatesthatdesignshouldavoidrequired physical effortfortheusers.Itis
encouragedthatpeopleshouldbeableto”maintainaneutralbodyposition”
whileexperiencingthedesignandis minimizesthe physical effortrequired.
Thisdoesnotapplydirectly to people withvisualimpairmentsbuttoevery-
body.Forexample, theweightofadoorshouldhaveanappropriateweightin
orderforuserstobeabletoopenitwithease.Stairsand rampsshould main-
tain a reasonable pitch of incline to avoid fatigue from the users.

Principle 7: Size and Space for Approach and Use.

Designsshould haveaclearline of site,appropriate reach forboth seated or
standing orientation, appropriate hand / grip size, and provides necessary
spaceforpotentialelementsorassistance.Theheightandplacementofhand-
rails,elevatorbuttons,doorhandles,lightswitches,andsoap/toweldispensers
shouldbeconsistentthroughoutallspacestohelpthosewithlowvisionwith
there location.



ADA. While Universal design was a set of guidelines for all people in all
conditionsthereisanothersetofprinciplesthatfocusesonthosewithspecific
disabilities."ADAStandards”(AmericanswithDisabilities)createsastandard
for quality control in regard to disabled users.

It began with the independent living movement which challenged
theidea of segregation and institutionalization of individuals with physical
ormental disabilities. Before, peoplefellinto the idea of “out of sight, out of
mind”.In1973"rehabilitationact”"which”“banneddiscriminationonthebasis
of disability by recipients of federal funds.'> This caused ignorance towards
thosewithdisabilitiestotrulybecomeviewedofasdiscriminationbythepub-
lic.Thisactstatedthateventhoughthereisawidearrayofdisabilities(mental
/ physical), this group suffered from similar struggles in regard to employ-
ment,education,andaccesstosociety.Afteracontinuousfightforlegislation,
in1988,witnessesofblindness,deafness,downsyndrome,andHIVinfection
spokeofthesocialandarchitecturalbarriersthathavebeenapartoftheirlives
withoutasecondthoughtfromthe publictothe Senate Subcommittee.The
feeling of discrimination had nearly defeated them. After this, the running
president Bush made this top priority and a strong factorin his presidential
campaignbringingalargeamountofattentiontotheissue.ByJuly 26,1992,
theactwaspassedandimplementedbringingactiontowardstheaccessibility
for those with disabilities.'

TheAmericanwithDisabilitiesactbecameastandardmanualfocused
onarchitecturaldesignsrequirementsformakingspacesaccessibleforpeople
with disabilities. The types of conditions that the standards address are old
age,walkingdisabilities,deafness,andblindness.Inregardtoblindness, the
main focus of the”ADA Standards”is to eliminate any obstacles (wall protru-
sions, slippery floors, level floors) that would potentially harm a user with a
visualimpairment.The standard also lays outideal signage for architecture
thatwillhelppeoplewithlowvisionstillhaveaccesstotheinformation.Thisis
donebyhavingastrongcontrastbetweenthefigureandbackgroundaswellas
incorporatingbrailleandraisedletteringintothesigns(orelevatorbuttons).

Advisory 407.2.1.3 Clear Floor or Ground Space. The clear floor or ground space required at elevator call
buttonsmustremainfreeofobstructionsincludingashtrays,plants,andotherdecorativeelementsthatpreventwheel-
chairusersandothersfromreachingthecallbuttons.Theheightoftheclearfloororgroundspaceisconsideredtobe
avolumefromthefloorto80inches(2030mm)abovethefloor.Recessedashtraysshouldnotbeplacednearelevator
callbuttonssothatpersonswhoareblindorvisuallyimpaireddonotinadvertentlycontactthemortheircontentsas
they reach for the call buttons.

Advisory 307.2 Protrusion Limits. When a cane is used and the element is in the detectable range, it gives a

personsufficienttimetodetecttheelementwiththecanebeforethereisbodycontact.Elementslocatedoncirculation
paths,includingoperableelements,mustcomplywithrequirementsforprotrudingobjects.Forexample,awningsand
theirsupportingstructurescannotreducetheminimumrequiredverticalclearance.Similarly,casementwindows,
when open, cannot encroach more than 4 inches (100 mm) into circulation paths above 27 inches (685 mm).

4.4.2HeadRoom.Walks, halls,corridors, passageways, aisles, orothercirculation spacesshallhave 80in (2030 mm)
minimumclearheadroom(seeFig.8(a)).Ifverticalclearanceofanareaadjoininganaccessiblerouteisreducedtoless
than80in(nominaldimension),abarriertowarnblindorvisually-impaired personsshallbeprovided (seeFig.8(c-1)).

A4.30.2 Character Proportion.The legibility of printed characters is a function of the viewing distance, character
height,theratioofthestrokewidthtotheheightofthecharacter,thecontrastofcolorbetweencharacterandback-
ground,andprintfont.Thesizeofcharactersmustbebasedupontheintendedviewingdistance.Aseverelynearsight-
edpersonmayhavetobemuchclosertorecognizeacharacterofagivensizethanapersonwithnormalvisualacuity.
4.30.4 Raised and Brailled Characters and Pictorial Symbol Signs (Pictograms). Letters and numerals
shallberaised 1/32in (0.8 mm)minimum, upper case,sansseriforsimpleseriftypeandshallbeaccompanied with
Grade 2 Braille.Raised characters shall be atleast 5/8in (16 mm) high, but no higherthan 2in (50 mm). Pictograms
shallbeaccompaniedbytheequivalentverbaldescriptionplaceddirectlybelowthepictogram.Theborderdimension
of the pictogram shall be 6 in (152 mm) minimum in height.

4.30.5 Finish and Contrast. The characters and background of signs shall be eggshell, matte, or other non-glare
finish.Charactersandsymbolsshallcontrastwiththeirbackground--eitherlightcharactersonadarkbackgroundor
dark characters on a light background.

4.34.5 Equipment for Persons with Vision Impairments. Instructions and all information for use shall be
made accessible to and independently usable by persons with vision impairments.

A4.13.12 Automatic Doors and Power-Assisted Doors. Sliding automatic doors do not need guard rails and are
moreconvenientforwheelchairusersandvisuallyimpairedpeopletouse.Ifslowlyopeningautomaticdoorscanbe

reactivated before their closing cycle is completed, they will be more convenient in busy doorways.

J

| 27 max
685

.
S, cane range

Seeas Fig. 8(b)
Walking Perpendicular to a Wall
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Principles

Nowthatweunderstandwhatblindnessentailsandwhatpolicieshave
beendevelopedtoaccommodatethedisabilities,wecannowtakeaphenom-
enologicalapproachtothetopicathand.ltisonethingtoaccommodatefor
peopleinapragmatic point of view butin order to enhance the qualities of
architecture,wemustenvisiontheoverallexperientialaspectsofwhatthesens-
escanbring.Designerstake utilitarianideasand makethemintosomething
uniqueand enjoyablefortheindividualswhowillinteract with the product.
First, | will walk through the senses. This is necessary as the sensory organs
arethekeyintounlockingarchitecturethatisexperiencedinamulti-sensory
fashion.Then,bylookingatnumerouscasestudies,Iwilldiscusshowtheyuse
designtoenhancethesenses.Thirdly,asetofmulti-sensoryprincipleswillbe
formedinreactiontospecificarchitecturalelements(doors,walls,floors...etc.)

22



Downey. Lighthouse for the Blind and Visually Impaired.
Floorshavelowreflectivity.Materialsaredelineatedwithhighcontrastedges.
Signage is large and readable.
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Sightis commonly thought of as being the noblest of the senses.” Itis the
easiesttoappreciateand understandforthesighted.ltallowsfortheunder-
standing of objectsin close proximityand greatdistancesaswellascompo-
sitionalbeauty.In currentarchitectural practice, architects oftendesignthe
building for its image and visual aesthetics. Pallasmaa argues that this has
left“thebodyandtheothersenses,aswellasourmemories,imagination,and
dreamshomeless”.'® Adesignthatfocusesonvisionaloneis2dimensional.It
failstoenhancethelivesorspiritsofthe occupants.Visual optics,whendealt
withappropriately, mustbeintegratedintotheotheraspectsofthebuilding
that the other 4 senses interact with. They reinforce one another.

As stated earlier, people with visualimpairment are not completely
detachedfromsight.Averysmallamountofpeoplehastotalblindness.When
apersonhasavisualimpairment,theycanstillseecolor,light,andshapes.ltis
howevermoredifficulttounderstandtheworldvisuallyasthisgroupwilllack
acertainlevelof visualacuity. Light playsalargerole whendesigningforthe
visually impaired. Harsh beams of light or glare will result in a very uncom-
fortableexperienceastheireyeswilltendtobemuchmoresensitivethanthose
withoutavisualimpairment.When pickingmaterialsforaspacewithnatural
light,onemustavoidastrongsunglareatallcostforthisisaveryunpleasant
experience.Colorsshouldbeusedtodelineateobjectsinaspacesuchastables,
stairtreads, light switches, handrails, etc. Thisisimportantforwhenaspace
isprimarilymonochromaticapersonwithaseverevisualimpairmentwillnot
beabletoperceivethedifferentelementsthatmakeupthespace.Contrasting
colorsshould also be used to define different spatial zones (waiting area vs.
reception)asawaytobringabetterunderstandingofthewayinwhichaspace
is programmed and used.

17 Pallasmaa, Juhani, The Eyes of the Skin, (Great Britain, Wiely-Academy, 2005), 15
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Alvar Aalto. Aalto University.

Handrail is comfortable to the touch.

Natural transition at end.

Wall has tactile ceramics applied pleasing he hand when brushed accross.
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Touch gives a view of the world at bodies’ reach. Pallasmaa claims that all
sensesareanextensionoftouch.Hestatesthat“thesensesarespecializations
ofskintissue,andallsensoryexperiencesaremodesoftouchingandthusre-
lated totactility”'” Uponlosing the sense of sight, the sense oftouchis natu-
rally enhanced. In John Hull’s audiotapes on the Notes on Blindness he de-
scribeshowthebeautiesoftheworldbegintoshiftafterlosingsight.Hestates
thata”niceday”nolongercorrespondstoclearbluesunnyskiesbuttoaday
thatpossessesamildbreeze.° Abreezepicksupandcarriesscentsandsounds
of the world and touches the body with its consistent manner.

Withinarchitecture,thesenseoftouchisactivatedwhereindividuals
comeinto physical contact with the building. Handrails, doorknobs, floors,
andfurnitureallbecomeanopportunityexpressmaterialityandcarefullyplay
withthoughtfulergonomics. Alvar Aalto designed handrails to be comfort-
abletothetouchovertimeandtoprovideorganictransitionswhileturninga
corner.Aaltodesignedthehandrailsprimarilyoutofwoodsothattheywould
agewiththenumbersofhandsthatslideacrossit.Thesensationispleasurable
to the touch for it reflects the slow process of its formation. Museums offer
exhibitsthatallowblindoccupantstotouchsculpturesandsometimespaint-
ings.Thisofferstothevisuallyimpaired ameanstoseeingbeauty througha
hapticexperience.Designersmustpayattentiontotemperature, materiality,
air movement, and ergonomics as a way to design for the skin.
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Smellmap.Amsterdam.KateMcLean.

WAFFLES IN THE MARKET
WARM SPICY
@® FLOWER EXPLOSION

@® WOODY. SWEET. DRY.
PAINT, RESINOUS

LEAFY FRESH RAIN
@ HERRING CARTS & WET FISH
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COFFEE WITH FRIENDS

LAUNDRY

OLD BOOKS, ATTICS,
SMOKY, DAMP

CANAL
CHOCOLATE POWDER

Smell has adirect effect on the experience of a space. Pallasmaa states that
“Thestrongestmemoryofaspaceisoftenitsscent”?'whichisultimatelytrue.
If an individual can remember a smell after a single day, then they tend to
rememberthatsmellforamuchlongertime.Odorsareunderstoodaseither
beingambientorsourceperceived.?? Whenanodorisambient,itmeansthata
smellwillfillaspaceandbecomeastrongpieceoftheperceivedatmosphereof
aspace.Asourceodorisaspecificpointoforiginandwillincreaseordecrease
in intensity as proximity varies. When dealing with weather to enhance or
dampenaparticularscentonemustevaluatetheodorsintensity,quality,and
acceptability. Thiswill providedirectionwhendesigningbased onolfactory
qualities.

Olfactory designis fairly prominent as people have noticed that smells will
influencehumanbehavior.Newcarsmellisusedbysalesmenasithelpstosell
olderandusedvehicles.thesmelloffreshlybrewedcoffeeandbakedcookies
isusedtosellhomes.Thisisduetotheodorsproducingasenseofhomeliness
andwarmth.Lemonandpepperminthasbeenincorporatedintheventilation
systemin officesto helpemployeesfocus.These particularscentsarefound
toprovideafeeling ofalertnessand bring asense ofenergy.?® Anotherway
inwhichscenthasbeenincorporatedindesignareJapaneserestroomsusing
materials like cedar as a way to fill the space with a lasting clean, citrus-like
scent.”
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Daniel Libeskind, Michael Arad, Peter Walker. 9/11 Memorial. New York City.
Sound of the water feature is what creates the sense of space.
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Soundisapowerful toolfororientationand understanding of atmospheric
qualities.Where visionis a direct means to viewing, sound is an omnidirec-
tionalsource.” Forthevisuallyimpaired,soundistheequivalenttoseeingas
itallowsforanunderstanding ofdistanceand characterofspace.Thesound
oftrafficinthedistance.Thecrashingofoceanwaves.Thelaughterofchildren
playing.Thesearewarmsoundstotheearthatofferasenseplaceintheworld.
JohnHullwrites of the”blanket of differentiating sounds”produced by rain.
He describes rain as“uninterrupted, which fills the hole of the audible envi-
ronment...ifonly therecould beanequivalenttorainfallinginside, thenthe
whole of a room could take on shape and dimension”?¢

Understanding soundsaseitherdesirableorundesirableisimportantsince
design makesthedecisiontoeitherenhancethesoundorabsorbit.Alowto
middlefrequencyispreferredbymostandsoundsthatareunrelenting,loud,
and high pitched tend to be unpleasant.Itis also ideal for the sounds to be
informativeandresponsivetotheinhabitants.”’ Responsivesoundisaresult
of materiality being used in a way that is reactive toanindividual’saction.a
crushedgravelgroundresultsinapleasantsoundwhenbeingwalkedacross.
Hardfloorsandwallsprovideanechowhenwalkingthroughthespaceallow-
ing for a spatial understanding. Sound is always a reaction from some sort
of disturbance or action. Chairs scrapping against the floors, cars zooming
pastawindow,glassesclingingagainstaceramicplate.Pallasmaastatesthat
“dripping waterinacave demonstrates how the ear can carveavolume out
of darkness”? The 9/11 memorial in New York City displays how sound can
be usedasawayto carveaspaceinthe middle of a hecticcity. The constant
soundofthewaterfallsengulfsvisitorsmakingthesurroundingcitydisappear
and brings focus to the void of the destroyed building.
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Framework

Definingthe primaryqualitiesthattheeyes,ears,nose,andskinreact
toallowsustomakeadefinitivejudgmentofaspace’smultisensoryqualities.
Theeyesreacttocolor,light,edges,andmotion.Theearsreacttosoundwaves
createdbymaterials,echoes,absorption,andperipheralnoise.Thenosereacts
tofragrances of materiality, airmovement, and objects within a space. Skin
reactstotemperature,humidity,andairmovementandisactivatedthrough
physicalcontact.Ifoneisdesigningamultisensoryspace,checkingthrough
thelistwillfocusthedesigntobegearedtowardaholisticexperienceforthe
entirethebody. Asldiscussexistingprinciplesof multi-sensoryarchitecture,
I will break down the architectural elementsinto three categories: horizon-
tal, vertical,andentourage.The horizontal elementsfocusonthingssuchas
floors, ceilings,and wayfinding through a space.The vertical is about walls,
doors,stairs,andwindows.Entourageisaboutobjectswithinthespacesuchas
signage, utensils, fixtures, and furniture.
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302.1. Horizontal / Floor. In certain environments, floor surfaces will
require consistency.Floorsinfront of elevatorsor corridors within hospitals
willcertainlyrequirealevelofconsistencyaswellandwheelchairaccess.ADA
statesthat“stableandregularsurfaceisnecessaryforsafewalking”regarding
thosewhohavetroublewalking.Agroundsurfacewithavariationinmaterial
/heightwillmakethe userengagewithitmorethanifthe surfaceisperfect-
lyleveland monochromatic. Malnarexplainsthatwhenawalking surfaceis
articulated in this way then the head will tilt downward to take in what is to
come."thissuggeststhatunevenpathwaysheightenourawarenessofsurfac-
esbyobligingustobringoursensoryorgansintobestalignmenttoperceive
them!'Stonepaversorgravelwillmakeasurfacemoreengagingtothebody.
Thewholebodywillreacttoasurfacethathas morevariationinit.However,
this will bring potential hazards to those with visual impairments. To suc-
cessfullyachievethistacticforvisualimpairments, the gravel mustbefinely
crushedandlevellyspreadbringingvariationinthe stepand sound without
addingtrippinghazards.Crosswalkscanbeconstructedinacontrastingma-
terialsuchasbrickwhichwillcauseanindividualwalkingordrivingacrossto
haveabriefchangeinmindset.Oftenthisslowsdownthepassageandmakes
itmoreexperientialandmultisensorysenseitwillinevitablycausetheentire
body to react to the change.
Anotherfactortoconsiderwhendesigningafloorforavisualimpairmentare
the materials reflective and sound qualities. If aflooris too reflective theniit
willcauseaharsh glaretoshine onto potentially sensitive eyes. The material
shouldbesomewhatabsorbentoflightasawaytocounteractglare.Materials
shouldalsotakeintoaccountthesoundsthatwillbeproducedwhenfeetand
canesmoveacrossit.Carpetingcanbeveryconfusingforpeoplewithlowvi-
sionsinceittakesawaytheabilitytohearothersapproachingthem.Thesound
offeetfoottrafficbringsrhythmandanunderstandingofsurroundingactivity
as well as the scale of a space when echoed.

“Theory of head tilt, Drawing by Joy Monice Malnar”
“PathinJoanTeahouse Garden, 1618.Photograph by Botand Bognar, 2002”
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Theory of head tilt, Drawing by Joy Monice Malnar
Variationin ground activates the body to engage with the ground
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301.2. Horizontal / Wayfinding. While Variation in materiality and tex-
turecanenhancetheexperientialqualityofmovement,itcanalsoconveyin-
formationtothosewithavisualimpairment.AprojectinNewYorkCitycalled
“TactileCity:NavigationstrategiesforvisuallyimpairedNewYorkers”address-
esthisdirectly.They propose toapplyaninformative texturealongall of the
sidewalksinNewYorkCity.Thetexturewillberegisteredthroughthetouchof
thecaneandguidetheNewYorkerthroughthecity. Thetextured patternwill
havevariationsinitsspacingasawaytocalloutelementsliketrashcans,cross
walks,constructionzones,anddoorways.Constructiondetourswouldaddi-
tionallybecalledbyanaudiosignalinformingvisuallyimpaired pedestrians
of whatistocomeahead of theirjourney.Thistype of treatment has already
beenincorporated in spaces such as museums, hospitals,and airports. The
guidedtexturecanbeappliedtoalmostanysurfaceasavinylcovering(which
can also house wiring) or better yet, carved into the floor (Neus museum,
Berlin,Chipperfield).Lighthousefortheblindhasexpandedthisbyproducing
tactilemapsasameansforplanningoutone’sjourneysince papermapsare
foreyesalone.Thismapis produced with physical bumps (similar to braille)
that can expand on detailed information by running a pen over it.
Treating a horizontal surface with informative tactile cues will provide an
informativesensationtovisuallyimpairedpedestrians.ltprovidesasenseof
securityaswellasindependencewhenfindingones'waythoughthecity,store,
or museum.
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Tactile City: Navigation Strategies for Visually Im-
paired New Yorkers. Cooper Union.

%\

MAC House. So S Ar;khitecfs.
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Neus Museum, Berlin, Genﬁény, Da;/id Chipperfield /
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Horizontal

-Consistent grade to avoid tripping hazard

-Floor material to produce audible sound when walking across
-Contrasting material to demarcate zones

-Material to be non-reflective

-Tactile information to inform
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) R . Tactile floor treatment
@){b to delineate walkway

@ -Ventilation to )): Gravel to be fine and level
e {b mark threshold O with surrounding pave-
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302.1. Vertical / Walls. Similar to ground surfaces, walls are typically
advisedtobetreatedinanextremelyconsistentmanner.ADAadvisesin307.2
totreatprotrusionsfromwallsvery carefullyinordertoavoid havingpeople
withavisualimpairmentcomeintoundetectedcontactwiththeelement.The
manualadvisesforelementstonotexceed morethan4inchesofprotrusion
whengreaterthan27inchesoffoftheground.Thisallowsforpeoplewithavi-
sualimpairmenttoappropriatelydetectanapproachingobjectwitharegularly
used cane.
TallerdeArquitecturadesignedaprojectthatemployedauniquetakehaptic
design for people with low vision. At the “Center for the blind and visually
impaired” in Mexico City the walls have a specific texture applied to each
rectilinearbuilding.TheConcretebasesofthebuildingsonthecampushave
horizontaland verticallines setintothe concreteathandheight.Thisallows
foreachbuildingtohaveauniqueandcustomiconembeddedintothearchi-
tecturewhichcaneasilybetouchandunderstood beforeenteringorewhile
walkingagainst.Thisprovidesanintegratedapproachtothearchitecturethat
invitesuserstotouchandengagewiththroughasenseotherthanthevisual.
Therectilinear vertical wallsin the project areideal foralow vision environ-
ment due to their orthogonal organization. A study conducted at Stanford
Universitydiscoveredthatcurvilinearwallscanbyconfusingforthosewitha
visualimpairment.When asked to describe curvilineararchitecture, a blind
memberdescribeitas“turnedforms”Theindividualstatedthatcurvedwalls
“create theideathat you walk straight forward while youinfactare turning
around”(StanfordUniversity,ArchitectsandVisuallylmpaired people.2009).
Slowlycurvedwallsarenotperceivedascurvedinanywaywhenvisionistaken
outoftheequation.Straightandrectilinearwallsprovidethemostunderstood
and clear for people with visual impairment.
Verticalwallsarenotonlyinformativeandclearbutcanalsobeexperientially
designedforthesenses.Themosquesbuiltinwhich Arabswouldmixrosewa-
terinto the mortar that would make up the wall. When the sun would strike
thefinished wall,theywould putoffa pleasantfragrance.Thismethodisnot
primarily for a functional purpose but speak to the experience of the body.
Wallsnotonlydelineateandshapethespaceinwhichweinhabitbutarealso
themostvulnerablefortouchastheyareathumanhandheight.Theyshould
bedesignedwithtouchinmind.Asmoothlypolished concretewallinvitesa
swoopinghandgestureacrossit.Aconstructedtectonicwallsuggestsahand
orcanerunacrossitasitproducesarhythmicsound.Cornersshouldconsider
hands to guide and swing individuals 45 degrees in a new direction.
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Center for the Blind and Visually Impaired. Taller de Arquitectura. Mexico City
Wall tactility to inform of buildings identity.

Hazelwood School, City of Glasgow, GB / Alan Dunlop Architect. School for blind
and deaf students.
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302.2. Vertical / Stairs. Stairs are an architectural element that bring the
entirebodyintoaction.They provideamoment of wayfinding and orienta-
tionintothebuildingwhilepragmaticallybringingindividualsupanddowna
building.Theexperiencecanoneofclarityandjoyoritcanbedangerousand
banalforthosewithavisualimpairment.Thedetailing of thestairtreads, ris-
ers,naturalandartificiallight,andhandrailsallcomeintoplaywhen produc-
ingawellexperiencedmulti-sensoryexperience.Thematerialsthatmakeup
thetreadsandrisersshallnothaveareflective or glossyfinish.If it does than
anunpleasantglarewillbeproducedanddisorienttheindividual. Themate-
rialsshould haveamattefinishtoavoidthis.Thematerialsshouldalsoemita
tonewhensteppingonandoffinordertostimulatetheears.Thetreadsshould
have a color or material differentiation on the ends of the treads in order to
bringanunderstanding tothe beginningand end of the stepitself.This will
makethe experience muchsaferforthosewithavisualimpairment.Thefirst
treadandlasttreadshouldhaveasensorycuethatwillacknowledgethatoneis
beginningorendingtheverticalmovement.Thiscouldbeahapticdetailinthe
handrail,asubtleairventthatblowsairontotheankles,oraseparatematerial
onthefirstandlasttread.IntheNeuesMuseuminBerlin, raisedletteringand
brailleisincorporatedinthe beginningand end of handrailstoinformblind
individualswheretheyareinbuilding.Thiswillenhancethesensesthrough
the skin particularly.
ThestaircasedesignedbyChrisDowneyinthelighthouseschoolfortheblind Downey. Lighthouse for the Blind and Visually Impaired.
andvisuallyimpairedisagoodmodelforthesetypesofideals.Helocatedthe
stairnexttoalargewindowthatbringsinnaturallightwhilebeingextremely
carefultonotallowforanyharshreflectionsoflightontotheinhabitants.The
material of thetreadsandrisersiswoodwhichwill provideapleasantsound
whenwalking upand down the stair. Atthe end of each tread thereisacon-
trastingmaterialchangethatwillbepickedupvisuallyaswellasthroughones
shoeorcane.Thehandrailsaresmoothandroundedbringingcomforttothe
hand and havebeennotched wherethereisalanding.Thisallowsforaclear
understandingofthebeginningandendofthestair.Thestairissafeandclear
forpeoplewithavisualimpairmentaswellasanoverallpleasantexperienceto o
everyone when engaging with it.

s
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iF besign, World Design Guide. Braille Stairs
Tactile information should be used to inform user of orientation.
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302.3. Vertical / Inside Outside. On vertical walls it is necessary to have

thresholdstobringpeopleinthespaceaswellasbeabletoprovideanunder-
standingofwhatishappeningoutsideoftheinterior.Windowsanddoorsare
thearchitecturalmanifestation ofthisneed.Thedetailing oftheseelements
aresimilartothatofthestairsinwhichedgesshould be carefullyinvestedin
bothinmaterialityandform.Thedoorhandleisimportanttobeergonomicas
itisthe handshake ofabuilding.InFinland Alvar Aalto would wrap thedoor
handleinleatherchordstobringwarmthtothetouchwhenskincomesinto
contactwithit.Hewouldalsoputanelementabovethehandletoshield the
handfromgettingwetwhenrainingorsnowing.ltdemonstratesacaretowards
thehumanbodyandscaleandbringsasense ofempathytodesign.Outside
andinsideadoorcanalsohaveventilationstrategicallyplaced.Theairshould
blowontotheinhabitantswhenenteringorleavingthespaceasawaytopro-
videaphysicalfeelingontheskinthatstatesthatthereisachangeintempera-
ture and humidity. ADA standards say that automatic doors are beneficial
tothose with a visualimpairment since they can just move directly into the
buildingbutlarguethatthistakesawayfromthehapticexperienceofmoving
intoabuilding.Thereisnofeelingofweightormaterialityofadoororhandle
andthereisnopointthatinvitesonetocomeintocontactwiththebuilding.

Windowsaretheopportunitytoprovideviewsoutwardwheninhab-
iting a space. For those that experience a visual impairment they provide
somethingelse.lfawindowisoperableandcanbeopened,thentheaperture
will bring in the sounds and smells of the exterior into the space. This will
givethespaceastrongersenseofplace.When CharlesMooreandRichardB.
Oliverdesignedahouseforapartiallysightedclient,theyintegratedsmellinto
thebuildingcommunicatingapowerfulunderstandingoftheenvironment
totheclient. Moore and Oliver designed a ventilation system highupinthe
mainlivingareaofthebuilding.? Theystrategicallyplanted pinetreesonthe
north side of the house and a peach orchard on the southernarea.The high
windowswould catchtheaircarryingthescentsofthelandscape.Theclient
couldunderstandwhichdirectionthewindwasblowingdependingonhowthe
roomsmelled.Italsowouldallowforanunderstandingofthecardinal direc-
tions.ltisastrongexampleinwhichasimplewindowcanbeusedtocreatea
multi-sensory experience of a place.
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Alvar Aalto. Sannitorium. Window detail.
Easily Operable window brings outside in.

Alvar Aalto. Door Handle Detail.
Handleiscomfortabletotouchbytheuseofleatherandheightvariation.
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Vertical

Walls

-Lack of Protrusion
-incorporate tactile information
-Avoid long curves

-Aromatic material

Stair

-Audible materials

-Contrasting Edges

-Beginning / End Markers

-Low reflectivity

-Comfortable handrail w/ tactile

information

Door

-Comfortable handle

-appropriate weight to avoid
strain

-Ventilation to mark threshold

Window
-Operable windows
-Contrasting edges

-Seat / rail at hand height
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@) * Tactilewall treatmentto
delineate walkway

@) : Contrastingtreadedges
on stair

: Ergonomic handrail to
display tactile information

-Operable wind
/(_(.(\@)) perable windows
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303.1. Entourage / Value. People with a visual impairment have a diffi-
culttime perceiving edges and material change. A common test when un-
derstanding a person’s visual skills is showing figure-ground images. This
imagewilloverlaymultipledifferentprofilesofcommonlyseenobjectssuch
as scissors, books, glasses, etc.ontop of each other. If the person taking the
testhascertainvisualimpairmentssuchaslowvisionorblindnessthenthey
will have a very difficult time differentiating the items. They will ultimately
perceiveaclusteroflinesand willfailto prescribeany meaning towhatthey
represent.Thatbeingsaid,thetreatmentofedgesandsurfacesmustbeeasily
delineated. Colorsandtexturecanbeaneasyandstylishwaytoachievethis.
Inmanymodernspacesthedesignfocusesprimarilyontheformresultingin
averymonochromaticspace.Aspaceofonecolor/materialtoapersonwitha
visualimpairmentisverydifficulttounderstandaseverythingbleedstogether.
Theimagetotheleftshowabathroomwithedgesandelementmarkedbya
contrastingcolor.Thisallowsforanextremelyclearunderstandingofwhatis
aroundanindividual. Ablindinteriorarchitectwasinterviewed by Stanford
Universityanddiscussedhow he had adjusted theinteriorof hishouseafter
losinghissight.*Hedemarcatedzonesofhislivingenvironmentwithvarying
wallmaterialsandlightcolors.Thisprovidedasenseofplaceinhishome.The
atticwasunderstoodthroughthecolorsandsmellsoftheexposedwoodwhile
hislivingroomwasfeltthroughthecontrastinglampcolors.ChrisDowneyat
theLighthouseschoolfortheblindmarkedhallwaysandspaceswithdifferent
lighting colors as well for similar reasons.

3 Peter-WillemVermeersch,JasmienHerssens,MeganStrickfaden,AnnHeylighen."ArchitectsandVisuallylmpaired
People: Analyzing two ways of thinking”
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Dementia Care Bathroom, HEWI (Germany). Value contrast high-
lights fixed elements in a typical monochromatic space.

Downey. Lighthouse for the Blind and Visually Impaired.
Color Value differentiates the different rooms.
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303.2. Entourage / Furniture. Furniture is typically the most used objects
in an a space.In many homes, offices, restaurants, and schools, furniture is
usedtobringrelaxationandcomforttousers.Theplacementoffurniturecre-
atespocketsofspacewithinalargerspacesoitistobetreatedasarchitectural
elements.ArchitectssuchasaFrankLloydWrightwoulddesignthefurniture
tocomplimentthe buildingsaestheticsand would even make the furniture
to be builtin / fixed to the building. He would use natural material such as
woodasamaterialforitwasasofterandmoreeconomicalmaterial. While his
furniture was aesthetically consistent with the building, it provided no con-
trasttoits surroundings.ltwasalso critiqued for not being comfortable asit
hedid notalwaysdesignwiththehumanbodyinmind.Thechairsdesigned
fortheJohnsonWaxOfficewereonlysupportedbythreewheelscausingusers
tofrequentlyfalloutofthechair.Healsowould use materialsand colorsthat
blendedintothebuildingmakingperceptionoftheobjectdifficultforaperson
with low vision.

The furniture line 7:1 designed by BBDO Bangkok addresses issues
such as this. Their collection of furniture focuses on visual clarity for those
withvisionimpairmentsmanifestedintables,chairs,shelves,and plumbing
fixtures.Theconceptofthelinewasbasedontheidealcontrastratioof7:1as
itallowsfortheclearunderstandingofedgesandsurfaces.*Thefurnitureuses
brightandvibrantcolorswiththeedgesarticulatedinacontrastingcolor.This
allowsforthereadingofthespatialobjectstobeperceivedevenwhenlooking
through the lens of a person with low vision.
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NORMAL HOUSEHOLD FURNITURE NORMAL HOUSEHOLD FURNITURE

7 : 1 FURNITURE COLLECTION

7 : 1 FURNITURE COLLECTION

BBDO Bangkok, 7:1 Furniture Collection. Contrast visualization

BBDOBangkok,7:1FurnitureCollection.Highcontrastfurnitureallowsforpureunderstandingwhenseen
through the lens of visual impaired.
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303.3. Entourage / Landscape A sensory garden is a working lot of land
thatisdevelopedwiththegoalofactivatingallofthesenses;sight,taste,smell,
sound,andtouch.lItisawellreceivedskill setforthevisuallyimpairedaswell
asaddstotheexperiential qualities of the placeinwhichitislocated. Locat-
ingthegardenadjacenttoaspacewithoperablewindowsasabarrierallows
forthosequalitiestobleedintotheinteriorofaspace.Thecareful curation of
plants and water features activates all of the senses.

DavidGraper,ahorticultureSpecialist&MasterGardenerProgramCoordina-
tor,givesathoroughlistof plantsthatshouldbeusedinsensorygarden.The
article states which plants are best foreach sense.Forsight; Bleeding heart,
ButterflyWeed,Cockscomb,Delphinium,andSunflowersaresomeofthetop
picks as they produce large and vibrant colors after they bloom. Anise Hys-
sop’sproduceablacklicoricescentwhenrubbedwiththefingers.Theleaves
canalsobeusedinatea.Thisplant canappeal smell, taste, and touch. False
Indigosappealtothesenseofhearingasit’producesbrownseedpodscontain-
ingseedsthatcreatearattlingsoundwhenshook”?Switchgrassalsomakesa
pleasantsoundwhenhitwithabreeze.Therearemanyplantsthatcanappeal
totasteasplantsareusedasspicesandproduce.Chives,mint,andNasturtium
areafewexamplesthatareeasytogrowandcanbeusedinthekitchen.Lambs
ear, Wooly thyme, and Satiny Wormwood appeal to the sense of touch asin
their maturity they have soft and silky leaves and hairs. It is not advised to
plant any plants with thorns such as roses or hollies.

Afterselectingandplantingtheflowersandbushes,theincorporation
ofawaterfeatureand/orwind-chimescanfurtherenhancethesoundquali-
tiesofthespace.Theseareconsistentyearroundwheresomeoftheplantsare
onlyactiveforafewmonthsoutoftheyear.Intheendthegardenwillactivate
all senses and benefit all who experience it.

5 Drietz, Rachel. Graper, David. “Creating a sensory garden”. SDSU Extension.
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Smell

Taste

Sound

Touch

Catmint

Satiny Wormwood

Sunflower

Wooly Thyme
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Entourage

-Furniture to have contrasting colors

-Plantings / water outside window to activate senses inside
-Lighting to face focal point

-Fixtures to contrast surrounding materials

-Maintain obstacle free pathway

N

@ Lighting throws lightorr « « « « « :® @):Furniturg to have S ) Plantings placed
table instead of eyes contrasting colors [ outside of window
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Conclusion

Architectureisultimatelyexperiencedthroughthebody,yetthema-
jorityofarchitecturaldesignfocusesprimarilyonthevisualqualitiesofspace
andform.Thecommunityofpeoplethatlivewithavisualimpairmentsuchas
lowvisiondoesnotbenefitfromthisnarrowfocus.Architecturaldesignshould
takeinallaspectsofsensorycuessuchastouch,sound,andsmell.Thiscanbe
achievedifthedesignerchoosestoincorporatetheseaspectsofthebodyinto
theirarchitecturalvocabularyandunderstanding.Thepracticeshouldlookat
policiessuchasthe ADAstandardsaswellasthesevenprinciplesofuniversal
designandaddanexperientialqualitytothedesign.Withthismindset,archi-
tecturewilltrulybedesignedforthebodyandbringaclearunderstandingand
joytotheindividualsthatinhabitthespace.Bycategorizingdifferentelements
asvertical,horizontal,andfixed,wecanprescribeprinciplestoeachcategory
that will amplify the multi-sensory qualities of the overall space.

Thehorizontalelementssuchasthefloorsprovideanunderstanding
ofway-findingthroughspace.Thematerialschosenforgroundsurfacesshould
provideasensorycuessuchsoundandsmell.Agroundsurface,ifconstructed
withamateriallikegravel,willmakeanindividualmoreengagedintheexpe-
rienceasitwillproduceasoundwitheachstepandinvolvesthewholebody
tointeractwithitasthesurfaceisessentiallyuneven.Alevelgroundsurface
shouldproducesoundthroughitsechoesandshouldabsorblighttoavoidany
kind of glare. It should also have a wayfinding technique where grooves are
addedasatoolforthosewithcanesanddifferentmaterialsreflectthespacesin
which they define.

Verticalaspectsofdesignsuchaswalls,windows,andstairsbringade-
lineationofspaceorthresholdthroughspace.Wallsshouldbetreatedsimilar
tofloorsinthatthematerialschosen provideapleasantaroma,absorblight,
andincorporatean understanding of wayfinding. Whenawindowisadded
thenitisbesttolettheinsideintotheoutsidebyincorporatingoperabilityand
acousitictransparency.Doorsshouldbedesignedergonomicallyasthisisone
of the consistently touched elements of a building.

TheEntouragesuchashandrails,seats,andtablesshouldhaveclearly
defined edges as wellas contrasting materiality and color.They should also
haveraisedsignageincorporatedintotheelementwhennecessarytoaddto
theunderstandingofoneslocationinaspace.Furnitureshouldbedesignedto
expressitsusebyitsmateriality. Thematerialityofobjectsinvitestheactionof
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touchandprovidesahapticjoywhenphysicalcontactismade.Whenventila-
tionisintegratedintothedesignitisimportanttoallowairtobe blownonto
peopleinmoments of transition asaway totouch the bodyand express the
change in place.

Alloftheseprincipleswhendemonstratedwillbringamulti-sensory
experiencetoaspace.Thespacewillbecomeanextensionofthebodyandan
individualwillexperienceahapticunderstandingofarchitecture.ltwillbring
pleasuretothehumanbodyasopposedtopurelyaccommodatingitandmake
astrongimpressiontonotonlythosewithavisualimpairment,buttoevery-
one who inhabits the design.
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