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Abstract

Signages are important to daily life. It gives us directions, signals,
warnings, and introduces places/buildings. Without the
signboards, it will be difficult to navigate in the city. May be one
can manage by the architectural mapping but the people with the
visual impairment can't see architectures/ buildings to navigate.
For them, it is necessary to get signals to navigate in any form of
communication which they can access through other senses
except visionary. In the lack of signages people with the visual
Impairment rely on other people. And because of this, many cases
of rapes occurred with visually impaired. If they could know where
they are going and which is the place they are standing could help
them. This project done to address this problem. One mobile app
and a Tactile tile was designed to give signage information. To
map all signages beacon technology is considered with the
incorporation of google developed to incorporate with tactile
pavements to indicate the location of signage.



Motivation

Navigation is one of the most common of everyday activities.
We do navigate through signage, Compass, Maps, apps.
Among these, people frequently use signboards. Signboards
feed us a variety of information throughout the day.
Signboards make our navigation easy. But today, Signboards
only stand for sighted people. There is no system to make
signage accessible to visually impaired except braille
signboards. But to locate braille signage, there is no system
developed yet. And this is the scope for this project. Number of
users are significant. This project is an attempt to design a
navigation system to make signage accessible to the visually
impaired. The problem is not that braille signage design is bad
or not working but the problem is in locating them.There are
several apps out there to give navigation and some of the apps
claim to give signage information too. While It was studied,
those apps have several problems: every app's Ul/UX was
designed as if they are for sighted persons. Every app included
voice command and screen readers that alone can't solve the
problem. The voice control can't work in noisy places, there has
to be a touch interface to navigate through the screen.

While | was designing the app system, | found out some
limitations of this solution. That this app is going to work on
mobile phone. which is going to run on power and that it will be
a device, and will need to be carried. One may forget to carry a
device and it can run out power. The main problem is that not
every person is capable of buying mobile phones or not
comfortable with using them too. So The tactile tile is designed
to give signals whenever signboards will come. These
signboards are Braille printed and installed nearby the tactile
tile. There is no technology in it, so no need of power and

device to access the tactile tile.



There is incidents of misquiding and harassment cases with the people
with Visual Impairment.

Case 1

It was supposed to be the start of a new life, but after moving to
Stevenage Old Town in Hertfordshire last November, | found myself
a target of haters and abusers in public. | still don't know why.

It began with a group of young lads attempting to guide meinto a
lamppost before laughing and running away. Not long afterwards,
the situation grew worse, with groups of mainly younger males
circling me, swearing, and in one harrowing case, telling me they
were filming for YouTube.

Source, https.//www.theguardian.com/commentisfree/2014/may/12/victim-
ised-blind-body-worn-cameras-abused

Case 2

A 19-year-old blind woman was raped Wednesday (March 16, 2005)
night by a man who offered to guide her after she got off at the
wrong subway stop in Queens, the police said yesterday.

The woman, who can see only bright lights and some colors, and
walks with a white cane, got off at the Jamaica Center stop on the E
line about 8 p.m., past the stop she wanted, also in Jamaica.

The police said she told them that a man came up and asked her,
"Are you lost?" and "Do you need help?" and she told him she needed
to get back to the stop she missed.

The man said he was going to escort her to an elevator in the
station, but instead guided her to a dark, shadowy area and held a
sharp object to her neck.

He said, "Don't be frightened, | won't hurt you," according to the .

police, before pinning her against a wall and raping her. The man then
fled.

A woman later approached the victim and helped her get back on the
E train to her intended stop

The woman told her roommate what had occurred and the
roommate called the police about 24 hours after the rape, the police
said. She was taken to a hospital, where doctors said she had
suffered injury to her pelvic area.

The police said that the woman estimated her assailant to be about
5-foot-5.

Even without witnesses, detectives said they were hopeful that they
might be able to identify the attacker, using a DNA sample from the
medical exam performed at the hospital.

A detective involved in the case also said that videotape from surveil-
lance cameras at the station may yield a photograph
of the suspect.

Source; http.//www.nytimes.com/2005/03/19/nyregion/blind-wom-
an-is-raped-in-subway.html?_r=0

There Is lots of other cases of rape by misguiding the visually impaired.



Goal

Goal of the project is to make visually impaired confident
to move around without hesitation. By making Signage
accessible to visually impaired.



Design Process

The classical design process for this project would be to conduct
the secondary study, primary study, generate insights and design
ideas,prototype and then evaluate the best ideas. Based on the
theoretical understanding of the project, evaluate ideas heuristi-
cally and theoretically. Then to finalize upon an idea based on the
evaluation.

Secondary study

| read guidelines and standards in the field of developing barrier
free environments. Published in “Harmonized Guidelines and Space
Standards For Barrier Free Built Environment for Persons with
Disability and Elderly Persons” (February,2016) by Govt. of India,
Ministry of Urban Development.

HARMONISED GUIDELINES AND
SPACE STANDARDS FOR
BARRIER FREE BUILT ENVIRONMENT
FOR PERSONS WITH DISABILITY
AND ELDERLY PERSONS
FEBRUARY, 206

RORNEZE

Bovernment of fndia
MIMIETRY OF URBAN DEVELOEMENT

Under the walks and paths These guidelines are set for the people of
vision impairment

-Texture change should be provided for persons with vision
impairment in walkways adjacent to seating by means of warning
tactile paver's.

-Avoid gratings and manholes in walks.

Tactile paver's: guiding & warning blocks
Tactile guiding blocks (Line-type)

This block indicates a correct path/route to follow for a person
with visual impairment. It is recommended to install one/two
rows of tactile guidance tiles along the entire length of the
proposed accessible route. Care must be taken to ensure that
there are no obstacles, such as trees, poles or uneven surfaces,
along the route traversed by the guidance blocks. Also, there
should be clear headroom of at least 2.1 meters height above the
tactile guidance blocks, free of protruding objects such as
overhanging tree branches and signage, along the entire length of
the walk.

Source; Harmonized Guidelines and Space Standards For Barrier Free Built
Environment for Persons with Disability and Elderly Persons” (February,2016) by Govt.
of India, Ministry of Urban Development.



Tactile Paving:

Tactile paving (also called truncated domes, detectable warnings,
Tactile Ground Surface Indicators, detectable warning surfaces) is
a system of textured ground surface indicator found on footpaths,
stairs and train station platforms to assist pedestrians who are
blind or visually impaired.

Tactile warnings provide a distinctive surface pattern of truncated
domes, cones or bars detectable by long cane or underfoot which
are used to alert the visually impaired of approaching streets and
hazardous surface or grade changes. There is a disagreement in
the design and user community as to whether installing this aid
inside buildings may cause a tripping hazard.

Originally instituted at pedestrian crossings and other hazardous
road situations by Japan, the United Kingdom and Australia, the
United States picked up the standard in the early 1990s, after
passage of the Americans with Disabilities Act (ADA). Canada
started incorporating them into transportation first in the 1990s,
and then added them to other aspects of the built environment in
the early 2000s.

Source, https.//en.wikipedia.org/wiki/Tactile_paving

Figure 5-1: Chequered tile on footpath Figure 5-1: Warning blocks

Source; Harmonized Guidelines and Space Standards For Barrier Free Built Environ-
ment for Persons with Disability and Elderly Persons” (February,2016) by Govt. of India,
Ministry of Urban Development.
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Figure 5-3: Guiding blocks




5.1.3 Tactile pavers: guiding & warning blocks

This block indicates a correct path/route to follow for a person with visual impairment
(Figure 5-3). It is recommended to install one/two rows of tactile guidance tiles along
the entire length of the proposed accessible route (Figure 5-1). Care must be taken
to ensure that there are no obstacles, such as trees, poles or uneven surfaces, along

the route traversed by the guidance blocks. Also, there should be clear headroom of
at least 2.1 meters height above the tactile guidance blocks, free of protruding
objects such as overhanging tree branches and signage, along the entire length of
the walk.

5.1.8.2 Tactile warning blocks (Dot-type)

This block indicates an approaching potential hazard or a change in direction of the
walkway, and serve as a warning of the approaching danger to persons with visual
impairments, preparing them to tread cautiously and expect obstacles along the
travel path, traffic intersections, doorways, etc. (Figure 5-2). They are used to screen
off obstacles, drop-offs or other hazards, to discourage movement in an incorrect
direction, and to warn of a corner or junction. Two rows of tactile warning tiles should
be installed across the entire width of the designated accessible pathway, before
intersections, building entrances, obstacles such as trees, and each time the
walkway changes direction (Figure 5-4). Warning blocks should be placed 300mm at
the beginning and end of the ramps & stairs, at landings and entrance to any door.

» Texture change should be provided f;Jr persons with vision impairment in
walkways adjacent to seating by means of warning tactile pavers.
» Avoid gratings and manholes in walks.

Source; Harmonized Guidelines and Space Standards For Barrier Free Built Environ-
ment for Persons with Disability and Elderly Persons” (February,2016) by Govt. of India,
Ministry of Urban Development.
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Source; http://www.archiexpo.com/prod/viakan/product-68159-1290003.htm/

Tactile Pavements

Tactile pavements or Braille pathways are the same. This is one
kind of navigation system for the Visually Impaired. This includes
two types of tiles, one is to walk straight, and other is to indicates
intersections and stairs.

Source; https.//grittechnologies.com/tactile-paving-for-visually-impaired/

| A & |
l J : & & 4 a4 a
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Block Indicates “Go” Block Indicates “Stop”

Guidelines are already made to make the tiles or to apply them
into the environment. The bump (raised part of the tile), the size of
the dots and stripes, all these standards are per-defined.
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Braille Signage

Braille signage are becoming popular these days. We can see
them on toilet doors mostly to indicate the toilets for men and
women. But in other countries its can be seen on other places
too.

Example :

Source; http.//www.archiexpo.com/prod/moedel-sch
ilderfabrikation-gmbh/product-119551-1269695.html.

Source; http.//www.orissadiary. Source; http://universaldesignaustralia.net.
com/CurrentNews.asp?id=43245. au/2015/12/.

Source; http.//cmbrailleservices.com/tag/braille-signs/.

These signage are serving the purpose gracefully in terms of
perceivability. But in the terms of accessibility, there is no system
which can help them to locate these signboards.



10.4.3 General Station Interiors

There should be a tactile layout map of the station with Braille and audio
labels placed at the entrance. Tactile map should be marked by floor tactile
guidance for persons with visual impairments to access it.

The lobby/corridor width should be at least 1800 mm.

The floor surfaces should be non-slip and level.

There should be directional signs indicating all the facilities and the various
platform numbers.

The signage should also be displayed in Braille/raised numbers to aid people
with visual impairments.

Guiding and warning blocks should be installed on the corridors/concourse.
Stairs should comply with Section 7.3.

Lifts should comply with Section 7.4.

All the audio announcements should be supplemented with visual information
displays for people with hearing impairments.

Seating areas should be provided at regular intervals for people with
ambulatory disabilities.

Source,; Harmonized Guidelines and Space Standards For Barrier Free Built Environ-
ment for Persons with Disability and Elderly Persons” (February,2016) by Govt. of India,
Ministry of Urban Development.
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| used their references for my study. These papers published in
very reputed organizations. So the data used in it is trust worthy.

| got to know on going projects. Future possibilities in the field of
my project. Ultra sonic sensors, personalized displays, challenges
in visually impaired life. These three papers were enough to bring
understanding to my project.

Personalized displays gave me insight to my project. In future
everyone going to have there own signages according to there
device and needs. It helped me to think to design a signage
system for blinds. Every person going to have their own signage,
in their own pocket. | came up to with the idea of filters. One
person wants every information and other wants very few. So by
activating the filters they can have their choice of data



| studied existing solutions and
ongoing projects, read papers in the
field of accessibility. | used some of
the apps to generate questions for the
interview and to find out insights.

Study of Existing Apps:

Ariadne-GPS
BlindSquare
Myway Classic

| read reviews and articles on all the
apps. | tried using some apps but It
was not working here (IIT).



Blind Square

BlindSquare does not yet offer turn-by-turn navigation.

It only gives the name of streets and announce intersections.
It gives the list of nearby point of interests.

Does not speak all kind of signage.

Ariadne-GPS

The app does not provide information on public POl and does not
support turn-by-turn navigation.

Myway Classic

This App enables the recording of routes only. It is not designed to
speak Signage. Although it notifies the intersections, and when
directions change.

All the above solutions are adding some kind of value to visually
impaired people’s life in some way. But it is observed that if these
apps can be combined, it would be beneficial for the visually
impaired. And with some changes and additional features make
visually impaired people's life easy in terms of navigation.




Takeaways

Every app have their own specialty in that
they are best. So those can be borrowed
from them.

Information can be designed in simple but
effective manner.

Home page of the app is not used for better
purpose.

If a user using the app by touch inputs, it
can be playful.

No filters designed to reduce information
clutter.

Braille Pathways are doing a good job, but
not giving information about signage.

Braille signage is a good solution but it is
hard to locate them.

20



Android Accessibility
Standards

Directional controls:

Verify that the application can be operated without the use of a
touch screen.

Attempt to use only directional controls to accomplish the
primary tasks in the application.

Use the keyboard and directional-pad (D-Pad) controls in the
Android Emulator or use gesture navigation on devices with
Android 4.1 (API Level 16) or higher.

Note: Keyboards and D-pads provide different navigation paths

than accessibility gestures. While gestures allow users to focus
on nearly any on-screen content, keyboard and D-pad navigation
only allow focus on input fields and buttons.

TalkBack audio prompts:

Verify that user interface controls that provide information
(graphics or text) or allow user action have clear and accurate
audio descriptions when TalkBack is enabled and controls are
focused. Use directional controls to move focus between
application layout elements.

Explore by Touch prompts:

Verify that user interface controls that provide information
(graphics or text) or allow user action have appropriate audio
descriptions when Explore by Touch is enabled. There should be
no regions where contents or controls do not provide an audio
description.

Touchable control sizes: All controls where a user can select or
take an action must be a minimum of 48 dp (approximately 9mm)
in length and width, as recommended by Android Design.
Gestures work with TalkBack enabled: Verify that app-specific
gestures, such as zooming images, scrolling lists, swiping
between pages or navigating carousel controls continue to work
when TalkBack is enabled.

If these gestures do not function, then an alternative interface for
these actions must be provided.

No audio-only feedback: Audio feedback must always have a
secondary feedback mechanism to support users who are deaf or
hard of hearing, for example: A sound alert for the arrival of a
message should also be accompanied by a system Notification,
haptic feedback (if available) or another visual alert.



User Study

The users overall were asked the following questions during the
semi-structured interview, although not necessarily in the order
shown. Some questions might have been skipped for certain
types of users and depending on the context. Each question is a
type of a conversation starter to discover deeper problems and
ideas in the users’ experience. The aim was to empathize with the
user and probe into the users' thought process while working on a
problem.

Questionnaire

How do you reach your office/workplace/school/home explain
in detail ?

This question was asked to check that what is the first decision
they took to reach somewhere, what is the thought process
worked behind the decision.

How frequently do you go out to random (unfamiliar) places?
This was asked to probe into the user’s experience with new
places and gain insights about user journey and touch-point.

What kind of places do you prefer to go usually?
This was asked to find common interest of place between users.

Do you use any kind of device or app or system for navigation?
This was asked to know about the effective existing

solutions in the current scenario. To know if there are any
patterns for navigation.
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What, do you wish, was easier in the process?
It was asked to find the immediate pain points that the users
themselves could identify.

Other questions that were asked included the following.

Which place you feel is designed for you or make you more
independent in terms of navigation?

+ Is signage are helping for you?

+ Do you hesitate to ask for help to crossing the
road/direction?

+ Do you felt cheated anytime or do people
mislead you?

+ How do you manage to walk in the city if there is
no assistance?

+ s braille signage serving the purpose? How do you
locate them?

+ s braille pathways a good solution for navigation?

User Statements :

It is not tough to navigate in known environments because
| make a mental model of the place and then it is easy to navigate.

| go to random places and it is difficult to navigate in new places.
And more difficulties are faced in finding places.

Usually | prefer known places or less busy areas.
| used blind square app. And braille pathways on metro stations.
Wish blind square was free and supported android devices also.

Mostly Apps are full of information. It is easy to navigate in the
city than navigating the app.



Redifined Brief and
Concept Generation

After primary and secondary study, project lead to the conclu-
sion of Ideas.

The key features are clear at this time, that solution must be
audible or tactile. First it was thought that some kind of
earphone device can be used to give audible navigation or
wrist bands to give vibration signal to notify while crossing any
signage, but the problem was that it is going to be just another
device. That has to be carried all the time. There are already
some devices those can perform the same functions. So why
should one add one more thing to carry. So It was decided
making an mobile integrated App which can be used in smart
watches also. This app can access all kind of signage
according to needs.

So how will it work?

It will work by using GPS locations. This App can trace GPS
location using mobile phone and then all the signage can be
marked with their GPS locations. Whenever a person with the
App comes across the location, the App will speak out that
tagged information. But in GPS technology, there are some
flaws like GPS accuracy being not good enough to give exact
location info. It can be wrong sometimes. Also it is almost
impossible to give indoor navigation by using GPS technology
because of coverage and resolution

Sending Beacon Code ‘\\

-,
-’

" ”
Searching place | _ =
td

App Backend

Decoding the code

Beacon Detect

'
4
4
~ 4
S~ - ’
-~ ,
S~ ’
Speak Out

Location service

GPS, WiFi positioning,
Cell Tower Triangulation,
Bluetooth detection etc.)

searching Beacon
in the area
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Beacon Triangulation,
Bluetooth detection

= Phone Detect

e

—— [ Generating Text

filtering the code

Got coded information
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issues. But today we have one another technology that can serve
the same purpose with accuracy. The technology is “low
bluetooth energy beacons”.

To know more about indoor navigation, | read about Sensuslabs
(http://sensuslabs.com). It is a startup, working in the field of
indoor positioning and navigation. | had conversation with the
CEO of the startup over a phone call. They claimed to achieve
3cm accuracy by using some technology which they can't
discuss. But they were very friendly. Although they gave a clue like
“we're using one sensor which is cost 2000/- rupees for one
sensor. "

Then study took a turn into the field of indoor navigation to find
out the technology and | came to know about Apple iBeacon.
Which Apple talked about in 2013 and now they have made all
their mobile devices to detect the beacons technology. Apple is
proposing these beacons to retail business.

These beacons will be used for advertisements, offers/sale and
similar kinds of information. So whenever any apple phone comes
in the range the beacon, it will respond with encrypted message.
So let's assume every shop and every mall has these beacons so
we can use them. Owner will allow use of their beacons because
we are giving information and location of their shop only. Like
this, we have to install beacons to every signboard. And then we
can have accurate information of every signboard.

It approves the validation of the project that it can work in real
scenario. But the contribution of this project is not the technology
part of it. Solution is the concept of the app, how it is going to give
information to user what will be that information, and how user is
going to use it. In simple words the UI/UX of the app.

So the App will work on the combination of GPS and Beacon
technology. With this App user can seek out signage/signboard,
search places, get directions, and add location through audio.
There will be filters like Market place, Shopping Mall, Walking on
footpath, Traveling by Taxi.

There are quick icons on main screen for frequent tasks. Bus
stops, railway stations, metro stations, toilets, etc., Can be those
tasks, for example. Add location is an important feature with
which user can mark any place to make a virtual signage. When-
ever user comes across the same tagged location App will notify
her. These marked locations are entirely personal who marked
them but she can also share it to all and the new locations are
included after automated verification from four close-by users.



Initial concept sketches




Initial Sketches




These marked locations can be permanent and temporary also. Say,
municipal corporation is repairing under- ground wires and digging
holes in between the way, it can be marked temporary.

So this App is not just for blind people, it will be helpful to sighted
people also in some way. It will tell you near by bus stops and which
one is closest. All the dustbins also marked can be searched later via
“Near by dustbins." (In support of Swachh Bharat Abhiyaan).

For the Interface there are sounds for every action, interaction
micro-interaction, voice feedback, voice control for using the app.

But as we know there are lots of Apps, technology to give navigation to
visually impaired person. May be one day someone will design a device
which can help them see too. But at the end of the day all these will be
the technologies. And to run technology we need power. To make it
work we need equipments. When we are using this it will probably be
through a device.

Technology solutions can fail, corrupt, and be hacked. Power can be
drained and equipment and devices can be stolen or lost. So in that
situation what will work? In one hand we are forcing them to be
dependent on technologies. These kind of solution will easy their life
but also may reduce their practice of other senses.

So there should be a solution which can't be failed by virus/corrupting
files, don't run on power, can't be stolen, and need not be carried.

So | am designing a Tactile Tile to add in braille pathways (tactile
paving for blinds to walk). Whenever user comes across the X tile. That
means, there is braille signage installed in the range so user can touch
and sense it easily (let's assume ‘X' is the name of the tile).
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Initial Chunking and Grouping
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Initial visualization Initial Chunking and Grouping
of Gestures

list of Initial key features of the app

Detection of signboards
Navigation to places/signboards
Add location/signboard virtually
Search for places

Additional Elements

Filters

Gestures

layout Grid of app
Sound feedback
Location Map
Quick icons
Keyboard

History

This is the Initial list of features.
Some are removed in later concept
and some added.
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information architecture

Dash board
Other Options All Icons Quick Icons Search Add & Remove
Notification —{  Icons/Signage — Toilet —+— Market — Add Location
History — Filters — Bus Stop —— Railway Station — Change/Remove
Profile Information — Home Route —— Office Route



chunking and grouping of
Icons and filters of App

Filters

Local Eating Places

Seating Places
Public Toilets
Restaurants

Daily Utility —

Bank
ATM

Travel/Transport — Post office
Financial
Educational
Health Clinic N
Homeopathy clinic
Routes Ayuryedic clinic
Hospitals
Worship Places
Tourist Places
Temple
Emergency Mosque
Gurudwara
Church
Hospital

Police station

Bus stop
Railway station
Metro station
Taxi stand
Auto stand
Airport

School

Colleges

[Tl

Private Institutes

Home
Office
School

Monuments
Museum
Gardens/Parks
Z00

Art Galleries
Hills stations
Natural sites
Sea Beach

Icons
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Initial gesture concepts

Tap and hold to
listen information

Swipe right for filter

Two options swipe
up & swipe right
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Initial Ideas for home page
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Initial Ideas for home page

FILTERS g

Add Location ‘ Settings Search
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Voice Control



Scenario 1

1.1

Let's assume a scenario, our user wants
to go to the toilet and he is walking on
the streets of Hiranandani Township.
He/she can double tap and hold the lock
button/home button of mobile phone or
access by earphones call pic-up button
by tap once and hold long to give voice
command. User need to give command
like, “ Navi, find toilet” or “Navi’ give me
directions to nearest and hygienic
toilet”. There is no specific keywords to
give command. App understand
Sentences, phrases, words. App figures
out what you need exactly.

Tap once and hold long
you earphone’s call
pick-up button key to give
voice command

Tap twice and hold long
you mobile phone's home
button/lock button key to
give voice command

33



Quick Icons

Concept of Quick Icons explained



1.2

Another way of giving command to the
app is by navigating through mobile
screen. User can access App just by
pressing home/lock button twice and
holding to open the app (same as the
voice command). Then navigate

through icons located on mobile screen.

Find toilet icon, press and hold to listen
or swipe up to get directions.

(Mostly select gesture is up swipe in the
app)

press twice and hold long
you mobile phones home
button/lock button key to
give voice command

swipe up to get directions

Toilet &

Bus Stop

Home

Shopping Mall

Railway Station

Office

Tap anywhere in the screen

to know the current position and
remaining path. and tap twice to
show google map on the screen.

TOILET

Near by

To get directions to the nearby options
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Keyboard

Explanation of Search option
and Keyboard



2.1

To get directions to the place by typing
the place name, user has to tap and
swipe up in bottom left on the mobile
screen. There is a search button there.
Once she selects the search icon,
keyboard will appear at the bottom of
the mobile screen. Then person can
type desired place to get directions.

Toilet
To type user has to tap and locate
buttons on the mobile screen. Alpha-
bets are arranged alphabetically. There
are nine buttons in the key board and
each button has three alphabets on it. Bus Stop

by tapping once on any button will

speak letters on the button by swiping

up left will select first letter located on Home
the left on the button, swipe up center

will select the center located letter on

the button and up right will select the &)
right button. 5

Shopping Mall

Railway Station

Office

swipe up to Search places

SEARCH
kg
e
IITB
ABC DEF GHI
JKL MNO PQR
Y
STU vwx Yz
NUM. €

by tapping once on any button will speak
letters on the button by swiping up left will
select first letter located on the left on the
button, swipe up center will select the
center located letter on the button and up
right will select right button
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2.2

SEARCH
B

Mo
IITB

ABC DEF GHI

JKL MNO PQR

STU VWX YZ

NUM. <

tapping once will speak the information
Scrolling up and down take the user
on the list of suggestions

IIT Bombay
!IT Bombay
!I'T Bprpbay
IITEonlegy

IIT Bombay
ti F

i

IIT Bombay
sl al f

||IT Bomba

Tap tolis

|
i
or getd

Ire

SEARCH RESULT

ten the information, to select

ections swipe up.

Tap anywhere in the screen

to know the current position and
remaining path. and tap twice to
show google map on the screen

IIT BOMBAY SEARCH
MAIN BUILDING
IIT Bombay
IIT Bombay
Main Building

& ABC DEF GHI

JKL MNO PQR
STU VWX YZ
NUM. <

To type again swipe up anywhere To go back from any page,
at the bottom of the mobile screen swipe right anywhere at the

left edge of mobile screen.
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Scroll & Filter

Standardization of Scroll and Filter



3.1

Some standardization has been
done for the app. For scrolling
the page it is standardized that
entire right edge (86px wide) of
the mobile screen will be scrolla-
ble area. (If a long list appears.)

User gets the list and he has to
check whole list. She has to scroll
at the right edge of the mobile
screen because left part is to
scan or listen the information.

To show all icons

swipe down

Toilet

Bus Stop

Home

Shopping Mall

Railway Station

Office

ALL ICONS

ATM

Bank

Post office

Bus Stop
Railway Station

Metro Station

Scroll is standardize
at the entire right edge.
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3.2

Position of filter is also standard-
ized. Whenever filters option is
needed, it is placed at the bottom
edge of the mobile.

Filters are designed to find icons
easily. There are twelve types of

filters to provide chunked data to
the user.

Filters:

All lcons
Emergency Financial
Health

Routes

Travel & Transport
Educational Places
Common Places
Spiritual Places
Tourist Places
Added Locations

Other Places

To get directions to the
nearest place swipe up

ALL ICONS EMERGENCY ICONS

v

ATM Hospital
Bank Police Station
Post office

Bus Stop

Railway Station

Metro Station

All IeE, 5

By scrolling the filters,
App will speak out the
filter name. To select filter,
scroll up and down.
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Other Options

Notification | History | Profile



4.1
Tap and scan the screen for information,
swipe right to select desirable option.

swipe left swipe right
to reject to approve

\ 1

REQUEST FOR ADD ICON REQUEST FOR ADD ICON

f

NOTIFICATION Open Main Hole e &

Request for termporary signage
Tap and scan downwards

to listen the options name.
b HlSTORY New Intersection Construction (¢

Request for permanent Sianage

PROFILE

swipe up to select
desirable option.

swipe left swipe right
to ‘Cancel’ to 'Ok”




4.2

App records previous visited places' routes and store
them under the history option. These routes can be
shared and added as an Icon in the app. All the history is
personal to respective user until she wants to share it

with someone.

Tap and scan downwards

to listen the options name.

swipe up to select
Desirable option

NOTIFICATION

HI S@RY

" PROFILE

swipe right
swipe left to Add route
to Share toicon

HISTORY

\ /
\ 7

IIT Campus = Hiranandani&

Kanjur Marg > R City Mall

Borivali > Andheri

IIT Campus > St. Xavier's college

5t. Xavier's College > Crawford Market

Crawford Market > Gateway of India

SHARE ROUTE

Contact Name : Vicky

or

Maobile No. +

SHARE

ABC DEF GHI
JKL MNO PQR
STU VWX YZ

NUM. &
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4.3

Profile information has the name of the
user and the mobile number. User can
change this information anytime.

NOTIFICATION

/

Tap and scan downwards

to listen the options name. HISTORY

PR%LE

swipe up to select
desirable option.

Change the user Name

/
/

I 'Y ST

CHANGE NAME

NEXT
ABC DEF GHI
JKL MNO PQR
STU VWX vz
NUM. &

Change the Mobile Number

CHANGE MObILE NUMBER

MOBILE NUMBER : +91 80| '

NEXT
ABC DEF GHI
JKL MNO PQR
STU VWX vz
NUM. &
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Add and Remove

Add location | Change Icons | Remove Icons



5.1

Add location and change quick icons
options are located on the home page,
at the right bottom of the mobile screen.

To add new signage to location, swipe
up and to change quick icons swipe left.

swipe left to swipe right use as . e
‘Share the Icon’ ‘Personal lcon” swipe ‘e,‘r for
Give a name to the icon ‘Casual lcon’
= — NAME THE ICON PRIVACY OPTION TYPE OF ICON
T site
Toilet Shopping Mall
NEXT
ABC DEF GHI
Bus Stop Railway Station
JKL MNO PQR
Home Office
STU VWX YZ
NUM. &

)
B D DN ——

Swipe up to add location

46



5.1

Add location and change quick icons
options are located on the home page,
at the right bottom of the mobile screen.

To add new signage to location, swipe
up and to change quick icons swipe left.

Toilet

Bus Stop

Home

Shopping Mall

Railway Station

Office

I

swipe left to change

quick icons

Swipe up to
change the Icon

CHANGE ICON

Toilet Shoppi§ Mall

Bus Stop Railway Station

Home Office

ALL ICONS

ATM
o
Bank
Post office
Bus Stop

Railway Station

Metro Station

Swipe up to select icon
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5.2
Double tap and swipe up to remove the
Quick Icon.

Toilet Shopping Mall
Bus Stop Railway Station
Home Office

swipe left to change
quick icons

b

Double tap and Swipe up to
remove the lcon

CHANGE ICON

Tn% Shopping Mall

Bus Stop Railway Station

Home Office

Bus Stop

Home

CHANGE ICON

Shopping Mall

Railway Station

Office
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Initial Sketches
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Tactile Tile

Concept Explanation



(_)
—

First Idea

The Idea came by the placement of the signboard.

In India left hand side driving is an law so signboard
should be placed left side. Braille Pathways located
at the center on footpath so to access the signboard
he has to go to the left to read the information. Thats
why It designed to take the user to the signboard and
bring him back on the path

Second Idea

This shape stripes selected
to give vibration feedback If
user using white cane. As
mobile phones vibrates when
notification come.

Third Idea

This Idea is come from

the signals visual representation.
signals visualization is

circles starts from the point

and become bigger and getting
fade. So | chose circles started
from the dot and become bigger



Tactile tile

Final concept

The final concept
inspired from the wire-
less signal’s visualization
and the “eye”. This tile is
giving signals to visually
impaired to locate sign-
boards. In some sense
this tile is working as an
eye in this context. So
both the shapes were
incorporated to make an
shape which can give
signals to signages and
should not obstruct user.
This tile let user know
about the location of the
signboard. And if user
don't want to read the
signboard it do not
obstruct him.

These red stripes representing
path of white cane
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Live scenario

Braille Printed Signboard
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Limitations

Mobile Application Tactile Pavement

This app can only tell the information India is a very crowded place and footpath

which is preloaded. It can not detect are occupied by shop Keepers. And lots of

obstacles. places even don't have footpaths.

Beacon Technology can give accurate The spitting habits of Indian population

location but there is some issues in are making it more difficult to implement.

implementation. People use to spit on boards and walls.
People with visual impairment have

To use this solution user need to wear hygiene issues, because they have to

headset/earphone all the time. touch those signboards.

Sound Design is not an easy job to do.
Some sound signals are evident but lots of
need to standardize.



future Work

Mobile Application

Sound design

User Testing

Evaluation

App Coding

Testing in Live Scenario

Tactile Tile

User Testing and Evaluation



NAVIGATIONAL SYSTEM FOR
VISUALLY IMPAIRED PEOPLE

FOCUSED ON SIGNAGE DESIGN

Project was started to make signage accessible to
visually impaired people. Classical design process
was followed to achieve the solution.

Three different concept were created and evaluated
with blind and sighted people.

The Final solution is an system with an intractive
pole. RFID technology is used to help blind people to
locate pole.

A braille encrypted pole with audible feedback is
designed. Free RFID cards will be distributed to only
blind people. If anyone crossing the pole with the
RFID card Pole will give audio clues and user will
understand there is a "Braille Pole” which can give
audible output and can be read also.

This solution is made to be a fail proof system, There
is tactile tile to indicate towards the Braille Pole in
case if the audio clues won't work. and signage can
be read as it is written in braille.
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Evaluation

Tile should be bigger.
Tile can be skipped because its size,
bigger tile will increase the accuracy in differentiation.

There is 34 em (or may be mare, according o heghtl gap
between the foolsteps of 2 common average Indian
man's walk-cycla,

And the size of the tactile tile 1% 30 cm.

S0 thare is chances 1o skip a this tile on every 8th step
if user starts his walk from the edge of the tle.

Ita the probability of skipping tile if signags tile comes
gxacthy an the Sth step.

There is 34 cm gap between the steps of a
commaon average Indian man's walk-cycle.




HAPTIC FEEDBACK TACTILETILE
WITH AUDIBLE BRAILLE SIGNAGE

P =

= —\

Bralia primied avdble sgnags
Haptic femdhack Eactde tle

Concept

Im this concept tactile tile s same but it has five small mobde
Vibrators to give haptic feadback.

Whon ever user step on it will sense the pressuneé and gve haptic
feedinack, thats how user get to know that thera s a braille signage.

Viorking Prototypss

Wiorking Protodypss










* I 4
-@— EVALUATION | Findings

* User could hear the virator motors but couldn’t able to feel haptic feedback.

* Code worked properly, everything was as good as thought but becase of heavy
* weight of the user vibrators coulddn’t able to give sensation.

* Vibrators are too small to give sensation to a 70-80 kg person.

*» And if | consider bigger Vibrators it cost more energy and space, so for now

it can't work.

* But the audible braille signage is working perfectly.
* | am take it forward for the next concept.
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Touch Shield

Rechargeatile Batterles

Speaker

RFID Shuield

Audio Shiekd

TECHMOLOGY LISED

Aigingred Letnands D Skl Tl ik LR ]

68









@ Future Posibilities:

It can be synced with the traffic signals, so when signal is red for
pedestrians, it will give audible clues to the user.

Once traffic light is green for the pedestrians it would say “you can cross
the road”

According to my study, people feel comfirtable and easy to ask someone
for the directions rather than reading the map.

So hypotheticaly, it can also integrate voice input like google, siri, john to
have audio assistance. User can simply ask for directions and bus routes
and what not.

-
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