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Several in a visually impaired person's l i fe. .

Walking shouldn't
feel "Different"

One in around every eighty
Indians are part ial ly or
completely bl ind ,  who

require constant aid and face
problems in even moving

around in their own house,
let alone streets and

footpaths.

Current solutions easily cause
the user to be viewed as
visually impaired, which
creates segregation in
something as simple as

everyday commute and may
even compromise their safety.

Navigation Cumbersome and
inefficient solutions

Human/animal guides or
smart st icks necissitates

dependance on
individuals/accessories.

More sophist icated
solutions are costly.



What we're trying to accomplish. .

& Self sufficiency
Self-Confidence

Affordabil ity
A More Natural

Solution

We hope to provide the
same level of aid through

a device which is more
convenient than the other
solutions available today.

If  our goal is to reach the
most affected by l imited

vision, affordabil i ty is a high
priority,  which we draw from
easily available components,
modularity and integrating its

use with your smartphone

We want to create a
place where the visually

impaired are as confident
and self-suff icient as any

other person, in this
aspect at least.



What is iKshana?What is iKshana?

Know your
surroundings

As simple as an
accessory 

Large-scale navigation

Haptic feedback

iKshana is a wearable
harness with straps which

you put on over your shoes
and around your ankle.

It uses integration with the
navigation capabilities of

the phone to tell you where
you can go. One major part
of navigation we decided to
address was navigating road

intersections.

The mode of communication with
the user is through vibrations both

of the smartphone and coin
motors, which is easy to get used to

, are intuitive and feels as natural
as walking is for any other person

iKshana is equipped with
ultrasonic sensors to check

for any obstacles in the
user's path and around the

user.



Coin vibration motors
C1026B002F - Datasheet
4 in number
Vibrate when an object comes
within your vicinity
Separately vibrate to indicate
direction
Concealed within 2 layered
straps

Elastic Strap II

Made from Elastic material-
Polyester and Natural Latex
Rubber
2 layers stitched together
High durability
Wire connections to the coin
motors pass between the layers

Elastic Strap I

Made from Elastic material
taken from exercise bands
Higher durability than type
II to account for frequent
contact with the ground

iKshana Module II

3D printed cover with holes for wiring
Contains only the Ultrasonic sensor HC-SRO4
Datasheet

Measures distance to objects around the outer side
of either foot and sends information to the ESP-32
Line of Sight parallel to ground inherently
(attachment)

Right Foot

iKshana Module I
3D printed case with holes for wiring

Chamfered front edge at 23º (to maintain LOS parallel to
ground)
Contains an Ultrasonic sensor HC-SRO4 (Datasheet), ESP-32
WiFi module (Datasheet)
Power source (Not final) --> 2 9-volt batteries.

Measures front distance for obstacle detection. ESP-32
interfaces hardware with android app for long range navigation

Stitching

https://cdn.sparkfun.com/assets/7/e/1/1/4/28821-Flat-Coin-Vibration-Motor-Documentation.pdf
https://cdn.sparkfun.com/datasheets/Sensors/Proximity/HCSR04.pdf
https://cdn.sparkfun.com/datasheets/Sensors/Proximity/HCSR04.pdf
https://www.espressif.com/sites/default/files/documentation/esp32_datasheet_en.pdf


AimAim
To To enable visually impaired peopleenable visually impaired people to to grasp general grasp general
directionsdirections of  of possible pathspossible paths they can take at  they can take at pathpath

intersectionsintersections and  and provide more directional accuracyprovide more directional accuracy to to
their their intuitionintuition,,

while while keeping them aware of obstacles constantlykeeping them aware of obstacles constantly



1a1a
Made an app in Android Studio to obtain

latitude and longitude of the person
through the Fused Location Provider

client API in Google Play Services.

The API finds the user's location
through nearby Wi-fi access points

and GPS.

1b1b
Using Open street map, obtain data

about the map geometry of the
areas in and around IIT Bombay, in

.OSM form

Python code parses the data and builds
a database specific information of path
intersections using the Osmium library

with geocoding functions.

2a2a

2b2b

3b3b

This  involves
coordinates of

road
intersections,
the number of

branching
roads, bearings

of roads. 



Export this data in JSON format to
the android app

4b4b

The database of all
intersections is

uploaded to the app
backend.

1c1c 2c2c
Identify the user's path,
send data to the ESP-32

and help the user
manoeuvre the junction

through vibrational cues.

Data about a particular
intersection is

accessed as the user
nears that intersection.

3c3c

ESP-32's JobESP-32's Job
The ESP-32 code features an obstacle detection part and a part

for intersection manoeuvring, which at any point is overriden by
obstacle detection when needed. One ESP-32 on each foot
bridge the sensors, actuators and smartphone. It receives

instructions about the possible directions at an intersection
from the Android app which is relayed to the user through

vibrations.
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3
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The person's phone vibrates and the intensity of vibrations
increase as the user nears an intersection.

A special signal like a blink denotes you've reached.

The program finds the road you're travelling along wrt the
intersection using the JSON database in the app.

Vibration motors on the left and right iKshanas vibrate
accordingly to indicate the direction that person can go.



Ideation

Testing T_T

Design Process
An overview

thought experiments

Brainstorming, research
Approaching people,

Program flow, soft
design, ref inement,
sketching, research

Procuring materials,
Stitching, Wir ing,
Programming,
SOLDERING

Calibration, checking
the overall  functions,  
remodel.

Modelling

Prototyping













Results:Results:  HardwareHardware

The mechanical designs we modelled went through some iterations with minor
changes, but in the end we have successfully been able to make 2 iKshana

harnesses. 4 3D-printed modules which hold our electronic components, are
durable and are superglued to stitched pads on the modules.

The power source also
changed from sets of 6 l ithium

coin cells to  9V Batteries



Location of the userLocation of the user
obtained on UIobtained on UI

OpenStreetMap data ofOpenStreetMap data of
intersections stored in theintersections stored in the
app files in a usable form.app files in a usable form.

Osmium library was used toOsmium library was used to
extract this intersectionextract this intersection

info from the mapping datainfo from the mapping data

Results:Results:  SoftwareSoftware
From code to coordination...  

Ikku:
The android

app

Check out the Github repo here

InputsInputs
HC-SR04 sends obstacleHC-SR04 sends obstacle

detection signalsdetection signals

Communicates withCommunicates with
the app to recieve andthe app to recieve and

use appropriate infouse appropriate info

vibration motors indicatevibration motors indicate
when an obstacle is close, andwhen an obstacle is close, and    
tell you about junction typestell you about junction types

https://github.com/Cove1/iKshana


Near Future
goals

Using Lidar Sensors in place of
Ultrasonic sensors.
Using more durable materials,  bettering
the design so it  is easy on our wir ing and
more comfortable.
Thinking of better ways to use vibrational
cues, and more vibration motors to
increase freedom of movement.
Incorporate stronger & l ightweight
( ideally)  power sources into the iKshana
modules

In the near-future, our goals are more
accuracy, longer-lasting hardware and
battery-l i fe,  and a more natural feel.
Here’s how we might achieve them:

Far Future
goals

Machine learning algorithms can be used to
make our model more accurate for daily
routine commute.
We want to replace ultrasonic sensors with
cameras and state-of-the-art computer vision
algorithms to make our product more
accurate and safer,  and more suited to
smaller scales, where GPS may not work.
One drawback is that this wil l  be expensive.

We want to work on the power supply front.
We plan to use piezoelectr ic motors coupled
with batteries to charge them from the user’s
motion.
Design PCBs and get them manufactured to
have more rel iable electronics.

Software

Mechanical & Electrical



One Critical ProblemOne Critical Problem
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