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1. Synopsis

1.1 Introduction
Sanket Eye is a camera-enabled assistive device 
(physical product + app) designed to attach to 
existing wearables such as glasses or pendants, 
transforming them into accessible, multipurpose tools. 
As a key component of a broader accessibility 
ecosystem, it functions as an external “eye,” capturing 
information from the user’s environment, processing it, 
and delivering personalized outputs. These 
include understanding surroundings, reading text, 
identifying people, recognizing objects, and managing 
schedules—ultimately reducing cognitive load and 
minimizing the need for constant assistance.

Head
Smart glasses / AR & MR headsets


AI camera assistant modules

Hearing aids / bone-conduction devices

EEG headbands for brain activity monitoring

Smart helmets (construction, mechanical industries)

Sleep monitoring forehead sensors

Eye-tracking wearables

Ear
Hearing aids


Tinnitus maskers

In-ear biometric sensors (heart rate, temperature)

Smart earbuds with voice assistance

Industrial noise-monitoring earbuds

Chest
Smart vests (ECG, respiration, motion tracking)


Wearable ECG patches

Smart clothing with embedded sensors

Body-worn cameras for industry or healthcare

Posture monitoring harnesses

Waist / Hips
Smart belts (fall detection, posture 

monitoring)

Haptic feedback belts (navigation 
assistance)

Lower-body exoskeleton starting 
points

Tool belts with smart modules

Legs / Knees
Exoskeleton legs


Smart knee braces (strain + 
movement sensors)

Motion-tracking thigh bands

Vibration-based directional cues for 
navigation

Rehabilitation sensors for gait 
correction

Ankles
Ankle IM U bands for gait analysis


Exoskeletal ankle supports

Smart bands for stroke rehabilitation

Feet
Smart insoles (pressure mapping, 

posture feedback)

Foot vibration cues for the visually 
impaired

Pressure sensors for sports & 
medical analysis

Temperature/health-monitoring 
socks

Wrists
Smartwatches


Fitness bands

Wrist EMG/IMU sensors for gesture 
control

Industrial hazard-alert wristbands

Haptic feedback control bands

Hands & Fingers
Smart gloves ( VR/AR 

interaction, haptics)

Exoskeleton hand supports

Finger-based motion trackers

Gesture-recognition rings

Tactile-feedback rings

Neck
N eckbands for audio + vibration alerts


Posture-correcting devices

EMG sensors for speech-assistive control

Neck-mounted cameras or lights (hands-
free work environments)

Arms & Shoulders
EMG sensors for muscle activatio n


Exoskeleton arms for heavy lifting

Wearable controllers (for robots/machines)

Vibration-based guidance bands

Shoulder-mounted cameras

Smart sleeves for sports or rehabilitation

Parts of the body where assistive wearables can be integrated

02



1. Synopsis

1.2 About my Users

1. Blind and Visually Impaired Individuals (Core User Group)
Sanket Eye directly supports:


Blind users

Low-vision users

Users with progressive vision loss 
(glaucoma, cataract, macular 
degeneration)

Why it fits them:

Enhances navigation, environment 
awareness, and safety

Provides audio or haptic feedback

Improves daily independence and 
reduces caregiver reliance

Age range:

Teens to older adults (13–80+) 
 Vision loss occurs at all ages, but 
functional decline is highest in senior 
populations.

2. Aging Adults & Elderly Individuals
Useful for:


Seniors with mild vision decline

Seniors needing support for memory, 
safety, orientation

Older adults living independently

Why it fits them:

Prevents accidents (fall prevention, 
obstacle detection)

Reduces stress and confusion

Supports healthy, independent living

Enhances cognitive engagement

Age range:

55+, especially 65+

3. People With Cognitive or Memory-Related Challenges
Includes:


Mild cognitive impairment (MCI)

Early-stage dementia

ADHD or attention-related 
challenges

Individuals with short-term memory 
difficulties

Why it fits them:

Provides reminders, orientation cues, 
daily task assistance

Reduces cognitive load and stress

Supports safe routines and 
independence

Age range:

18–70+

0203



Enhances daily independence

Supports healthy behavior across the lifespan

Improves social connection

Reduces stress and cognitive load

Prevents accidents and injuries

1. Synopsis | 1.2 About my Users

4. General Public (Universal Design Group)
Includes:


Students

Professionals

Travelers

Busy individuals

Anyone needing support to track 
tasks, find items, receive notifications 
discreetly

Why it fits them:

The design is not disability-coded

Provides everyday assistance:


Item recall

Environmental awareness

Subtle notifications

Safety cues


Aligns with preventive health & well-
being

Age range:

15–60

The present research therefore proposes the development of a modular, 
ecosystem-based wearable platform that can seamlessly integrate with 
common personal accessories such as glasses and rings. By enabling 
adaptive customization based on individual needs, this system aims to 
foster inclusivity and universal usability, ensuring that assistive devices 
are not perceived as markers of difference but as extensions of everyday 
living. The ultimate goal is to bridge the divide between assistive and 
non-assistive technology, thereby creating an equitable design 
framework that benefits both users with disabilities and the general 
population, with particular emphasis on enhancing the independence 
and interaction of individuals who are blind or visually impaired.
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1. Synopsis

1.3 Current Market
The Assistive Technology Market is projected to be worth $25.34 billion by 
2025 and is anticipated to grow to $35.66 billion by 2032, reflecting a 
compound annual growth rate (CAGR) of 5% during this period. This 
growth is driven by the rising number of individuals with disabilities, an 
aging population, and advancements in assistive technology devices.

North America will lead the assistive technology market in 2025 with 
35.2%, driven by high disability rates (61 million adults in the U.S.). Europe 
will be second with 27.3%, supported by strong innovation such as 
advanced hearing-aid SoCs. Asia-Pacific will grow the fastest (5.2% 
CAGR) due to its rising elderly population and increasing awareness in 
China, India, and Japan.

Global Assistive Technology Market Share (%), By Region, 2025

The market is segmented into product type, disability type, age group, 
end user, and region. By product type, the market is segmented into 
mobility impairment devices, visual impairment devices, hearing 
impairment devices, and other product types.

Global Assistive Technology Market Drivers

Aging population: Growing elderly demographics increase demand 
for mobility aids, hearing aids, and vision-support devices to maintain 
independence.

Rising disability rates: More disabilities caused by chronic conditions, 
accidents, and injuries (e.g., 5 million injured in 2019 road accidents in 
UNECE region) drive the need for assistive tools.

Technological advancements: AI, sensors, robotics, and wearable tech 
enable smarter, more usable assistive devices.

Government support: Policies, funding, and subsidies worldwide are 
accelerating the development and adoption of assistive technologies.

Global Assistive Technology Market Share (%), By Age group, 2025

Reference

https://www.coherentmarketinsights.com/market-insight/assistive-
technology-market-5911
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1. Synopsis

1.4 Why this topic
The estimated world population for 2025 is approximately 8.23 billion 
people. The global population is currently growing at an annual rate of 
around 0.85%, a decrease from previous years.

Population growth is slowing down. 
We are still increasing in number, but the speed at which the world adds 
new people is decreasing.

It takes more years to add each new billion.


Earlier: Adding 1 billion people took ~12 years.

Now: It takes much longer. 
 This shows fewer births and aging populations worldwide.


Population will still grow—but only up to a point. 
 The world population is projected to:


Reach 9 billion by 2037

Peak at around 10.3 billion in the 2080s 
 After this peak, growth may flatten or decline.


Aging becomes the dominant global demographic trend. 
 With fewer births and longer lifespans:


There will be more elderly people

Fewer young people

Higher demand for healthcare and assistive technologies

Despite the global slowdown in population growth, it remains essential to 
develop solutions that enable people with vision loss and other 
disabilities to lead independent, inclusive, and fully participatory lives 
comparable to those of non-disabled individuals.

World Population Growth, 1700 - 2100

Population size and its annual growth rate in India for 1951-2100
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1. Synopsis

1.5 Aim, Objective and constraints
Aim of the project:

This project focuses on integrating assistive technology into everyday 
wearable accessories, turning them into smart, functional tools that 
enhance accessibility. We aim to create a modular assistive wearable 
system called Sanket Eye, which will work with common accessories to 
improve independence, safety, communication, and overall well-being 
for individuals who are visually impaired, elderly, or cognitively 
challenged, while also being usable by the general public. However, our 
thorough research and user-centered approach revealed that the 
challenges in the assistive technology field are complex and cannot be 
solved through standalone product development.

This aim reflects:

Universal design

Preventive health

Lifespan inclusivity

Assistive intelligence integrated into daily life

Objective of the project:

1. To create a universally accessible assistive wearable that blends into 
daily life.


Design a clip-on system that attaches to common accessories such 
as glasses and rings.

Reduce stigma by making the device aesthetically neutral and 
mainstream.

Ensure it supports both disabled and non-disabled users.

2. To enhance independence and safety for visually impaired and aging 
populations.


Provide navigation and environment awareness through audio or 
haptic feedback.

Assist users in avoiding obstacles and improving mobility confidence.

Minimize dependency on caregivers and reduce risk of accidents.

3. To support preventive health through cognitive and behavioral 
assistance.


Reduce cognitive load by offering reminders, task assistance, and 
orientation cues.

Support early aging and mild cognitive impairment with daily living 
guidance.

Promote healthier routines and safer engagement with the 
environment.

4. To integrate smart sensing, AI-based interpretation, and wearable 
interaction.


Utilize sensors (camera, IMU, etc.) and onboard intelligence for real-
time assistance.

Enable multimodal feedback: haptic, audio, and visual.

Experiment with ESP32-CAM and other hardware platforms for 
functional prototyping.
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1. Synopsis | 1.5 Aim, Objective and constraints
5. To ensure adaptability for users with diverse needs and disabilities.


Enable modularity so users can customize which functions they 
require.

Support multiple disability profiles: blindness, low vision, cognitive 
challenges, dual sensory needs.

Create a scalable ecosystem that expands beyond a single device.

6. To conduct user-centered design research for solution validation.

Perform interviews, usability tests, and contextual inquiry with visually 
impaired users, elderly individuals, and caregivers.

Evaluate comfort, usability, and perceived usefulness of physical 
prototypes.

Iterate design decisions based on real user needs, not assumptions.

7. To reduce barriers to assistive technology adoption.

Offer a cost-effective, modular alternative to high-priced assistive 
devices.

Build a system that works with existing accessories to avoid 
specialized hardware.

Encourage everyday use by making the device unobtrusive and easy 
to adopt.

8. To contribute toward inclusive design and longevity innovation.

Align with global longevity trends that demand tools for healthier, 
longer lives.

Support users across life stages—from teenagers with vision 
impairments to seniors seeking independence.

Promote societal inclusion and well-being through technology-driven 
empowerment.

Accessibility

Inclusivity

Independence

Confidence

Assistance

08



1. Synopsis | 1.5 Aim, Objective and constraints

Constraints of the project:

1. High Development Costs

Developing compact, sensor-based 
wearables with AI capabilities can 
be expensive, increasing prototype 
and production costs.

2. Affordability for Users

Visually impaired and aging users 
may not be able to afford 
advanced assistive devices unless 
pricing is kept low and subsidy 
options exist.

3. Limited Awareness and Adoption

Many potential users are unaware 
of emerging assistive technologies, 
which may limit initial adoption and 
real-world testing.

4. Hardware Limitations

Small, modular devices restrict 
battery size, processing power, and 
sensor capabilities.

5. Technology Reliability

Camera-based assistance and AI 
interpretation may not perform 
consistently in low light, crowded 
areas, or unpredictable 
environments.

6. Lack of Standardization

Assistive tech ecosystems lack 
universal standards, making 
interoperability with other devices 
or apps difficult.

7. Research and Testing 
Constraints

Access to visually impaired and 
elderly users for usability studies 
may be limited, slowing refinement 
and validation.

8. Manufacturing & Scalability 
Challenges

Designing a modular system that is 
durable, safe, and manufacturable 
at scale is technically challenging.

9. Privacy & Ethical Concerns

Camera-based sensing and 
environmental scanning raise data 
privacy considerations, especially 
for public use.

10. Dependency on External Devices

The wearable relies on a 
companion smartphone app, which 
may limit use for individuals without 
smartphones.
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1. Synopsis

1.6 Timeline and Product Evolution

Started with a reason 
to make an assistive 
device for James 
Dyson Product Design 
competition

July 10, 2025 → July 17, 2025

Created Initial Visual Ideation

September 10, 2025

Visited Badhir Mukh Shikshan Kendra

to get insights on what product to 
build, and then understood building 
gloves is  the ideal solutionnot

September 4, 2025 → October 21, 2025

Researched about wearables and the 
current gaps in Assistive Technology

October 22, 2025 → November 10, 2025

Created a Prototype of what i want to 
build, so that i can show and get more 
clear insights form people.

November 10, 2025 → 
November 30, 2025

I interviewed product designers 
focused on accessibility and 
worked on improving the 
prototype.

December 1, 2025 → December 
5, 2025

Working on UI Screens and 
more user validation

November 10, 2025

I participated in the Inclusive India 
Digital First event, where I had the 
opportunity to connect with individuals 
with physical disabilities and network 
with professionals dedicated to 
supporting them.

September 19, 2025 Attended UX India 
and met people working in the same 
domain

Presentation at Startup Expo

August 5, 2025 → August 10, 2025

I created a prototype to present, with features 
like, Speech to braille,  Sign language to text Sanket Eye

10
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Gloves
Gloves for both the hands 
with vibrating sensors at the 
finger tips

Braille box
A 14 character attachable 
braille box

Display Screen
A 49*49mm attachable 
display screen

2. Identification and Research

2.1 Primary Research phase 1
About Sanket Gloves 

A smart assistive device designed to support individuals with visual, 
auditory, and speech disabilities in their work environment.

1. What it does

Enables users to type in Braille using finger gestures based on the 
six-dot Braille script.

Converts spoken communication into Braille for real-time tactile 
reading

Tracks hand and finger movements to identify and translate 
gestures and sign language

Detects direction of incoming sound, helping users understand 
where a person is approaching from.

Connects via Bluetooth to an app

2. What inspired me to design it

In rural areas, the number of differently-abled individuals exceeds 18 
million, while urban areas account for just 8.1 million.

Many disabled workers are experiencing low job satisfaction due to 
various challenges they encounter.

Miscommunication often occurs between disabled and non-disabled 
individuals, particularly affecting those with hearing impairments.

Everyone deserves equal opportunity at work. Sanket bridges the 
communication gap between disabled and non-disabled individuals
—enabling seamless, independent interaction without external 
support.

12



2. Identification and Research | 2.1 Primary Research phase 1

3. Presenting this gloves to an Audience

I brought these gloves to a Startup Expo Event, thanks to my professor, 
Vatsala Sutar. Over 100 people stopped by my booth, offering a variety of 
suggestions and ideas. Since my target audience includes individuals 
with visual, auditory, and vocal disabilities, I had the chance to connect 
with someone who works closely with children with disabilities.

4. Gaining insights from educational institutions for 
children with special needs.

I brought these gloves to a Startup Expo Event, thanks to my professor, 
Vatsala Sutar. Over 100 people stopped by my booth, offering a variety of 
suggestions and ideas. Since my target audience includes individuals 
with visual, auditory, and vocal disabilities, I had the chance to connect 
with someone who works closely with children with disabilities.

Badhir Mukh Shikshan Kendra, Pune

Insights from the visit

1. There are a lot of people building hand gloves that translate gestures 
into texts and audios

2. The Students who are unable to hear shift to sign language eventually 
as they cannot speak.

3. Some Students have Residual Hearing

4. They cannot hear to normal music or tunes or lyrics, they catch beats 
and vibe to that

5. They are a government funded organization and the students there 
are economically backward

6. Their education depends mostly on learning various ways to 
communicate themselves.

7. There are mobile apps that transcript and translate speech for these 
students, which they can then read.

8. The voice they hear and feel soothing can be disturbing to us.

9. These students are mentally stable but the only thing they lag are 
ways to communicate to the normal people.

10. Sign language changes from region to region, but common actions 
remain constant.

These insights led me to realize that while there is a demand for 
wearables, this particular device isn't the answer. Attempting to cram 
multiple features into one gadget makes it impractical for users. My 
product currently ignored my target audience who are deaf, blind, or 
have vocal impairments. Although several innovators have created sign 
language translating gloves, there isn't a single product that is widely 
recognized and available on the market.
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2. Identification and Research | 2.1 Primary Research phase 1

5. A major reason this product isn't on the market.

Sign Language exhibits significant diversity among individuals and across different regions. The task of developing a universal system or comprehensive 
dataset that accurately captures every gesture utilized by people in various localities presents a considerable challenge. This complexity arises from the 
unique cultural contexts and personal expressions inherent in each sign language.

Legal Recognition of National Sign languages in the whole world

14



2. Identification and Research | 2.1 Primary Research phase 1

6. Photos from the Startup Expo presentation.

Held at Muktangan English School & Jr College Sivadarshan Poorgrasta Vasahat, Parvati Paytha, Pune, Maharashtra 411009
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2. Identification and Research | 2.1 Primary Research phase 1

7. Outcome of Primary Research

This outcome was crucial for me to evolve my project into a more practical and functional device that people would genuinely use.

Focus on one target group

To develop a successful product, 
start by addressing the needs of a 
specific target audience, then work 
on reaching a broader public.

Enhance the product

With so many individuals 
developing similar products, it's 
essential to differentiate yours by 
enhancing its features and ensuring 
high quality.

Consider Real problems

It's not ideal to assume that a 
product automatically addresses 
the needs of disabled users. Their 
requirements are unique, and they 
process information differently than 
the general public.

Wearables are the future

While there are several apps 
available, the institution 
emphasizes activities and devices 
such as hearing aids and glasses.

Sign Language is subjective

Various gestures can be used to 
identify or classify items, but 
establishing a one-size-fits-all 
solution isn't the best approach.

G eneral Public like anything

When a device designed for 
disabilities is shown to an audience 
unfamiliar with the challenges 
faced by a specific group, they 
often acknowledge the effort but 
struggle to provide meaningful 
feedback.

T eaching kids about wearables 
early is essential.

Raising awareness about wearable 
technology early on is crucial, as 
young people have a natural 
curiosity to learn. In contrast, 
encouraging older generations to 
embrace these devices can be 
quite challenging.

T here is a need for more 
specialized products

The market offers various standard 
products, but there is a clear 
demand for a diverse range that 
meets the functional, emotional, 
and assistive needs of individuals.

But did the project fail?
No, What we actually accomplished was establishing a solid foundation to launch our project on a larger scale. 
We gained insights into initial user needs and pain points, which will guide the development of a different 
product tailored for the same audience, while adopting a new approach to ideation.

16



2. Identification and Research

2.2 Primary Research phase 2
About Sanket Eye

A device equipped with a camera was developed, drawing inspiration 
from various online products. Initially, it was designed in a very basic 
electronic format, featuring only the ability to identify objects.

1. What it helped me with

Creating an actual product helped me to start a conversation in 
detail.

Understood what are the technical limitations and basic hardware 
costs

Points to identify from this phase

1. Is this product accepted?

2. What features are required?

3. Is the device usable?

4. Who are my potential customers?

17



2. Identification and Research | 2.2 Primary Research phase 2

2. Who did i meet in this Phase

Name of the Person interviewed

Bryce Johnson (Co founder of Xbox)

Rtn. Srinivasu Chakravartula 
(Director of Accessibility Design 
Freshworks)

Ketan Kothari (XRCVC LABS)

Priti Rohra (Chief Accessibility 
officer at Barrier Break)

Pratik Shah (Senior Director Of 
Product design)

18



2. Identification and Research | 2.2 Primary Research phase 2

3. Classification of Functional, Emotional, Assistive needs

Functional Needs

1. Safe & Independent 

Mobility

Users need:


Smooth, continuous, 
non-slippery walking 
surfaces

Ramps with correct 
slopes (1:12), width, 
and handrails

Clear, obstacle-free 
pathways

Proper signage for 
navigation

Tactile cues for visually 
impaired users

2. Accessible Entry & Exit 

Points

Users need:


Entrances without level 
differences

Dropped kerbs to 
transition between 
road and platforms

Doors wide enough 
(≥900 mm) for 
wheelchair entry

Automatic or easy-to-
open doors

3. Functional Navigation 

Aids

Users need:


Clear, visible, and 
tactile signage

Logical route planning

Audio cues to locate 
spaces (toilets, ramps, 
lifts)

Well-lit corridors and 
pathways

4. Safe Vertical Movement

Users need:


Ramps with landings

Accessible lifts (size ≥ 
2000 × 1100 mm)

Audible lift indicators

Properly designed 
staircases with tactile 
warnings

5. Access to Basic 

Facilities

Users need:


Toilets with correct 
dimensions (2200 × 
1750 mm)

Grab rails inside toilets

Accessible washbasins

Emergency call buttons

6. Safe Interaction with 
Crowds & Vehicles

Users need:


Separation between 
pedestrian and 
vehicular paths

Clear crossings

No encroachment of 
walkways

Marked bus entry/exit 
points

7. Organized Parking & 

Drop-off Points

Users need:


Accessible parking 
close to entrances

Proper kerb ramps 
connecting parking to 
pathways

Smooth surfaces 
without slopes or loose 
stones

8. Emotional & Social 
Needs


Confidence while 
walking independently

Reduced fear, anxiety, 
and stress

Feeling included rather 
than dependent

Maintaining dignity 
without needing visible 
“medical devices”

9. Independence in Daily 

Activities

Managing errands 
without requiring a 
guide

Accessing government 
buildings, hospitals, 
banks, schools

Reading labels, boards, 
and instructions

Performing everyday 
tasks confidently

10. Cognitive Support

Reminders for tasks, 
items, or routines

Reduced mental load in 
navigating daily life

Assistance for 
memory-related 
difficulties (common in 
aging adults)

Predictive cues to 
prevent accidents or 
confusion
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2. Identification and Research | 2.2 Primary Research phase 2

3. Classification of Functional, Emotional, Assistive needs

Emotional Needs

1. Safety and Security

People with both 
conditions experience 
heightened anxiety and 
fear due to their inability 
to visually assess their 
surroundings while 
simultaneously struggling 
with cognitive confusion.

2. Connection and Human 

Presence

Visual impairment 
combined with dementia 
creates profound isolation

3. Dignity and Respect

Despite significant 
impairments, these 
individuals remain full 
persons deserving of 
respect.

4. Validation of Feelings 

and Experiences

Their emotional 
responses, confusion, and 
perceptions need 
acknowledgment rather 
than correction.

5. Comfort and 

Reassurance

The world can feel chaotic 
and frightening.

6. Sensory Engagement


With vision compromised, 

other senses become 

crucial pathways to 

emotional comfort and 

connection.

7. Purpose and Meaningful 

Engagement


Even with significant 

impairment, people need 

to feel useful and 

engaged.

8. Patience and Unhurried 

Time


Processing information 

and responding takes 

significantly longer.
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2. Identification and Research | 2.2 Primary Research phase 2

3. Classification of Functional, Emotional, Assistive needs

Assistive Needs

1. Navigating the Physical 
Environment

Individuals with visual impairments 
encounter challenges when navigating 
through crowds, discovering new 
locations, and traveling.

2. Reading Text

Individuals with visual impairments 
encounter challenges when reading text, 
especially if it's not presented in a 
language they can understand.

3. Accessing Digital Media

When websites aren't designed to be 
accessible for people with disabilities, 
they encounter difficulties in accessing 
and comprehending the content. This 
includes factors like color choices, ARIA 
text, and text size.

4. Communication

It's essential to be patient and 
understanding towards individuals with 
disabilities, as they may require extra time 
to grasp certain information.

5. Daily Living 
Accessibility 
Navigating daily life requires an awareness 
of your surroundings and familiarity with 
the people around you to feel secure.
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2. Identification and Research | 2.2 Primary Research phase 2

3. What are the expectations to meet these needs?

Overcoming Functional Needs

White Canes

Detect ground-level 
obstacles through 
tactile feedback

Require training to use 
effectively

Miss head-height 
hazards

Guide Dogs

Provide intelligent 
obstacle navigation

Offer emotional 
support and 
companionship

Very limited availability 
in India

Human Assistance

Family members or 
paid attendants guide 
the person

Most common solution 
in India

Limits independence 
and spontaneity

GPS Tracking Devices

Worn as watches, 
pendants, or shoe 
inserts

Allow caregivers to 
locate wandering 
patients

Door Alarms

Alert when exterior 
doors are opened

Simple sensor systems

Can be disruptive for 
entire household

Visual Cues

STOP signs on doors

Photos of destinations 
on doors

Floor markings and 
colored tape

Physical Modifications

Grab bars in bathrooms

Walk-in showers with 
seats

Non-slip mats and 
surfaces

Assistive Tools

Long-handled brushes 
and sponges

Talking thermometers 
for water temperature

Electric razors instead 
of manual

Reminders

Caregiver prompts and 
supervision

Simple written or 
pictorial schedules

Apps that send 
reminders to 
caregivers

Adaptive Clothing

Elastic waistbands 
instead of zippers

Slip-on shoes instead 
of laces

Clothing with tactile 
markers (front/back, 
inside/outside)

Kitchen Safety Devices

Stove auto-shutoff 
systems

Talking timers

Speaking 
thermometers

Color-changing heat 
indicators

Organizational Aids

Braille or large print 
labels on containers

Tactile markings on 
appliances

Raised dots on 
microwave buttons

Adaptive Equipment

High-contrast plates 
(dark food on light 
plate)

Cups with lids and 
large handles

Plate guards to prevent 
food spillage

Pill Organizers

Daily or weekly 
compartment boxes

Large print labels

Color-coded for 
different times

Braille labels available

Large Print & Braille

Large print books and 
documents

Braille books and labels

Refreshable braille 
displays

Electronic magnifiers

Communication Boards

Picture boards for 
pointing

Yes/no cards

Alphabet boards

Topic cards (food, 
bathroom, pain)
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Overcoming Emotional Needs

Their choices honored 
whenever safely possible

Treatment as adults, never 
as children

Privacy maintained during 
personal care

Consistent reassurance 
through familiar voices 
and gentle touch

Regular physical presence 
of caregivers and loved 
ones

Predictable daily routines 
that provide structure

Clear verbal 
communication about 
what is happening around 
them

Recognition of their life 
history, accomplishments, 
and identity

Simple, achievable 
activities adapted to their 
current abilities

Opportunities to help with 
basic tasks (folding, 
sorting, holding)

A safe physical 
environment free from 
hazards

Immediate response to 
expressions of fear or 
distress

Reassurance that they are 
not alone and will not be 
abandoned

Close proximity during 
interactions (sitting beside 
them, not across from 
them)

Minimize background 
noise and confusion

Maintain consistent 
lighting (avoiding harsh 
shadows)

Use tactile markers to 
identify important items

Gentle, appropriate touch 
such as hand-holding or 
shoulder patting

Warm, engaging 
conversation even when 
responses are limited

Direct communication 
addressed to them, not 
over them or about them
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Overcoming Assistive Needs

Provide consistent, even 
lighting throughout all 
spaces (150-200 lux 
minimum)

Eliminate shadows and 
dark corners that increase 
confusion

Paint door frames in 
contrasting colors to walls 
(dark frames, light walls or 
vice versa)

Use contrasting colors for 
handrails against walls

Install continuous 
handrails on both sides of 
all hallways

Mark stair edges with 
high-contrast tape or 
paint

Install light switches and 
doorknobs in contrasting 
colors

Add tactile markers 
(raised dots, different 
textures) on important 
doors

Use brailled or large-print 
room labels (even if 
reading ability is declining)

Create tactile pathways 
using carpet runners or 
textured mats

Maintain consistent 
furniture placement (never 
rearrange without 
necessity)

Keep pathways clear and 
at least 36 inches wide

Remove unnecessary 
furniture and clutter

Install large, simple signs 
with both words and 
pictures

Use symbols and icons 
alongside text

Add tactile elements to 
important signs

Include color coding for 
different areas 
(kitchen=blue, 
bedroom=green)

Always announce your 
presence before touching 
or entering personal space

Identify yourself by name 
each time ("It's Sarah, your 
daughter")

Face the person when 
speaking, even if they 
cannot see you clearly

Speak clearly at moderate 
volume without shouting

Use short, simple 
sentences with one idea 
at a time

Allow extra processing 
time before expecting 
responses

Regularly state the time of 
day ("It's morning, time for 
breakfast")

Mention the location 
("We're in your bedroom")

Use talking clocks that 
announce time on request

Install voice-activated 
assistants for reminders 
and information

Use audio labels on 
medication bottles 
(recording devices)

Employ audio books and 
radio for entertainment 
and engagement

Create texture boards for 
different activities

Use touch to guide 
movement (hand-under-
hand technique)

Label clothing with tactile 
tags to identify items

Large-button telephones 
with photo memory 
buttons

Voice-activated smart 
home systems (lights, 
thermostats)

GPS tracking devices for 
wandering prevention

Video monitoring systems 
with two-way 
communication

Medication dispensers 
with audio and visual 
alarms

Remove unnecessary 
features and buttons from 
devices

Use devices with high-
contrast displays

Enable voice feedback on 
all electronic devices 24
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2.3 Secondary Research
Approach

To begin designing a product ecosystem, we must grasp the fundamentals of Braille and sign language, explore various teaching methods, and 
understand how individuals with these disabilities perceive information. 

I've identified several key points from my primary research phase 1 to inform my secondary research.

1. Key points

Braille Fundamentals

How blind individuals read 
and learn tactile 
information

Sign Language Systems

How deaf-blind individuals 
communicate

Teaching Methodologies

Proven methods for skill 
development

Information Perception

How people with 
disabilities process and 
understand information

Cross-Disability Solutions

Multi-modal approaches 
for various impairments

Process

Here's how the secondary research process works.

Identify Domains Collect Data from 
credible sources

Extract UX insights 
using frameworks

Organize findings in 
tables

Synthesize insights
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1. Braille Fundamentals

History & Development

Origins

Invented by Louis Braille in 1824 (France)

Based on 6-dot cell system

Modified from military "night writing" system

Standardized internationally in 1932

Braille Codes

Grade 1: Letter-by-letter transcription (basic)

Grade 2: Contracted braille with abbreviations (most common)

Grade 3: Personal shorthand (highly abbreviated)

Bharati Braille: Unified system for Indian languages

Braille script grade 1

Braille script grade 2

Bharati Braille
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Braille Reading Mechanics

Physical Process

Fingers scan raised dots from left to right

Index fingers do most reading (most sensitive)

Reading speed: 125 words/minute (average), 200+ (advanced)

Two-handed reading is most efficient

Tactile Sensitivity

Fingertip sensitivity: 0.02mm dot height minimum

Optimal dot spacing: 2.3-2.5mm center-to-center

Raised dots: 0.5-0.6mm height

Reading requires fine motor skills and tactile discrimination

Braille alphabet letters. Alphabet for the blind. Tactile writing system used 
by people who are visually impaired.

Braille alphabet letters. Alphabet for the blind. Tactile writing system used 
by people who are visually impaired.

Learning Curve

Basic literacy: 6-12 months with regular practice

Fluency: 2-3 years

Best learned in childhood (higher neuroplasticity)

Adult learners face greater challenges
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Braille Literacy Statistics

Usage Rates

Only 10-15% of blind children in developed countries learn Braille

Less than 5% in developing countries like India

Declining due to audio technology preference

Critical for deaf-blind population (no audio alternative)

Barriers to Adoption

Limited availability of Braille materials

Shortage of trained teachers

High cost of Braille production

Preference for audio alternatives (easier to learn)

Manufacturing Braille Appliances(MBA)

Government organizations developing accessible 
materials for the visually impaired.


National Institute for the Empowerment of Persons with Visual 
Impairment (NIEPVD): This institute, under the Department of 
Empowerment of Persons with Disabilities (DEPwD), works for the 
education, training, and empowerment of visually impaired persons 
since 1943. It houses a Braille Development Unit and a Central Braille 
Press.

Department of Empowerment of Persons with Disabilities (DEPwD): This 
department under the Ministry of Social Justice and Empowerment 
runs a scheme to provide financial assistance for the establishment, 
modernization, and capacity augmentation of Braille presses, which 
has supported 25 presses across India.

Bharati Braille: The Government of India, through NIEPVD, has 
standardized "Bharati Braille" codes across different Indian languages 
to ensure uniformity. A manual on Bharati Braille is also in 
development. 

Manufacturing Braille Appliances(MBA)

28



2. Identification and Research | 2.3 Secondary Research
2. Sign Language Systems

Overview of Sign Languages

Major Sign Languages

American Sign Language (ASL) - USA, Canada

British Sign Language (BSL) - UK

Indian Sign Language (ISL) - India

International Sign (IS) - International communication

Note: Each country has distinct sign language, not universal

Structure

Complete languages with grammar and syntax

Rely on hand shapes, movements, facial expressions, body language

Spatial grammar (location indicates meaning)

Not direct translation of spoken language

For visual verification between sign languages of five different countries

Indian Sign Language (ISL)

Characteristics

Recognized as official language in India (2023)

Used by 5-7 million deaf Indians

Regional variations exist

Influenced by BSL (British colonial history)

Components

Hand shapes (configurations)

Hand movements (directions)

Location (where sign is made)

Orientation (palm direction)

Non-manual markers (facial expressions, head movements)

For visual verification between sign languages of five different countries
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3. Teaching Methodologies

Braille Instruction Methods

Traditional Approach

Tactile exploration of Braille cell

Letter-by-letter recognition

Progressive complexity (words, sentences, paragraphs)

Use of Braille slate and stylus

Modern Approaches

Technology-integrated learning (apps, audio feedback)

Whole-word recognition method

Multi-sensory instruction (touch, audio, kinesthetic)

Games and interactive activities

Best Practices

Early intervention (age 3-5 optimal)

Consistent daily practice (20-30 minutes minimum)

Meaningful reading material (not just exercises)

Integration with regular curriculum

Parent involvement and home practice

For visual verification between sign languages of five different countries

India's first Braille Smart Class - Thinkerbell Labs

Thinkerbell Labs Revolutionizes Braille Literacy with Annie
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Thinkerbell labs blogs

Student Education problem identification

The Government school for the visually impaired in Ranchi has 24 
students aged 6 to 18. With only 2 teachers, each student gets just 5 
minutes of personal attention during their 60-minute lessons, which is 
insufficient for mastering Braille. The poor student-to-teacher ratio 
results in inadequate supervision, and the absence of engaging 
content fails to capture the students' interest. Consequently, they are 
taking longer to learn Braille.

Solution

To tackle the challenges faced by teachers and students alike, India 
launched its inaugural Braille smart class in Ranchi. A total of 20 Annie 
devices were installed to assist 24 visually impaired students in 
learning braille.

Result

The feedback from the 24 students has been incredibly positive, 
particularly from the younger ones who are excited about using the 
devices for learning. Teachers can now authenticate students and 
monitor their progress effectively. Annie has been warmly welcomed 
by the teachers, allowing them to oversee all 24 students 
simultaneously and meet their learning goals.

Understanding

While a solution exists to address the teacher-to-student ratio, 
gaps remain in the process that hinder individual students from 
voicing their personal doubts or feedback.

A physical product is a stationary device located in one place. To 
access information, the user must visit the device.
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4. Information Perception

Sensory Compensation

Enhanced Senses

Hearing becomes more acute (attention, not physiology)

Touch sensitivity increases with practice

Spatial awareness develops through sound and movement

Olfactory cues become more significant

Perceptual Learning

Brain reorganizes to process remaining senses more effectively

Visual cortex repurposed for tactile and auditory processing

Cross-modal plasticity strongest in congenitally blind

Adventitiously blind (lost sight later) retain visual memory

Spatial Understanding

Mental Mapping

Blind individuals create cognitive maps of environments

Based on auditory landmarks, tactile cues, movement memory

Route knowledge (sequence of turns) vs. survey knowledge (overall 
layout)

Requires explicit teaching and practice

5 human senses
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Information Processing Preferences

Auditory Information

Preferred by majority of blind individuals

Faster to consume than Braille

Allows multitasking

Screen readers read at 300-400 words/minute (advanced users)

Tactile Information

Critical for literacy and education

Provides spelling verification

Necessary for deaf-blind individuals

Enables private reading

Multimodal Approach

Combination of audio and tactile most effective

Audio for quick information

Braille for detailed reading and learning

Tactile graphics for spatial concepts

The Auditory Pathway

The Auditory Pathway
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How visual deprivation affects auditory processing and multisensory integration

PART 1: AUDITORY PROCESSING IN BLIND PEOPLE

Crite
ria

Outc
ome

Superior 
Performance in

Impaired 
Performance:

Neural 
Mechanism:

Key Findings

1. 
Basic 
Audit
ory 
Perc
ept
ion

ENH
ANC
ED

 Pitch 
discrimination - 
Blind people 
perform better


 Absolute 
pitch - Higher 
prevalence in 
blind musicians


 Temporal 
resolution - 
Better at 
detecting gaps 
between 
sounds


 Duration 
discrimination - 
More accurate 
time interval 
judgments


 Temporal 
order judgment 
- Better 
sequencing of 
sounds

Faster 
processing: 
Auditory N1 
brain 
response 
occurs 
earlier 
(~100ms)

Higher 
excitability: 
Auditory 
cortex 
recovers 
faster 
between 
stimuli

Reorganizati
on: 
Expanded 
tonotopic 
maps in 
auditory 
cortex

More 
efficient: 
Reduced 
brain activity 
suggests 
more 
efficient 
processing

Blind people 
process basic 
auditory 
features (pitch, 
timing, 
duration) faster 
and more 
accurately due 
to auditory 
cortex 
reorganization.
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PART 1: AUDITORY PROCESSING IN BLIND PEOPLE

Criteria Experiment

1. Multisensory 
Illusion Study

Experiment: Touch + Sound Integration

Present 1 tactile stimulus with 2-4 tones

Sighted people: Tones create illusion of extra touches (even when told to 
ignore tones)

Blind people: Markedly reduced illusion - less influenced by tones


Interpretation:

Blind people have more precise tactile perception alone

Lower likelihood of cross-modal integration because individual senses are 
stronger

Follows "inverse efficiency principle": Weak senses integrate more; strong 
senses stay independent

2. Cross-Modal 
Spatial Attention

Experiment: Attention Sharing Between Touch and Sound

Sighted people:


Attending to sound at one location → automatically enhances touch at that 
location

Early brain response (100ms): Spatial attention automatically "links" across 
modalities

Cannot easily split attention to different locations for touch vs. sound


Blind people:

Attending to sound does NOT automatically enhance touch at same location

No early crossmodal spatial attention effects (no 100ms linking)

Later processing (200ms): Actually suppression of unattended modality at 
attended location

Can split attention effectively - attend to sounds on left and touches on 
right simultaneously

35



2. Identification and Research | 2.3 Secondary Research
5. Cognitive Aspects

Memory Strategies

Compensatory Techniques

Verbal labeling of locations and objects

Routine establishment for consistency

Organizational systems (labeled storage)

Mnemonic devices and mental landmarks

Challenges with Dementia

Spatial memory particularly vulnerable

Difficulty forming new cognitive maps

Familiar routes forgotten

Compensatory strategies less effective

Attention & Focus

Cognitive Load

Navigating while blind requires significant mental resources

Listening to environment while processing speech is challenging

Multitasking is more difficult without vision

Fatigue sets in faster during navigation

For Dementia Patients

Reduced attention span

Difficulty filtering relevant from irrelevant information

Easily distracted by sensory input

Require simpler, clearer information delivery

Parts of the brain and their functions
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6. Cross-Disability Solution

Universal Design Principles

Multiple Means of Representation

Present information in multiple formats (audio, tactile, visual)

Offer choices in how to access content

Provide redundant cueing

Multiple Means of Action & Expression

Allow various input methods (voice, touch, gesture)

Flexible timing and pacing

Support different communication modes

Multiple Means of Engagement

Personalization and customization

Motivating and relevant content

Minimize distractions and support focus

Parts of the brain and their functions

Parts of the brain and their functions
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7. Aesthetic Wearable Tech for Dementia Care

Key Problem Identified

Despite growing interest in wearable technologies for dementia care, adoption rates remain very low. The study identifies that poor aesthetic design and 
insufficient consideration of user experience are major barriers to acceptance.

1. Aesthetic Experience (Sensory Appeal)
Preferred designs: Watch-like, jewelry-like, 
lightweight (<100g), small (50×50×20mm)

Material preferences: Soft, waterproof, 
hypoallergenic, varied colors, comfortable 
straps

Common complaints:


Devices too tight, bulky, uncomfortable 
(e.g., Empatica E4)

VR headsets cause heaviness and nausea

Need personalization options

2. Experience of Meaning (Symbolic Value)
Preferred designs: Watch-like, jewelry-like, 
lightweight (<100g), small (50×50×20mm)

Material preferences: Soft, waterproof, 
hypoallergenic, varied colors, comfortable 
straps

Common complaints:


Devices too tight, bulky, uncomfortable 
(e.g., Empatica E4)

VR headsets cause heaviness and nausea

Need personalization options

3. Emotional Experience (Personal 
Connection)
Negative emotions from current devices:


Feelings of incapacity, frustration, anxiety

Fear of stigma and surveillance

Reduced confidence in social settings


Positive emotions from well-designed devices:

Jewelry (rings): Increased grace, beauty, 
confidence, dignity

Personalized items: Emotional attachment, 
empowerment

VR experiences: Relaxation, happiness, self-
expression

Soft textiles: Comfort, affection, emotional 
connection

Critical Gap Identified

Most wearable devices prioritize function over design, resulting in:

Stigmatizing appearance (look 
like medical equipment)

Lack of personalization No consideration for self-image 
and identity

Focus on monitoring rather than 
empowerment
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2.4 Competitive Analysis

Meta 
Ray-
Ban 
Smart 
Glas
ses 
(Gen 
2)

Envis
ion 
Glas
ses 
(Powe
red by 
Goo
gle 
Glass 
Enterp
rise 
Edition 
2)

OrCa
m 
MyEye 
Pro

Solos 
AirGo 
Vision 
Smart 
Glas
ses

NuE
yes 
Pro 4 
LV 
(Low 
Vision 
Glass
es)

SHG 
Smart 
Vision 
Glas
ses 
(Made 
in 
India)

Free Smartphone Apps (Be 
My Eyes, Seeing AI, Google 
Lookout)

Gen 1: 
₹29,
900 - 
₹35,
700 
(depe
nding 
on 
style 
and 
lens 
type)

Gen 2: 
₹39,
900 
onwa
rds 
(launc
hed 
Dece
mber 
2024)

Availa
ble 
styles: 
Wayfa
rer, 
Skyler, 
Headli
ner

Lens 
optio
ns: 
Clear, 
sun, 
polariz
ed, 
transiti
ons, 
prescri
ption

Not 
officia
lly 
sold in 
India 
with 
local 
pricing

US 
Pricing 
(Imp
ort 
requir
ed):


Re
ad 
Edi
tio
n: 
$1,
59
9 
(₹1,
32,
00
0 
ap
pro
x.)

Ho
me 
Edi
tio
n: 
$2,
29
9 
(₹1,
90,
00
0 
ap
pro
x.)

Pro
fes
sio
nal 
Edi
tio
n: 
$3,
29
9 
(₹2
,73,
00
0 
ap
pro
x.)

Up
gra
des 
ava
ila
ble 
bet
we
en 
edi
tio
ns


Includ
es: 
Goo
gle 
Glass 
Enterp
rise 
Edition 
2 
hardw
are + 
Envis
ion 
softw
are

OrCa
m 
MyEye 
Pro: 
₹3,10,
000 - 
₹3,50,
000

US 
Prici
ng: 
$3,
689 - 
$4,25
0

Availa
ble 
throu
gh: 
Medi
cal 
supply 
vendo
rs, 
assist
ive 
techn
ology 
cent
ers

AirGo 
Vision: 
₹25,
878 
(₹26,
000 
appro
x.) / 
$299

AirGo 
Vision 
+ 
Camer
a-Free 
Frame: 
₹30,
191 
(₹30,
000 
appro
x.) / 
$349

Pre-
orders 
availa
ble; 
shipp
ing 
began 
Dece
mber 
2024

AirGo 
3 
(with
out 
camer
a): 
₹12,
900 - 
₹17,
200 / 
$149-
$199

Not 
officia
lly 
availa
ble in 
India 
with 
local 
pricing

US 
Pricing 
(Imp
ort 
requir
ed):


Nu
Eye
s 
Pro 
4 
LV: 
$4,
99
5 - 
$5,
99
5 
(₹4,
13,
00
0 - 
₹4,
96,
00
0 
ap
pro
x.)

Nu
Eye
s 
e3
+: 
Pri
ce 
var
ies 
(ne
wer 
mo
del 
wit
h 
adv
anc
ed 
fea
tur
es)


May 
be 
cove
red by 
insura
nce in 
US (up 
to 
100%)

Subsid
ized/
Free: 
Distrib
uted 
thro
ugh 
Vision
-Aid 
and 
part
ner 
organi
zation
s

Estima
ted 
Mar
ket 
Price: 
₹15,
000 - 
₹25,
000 (if 
comm
ercia
lly 
availa
ble)

Primar
ily 
distrib
uted 
to 
eligi
ble 
benefi
ciaries 
thro
ugh 
NGOs

100% Free: No cost for 
download or use
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Key features

Meta 
Ray-
Ban 
Smart 
Glas
ses 
(Gen 
2)

Envis
ion 
Glas
ses 
(Powe
red by 
Goo
gle 
Glass 
Enterp
rise 
Edition 
2)

OrCa
m 
MyEye 
Pro

Solos 
AirGo 
Vision 
Smart 
Glas
ses

NuE
yes 
Pro 4 
LV 
(Low 
Vision 
Glass
es)

SHG 
Smart 
Vision 
Glas
ses 
(Made 
in 
India)

Free Smartphone Apps (Be 
My Eyes, Seeing AI, Google 
Lookout)Cam

era: 
12M
P 
ultra
-
wid
e 
cam
era 
(Ge
n 1), 
3K 
Ultr
a 
HD 
vide
o 
(Ge
n 2)

AI 
Inte
grati
on: 
Met
a AI 
with 
voic
e 
acti
vat
ion 
("He
y 
Met
a")

Aud
io: 
Ope
n-
ear 
spe
ake
rs, 
5-
micr
oph
one 
arr
ay, 
spat
ial 
audi
o

Con
nect
ivi
ty: 
Blue
toot
h 
5.2, 
WiFi 
6

Batt
ery 
Life: 
Up 
to 8 
hour
s 
cont
inu
ous 
use 
(Ge
n 2), 
48 
hour
s 
with 
char
ging 
case

Vide
o 
Rec
ordi
ng: 
108
0p 
at 
30f
ps 
(Ge
n 1), 
3K 
UHD 
(Ge
n 2)

Lan
gua
ge 
Sup
port
: 
Real
-
time 
tran
slat
ion 
(Eng
lish, 
Fren
ch, 
Itali
an, 
Spa
nis
h); 
Hind
i 
sup
port 
in 
Gen 
2

Soc
ial 
Inte
grati
on: 
Dir
ect 
stre
ami
ng 
to 
Inst
agra
m/
Fac
ebo
ok 
Live

Han
ds-
free 
Calli
ng: 
Wha
tsA
pp, 
Mes
sen
ger 
inte
grati
on

Phot
o & 
Vid
eo: 
Cap
ture 
and 
shar
e 
with 
voic
e 
com
man
ds

New 
Feat
ures 
(Ge
n 2): 
UPI 
pay
men
t via 
QR 
cod
e 
sca
nni
ng, 
cele
brity 
AI 
voic
es, 
slow
-
mot
ion 
and 
hyp
erla
pse 
mod
es

Cam
era: 
8MP 
with 
wid
e 
field 
of 
view

Text 
Rec
ogni
tion: 
Inst
ant 
Text
, 
Sca
n 
Text
, 
Batc
h 
Sca
n in 
60+ 
lang
uag
es

AI 
Inte
grati
on: 
Ally 
AI 
assi
sta
nt, 
GPT
-5 
pow
ered 
"Ask 
Envi
sion
" 
feat
ure

Sce
ne 
Des
cript
ion: 
Des
crib
e 
surr
oun
ding
s 
and 
obje
cts

Fac
e 
Rec
ogni
tion: 
Tea
ch 
and 
reco
gniz
e 
fami
liar 
face
s

Obj
ect 
Dete
cti
on: 
Iden
tify 
prod
ucts
, 
colo
rs, 
curr
enc
y 
note
s

Ligh
t 
Dete
cti
on: 
Det
ect 
light 
sour
ces 
and 
level
s

Vide
o 
Calli
ng: 
Call 
a 
Com
pani
on, 
Call 
Aira 
(vis
ual 
inter
pre
ter 
serv
ice)

Han
ds-
free 
Ope
rati
on: 
Voic
e 
com
man
ds 
and 
touc
h 
cont
rols

OCR
/
TTS: 
Opti
cal 
char
acte
r 
reco
gnit
ion 
with 
text
-to-
spe
ech

Orie
ntat
ion 
(Bet
a): 
Spat
ial 
awa
ren
ess 
and 
obj
ect 
loca
tion

Rug
ged 
Desi
gn: 
Wat
er 
and 
dust 
resis
tant

Con
nect
ivi
ty: 
WiFi 
and 
Blue
toot
h 
ena
bled

Proc
ess
or: 
Qual
com
m 
Qua
d 
Cor
e, 
1.7G
Hz, 
10n
m

Clip
-On 
Desi
gn: 
Atta
che
s 
mag
neti
cally 
to 
any 
eye
glas
ses 
fram
e

Cam
era: 
13M
P 
cam
era

Size
: 76 
x 21 
x 
14.9 
mm, 
wei
ghs 
only 
22.5 
gra
ms

Text
-to-
Spe
ech: 
Inst
ant 
read
ing 
from 
any 
surf
ace

Sma
rt 
Rea
ding
: 
Voic
e 
com
man
ds 
to 
find 
spe
cific 
infor
mat
ion 
(hea
dlin
es, 
pric
es, 
date
s)

Fac
e 
Rec
ogni
tion: 
Iden
tify 
and 
stor
e 
fami
liar 
face
s

Prod
uct 
Iden
tific
ati
on: 
Rec
ogn
ize 
prod
ucts 
via 
barc
ode
s

Colo
r 
Rec
ogni
tion: 
Iden
tify 
col
ors 
of 
obje
cts 
and 
clot
hing

Curr
enc
y 
Rec
ogni
tion: 
Iden
tify 
mon
ey 
note
s

Orie
ntat
ion 
(Bet
a): 
Spat
ial 
obj
ect 
loca
tion 
("ta
ble 
in 
cent
er, 
two 
chai
rs")

Offl
ine 
Fun
ctio
nali
ty: 
Wor
ks 
with
out 
inter
net 
con
nect
ion

Voic
e 
Com
man
ds: 
Han
ds-
free 
oper
atio
n

Blue
toot
h 
Aud
io: 
Con
nect 
to 
hear
ing 
aids 
or 
earp
hon
es

20+ 
Lan
gua
ges: 
Mult
iling
ual 
sup
port

Sma
rt 
Mag
nific
ati
on: 
New 
feat
ure 
in 
MyE
ye 3 
Pro

Inter
act
ive 
AI 
Assi
sta
nt: 
"Jus
t 
Ask" 
feat
ure 
for 
que
stio
ns

Gest
ure 
Con
trol: 
Poi
nt, 
tap, 
or 
voic
e 
acti
vate

Cam
era: 
Fron
t-
fac
ing 
cam
era 
for 
vis
ual 
AI 
(Vis
ion 
mod
el 
only
)

AI 
Inte
grati
on: 
GPT
-4o 
pow
ered 
(Op
enA
I), 
fut
ure 
sup
port 
for 
Gem
ini 
and 
Clau
de

Mod
ular 
Desi
gn: 
Swa
ppa
ble 
fra
mes 
with
/
with
out 
cam
era

Voic
e 
Com
man
ds: 
Nat
ural 
lang
uag
e 
inter
act
ion 
with 
AI

Real
-
Tim
e 
Tran
slati
on: 
Live 
lang
uag
e 
tran
slati
on

Obj
ect 
Rec
ogni
tion: 
Iden
tify 
obje
cts 
and 
envi
ron
men
ts

Text 
Tran
slati
on: 
Live 
text 
tran
slat
ion 
cap
abili
ty

Navi
gati
on: 
GPS
-
bas
ed 
loca
tion 
assi
stan
ce

Phot
o 
Cap
ture: 
Tak
e 
pho
tos 
with 
voic
e 
com
man
ds 
(no 
vide
o 
reco
rdin
g)

Mus
ic & 
Cal
ls: 
Audi
o 
play
bac
k 
and 
pho
ne 
calli
ng

Tou
ch 
Con
tro
ls: 
Gest
ure-
bas
ed 
inter
face 
on 
fram
es

Batt
ery 
Life: 
10 
hour
s 
mus
ic / 
7 
hour
s 
calls

IP54 
Rat
ed: 
Wat
er 
and 
dust 
resis
tant

Blue 
Ligh
t 
Bloc
king
: 
Avail
able 
lens 
opti
on

Pres
cript
ion 
Com
pati
ble: 
Cus
tom 
pres
cript
ion 
len
ses 
avail
able

Mag
nific
ati
on: 
1x to 
12x 
vari
able 
digi
tal 
mag
nific
atio
n

Disp
lay: 
High
-
reso
lut
ion 
disp
lays 
with 
110-
deg
ree 
field 
of 
view

Cam
era: 
HD 
fron
t-
fac
ing 
cam
era 
for 
live 
vide
o 
enh
anc
eme
nt

Con
trast 
Enh
anc
eme
nt: 
Mult
iple 
colo
r 
and 
cont
rast 
mod
es

OCR
/
TTS: 
Opti
cal 
char
acte
r 
reco
gnit
ion 
with 
text
-to-
spe
ech

Voic
e 
Con
trol: 
Han
ds-
free 
oper
atio
n via 
voic
e 
com
man
ds

Wire
less 
Desi
gn: 
Batt
ery-
pow
ered
, no 
exte
rnal 
wire
s

Blue
toot
h 
Con
troll
er: 
Opti
onal 
wire
less 
cont
rolle
r

And
roid 
Bas
ed: 
Full 
And
roid 
tab
let 
func
tion
ality

App 
Eco
syst
em: 
Dow
nloa
d 
assi
stiv
e 
app
s 
and 
acc
essi
bil
ity 
tool
s

Fac
e 
Zoo
m: 
See 
face
s at 
dist
anc
e

TV 
Vie
win
g: 
Wat
ch 
tele
vis
ion 
with 
enh
anc
ed 
mag
nific
atio
n

Rea
ding 
Mod
e: 
Opti
mize
d for 
text 
and 
doc
ume
nts

Ligh
twei
ght: 
Com
fort
able 
for 
exte
nde
d 
wea
r

Adju
stab
le: 
Cust
omi
zabl
e 
setti
ngs 
for 
indi
vid
ual 
nee
ds

Ob j
ect 
Iden
tific
ati
on: 
Rec
ogni
zes 
outd
oor 
obje
cts 
(roa
ds, 
lam
p 
pos
ts, 
tre
es) 
and 
ind
oor 
obje
cts 
(win
dow
s, 
tabl
es, 
lapt
ops)

Text 
Rea
ding
: 
Rea
ds 
prin
ted 
boo
ks, 
han
dwri
tten 
text, 
man
uscr
ipts

Wal
king 
Assi
stan
ce: 
Dete
cts 
obst
acle
s 
and 
prov
ides 
dist
anc
e 
alert
s

Fac
e 
Rec
ogni
tion: 
Sto
res 
and 
reco
gni
zes 
fami
liar 
face
s

AI 
Navi
gati
on: 
Prov
ides 
infor
mat
ion 
abo
ut 
surr
oun
ding
s

Voic
e 
Aler
ts: 
Tim
ely 
war
ning
s for 
safe
ty

Fac
ial 
Expr
ess
ion 
Rec
ogni
tion: 
Und
erst
and
s 
emo
tion
s of 
peo
ple 
near
by

Sce
ne 
Des
cript
ion: 
Des
cri
bes 
imm
edi
ate 
envi
ron
men
t

Mad
e in 
Ind
ia: 
Man
ufac
ture
d by 
SHG 
Tec
hnol
ogie
s

Affo
rda
ble 
Desi
gn: 
Cost
-
effe
ctiv
e 
solu
tion 
for 
Ind
ian 
mar
ket

Loc
al 
Lan
gua
ge 
Sup
port
: 
Desi
gne
d for 
Ind
ian 
user
s

Be My Eyes :

Volunteer Network: 8.3+ 
million volunteers, 
750,000 blind users

Live Video Assistance: 
Real-time help from 
sighted volunteers

Be My AI: GPT-4 powered 
AI image description

185 Languages: Global 
language support

Company Support: Direct 
access to company 
representatives

24/7 Availability: Round-
the-clock volunteer 
access

Partnership Integration: 
Works with Hilton, Tesco, 
Microsoft, Meta Ray-Ban


Seeing AI (Microsoft):

Text Recognition: Read 
documents, signs, 
handwritten text

Scene Description: 
Describe surroundings

Product Identification: 
Recognize products via 
barcode

Currency Recognition: 
Identify bills and money

Color Detection: Identify 
colors

Face Recognition: Learn 
and recognize people

Light Detection: Measure 
brightness levels

Handwriting Recognition: 
Read cursive and 
handwritten notes


Google Lookout:

Text Mode: Scan and 
hear text read aloud

Document Mode: Capture 
full pages in 30+ 
languages

Explore Mode: Identify 
objects, people, text in 
surroundings

Food Labels: Identify 
packaged foods by 
labels/barcodes (20+ 
countries)

Currency Mode: 
Recognize Indian Rupees, 
US Dollars, Euros

Find Mode: Locate 
specific objects with 
direction/distance

Image Mode: Describe 
and ask questions about 
images (Gemini powered)
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Strengths and Weaknesses

Meta 
Ray-
Ban 
Smart 
Glas
ses 
(Gen 
2)

Envis
ion 
Glas
ses 
(Powe
red by 
Goo
gle 
Glass 
Enterp
rise 
Edition 
2)

OrCa
m 
MyEye 
Pro

Solos 
AirGo 
Vision 
Smart 
Glas
ses

NuE
yes 
Pro 4 
LV 
(Low 
Vision 
Glass
es)

SHG 
Smart 
Vision 
Glas
ses 
(Made 
in 
India)

Free Smartphone Apps (Be 
My Eyes, Seeing AI, Google 
Lookout)Stylish 

Desi
gn: 
Looks 
like 
regular 
Ray-
Ban 
glass
es, not 
overtly 
"tech"

Brand 
Recog
nition: 
Combi
nation 
of 
Ray-
Ban 
and 
Meta 
credibi
lity

Mainst
ream 
Appe
al: 
Desig
ned for 
gene
ral 
consu
mers, 
access
ible for 
visua
lly 
impair
ed

Social 
Integra
tion: 
Seaml
ess 
shar
ing to 
social 
media 
platfor
ms

AI 
Capabi
lities: 
Advan
ced 
Meta 
AI for 
real-
time 
inform
ation

Batt
ery 
Life: 
Impro
ved 
signific
antly 
in Gen 
2

Comp
etitive 
Prici
ng: 
More 
afford
able 
than 
special
ized 
assist
ive 
device
s

Wide 
Availab
ility: 
Multi
ple 
retail 
chann
els in 
India

Hindi 
Suppo
rt: 
Import
ant for 
Indian 
market 
penetr
ation

Regu
lar 
Updat
es: 
Contin
uous 
softw
are 
improv
eme
nts

Purpos
e-Built 
for 
Blind 
Users: 
Desig
ned 
specifi
cally 
for 
visual 
impair
ment

Compr
ehens
ive 
Feat
ure 
Set: 
Most 
compl
ete 
assist
ive 
techno
logy 
solutio
n

Excell
ent 
Text 
Recog
nition: 
Industr
y-
lead
ing 
OCR in 
60+ 
langua
ges

Hands
-Free 
Desi
gn: 
True 
weara
ble 
solut
ion for 
all-day 
use

AI-
Powe
red 
Assist
ance: 
Advan
ced 
GPT-5 
integra
tion for 
docum
ent 
analysi
s

Video 
Calling 
Suppo
rt: 
Profes
sional 
and 
perso
nal 
assista
nce 
option
s

Regu
lar 
Updat
es: 
Contin
uous 
softw
are 
improv
eme
nts 
and 
new 
feature
s

Profes
sional 
Traini
ng: 
Compr
ehens
ive 
setup 
and 
train
ing 
suppor
t

Durab
le: 
Built 
for 
daily 
use 
with 
rugged
ization

Multi
ple 
Editio
ns: 
Scala
ble 
opti
ons 
based 
on 
needs 
and 
budget

Establi
shed 
Reputa
tion: 
Trus
ted in 
blind/
low-
vision 
comm
unity

Discr
ete 
Desi
gn: 
Small, 
lightw
eight 
clip-on 
does
n't 
require 
dedica
ted 
glasse
s

Works 
Offli
ne: No 
inter
net 
requi
red for 
core 
functio
ns

Excell
ent 
Text 
Recog
nition: 
Industr
y-
lead
ing 
OCR 
capabi
lity

Versat
ile 
Attach
ment: 
Works 
with 
any 
eyegla
sses, 
includ
ing 
prescri
ption

Proven 
Techn
ology: 
Establi
shed 
prod
uct 
with 
strong 
track 
record

Intuit
ive 
Operat
ion: 
Easy 
to 
learn 
and 
use

Portab
le: 
Small 
eno
ugh to 
carry 
as 
backu
p

Blueto
oth 
Conne
ctivity: 
Works 
with 
hear
ing 
aids

No 
Subscr
iption: 
One-
time 
purcha
se, no 
recurr
ing 
fees

Extens
ive 
Langu
age 
Suppo
rt: 20+ 
langua
ges

Award
-
Winni
ng: 
Multi
ple 
access
ibility 
award
s

Profes
sional 
Suppo
rt: 
Train
ing 
and 
tech 
supp
ort 
inclu
ded

Highly 
Afford
able: 
Low
est 
price 
among 
camer
a-
equip
ped 
smart 
glasse
s

Privac
y-
Focu
sed 
Desi
gn: 
Option 
for 
camer
a-free 
frames

Multi-
AI 
Suppo
rt: Will 
supp
ort 
multi
ple AI 
platfo
rms 
(GPT, 
Gemi
ni, 
Claude
)

Mod
ern 
Styli
ng: 
Conte
mpor
ary 
design 
in 
multi
ple 
colors

Good 
Batt
ery 
Life: 10 
hours 
for 
audio 
use

Weat
her 
Resist
ant: 
IP54 
rating 
for 
durabil
ity

Transl
ation 
Featu
re: 
Useful 
for 
multilin
gual 
India

Modu
lar 
Syst
em: 
Swap 
compo
nents 
based 
on 
needs

Direct 
India 
Availab
ility: 
Ships 
to 
India 
with 
local 
pricing

Prescri
ption 
Compa
tible: 
Can 
add 
vision 
correct
ion

Regu
lar 
Updat
es: 
Contin
uous 
softw
are 
improv
eme
nts 
promi
sed

Purpos
e-Built 
for 
Low 
Vision: 
Specifi
cally 
desig
ned for 
magnif
ication 
needs

Excell
ent 
Magnif
icati
on: Up 
to 12x 
zoom 
with 
high 
quality

Medic
al-
Grade 
Devi
ce: 
Appro
ved 
assist
ive 
techno
logy

Insura
nce 
Covera
ge: 
Often 
cove
red by 
US 
health 
insura
nce

Compr
ehens
ive 
Featur
es: 
Wide 
range 
of 
vision 
enhan
cem
ent 
tools

Hands
-Free: 
Weara
ble 
design 
allows 
mobilit
y

Custo
mizab
le: 
Extens
ive 
adjust
ment 
opti
ons for 
individ
ual 
needs

Full 
Andr
oid 
Functi
onali
ty: 
Acc
ess to 
apps 
and 
web 
browsi
ng

Train
ing 
Suppo
rt: 
Profes
sional 
setup 
and 
train
ing 
availab
le

Multi
ple 
Contr
ast 
Mod
es: 
Vari
ous 
visual 
enhan
cemen
ts

Wirel
ess 
Operat
ion: 
True 
mobil
ity 
with
out 
cables

Made 
in 
India: 
Local 
manuf
actur
ing 
and 
suppor
t

Afford
able: 
Much 
lower 
cost 
than 
interna
tional 
alterna
tives

NGO 
Distrib
ution: 
Free or 
subsidi
zed for 
eligible 
users

Local 
Suppo
rt: 
Serv
ice 
and 
train
ing 
availa
ble in 
India

Cultu
ral 
Adapt
ation: 
Desig
ned for 
Indian 
enviro
nment

Compr
ehens
ive 
Featur
es: 
Good 
range 
of 
assist
ive 
functio
ns

Proven 
Impa
ct: 
800+ 
users 
succes
sfully 
using 
device

Partne
rship 
Model: 
Strong 
collab
oration 
with 
eye 
hospit
als

Acces
sibility 
Focus: 
Purpos
e-built 
for 
blind 
users

Grow
ing 
Ecosys
tem: 
Expan
ding 
distrib
ution 
netw
ork

Z ero Cost: Completely free, no 
subscription

High Accessibility: Anyone with 
smartphone can access

Regular Updates: Continuous 
improvements and new features

No Special Hardware: Uses existing 
smartphone camera

Proven Technology: Millions of active 
users

Multiple Options: Different apps for 
different needs

Community Support: Large volunteer 
networks (Be My Eyes)

AI Integration: Latest GPT-4, Gemini 
technology

Offline Capability: Some features work 
without internet (Lookout)

Inclusive Design: Built with blind 
community input

Indian Currency Support: Google 
Lookout recognizes INR

Local Language Support: Multiple 
Indian languages (varies by app)

No Learning Curve: Easy to use with 
screen readers 41
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Strengths and Weaknesses

Meta 
Ray-
Ban 
Smart 
Glas
ses 
(Gen 
2)

Envis
ion 
Glas
ses 
(Powe
red by 
Goo
gle 
Glass 
Enterp
rise 
Edition 
2)

OrCa
m 
MyEye 
Pro

Solos 
AirGo 
Vision 
Smart 
Glas
ses

NuE
yes 
Pro 4 
LV 
(Low 
Vision 
Glass
es)

SHG 
Smart 
Vision 
Glas
ses 
(Made 
in 
India)

Free Smartphone Apps (Be 
My Eyes, Seeing AI, Google 
Lookout)Offici

al: 
https:/
/
www.
meta.c
om/in/
ai-
glasse
s/

Ray-
Ban 
India: 
https:/
/
india.r
ay-
ban.co
m/ray-
ban-
meta-
glasse
s

Retail: 
Availa
ble at 
R. 
Kumar, 
Turak
hia 
Eyewe
ar, and 
major 
optical 
stores

Offici
al: 
https:/
/
www.l
etsenv
ision.c
om/

Purch
ase: 
https:/
/
shop.l
etsenv
ision.c
om/

Offici
al: 
https:/
/
www.o
rcam.c
om

India 
Purch
ase: 
Availa
ble via 
Amazo
n.in, 
IndiaM
ART, 
specia
lized 
vend
ors

Offici
al: 
https:/
/
solosg
lasses.
com/

Offici
al: 
https:/
/
www.n
ueyes.
com/

Vision
-Aid 
partne
rship: 
https:/
/
vision
aid.org
/
about-
smart-
vision-
glass
es/

Be My Eyes: https://
www.bemyeyes.com/

Seeing AI: https://
www.seeingai.com/

Google Lookout: Google 
Play Store
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2.5 5 W’s 1H

1. WHAT — What is the project?
Sanket Eye is a smart, modular assistive 
wearable that clips onto everyday accessories 
(such as glasses or pendants) to provide real-
time navigation, environmental awareness, 
safety alerts, and cognitive support for visually 
impaired, aging, and cognitively challenged 
individuals. 
It blends assistive intelligence into daily life 
without stigma or complexity.

2. WHO — Who is it for?
Primary Users:


Blind individuals

Low-vision users

Elderly adults experiencing declining 
senses

People with mild cognitive impairments or 
memory issues


Secondary Users:

Caregivers

Students, professionals, or travelers 
needing everyday assistance

Anyone seeking safer, more efficient 
mobility and awareness

3. WHY — Why does this 
project exist?
Individuals with visual or cognitive challenges 
face:


Unsafe and inaccessible environments

Lack of real-time environmental awareness

Expensive, stigmatizing assistive devices

Social isolation, stress, and dependence on 
others

Poor public infrastructure and inconsistent 
accessibility


We need an affordable, discreet wearable that 
enhances independence and well-being.

4. WHERE — Where will it be 
used?

Indoors: homes, workplaces, malls, 
hospitals, schools, government buildings

Outdoors: roads, crossings, transit systems, 
markets

Semi-structured environments: campuses, 
parking areas, public spaces


Sanket Eye is designed for everyday 
environments where accessibility is unreliable.

5. WHEN — When is it needed?
During navigation (walking, commuting, 
unfamiliar places)

During daily tasks requiring awareness 
(finding doors, avoiding obstacles)

When infrastructure fails (lack of ramps, 
signage, tactile pathways)

When cognitive load or memory fatigue 
occurs

As people age and experience declining 
sensory abilities

Anytime a user wants hands-free guidance 
and safety

6. HOW — How does it work?
Sanket Eye works through:


Clip-on wearable hardware with sensors 
and/or camera

AI-based interpretation of surroundings

Real-time haptic, audio, or visual feedback

Smartphone integration for configuration 
and extended processing

Modular ecosystem design, allowing other 
devices (ring, clip, etc.) to connect


The system enhances awareness, supports 
navigation, and provides preventive 
assistance.
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2.6 Storyboarding

Arnav’s Day

Aarav, a 26-year-old visually impaired individual, begins his day 
attempting to leave his apartment, already struggling with dim corridors 
and unexpected obstacles. As he navigates familiar spaces, he faces 
broken tactile paths and cluttered walkways that force him to move 
cautiously.

When he reaches a government building, the absence of ramps, poor 
signage, and dense crowds make him hesitant and disoriented. Inside, he 
must rely on hurried strangers for directions, leading to embarrassment 
and loss of independence. A near accident with a misplaced object 
further heightens his anxiety, and by the time he exits the building, he 
feels exhausted, stressed, and defeated.

This journey illustrates how inaccessible infrastructure, missing cues, and 
lack of real-time guidance create daily barriers for visually impaired 
users—barriers that Sanket Eye is designed to solve. By providing 
continuous environmental awareness, navigation support, safety alerts, 
and independence through a discreet wearable ecosystem, Sanket Eye 
addresses these exact moments of confusion, danger, and emotional 
strain, empowering users like Aarav to move confidently through their 
world.
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3. Define and Validate

3.1 Problem statement
1. Critical Affordability Gap in Assistive Technology
Reality: 99.98% of India's visually impaired population cannot afford 
existing smart assistive devices.

Market Gap: No comprehensive assistive wearable exists in the ₹6,000-
₹20,000 range that addresses the specific needs of visually impaired 
individuals with cognitive impairment.

2. Inadequate Solutions for Dual Diagnosis (Vision Loss + Dementia/
Alzheimer's)
Mobility & Safety:


Cannot see obstacles + forget routes = high fall risk (elderly falls cause 
6.8M injuries/year in India)

Wandering behavior + inability to navigate = safety emergencies

Disorientation in familiar spaces = complete dependence on 
caregivers


Communication & Independence:

Cannot read labels/signs + forget verbal instructions = medication 
errors

Cannot recognize faces visually + forget who people are = social 
isolation

Cannot use traditional aids (white cane) effectively + forget how to 
use complex devices = loss of autonomy


Cognitive Overload:

Navigation requires intense mental effort when blind

Dementia reduces cognitive capacity

Combined effect: Current solutions demand cognitive resources that 
dual-diagnosis users don't have

3. Fragmented Assistive Technology Ecosystem
Users must carry and manage multiple devices:


White cane for ground-level obstacles

GPS tracker for wandering prevention

Medication reminder system

Emergency alert button

Smartphone with multiple apps for different tasks

Separate devices for text reading, object identification, navigation


Problems with fragmentation:

Cognitive burden: Remembering which device does what

Physical burden: Carrying/wearing multiple devices

Cost accumulation: Each device costs separately (total: ₹50,000-
₹1,50,000+)

Inconsistent interfaces: Different interaction methods for each device

No integration: Devices don't communicate or work together

Battery management: Multiple devices to charge daily

4. Poor Infrastructure Compounds Technology Need
India's accessibility infrastructure gaps:


70% of cities lack continuous, accessible sidewalks

Minimal tactile paving for blind navigation

Few audio crossing signals at traffic lights

Open manholes and unmarked construction sites

Unpredictable obstacles: Street vendors, parked vehicles, flooding
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Problem Statement
Individuals with combined visual impairment and dementia/Alzheimer's disease in India 
face a critical gap in accessible assistive technology. Existing solutions are either 
prohibitively expensive (₹1.3-5 lakhs), designed for single conditions only, stigmatizing in 
appearance, fragmented across multiple devices, or require cognitive abilities that dual-
diagnosis users lack. With 99.98% of India's 62 million visually impaired unable to afford 
smart assistive devices, and a growing elderly population experiencing both vision loss 
and cognitive decline, there is an urgent need for an affordable (₹20,000-₹60,000), 
comprehensive, aesthetically acceptable, easy-to-use wearable ecosystem that provides 
proactive safety assistance, reduces caregiver burden, and respects user dignity while 
accounting for the unique sensory processing differences in blind individuals.
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3.2 User Interviews and Persona Mapping

My son has autism, and my friend's son has Down 
syndrome. This device would be incredibly useful 
for them as a personal assistant. Additionally, it 
would be fantastic if the device could provide 
location hints or track their whereabouts.

The device must be budget-friendly, ideally priced 
under 10,000 rs, making it accessible for 
individuals from low-income backgrounds and 
those with permanent disabilities. Let's 
concentrate on the essential features for now.

The device must be budget-friendly, ideally priced 
under 10,000 rs, making it accessible for 
individuals from low-income backgrounds and 
those with permanent disabilities. Let's 
concentrate on the essential features for now.

She struggles to grasp concepts unless they are 
audio-enabled, and she finds it challenging to 
navigate open spaces without help from others.

I struggle with recognizing people and engaging 
in conversations. Moving around can be 
challenging for me. While I use smart glasses and 
various disability-related apps that help simplify 
my tasks, I still require physical support.

Designing for accessibility requires a focus on 
user needs rather than unfounded assumptions 
that could hinder usability. Users will actively seek 
solutions to navigate challenges.
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3.3 Stake Holder Mapping
ADDITIONAL KEY STAKEHOLDERS

FINANCIAL SUPPORT
CSR Partners (High Power, Medium Interest)


Who: TCS, Infosys, Apollo, Lenskart, insurance companies

Power: ₹25K+ crore annual CSR spend in India (2% profit mandate)

Need: Measurable impact, brand association

Strategy: Co-branded programs, subsidized distribution, impact reporting


Grant Organizations (Medium Power, Medium Interest)

Gates Foundation, USAID, Atal Innovation Mission, NIDHI Prayas

Strategy: Apply for non-dilutive funding (₹50L-₹2 crore)

DISTRIBUTION CHANNELS
Senior Living Facilities (Medium Power, Medium Interest)


Primus, Antara, Columbia Pacific

Opportunity: B2B bulk sales, 10+ residents per facility

Strategy: Facility-wide pilots, institutional pricing


Rehabilitation Centers (Medium Power, High Interest)

NIVH, state institutes

Opportunity: Training adoption, user skill-building

Strategy: Educational pricing, training tool integration


E-commerce & Retail (Medium Power, Low Interest)

Amazon.in, Flipkart, optical stores

Strategy: Multi-channel distribution, sales training

VALIDATORS
Academic Institutions (Low Power, Medium Interest)


IITs, IISc, Stanford

Value: Research validation, credibility

Strategy: Collaborative studies, publications, conference presentations


Dementia Care Organizations (Medium Power, High Interest)

ARDSI, Dementia India Alliance

Value: Community reach, dual-diagnosis expertise

Strategy: Co-develop dementia-specific features, advocacy partnership

HIGH POWER, HIGH INTEREST



Family Caregivers

Primary Users - Visually 
Impaired + Dementia Patients

Government - DEPwD (Disability 
Dept)

Major NGOs

Ophthalmologists & Eye 
Hospitals

Investors & VCs

HIGH POWER, LOW INTEREST



Regulatory Bodies

Component Suppliers

Contract Manufacturers

LOW POWER, LOW INTEREST



General Public

Indirect Competitors

LOW POWER, HIGH INTEREST



Disability Rights Advocates

Professional Caregivers

Occupational Therapists

Media & Tech Reviewers

P
ow

er

Interest
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3.4 Impact vs. Effort Mapping

Effort

Im
pa

ct

AR

GPS

Scene Descriptions

OCR

People Identification

Magnification

Recording

Directional help

Color identify 

NLP

AI assistant

Device Control

Object detection

Voice Isolation

Gesture controls
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3.5 Mind Mapping

Sanket Eye Mind map USER NEEDS ANALYSIS

4. General Users (Preventive Safety)

3. Elderly Users (General Safety)

PRIMARY USER GROUPS 1. Visually Impaired (Blind/Low Vision)

Core Needs:

Orientation and location awareness

Face recognition (family members)

Routine and medication reminders

Wandering prevention and safety

Reduced cognitive load (simple interface)


Pain Points:

Forget how to use complex devices

Get confused in familiar places

Difficulty recognizing loved ones

Need caregiver monitoring

Require proactive assistance

Core Needs:

Independent mobility and navigation

Text reading (signs, documents, labels)

Object and obstacle identification

Social interaction support (face recognition)

Currency and product identification


Pain Points:

Existing solutions too expensive (₹3-5L)

Need hands-free operation

Require offline functionality (not always 
have internet)

Need reliability for safety

2. Dementia & Alzheimer's Patients

Core Needs:

Fall prevention and detection

Emergency assistance

Navigation in unfamiliar places

Reading assistance (small text)

Independence at home


Pain Points:

Fear of falling (limits activity)

Family worries about safety

Difficulty with technology

Pride/stigma about "disability devices"

Core Needs:

Enhanced situational awareness

Hands-free information access

Navigation assistance

Safety in urban environments


Pain Points:

Distraction from smartphones

Want discrete assistance

Don't want "medical looking" device
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Sanket Eye Mind map

Cloud backup of settings

Software updates

Real-time translation

Product barcode lookup

Scene description (AI-powered)

Advanced text reading (60+ languages)

Requires Internet (Cloud Features)

Object identification (common objects)

Face recognition (stored faces)

Voice commands (basic)

Emergency SOS (to pre-configured contacts)

 Fall detection

Basic text reading (English, Hindi)

Obstacle detection

Works Offline (Critical for India)

FEATURE DEPENDENCY MAP

Option 1: Smartphone app shows magnified view

Option 2: Small built-in display (increases cost)

High contrast modes

Large, clear icons

Visual Interface (Low Vision Users)

Directional vibration for navigation

Obstacle proximity feedback

Emergency alerts

Haptic Interface (via Sanket Ring - Optional Accessory)

Clear, natural voice (male and female options)

Adjustable speech rate

Spatial audio for directional cues

Audio volume auto-adjusts based on ambient noise

Audio Interface (Primary)

USER INTERFACE DESIGN

Processing Power: Limited by size and battery

Camera: 8-13MP realistic for form factor

Connectivity: Bluetooth 5.2, WiFi (battery efficient)

Sensors: Camera + IMU (accelerometer/gyroscope)

Storage: Minimal on-device (mostly cloud)

Technical Constraints

Size: Must be clip-on to glasses (compact)

Weight: <30 grams (comfortable all day)

Battery: 8-10 hours minimum (full day use)

Durability: IP54 rating (dust and water resistant)

Cost Target: Hardware <₹8,000 to sell at ₹20-25K

Physical Limitations

HARDWARE CONSTRAINTS
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Sanket Eye Mind map

FEATURE PRIORITIZATION FRAMEWORK
TIER 1: CRITICAL - Must Have for Launch

Without these features, device has no value

Technical Specs:

Detection range: 0.5m - 10m

Update rate: 10 fps minimum

Accuracy target: 95%+ in good lighting, 85%+ 
in low light

Latency: <200ms from detection to alert

Implementation:

Real-time object detection (YOLO algorithm)

Distance measurement (up to 10 meters)

Audio alerts: "Obstacle 2 meters ahead, center"

Adjustable sensitivity based on walking speed

Works on-device (edge AI processing)

Why Critical:

Primary safety feature for blind users

Prevents injuries and accidents

Core value proposition

Must work offline (no internet dependency)

OBSTACLE DETECTION & 
COLLISION AVOIDANCE

Technical Specs:

Text detection: <1 second

Languages: 6+ Indian languages + English (offline), 60+ 
(online)

Accuracy: 95%+ for printed text, 80%+ handwritten

Implementation:

Instant Text: Automatic detection and reading

Scan Text: Full document reading

Smart Reading: Extract specific info ("find price", "find 
date")

Offline basic text (English, Hindi)

Cloud-enhanced for complex text and 60+ languages

Why Critical:

Essential for independence (read signs, labels, 
documents)

High user demand (most requested feature)

Competitive necessity (all competitors have this)

TEXT-TO-SPEECH (OCR)

Technical Specs:

GPS accuracy: 3-5 meters

Offline maps: Major cities pre-downloaded

Voice guidance in 6+ languages

Implementation:

GPS-based turn-by-turn directions

Audio guidance: "Turn left in 50 meters"

Indoor navigation (with optional beacons)

Landmark identification

"Where am I?" location announcement

Why Critical:

Enables independent movement

Differentiates from smartphone apps (hands-free)

Essential for dementia patients (orientation)

BASIC NAVIGATION ASSISTANCE

Common Commands:

"What's in front of me?"

"Read this"

"Where am I?"

"Find [object]"

"Call [contact]"

"Emergency"

Implementation:

"Hey Sanket" wake word

Natural language commands (not 
rigid phrases)

Multi-language support (English, 
Hindi, Tamil, Telugu, Bengali, Marathi, 
Gujarati)

Offline command recognition for 
basic functions

Cloud-enhanced for complex queries

Why Critical:

Hands-free operation (blind users can't 
use touch screen)

Essential for elderly/dementia (simple 
interaction)

Reduces cognitive load

VOICE COMMANDS & CONTROL

Technical Specs:

Fall detection accuracy: 90%
+ (minimize false positives)

Emergency response time: 
<5 seconds

Works offline (pre-
configured contacts)

Implementation:

Fall Detection: IMU sensors 
detect sudden fall

Emergency Activation: 
Voice command 
"Emergency" or manual 
trigger

Auto-Response: Sends 
location + alert to 
emergency contacts

Photo Capture: Takes 
photo of surroundings on 
fall/emergency

Auto-Call: Initiates call to 
primary emergency 
contact

Why Critical:

Life-saving feature

Family peace of 
mind (increases 
adoption)

Differentiator vs. 
competitors

EMERGENCY SOS & FALL DETECTION
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Sanket Eye Mind map

FEATURE PRIORITIZATION FRAMEWORK
Considerations:


Privacy concerns: Clear opt-in, local processing

Accuracy needed: 95%+ (false positives cause 
confusion)

Implementation:

User trains device with photos of family/friends

Device announces: "Your daughter Sarah is 
approaching"

Stores up to 100 faces locally

Privacy controls: Off by default, explicit consent 
required

Why Important:

Critical for dementia patients (recognize family)

Social confidence for blind users

Emotional connection (seeing loved ones)

FACE 
RECOGNITION

TIER 2: IMPORTANT - High Value, Include if Possible

Significantly enhance product; strong user demand

Usage:

On-demand: "Describe what's around me"

Proactive: Announces significant changes

Context-aware: Adjusts detail level

Implementation:

AI describes surroundings on request

"You're in a kitchen. There's a refrigerator on your 
left, a stove ahead, and a dining table to your 
right."

Multi-AI support (GPT-4, Gemini, Claude)

Cloud-based (requires internet)

Why Important:

Provides environmental awareness

Competitor feature (Envision, Meta Ray-Ban have 
this)

Enables independence in new places

SCENE DESCRIPTION (AI-
POWERED)

Technical Approach:

Object detection: On-device (common objects)

Barcode: Cloud API (product database)

Currency: On-device + cloud verification

Implementation:

General Objects: "This is a cup", "This is a phone"

Barcode Scanning: Identifies packaged products

Color Detection: "This shirt is blue"

Currency Recognition: Indian rupees (notes and coins)


Bonus: Authenticity check (fake note detection)

Why Important:

Daily living independence

Shopping assistance

Medication identification (safety)

OBJECT & PRODUCT IDENTIFICATION

MAGNIFICATION MODE (Low Vision)

Why Important:

62M visually impaired in India 
(not all blind)

Low vision users are large 
market segment

Competitor feature (NuEyes 
specializes in this)

Implementation:

Digital zoom: 2x, 4x, 6x, 8x

High contrast modes: Black/white, 
inverted, color filters

Mode switching: "Reading mode" 
(magnify) vs. "Walking mode" (navigate)

Picture-in-picture: Magnified text with 
obstacle alerts

Consideration:

Requires display OR sends to 
smartphone app

If clip-on device → App 
shows magnified view

Trade-off: Battery usage

LIGHT & HAZARD DETECTION

Why Important:

Safety for blind users

Elderly fall prevention

Simple to implement

Implementation:

Light level detection: "Room 
is dark, consider turning on 
light"

Specific hazards:


Water on floor (slip 
hazard)

Staircase detection (up/
down)

Open doors/windows

Hot surfaces (stove, 
heater)

Technical Approach:

Camera-based 
detection

Thermal sensor 
(optional, for heat 
detection)
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3.6 SWOT Analysis

1. Universal & Inclusive 
Design Philosophy

Competitive Advantage: 
Unlike OrCam MyEye Pro 
(₹3.1-3.5L) and Envision 
Glasses (₹1.3-2.7L) which 
look like obvious medical 
devices, Sanket Eye's 
design philosophy 
emphasizes normalcy and 
mainstream appeal.

Stigma Elimination: Works 
for disabled AND non-
disabled users, similar to 
Meta Ray-Ban's approach 
but with assistive features

Mainstream Aesthetics: 
Avoids the "medical 
device" look that 
characterizes NuEyes Pro 
4 LV and Envision

Social Acceptance: Users 
can wear device in 
professional and social 
settings without drawing 
attention

2. Modular Ecosystem 
Architecture

Competitive 
Differentiation: No current 
competitor offers a truly 
modular, multi-device 
ecosystem for assistive 
technology. This is Sanket 
Eye's most distinctive 
advantage.

Ecosystem Components:

Sanket Eye: Primary 
wearable clip-on for 
glasses

Sanket Ring: Haptic 
feedback and gesture 
control

Sanket App: Central 
hub for customization 
and settings

Market Positioning: This 
positions Sanket Eye 
between Meta Ray-Ban 
(fashion-first, ₹30-40K) 
and purpose-built 
assistive devices 
(functionality-first, 
₹1.3-5L), creating a unique 
"assistive technology that 
doesn't look assistive" 
niche.

Strategic Benefits:

Scalable Revenue: Multiple products under one 
brand (vs. single-product competitors)

User Customization: Users buy only what they 
need (unlike all-in-one expensive devices)

Upgrade Path: Users can start with basic 
module and add features over time

Market Segmentation: Different modules 
appeal to different user segments

Ecosystem Lock-in: Multiple products create 
stronger brand loyalty

Comparison to 
Competitors:


OrCam MyEye: Single 
device, one purchase, 
₹3.1L+ upfront

Envision: Three 
editions but no mix-
and-match modularity

Meta Ray-Ban: Single 
product, limited 
customization

Sanket Eye: Build your 
own assistive 
ecosystem based on 
needs and budget

Core Capabilities:

Real-time Environmental Awareness: 
Continuous monitoring vs. on-demand 
(OrCam, smartphone apps)

Obstacle Detection: Critical for mobility, 
missing from Meta Ray-Ban

Navigation Assistance: Built-in vs. requiring 
separate app

Hazard Alerts: Proactive warnings (stairs, 
vehicles, obstacles)

Fall Detection: Preventive health feature 
missing from competitors

Emergency Response: Direct SOS capability

Market Opportunity:

8 million blind people in 
India

62 million with visual 
impairment

Only estimated 
1,000-2,000 using 
premium devices 
(OrCam, Envision)

Massive untapped 
market due to 
affordability gap

Median household 
income in India: 
₹31,000/month

Accessibility Beyond Disability:

Elderly Population: 104 million people aged 
60+ in India (2022), projected 319 million by 
2050

Safety-Conscious Urban Professionals: Target 
market of 50M+ in metro cities

Parents of Young Children: 26 million births/
year in India

Industrial Workers: Safety in manufacturing, 
construction sectors

Sanket Eye Clip-On:

Attaches to existing 
prescription glasses 
(60% of Indians need 
vision correction)

No need to buy special 
frames

Works with sunglasses, 
safety glasses, sports 
glasses

Removable and 
transferable between 
eyewear

Similar to OrCam's 
approach but more 
affordable

Sanket Ring:

Discrete haptic 
feedback

No visible device at all

Works independently 
or with Sanket Eye

Gesture control for 
navigation and 
commands

Mental Health Benefits:

Reduced Anxiety: Constant environmental 
awareness reduces stress for visually impaired 
users

Increased Confidence: Safe navigation builds 
independence

Social Inclusion: Mainstream design 
encourages social participation

Reduced Cognitive Load: Device handles 
spatial awareness, freeing mental resources

Physical Health Benefits:

Fall Prevention: Critical for elderly (6.8 million 
fall-related injuries in India annually)

Mobility Maintenance: Encourages 
independent walking and exercise

Injury Prevention: Obstacle detection prevents 
collisions and accidents

Faster Emergency Response: SOS features 
reduce response time

Aging Population Focus:

India's 65+ population: 91 million (2021) → 230 
million (2050)

Age-related vision impairment affects 76% of 
people 80+

Falls are leading cause of injury-related death 
in elderly

Sanket Eye positions as "aging independence 
technology" not just "disability device"

STRENGHTS
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WEAKNESS

Battery Life Challenges:

Wearable Size Constraint:


Small form factor = limited battery capacity

Competitor Comparison:


Meta Ray-Ban Gen 2: 8 hours continuous 
use, 48 hours with charging case

OrCam MyEye Pro: ~4-8 hours depending 
on usage

Envision: ~6 hours (Google Glass limitation)

Solos AirGo: 10 hours audio / 7 hours calls

NuEyes: ~4-6 hours (display-heavy)

Sanket Eye Challenge:

Clip-on design limits 
battery size vs. full 
glasses frame

Always-on monitoring 
consumes more power 
than on-demand 
systems

Multiple sensors 
(camera, IMU, 
microphone) drain 
battery faster

Target: Minimum 8-10 
hours for full-day use

Processing Power 
Limitations:

Edge Computing 
Constraints:


Limited CPU/GPU in 
small form factor

Complex AI models 
require cloud 
processing

Latency issues in real-
time obstacle 
detection

Heat dissipation 
challenges in wearable 
design

Camera & Sensor 
Challenges:

Low Light Performance:


Small wearable = 
smaller camera sensor

Reduced performance 
in evening, indoor, 
shadowy environments

Critical limitation for 
safety device

Crowded Environment 
Detection:


Complex scenes 
difficult to process in 
real-time

Distinguishing between 
relevant and irrelevant 
obstacles

People detection and 
tracking in markets, 
malls, public transport

Weather Resistance:

Rain, fog, dust affect 
camera clarity

Must be IP54 minimum 
(like Solos AirGo) for 
India

Monsoon season 
creates 4-month 
challenging 
environment

Field of View:

Limited camera FOV vs. 
human peripheral 
vision

May miss obstacles at 
edges

Requires head-
mounted position vs. 
chest/bag mount

Hardware Development Expenses:

Prototyping Costs:


Industrial Design: ₹10-20 lakhs for multiple 
iterations

Electronics Design: ₹15-30 lakhs (PCB, 
sensors, integration)

Camera Module: ₹5-10 lakhs (custom lens, 
housing)

Battery System: ₹5-10 lakhs (custom battery, 
charging)

Mechanical Engineering: ₹10-15 lakhs (clip 
mechanism, durability testing)

Total Hardware R&D: ₹45-85 lakhs

AI & Software Development:

Core Technology Stack:


Computer Vision Models: ₹20-40 lakhs 
(training, optimization)

Object Detection: ₹15-25 lakhs (custom 
dataset, India-specific objects)

Navigation Algorithms: ₹10-20 lakhs (path 
planning, spatial mapping)

Voice Interface: ₹10-15 lakhs (multi-language 
NLP)

Mobile App Development: ₹15-25 lakhs (iOS + 
Android)

Cloud Infrastructure: ₹5-10 lakhs/year 
(servers, AI APIs)

Total Software R&D: ₹75-135 lakhs

User Testing & Validation:

Clinical & Field Testing:


Blind/Low Vision Testing: ₹10-20 lakhs 
(recruiting, compensation, analysis)

Safety Validation: ₹15-25 lakhs (must prove 
device doesn't cause accidents)

Elderly User Testing: ₹5-10 lakhs

General Public Testing: ₹5-10 lakhs

Iteration Based on Feedback: ₹10-20 lakhs

Total Testing: ₹45-85 lakhsRegulatory & Compliance:


Medical Device 
Certification: ₹10-20 
lakhs (if classified as 
assistive medical 
device)

BIS Certification: ₹2-5 
lakhs (mandatory for 
electronics in India)

CE/FCC (for export): 
₹10-15 lakhs

Privacy/Security 
Audits: ₹5-10 lakhs

Total Compliance: 
₹27-50 lakhs

Bluetooth & App Requirements:

Functionality Split:

Device-Only (No Phone):


Basic obstacle detection

Haptic/audio alerts

Simple navigation cues

Emergency detection (falls, hazards)


Requires Smartphone:

Advanced AI processing (scene description, 
complex text reading)

Navigation with maps

Social sharing and contacts

Software updates

Detailed customization

Cloud-based features

Emergency calling (unless device has eSIM)

Market Limitation:

Smartphone Penetration in India: 54% (2024) = 
46% of population lacks smartphone

Target Users Without Smartphones:


Elderly (lowest smartphone adoption): 
30-40% in 60+ age group

Rural population: Lower penetration in 
villages

Low-income blind individuals: May not 
afford ₹15K phone + ₹20K Sanket Eye

Learning Required:

Understanding voice commands and their 
variations

Interpreting audio/haptic feedback correctly

Calibrating expectations (what device can/
cannot do)

Trusting device for safety-critical decisions

Troubleshooting common issues

Optimal wearing position and maintenance

Multiple SKUs:

Sanket Eye: Different 
colors, attachment 
types

Sanket Ring: Multiple 
sizes, materials

Supply Chain Complexity:

Multiple component 
suppliers

Quality control across 
different products

Assembly and testing 
procedures for each

Packaging and 
distribution logistics

Software Compatibility:

Firmware updates 
across all devices 
simultaneously

Testing inter-device 
communication

Backward compatibility 
as new modules launch

Bug fixes that span 
multiple devicesCustomer Support 

Complexity:

Troubleshooting issues 
across multiple 
connected devices

Identifying which 
module is causing 
problem

Managing returns and 
warranties for 
ecosystem

Updating user 
knowledge as they add 
modules

Public Perception Issues:

Recording Anxiety: 
People uncomfortable 
being recorded without 
consent

Similar to initial Google 
Glass backlash 
(2013-2014)

"Glasshole" 
phenomenon - social 
stigma

Restaurants, theaters, 
gyms may ban camera 
glasses

False Sense of Security:

Device limitations may 
not be fully understood 
by users

Over-confidence could 
lead to dangerous 
situations

Device failure in critical 
moment could cause 
accidents

Cultural Sensitivity:

Western-designed AI 
may not understand 
Indian contexts

Object recognition 
trained on Western 
datasets

Navigation 
assumptions based on 
developed world 
infrastructure

Privacy Regulations:

DPDP Act (India): Digital Personal Data 
Protection Act 2023

GDPR (Europe): If considering export

Consent Requirements: Recording others in 
public spaces

Data Storage: Where is video/photo data 
stored, for how long?

Third-Party Access: Who can access recorded 
data?
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OPPORTUNITIES

Market Size & Growth:

2024 Market Size: $4.2 - $6.34 billion 
(assistive tech for visually impaired)

2030 Projection: $10.68 - $11.20 billion

2035 Projection: $13.2 - $16.3 billion

CAGR: 10.2% - 16.3% depending on segment

Smart Glasses Segment: Growing fastest 
within market (AI-driven)

Asia-Pacific Leadership:

Fastest Growing Region: 17.67% CAGR

India Contribution: Largest visually impaired 
population globally

Digital Adoption: 900M+ internet users, 54% 
smartphone penetration growing rapidly

Middle Class Growth: 400M+ middle class by 
2030, increasing purchasing power

Demographic Drivers:

Visual Impairment Statistics:


Global: 2.2 billion people with vision 
impairment

India:


8 million blind individuals

62 million visually impaired

78% of visual impairment preventable or 
treatable (but often not treated)


Aging Population Impact:

Global 65+ Population: 771M (2022) → 1.6B 
(2050)

India 60+ Population: 104M (2022) → 319M 
(2050) - tripling in 30 years

Age-Related Vision Loss: 76% of people 80+ 
have vision impairment

Correlation: 80% of visual impairment occurs in 
people 50+Ultra-Premium (₹3L+):


Products: OrCam 
MyEye Pro (₹3.1-3.5L), 
Envision Professional 
(₹2.7L), NuEyes 
(₹4.1-5L)

Market Size: 
1,000-2,000 users in 
India (0.002% 
penetration)

Limitation: Completely 
inaccessible to 99.9% 
of target users

Premium (₹1.3L-₹3L):

Products: Envision 
Home/Read Edition

Market Size: Additional 
1,000-3,000 potential 
users

Limitation: Still beyond 
reach of middle-class 
India

Mid-Range (₹30-40K):

Products: Meta Ray-
Ban (₹30-40K), Solos 
AirGo (₹26K)

Limitation: Not 
purpose-built for 
blindness, limited 
assistive features

Opportunity: Price 
point accessible but 
functionality gap

Free:

Products: Be My Eyes, 
Seeing AI, Google 
Lookout

Strength: High 
adoption (millions of 
users)

Limitation: Requires 
holding phone, not 
hands-free, limited 
functionality

Massive Market Opportunity:

Only 1,000-2,000 Indians using premium 
assistive devices (OrCam, Envision)

99.98% of visually impaired Indians lack 
access to smart assistive tech

If 1% of India's 62M visually impaired adopt → 
620,000 users

At ₹30,000 average → ₹1,860 crore market 
opportunity

Adding elderly safety market → 10M potential 
users → ₹30,000 crore opportunity

Inaccessible Built Environment:

Sidewalks: 70% of Indian cities lack 
continuous, accessible sidewalks

Tactile Paving: Minimal tactile paving for blind 
navigation in public spaces

Audio Signals: Few traffic lights have audio 
crossing signals

Public Transport: Limited accessibility features 
in metros, buses

Building Access: Inconsistent ramps, elevators, 
and signage

The Affordability Gap 
Analysis:

Willingness vs. Ability to 
Pay:


Indian Middle Class 
Income: ₹25,000 - 
₹75,000/month

Affordable Technology 
Spend: 1-2 months 
salary for important 
device

Sweet Spot Price: 
₹25,000 - ₹50,000

Premium Devices: 
Require 10-16 months 
salary (unaffordable)

Market Capture Potential:

If 5% of India's visually 
impaired adopt at ₹35K 
average → 3.1M users 
→ ₹10,850 crore 
market

Expanding to elderly 
safety → 10M users → 
₹35,000 crore market

Currently served 
market: <₹500 crore

Addressable market 
with right pricing: 
₹35,000+ crore

Hazardous Conditions:

Open Manholes: 
Frequent hazard, 
causing injuries and 
deaths

Construction Sites: 
Often poorly marked or 
barricaded

Street Vendors: 
Unpredictable 
obstacles on sidewalks

Parked Vehicles: 
Blocking pedestrian 
pathways

Monsoon Flooding: 
Obscures ground-level 
hazards

Navigation Complexity:

Unstructured Roads: Many areas lack clear 
pedestrian pathways

Mixed Traffic: Pedestrians, bikes, vehicles 
sharing space

Inconsistent Signage: Poor or missing 
directional signage

Rapidly Changing Environment: Construction, 
pop-up vendors, parked vehicles

Compensating for Infrastructure Gaps: 
Technology can provide assistance that physical 
infrastructure lacks:


Real-time Obstacle Detection: Identifies 
hazards infrastructure doesn't mark

Dynamic Hazard Alerts: Warns about 
temporary obstacles (vehicles, construction)

Navigation Assistance: Provides guidance 
where signage and tactile paving absent

Elevation Detection: Identifies steps, curbs, 
holes where markings missing

Comparative Market Context:

Developed Countries: Better infrastructure 
reduces need for constant assistance tech

Developing Countries: Poor infrastructure 
makes assistive tech MORE valuable

India Advantage for Sanket Eye: Higher value 
proposition due to infrastructure gaps

Government Infrastructure 
Investment:


Accessible India 
Campaign (Sugamya 
Bharat Abhiyan) 
progress is slow

Full infrastructure 
accessibility decades 
away

Technology fills gap 
immediately while 
infrastructure develops

Public-private 
partnership 
opportunities

Affordable (₹15-25K):

Products: SHG Smart 
Vision (NGO-
subsidized only)

Gap: No commercially 
available 
comprehensive 
solution in this range

SANKET EYE 
OPPORTUNITY: Fill this 
massive gap

ADIP (Assistance to Disabled Persons):

Scheme: Provides subsidies for assistive 
devices

Budget: ₹500+ crores annually across India

Subsidy: Up to 50% cost coverage for BPL, up 
to ₹20,000 for others

Opportunity: Sanket Eye could be approved 
device, government subsidizes purchase

Impact: Could reduce user cost to 
₹15,000-25,000 with subsidy

Accessible India Campaign:

Government Initiative: Making India accessible 
by 2024 (now 2025)

Budget: ₹100 crores+ annual allocation

Partnership Opportunity: Pilot programs with 
government institutions

Credibility: Government endorsement aids 
market acceptance

DEPwD (Department of Empowerment of Persons 
with Disabilities):


Research Grants: Funding for assistive 
technology development

Opportunity: ₹50 lakh - ₹2 crore grants for R&D

STRIDE Scheme: Science and Technology 
Research Initiative

NEAT Initiative: National Educational Alliance 
for Technology
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THREATS

1. Intense Competition 
from Established Brands

Big Tech Entry Risk:

Google Glass Lessons:

2013 Google Glass Backlash:


"Glasshole" Phenomenon: Social stigma 
against Glass wearers

Privacy Outrage: Recording concerns in 
restaurants, theaters, bathrooms

Business Bans: Many establishments banned 
Google Glass

Consumer Rejection: Product failed in 
consumer market

Cost: Google pivoted to enterprise only, 
eventually discontinued


Why Google Glass Failed (Relevance to Sanket 
Eye):


No Visual Indicator: People didn't know when 
being recorded

Always-On Perception: Assumed camera 
always active

Lack of Social Norms: No established etiquette 
for camera glasses

Privacy Regulations: No clear legal framework

Security Concerns: Hacking, unauthorized 
recording

Sanket Eye Risk:

Similar Concerns:


Small camera on 
glasses recording 
public spaces

People uncomfortable 
being filmed without 
consent

Security risks (hackers 
accessing camera 
feed)

Data storage and 
usage concerns

Lack of trust in startup 
vs. established brand

Regulatory Threats:

Digital Personal Data 
Protection Act 2023 
(India):


Consent Requirements: 
Must obtain consent 
before collecting 
personal data

Data Localization: Must 
store data in India

Right to Erasure: Users 
can demand data 
deletion

Penalties: Up to ₹250 
crores for violations

Potential Regulations:

Mandatory Visual 
Indicators: LED must 
be clearly visible when 
camera active

No-Camera Zones: 
Banned in certain 
locations (changing 
rooms, bathrooms)

Age Restrictions: 
Cannot record minors 
without guardian 
consent

Data Retention Limits: 
Maximum time data 
can be stored

Fast-Paced AI 
Development:


GPT-3 to GPT-4: 18 
months, 10x 
improvement

GPT-4 to GPT-5: 
Expected 2025, 
another leap forward

Multimodal AI: Vision + 
language models 
improving rapidly

Edge AI: On-device AI 
chips becoming more 
powerful

Sanket Eye Challenge:

Hardware Lifespan: 3-5 
years typical

AI Advancement: Every 
18-24 months

Risk: Device AI 
becomes outdated 
before hardware EOL

Competitor Advantage: 
Software-only 
solutions (apps) 
update easily

Computer Vision 
Improvements:


Object Detection: 
YOLO v5 → v8 in 2 
years, significant 
accuracy gains

Scene Understanding: 
AI better at complex 
environment 
interpretation

Low-Light 
Performance: 
Computational 
photography 
advancing rapidly

Real-Time Processing: 
Faster models on 
cheaper hardware

Hardware Obsolescence:

Camera Technology:


Sensor Improvements: Higher resolution, 
better low-light every year

Computational Photography: Software 
compensating for hardware limits

Risk: Sanket Eye camera outdated within 2 
years


Processor Advancement:

Mobile SoCs: Qualcomm, MediaTek releasing 
faster chips annually

AI Accelerators: Dedicated neural processing 
units improving

Power Efficiency: Better performance per watt 
each generation

Risk: Competitors with newer chips have 
advantage


Battery Technology:

Solid-State Batteries: Promising 2-3x capacity 
in next 5 years

Fast Charging: 80% charge in 15 minutes 
becoming standard

Risk: Sanket Eye battery capacity becomes 
limitation


Connectivity Evolution:

5G Adoption: Faster, lower latency 
connectivity

WiFi 7: 2-4x faster than WiFi 6

Bluetooth LE Audio: Better audio quality, lower 
power

Risk: Device connectivity becomes bottleneck

5. Market Education & 
Awareness Challenge

Low Product Awareness:

Assistive Technology 
Knowledge Gap:


Most visually impaired 
Indians unaware smart 
glasses exist

Reliance on traditional 
aids (white cane, guide 
dogs)

Skepticism about new 
technology 
effectiveness

Lack of exposure to 
advanced assistive 
devices

Statistics:

Only 20-30% of blind 
Indians use white 
canes

<5% aware of OrCam, 
Envision, or similar 
devices

80% rely on human 
assistance for 
navigation

Low digital literacy in 
blind community 
(especially elderly)

Marketing Challenge:

Reaching Target Users:


Limited Digital Presence: Many blind users not 
active on social media

Traditional Media: Radio, word-of-mouth more 
effective than ads

Community-Based: Trust community 
recommendations over advertising

Demonstration Needed: Must try device to 
believe effectiveness


Education Required:

What is it?: Concept of "smart glasses" needs 
explanation

How does it work?: AI and computer vision are 
abstract concepts

Why is it better?: Advantages over current 
solutions unclear

Is it safe?: Overcoming fear and skepticism


Competitor Advantages:

Meta Ray-Ban: Massive marketing budget, 
mainstream awareness

Be My Eyes: Viral growth through community, 
no marketing needed

OrCam: 10+ years of awareness building, 
established reputation

Critical Safety Device: Unlike entertainment 
devices, Sanket Eye is trusted for safety:


Obstacle Missed: User walks into pole, vehicle, 
or hazard

False Positive: Incorrect warning causes user 
to stumble or panic

Navigation Error: Directs user into dangerous 
situation

Device Failure: Battery dies or system crashes 
mid-navigation

Consequences: Physical injury, loss of trust, 
legal liability

False Confidence:

Scenario: User trusts device completely, stops 
using cane

Risk: Device has limitations (low light, crowded 
spaces, battery)

Injury: User injured in situation device can't 
handle

Blame: Device created false sense of security

Software Bug:

Scenario: Firmware update introduces bug 
causing system freezes

Impact: Thousands of users lose device 
functionality simultaneously

Consequences: Users stranded without 
assistance, injuries occur

Reputation: Trust in brand destroyed

Legal Liability:

Product Liability Law:


Duty of Care: Must ensure device is reasonably 
safe

Defect Types:


Manufacturing Defect: Individual unit 
malfunction

Design Defect: Fundamental design flaw


Failure to Warn: Inadequate instructions or 
warnings


Strict Liability: Liable for injuries even without 
negligence


Class Action Risk:

Scenario: Multiple users injured due to same 
defect

Lawsuit: Consolidated class action for ₹100s of 
crores

Impact: Bankruptcy risk for startup


Insurance: Product liability insurance essential 
but expensive


Regulatory Penalties:

Medical Device Violations: ₹10 lakhs - ₹5 
crores per violation

Consumer Protection Act: Compensation for 
defective products

Criminal Liability: Potential jail time for gross 
negligence
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4. Ideation and Design

4.1 Basic Idea Overview

What is Sanket Eye
It is just a part of the Ecosystem of assistive devices i aim to build

Camera fitted device that views from the 

persons POV

This device identifies objects

Lets you add image of a person name it. 

the device then identifies the person

Lets you add a event to the schedule 

and then it notifies you before the event

Clicks a last seen image before turning 

off so that the whereabouts of the 

person are known

Lets users click images and record 

videos
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Sanket Eye

Area of placement of the 

device

Area the device 

covers 

What will be Sanket Eye

Sanket Eye will be a Wearable clip-on device + a mobile app

Users will have their individual login ID’s

The device Should perceive Visual Information and convey in an 
effective manner to reach to the User

What will be My goals

Create a straightforward product that effectively communicates my 
concept to the audience. 

Study the basics of electronics and how they work. 

Grasp the principles of product design and ergonomics. 

Aim for cost-effective production to meet budget goals.
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4. Ideation and Design

4.2 SCAMPER METHOD
Substitute

1. Replace Paid Subscription Models with One-
Time Purchase


Current: Envision requires ongoing 
subscriptions for some features

Substitute: Lifetime access to core features 
with one-time purchase

Benefit: More affordable for Indian market, no 
recurring costs

Implementation: Core AI features included; 
optional premium cloud services

2. Replace Complex Touch Controls with Simple 
Voice + Haptic


Current: Solos AirGo uses complex touch 
gestures; OrCam uses pointing gestures

Substitute: Primary voice commands + haptic 
feedback (via Sanket Ring)

Benefit: Easier for elderly and dementia 
patients; no learning curve

Implementation: "Hey Sanket" activation + 
simple vibration patterns

3. Replace Cloud-Only Processing with Hybrid 
Edge-Cloud


Current: Meta Ray-Ban and Solos heavily 
cloud-dependent

Substitute: Critical safety functions on-device; 
complex AI on cloud when available

Benefit: Works in low connectivity; faster 
response for safety alerts

Implementation:


On-Device: Obstacle detection, fall 
detection, basic navigation

Cloud: Advanced scene description, 
complex text reading, real-time translation

4. Replace Single-Language AI with Multilingual 
Support


Current: Most devices English-focused; limited 
Indian language support

Substitute: Hindi, Tamil, Telugu, Bengali, 
Marathi, Gujarati support from launch

Benefit: Accessible to 80%+ of Indian users

Implementation: Pre-trained models in 6+ 
Indian languages + English

5. Replace Separate Devices with Modular 
Ecosystem


Current: Users must buy complete new device 
for different features

Substitute: Modular components (Eye, Ring, 
Clip) that work independently or together

Benefit: Users pay only for what they need; 
upgrade incrementally

Implementation: Bluetooth mesh network 
connecting all Sanket devices

Combine

1. Combine Meta Ray-Ban's Mainstream Design + 
Envision's Assistive Features


From Meta Ray-Ban: Stylish, socially 
acceptable design; voice AI integration

From Envision: Comprehensive assistive 
features (text reading, scene description, face 
recognition)

Sanket Eye: Fashion-forward wearable with 
purpose-built assistive technology

Implementation: Clip-on design works with any 
glasses; discrete form factor

2. Combine OrCam's Offline Capability + Cloud AI 
Power


From OrCam: Works without internet; instant 
text-to-speech

From Envision/Meta: Advanced GPT-powered 
scene understanding

Sanket Eye: Basic features offline; enhanced 
features online

Implementation:


Offline: Text reading, obstacle detection, 
stored face recognition

Online: Ask questions, complex scene 
description, real-time translation

3. Combine Be My Eyes' Human Assistance + AI 
Automation


From Be My Eyes: Live video call with human 
volunteers

From Seeing AI/Lookout: Automated AI 
descriptions

Sanket Eye: AI handles routine tasks; human 
assistance for complex situations

Implementation:


Built-in "Call Assistant" feature (video call 
to caregiver/volunteer)

AI attempts first; escalates to human if 
uncertain

Integration with Be My Eyes network as 
backup

4. Combine NuEyes' Magnification + 
Environmental Awareness


From NuEyes: 12x digital magnification for low 
vision users

From Envision: Real-time object and scene 
detection

Sanket Eye: Magnification mode for reading + 
navigation mode for walking

Implementation:


Switch modes via voice: "Reading mode" 
(magnify text), "Walking mode" (detect 
obstacles)

Picture-in-picture: Magnified view with 
obstacle alerts overlay

5. Combine Multiple AI Models (GPT-4, Gemini, 
Claude)


From Solos: Multi-AI platform support

From Envision: GPT-5 integration

Sanket Eye: Best-in-class AI for each task type

Implementation:


GPT-4o: General questions, scene 
description

Gemini: Visual search, product 
identification

Claude: Document analysis, long-form 
reading

User selects preferred AI or app auto-
selects based on task

6. Combine Wearable + Smartphone + Home 
Beacons


From Various: Standalone devices OR phone-
dependent

Sanket Eye Ecosystem:


Sanket Eye: Primary wearable (glasses clip-
on)

Sanket Ring: Haptic feedback, gesture 
control, emergency SOS

Sanket App: Customization, settings, 
history, contacts

Sanket Home Beacons: Indoor navigation 
aids


Benefit: Comprehensive assistance across all 
environments

Implementation: All devices sync via Bluetooth; 
app as central hub
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Adapt

1. Adapt Automotive Collision Detection for 
Pedestrian Safety


From: Car collision warning systems (radar, 
lidar, cameras)

Adapt To: Pedestrian obstacle detection and 
collision avoidance

Sanket Eye Feature:


Real-time obstacle detection with distance 
measurement

Audio alerts: "Object 2 meters ahead, left 
side"

Haptic alerts: Vibration intensity increases 
as object gets closer

Visual alerts (for low vision): Red warning 
on display

2. Adapt Gaming Controllers' Haptic Feedback

From: PlayStation DualSense adaptive triggers 
and haptic patterns

Adapt To: Navigation and environmental 
awareness through touch

Sanket Ring Feature:


Different vibration patterns for different 
alerts:


Obstacle ahead: Pulsing vibration

Turn left/right: Directional vibration (left/
right side of ring)

Stairs up/down: Ascending/descending 
vibration pattern

Emergency: Strong, continuous vibration


Replaces audio when discretion needed or 
hearing impaired users

3. Adapt Smart Home's Room-by-Room 
Automation


From: Google Home, Alexa room-specific 
automation

Adapt To: Context-aware feature activation 
based on location

Sanket Eye Feature:


Kitchen: Automatically activate stove/
appliance detection, timer alerts

Bathroom: Activate water/heat detection, 
slip hazard warnings

Bedroom: Sleep mode (reduced alerts, fall 
detection only)

Outdoors: Full navigation mode, traffic 
awareness

Public transport: Transit mode 
(announcement reading, stop alerts)

4. Adapt Fitness Trackers' Activity Recognition

From: Apple Watch, Fitbit automatic workout 
detection

Adapt To: Automatic context detection and 
feature adjustment

Sanket Eye Feature:


Detects: Walking, sitting, lying down, 
climbing stairs, in vehicle

Adjusts:


Walking: Obstacle detection active

Sitting: Reading mode suggested

Vehicle: Motion reduced, audio 
enhanced

Lying down: Fall detection sensitivity 
adjusted

5. Adapt Video Games' Mini-Map Navigation

From: Radar/mini-map in games showing 
relative positions

Adapt To: Spatial audio map of surroundings

Sanket Eye Feature:


3D audio representation of environment

Objects "placed" in 3D space via spatial 
audio

Example: "Chair to your left, table ahead, 
door on your right"

Audio "pings" from direction of objects 
(using stereo/spatial audio)

6. Adapt Airline Pilot Checklists for Daily Routines

From: Aviation pre-flight checklists

Adapt To: Daily routine assistance for 
dementia patients

Sanket Eye Feature:


Morning routine checklist: "Have you taken 
your medication? Eaten breakfast? Brushed 
teeth?"

Reminder prompts with voice confirmation

Caregiver notification if steps missed

Visual recognition: Detects if user holding 
medicine bottle, toothbrush

Modify

1. Modify OrCam's "Point and Read" to "Look and 
Hear"


Original: OrCam requires deliberate pointing 
gesture at text

Modified: Sanket Eye automatically detects 
text in field of view

Benefit: More natural for users; better for 
dementia patients who may forget gestures

Implementation:


Always-scanning mode: Announces text 
when detected

User can say "Read this" to read detected 
text

Or: "Find price", "Find expiration date" for 
specific info extraction

4. Modify Meta Ray-Ban's Social Sharing to Safety 
Sharing


Original: Meta Ray-Ban shares photos/videos 
to Instagram, Facebook

Modified: Shares location and safety status 
with caregivers

Benefit: Family peace of mind; quick 
emergency response

Sanket App Feature:


Real-time location sharing with selected 
contacts

"Safe arrival" notifications when reaching 
destination

Emergency photo/video: If user says "Help" 
or falls, captures and sends to emergency 
contacts

Geofencing: Alerts if dementia patient 
leaves safe zone

5. Modify Seeing AI's Scene Description to 
Predictive Warnings


Original: Seeing AI describes scene upon 
request

Modified: Proactively warns about upcoming 
hazards

Benefit: Preventive vs. reactive; avoids 
accidents

Sanket Eye Feature:


Continuously analyzes environment

Warns BEFORE user reaches hazard: "Steps 
ahead in 3 meters"

Predictive path analysis: "Sidewalk narrows 
ahead, obstacle at 10 o'clock"

Speed-adaptive: Faster walking = earlier 
warnings

3. Modify Google Lookout's Currency Detection 
for Indian Context


Original: Lookout recognizes US Dollars, Euros, 
INR


Modified: Recognize INR notes AND verify 
authenticity

Benefit: Protect blind users from counterfeit 
currency

Sanket Eye Feature:


Identifies denomination: "500 rupees"

Verifies security features: "Genuine note" or 
"Possible fake - check with another person"

Also recognizes: Coins, transit cards, 
coupons

2. Modify Envision's Face Recognition for Emotion 
Detection


Original: Envision recognizes and names 
familiar faces

Modified: Also detects and reports emotional 
expressions

Benefit: Critical for dementia patients who 
struggle reading social cues

Sanket Eye Feature:


"Your daughter Sarah is smiling at you"

"The person speaking seems upset"

Helps users respond appropriately in social 
situations

Privacy controls: User must explicitly 
enable emotion detection

6. Modify NuEyes' TV Viewing Mode to Shared 
Activity Mode


Original: NuEyes magnifies TV for individual 
viewing

Modified: Enhances shared activities with 
family/friends

Sanket Eye Feature:


TV Mode: Audio description of on-screen 
action, character identification

Dining Mode: Identifies dishes on table, 
describes food arrangement

Game Mode: Describes board game state, 
reads cards

Photo Mode: Describes photos in album, 
identifies people and locations

Enables participation in family activities
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Put to other uses

1. Repurpose for Industrial Safety

Original Use: Assistive device for blind users

New Use: Safety device for factory/
construction workers

Sanket Eye Industrial Edition:


Hard-hat mounted version

Detects: Overhead hazards, moving 
vehicles, unsafe zones

Compliance tracking: Ensures workers 
wearing PPE (detected via computer vision)

Hands-free communication with team

Market: 500M+ industrial workers globally

2. Repurpose for Elderly Fall Prevention

Original Use: Navigation for blind

New Use: Fall prevention for elderly at home

Sanket Eye Home Safety:


Detects: Loose rugs, spills, uneven 
surfaces, poor lighting

Gait analysis: Warns if walking pattern 
indicates fall risk

Instant fall detection: Alerts emergency 
contacts immediately

Night mode: Enhanced detection during 
bathroom trips (highest fall risk time)

Market: 104M elderly in India, 319M by 
2050

4. Repurpose for Drivers and Cyclists

Original Use: Pedestrian navigation

New Use: Enhanced awareness while driving/
cycling

Sanket Eye Transit Edition:


Blind spot detection

Collision warnings

Traffic sign reading

Fatigue detection (alerts if drowsy)

Navigation without looking at screen

Market: 300M+ drivers and cyclists in India

3. Repurpose for Parents with Young Children

Original Use: Assist visually impaired adults

New Use: Enhanced situational awareness for 
busy parents

Sanket Eye Parenting Mode:


Detects child wandering out of sight

Identifies hazards in environment (sharp 
objects, choking hazards, water hazards)

Hands-free photo/video capture of child's 
activities

Reminder system: "Time for Rohan's 
medicine"

Market: 26M births/year in India

5. Repurpose for Tourists and Travelers

Original Use: Daily navigation for locals

New Use: Travel assistance in unfamiliar 
places

Sanket Eye Travel Mode:


Real-time translation of signs and menus 
(60+ languages)

Currency identification and conversion

Landmark identification and historical info

Navigation in foreign countries

Emergency assistance in local language

Market: Global travel market (1.5B 
international tourists/year)

6. Repurpose for Students with Learning 
Disabilities


Original Use: Assist blind students

New Use: Learning support for dyslexia, ADHD, 
processing disorders

Sanket Eye Learning Mode:


Text-to-speech for reading difficulties

Organize and structure information visually

Note-taking assistance (voice recording + 
transcription)

Focus mode: Blocks distractions, highlights 
important text

Market: 10-15% of students have learning 
disabilities

Eliminate

1. Eliminate Meta Ray-Ban's Social Media 
Integration


Remove: Direct Instagram/Facebook Live 
streaming

Reason: Privacy concerns; not relevant for 
assistive use; adds complexity

Keep Instead: Share to family/caregivers only 
(closed group)

Benefit: Simpler interface; better privacy; lower 
data usage

2. Eliminate Envision's Multiple Editions

Remove: Read, Home, Professional tiers 
requiring separate purchases

Reason: Confusing for users; locks features 
behind high prices

Replace With: Single device with software-
unlocked features

Benefit: Simpler product line; users upgrade 
via app purchases not hardware

3. Eliminate Complex Multi-Gesture Controls

Remove: Solos' complicated touch patterns; 
OrCam's precise pointing

Reason: Difficult for elderly, dementia patients, 
and first-time users

Replace With: Voice-first interface + simple 
one-button operation

Benefit: Faster learning; better accessibility; 
lower cognitive load

4. Eliminate Video Recording and Storage

Remove: Ability to record and save video 
(unlike Meta Ray-Ban)

Reason: Privacy concerns; storage 
requirements; legal liability

Keep Instead: Real-time analysis only; no 
recording unless emergency

Benefit: Addresses privacy backlash; reduces 
data/storage costs; social acceptance

5. Eliminate Dependency on Specific Eyeglass 
Frames


Remove: Integrated glasses design (like Meta 
Ray-Ban, NuEyes)

Reason: Users already have prescription 
glasses; added cost

Keep Instead: Universal clip-on design (like 
OrCam but affordable)

Benefit: Works with any eyewear; lower cost; 
users keep existing glasses

6. Eliminate Always-On Camera LED (Optional)

Remove: Constant LED indicator when device 
powered on

Reason: Draws attention; stigmatizing; battery 
drain

Keep Instead: LED only when camera actively 
analyzing (not just powered on)

Benefit: Discrete; less social stigma; better 
battery life

Note: User-configurable for transparency vs. 
discretion preference

7. Eliminate Separate Accounts for Family 
Members


Remove: One device = one account (OrCam, 
Envision model)

Reason: Families may share device; caregivers 
need access

Replace With: Multi-user profiles with family 
sharing

Benefit: Affordable for families; caregivers can 
monitor and assist remotely

64



4. Ideation and Design | 4.2 SCAMPER METHOD
Rearrange/ Reverse

1. Reverse: Instead of User Asking Device, Device 
Offers Help


Traditional: User must request information 
("What's in front of me?")

Reversed: Device proactively offers assistance 
based on context

Sanket Eye Proactive Mode:


Detects user stopped in front of sign → 
Automatically reads it

Detects user at crosswalk → "Light is red, 
15 seconds remaining"

Detects person approaching → "Someone 
approaching from your right"

Detects confusion behavior → "Would you 
like navigation assistance?"


Benefit: Reduces cognitive load; critical for 
dementia patients who forget to ask

2. Rearrange: Start with Audio, Escalate to Visual, 
Then Human


Traditional: All information via same channel 
(audio OR visual)

Rearranged: Multi-modal progression based on 
urgency and complexity

Sanket Eye Escalation:


Audio Alert: Simple spoken warning 
(obstacle ahead)

Haptic Alert: Vibration if audio missed or 
hearing impaired

Visual Alert (low vision users): Screen flash 
or visual indicator

Human Assistance: If situation complex, 
connect to caregiver/volunteer


Benefit: Redundancy for safety; 
accommodates different disabilities

3. Reverse: Instead of Device on User, Beacons in 
Environment


Traditional: Camera on user's glasses 
observing environment

Reversed: Environmental beacons 
communicating with user's device

Sanket Home Beacon System:


Small Bluetooth beacons placed in home

Transmit information to Sanket Eye/Ring

Kitchen beacon: "You're in the kitchen. 
Stove is on the left."

Bathroom beacon: "Toilet is ahead. Shower 
on your right."

Doorway beacons: "Entering bedroom" 
(orientation for dementia patients)


Benefit: Works without camera; indoor 
navigation; privacy-friendly; aids dementia 
orientation

4. Rearrange: Family App as Primary Interface, 
Device as Sensor


Traditional: User interacts with device; family 
gets notifications

Rearranged: Family uses app to configure and 
monitor; device runs automatically

Sanket Family Dashboard:


Caregivers customize settings remotely

Receive real-time updates on user's 
activities

Proactive alerts: "Mom hasn't left bedroom 
in 3 hours" (potential issue)

Two-way video call initiation

Medication reminders sent from family app


Benefit: Empowers caregivers; critical for 
dementia care; reduces user complexity

5. Reverse: Instead of Describing Scene, Describe 
Changes


Traditional: Full scene description on request

Reversed: Announce only what changed since 
last scan

Sanket Eye Change Detection:


"New person entered room"

"Door opened behind you"

"Object moved into your path"

"Light level decreased" (potential hazard)


Benefit: Reduces information overload; 
focuses attention on relevant updates; critical 
for dementia patients

6. Rearrange: Community Data Before Individual 
AI


Traditional: Each device independently 
analyzes environment

Rearranged: Device first checks if other users 
reported this location

Sanket Crowd-Sourced Intelligence:


User A encounters obstacle → Marks on 
map

User B approaching same spot → Proactive 
warning before camera even sees it

Community reports: "Open manhole 
reported at this location"

Real-time hazard database updated by user 
community


Benefit: Anticipatory warnings; community 
safety; faster than AI processing

7. Reverse: Free Hardware, Paid Software (Printer 
Model)


Traditional: Expensive hardware (₹1-5 lakhs), 
free software

Reversed: Affordable/subsidized hardware, 
optional paid features

Sanket Eye Pricing Model:


Hardware: ₹15,000 - ₹25,000 (near cost; 
low margin)

Software: Free basic features; ₹299/month 
premium OR pay-per-use

Goal: Maximize hardware adoption; revenue 
from software/services


Benefit: Lower entry barrier; recurring revenue 
stream; affordable for more users
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4.3 App structure and Low fidelity
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4. Ideation and Design

4.4 UI Design System
4.1.1 Logo

Considering Sanket as a brand and the centerpoint of the entire 
ecosystem, the logo must express not only the diversity of products and 
users we serve, but also the core idea of translation and connection that 
defines our technology. The visual identity should be inclusive—using 
colors and forms that remain clear and distinguishable for users with low 
vision, blurry vision, or colorblindness. Additionally, the logo should be 
flexible and scalable, able to represent every new product added to the 
Sanket ecosystem while maintaining a cohesive and recognizable brand 
presence.

1. Overview

The Sanket Eye logo represents the core philosophy of the project: 
translating the world into accessible information, empowering users 
with clarity, independence, and safety. 
 It reflects Sanket as the center of an assistive ecosystem, seamlessly 
blending technology, inclusivity, and human-centered design.

Sanket
2. Logo Concept

The visual symbol is composed of two circular forms, symbolizing:

2.1 The Larger Circle


Represents the primary lens of vision and perception.

Symbolizes support, guidance, and widening awareness for visually 
impaired and aging users.

The distributed concentric rings echo focus, clarity, and signal 
detection.


2.2 The Smaller Circle

Represents the wearable module—smart, compact, and adaptive.

Positioned beside the larger circle to indicate the connection 
between user and technology.

The internal layered arcs depict translation, signal processing, and 
assistive cues.


2.3 Combined Meaning

The merging of circles signifies:


Ecosystem connectivity

Assistive augmentation

Human + technology partnership

Seamless integration into everyday life


The icon is balanced, minimal, and inclusive, ensuring recognizability 
even for users with blurry or low vision.

70



4. Ideation and Design | 4.4 UI Design System
3. Typography

Primary Font: Poppins

The logotype “Sanket Eye” uses clean, geometric, rounded typography to 
reflect:


Approachability

Clarity

Modernity

Universality


Rounded letterforms are intentionally selected to maintain friendliness 
and accessibility, avoiding sharp edges that may strain visibility or 
readability.

4. Color Psychology & Accessibility

Primary Color: Yellow (#FFC800-Range)

Yellow is chosen intentionally because:


It is one of the most visible and high-contrast colors for users with low 
vision.

It is distinguishable for most forms of colorblindness (including 
Deuteranopia and Protanopia).

Symbolically, yellow communicates guidance, illumination, optimism, 
and clarity—all core values of Sanket Eye.


The bold yellow ensures:

Strong visibility at small sizes

Excellent contrast against dark backgrounds

Universality across diverse viewing conditions

Sanket
Original Logo

Sanket
Normal vision

Sanket
Greyscale (1 in 30 000 have achromatopsia)

Sanket
Green weak (1 in 20 men, 1 in 1000 women have deuteranomaly

Sanket
Red/green (1 in 100 men, 1 in 300 women have deuteranopia)

Sanket
Red/green (1 in 100 men have protanopia)

Sanket
Red/green (1 in 100 men have protanomaly)

Sanket
Blue/yellow (1 in 1000 have tritanopia)

Sanket
Blue/yellow (1 in 1000 have tritanomaly)
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5. Accessibility Design Principles

The logo adheres to these accessibility standards:

5.1 High Contrast

The golden yellow on dark background maintains a contrast ratio 
suitable for visually impaired users.

5.2 Strong Silhouette

Even when blurred or reduced to a basic outline, the icon remains 
identifiable.

5.3 Minimal Structure

Avoids complex details that may disappear in small sizes or for low-
vision users.

5.4 Colorblind Safety

No elements rely solely on hue; shape communicates identity.

6. Symbolism Summary

Element Meaning

Large circle Vision, awareness, guidance

Small circle Assistive module, intelligence

Arcs inside small circle Translation, processing, communication

Color yellow Visibility, safety, clarity

Two circles together User + technology partnership

Overall form Assistive ecosystem & inclusivity

It perfectly embodies the mission to “empower 
every sense through intelligent, inclusive design.”
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4.1.2 Font and Typeface

Poppins
Modern, clean, friendly

ABCDEFGHIJKLMNOPQRSTUVWXYZ

ABCDEFGHIJKLMNOPQRSTUVWXYZ

1234567890

Poppins-Light 300 The quick brown fox jumps over the lazy dog.

Poppins-LightItalic 300 Italic The quick brown fox jumps over the lazy dog.

Poppins-Regular 400 The quick brown fox jumps over the lazy dog.

Poppins-Italic 400 Italic The quick brown fox jumps over the lazy dog.

Poppins-Medium 500 The quick brown fox jumps over the lazy dog.

Poppins-MediumItalic 500 Italic The quick brown fox jumps over the lazy dog.

Poppins-SemiBold 600 The quick brown fox jumps over the lazy dog.

Poppins-SemiBoldItalic 600 Italic The quick brown fox jumps over the lazy dog.

Poppins-Bold 700 The quick brown fox jumps over the lazy dog.

Poppins-BoldItalic 700 Italic The quick brown fox jumps over the lazy dog.

Poppins-ExtraBold 800 The quick brown fox jumps over the lazy dog.

Poppins-ExtraBoldItalic 800 Italic The quick brown fox jumps over the lazy dog.

Poppins-Black 900 The quick brown fox jumps over the lazy dog.

Poppins-BlackItalic 900 Italic The quick brown fox jumps over the lazy dog.
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4.1.3 Colors used in the UI Screens

Design System

Background Tokens

Tag Code Color

$background-light #FAFAFA

$background-primary #FAFAFA

$background-primary-light #F4F6FC

$background-primary-1 #0084FF

$background-primary-1-light #FFF5C2

Design System

Layer Tokens

Tag Code Color

$layer-01 #f4f4f4

$layer-02 #ffffff

$layer-03 #f4f4f4

$layer-inverse #1E1E1E

74



4. Ideation and Design | 4.4 UI Design System
Design System

Button Tokens

Tag Code Color

$button-primary-default #1E1E1E

$button-primary-hovered #373737

$button-primary-active #1E1E1E

$button-secondary-default #FFC800

$button-secondary-hovered #FFDA53

$button-secondary-active #FFC800

$button-danger-default #DA1E28

$button-disabled #C6C6C6

Design System

Text Tokens

Tag Code Color

$text-primary #1E1E1E

$text-secondary #464646

$text-placeholder #a8a8a8

$text-on-color #ffffff

$text-helper #6f6f6f

$text-error #da1e28

$text-inverse #ffffff

$text-highlight #FCD980
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Design System

Border Tokens

Tag Code Color

$border-interactive #FFC800

$border-subtle #C6C6C6

$border-strong #1E1E1E

$border-subtle #B8B8B8

Design System

Icon Tokens

Tag Code Color

$icon-primary #1E1E1E

$icon-secondary #1E1E1E

$icon-inverse #fffff

$icon-disabled #161616
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4.1.4 Buttons

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button

Button Button
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4.1.5 Icons in the UI Screens

drop-down-arrow search-icon arrow-icon menu-icon home-icon notification-icon connected-devices-icon profile-icon chat-icon

connected-devices-icon-2 active-time create-icon star-icon-filled star-icon-outline mic-icon speaker-icon play-icon cancel-icon

edit-icon family-center-icon chat-menu-icon video-call-icon audio-call-icon calendar-icon verification-icon add-icon connections-icon
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Sanket

Select LanguageSelect language/Select by region
Select one from below

English

हि दंी
HindiमराठीMarathi

తెలుగుTelguಕನ್ನಡ
Kannada

தமிழ்
Tamilবাংলা

Bengali

മലയാളംMalayalam
Next

Select Location
We automatically detect your location

Pune

Agra

Ahemdabad
Alighar

Select by regionAll cites

Next

Enter nameThis information is needed for us to 
First name

Last name

Next
Enter Contact Details

This information is needed for us to 
Mobile number/Email address

Next

Last Updated: [Insert Date]


Welcome to the Sanket Eye mobile application (“App”). By 

downloading or using this App, you agree to the following 

demo Terms & Conditions. This version is provided for 

prototype, academic, and demonstration purposes only 

and does not represent a legally enforceable contract.


1. Purpose of the App


The Sanket Eye App is designed to support the functionality 

of the Sanket Eye wearable device. 

 It provides:
Assistive features such as navigation cues, notifications, 

and accessibility tools


Device pairing and customization


User preferences and profile settings


This is a demo version and may not reflect the final product 

behavior.
2. Non-Medical Disclaimer


Sanket Eye is not a medical device and is not intended to 

diagnose, treat, or cure any condition. 

 Users should not rely solely on the App or device for 

personal safety, navigation, or emergency situations.


3. User Responsibilities


By using the App, you agree to:


Use the App only for lawful and personal purposes


Not attempt to reverse-engineer, modify, or misuse the 

App

Understand that the App may contain errors, bugs, or 

incomplete features


4. Data & Privacy (Demo Use)


This prototype may collect limited demo data such as:


Basic device information


App usage analytics


User-provided settings


No sensitive personal data is required or stored in this 

demo.  All collected information is used only to improve prototype 

design and is not shared with third parties.


5. Limitations of Use

Because this is a prototype:


Features may not work consistently


Device responses may be delayed or inaccurate


The App may crash or fail to pair with hardware


Updates may change or remove features without notice


6. Intellectual Property


All designs, features, logos, and content within the app 

belong to the Sanket Eye project team. Users may not copy, 

sell, or distribute the App or its components.


7. Safety Notice

Users must:
Remain aware of their surroundings while using the App


Avoid relying solely on the App for mobility or hazard 

detection
Stop using the App if it causes discomfort or distraction


8. Termination of Access


The project team reserves the right to suspend or end 

access to the App at any time, especially during prototype 

testing phases.

9. Changes to Terms


These demo Terms & Conditions may be updated at any 

time as the project develops. Continued use of the App 

indicates acceptance of updated terms.

Terms and Conditions

Accept to move forward

Hello YashCheckout your dashboard
Connected Devices0

Active Time0 Connections Made0

Setup your profile
Talk to Sanket AI

AI for personalized assistance

What people have to say

Once you make connections you will get to know 

their thoughts
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Ecosystem

Profile

Hello YashCheckout your dashboard
Connected Devices1

Active Time
16 hrs Connections Made

23
Talk to Sanket AI

AI for personalized assistance

What people have to say
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minim veniam, quis nostrud exercitation ullamco laboris nisi ut 

aliquip ex ea commodo consequat. Duis aute irure dolor in 

reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla 

pariatur. Excepteur sint occaecat cupidatat non proident, sunt in 

culpa qui officia deserunt mollit anim id est laborum.

About themLorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod 

tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, 

quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo 

consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum 

dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, 

sunt in culpa qui officia deserunt mollit anim id est laborum.
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Welcome to the Sanket Eye mobile application (“App”). By 

downloading or using this App, you agree to the following 

demo Terms & Conditions. This version is provided for 
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and does not represent a legally enforceable contract.


1. Purpose of the App


The Sanket Eye App is designed to support the functionality 

of the Sanket Eye wearable device. 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Assistive features such as navigation cues, notifications, 

and accessibility tools


Device pairing and customization


User preferences and profile settings


This is a demo version and may not reflect the final product 
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Sanket Eye is not a medical device and is not intended to 
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 Users should not rely solely on the App or device for 

personal safety, navigation, or emergency situations.
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By using the App, you agree to:


Use the App only for lawful and personal purposes


Not attempt to reverse-engineer, modify, or misuse the 

App

Understand that the App may contain errors, bugs, or 

incomplete features


4. Data & Privacy (Demo Use)


This prototype may collect limited demo data such as:


Basic device information


App usage analytics


User-provided settings


No sensitive personal data is required or stored in this 

demo.  All collected information is used only to improve prototype 

design and is not shared with third parties.


5. Limitations of Use

Because this is a prototype:


Features may not work consistently


Device responses may be delayed or inaccurate


The App may crash or fail to pair with hardware


Updates may change or remove features without notice


6. Intellectual Property


All designs, features, logos, and content within the app 

belong to the Sanket Eye project team. Users may not copy, 

sell, or distribute the App or its components.


7. Safety Notice

Users must:
Remain aware of their surroundings while using the App


Avoid relying solely on the App for mobility or hazard 

detection
Stop using the App if it causes discomfort or distraction


8. Termination of Access


The project team reserves the right to suspend or end 

access to the App at any time, especially during prototype 

testing phases.

9. Changes to Terms


These demo Terms & Conditions may be updated at any 

time as the project develops. Continued use of the App 

indicates acceptance of updated terms.
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Welcome to the Sanket Eye mobile application (“App”). By 

downloading or using this App, you agree to the following 

demo Terms & Conditions. This version is provided for 

prototype, academic, and demonstration purposes only 

and does not represent a legally enforceable contract.


1. Purpose of the App


The Sanket Eye App is designed to support the functionality 

of the Sanket Eye wearable device. 

 It provides:
Assistive features such as navigation cues, notifications, 

and accessibility tools


Device pairing and customization


User preferences and profile settings


This is a demo version and may not reflect the final product 

behavior.
2. Non-Medical Disclaimer


Sanket Eye is not a medical device and is not intended to 

diagnose, treat, or cure any condition. 

 Users should not rely solely on the App or device for 

personal safety, navigation, or emergency situations.


3. User Responsibilities


By using the App, you agree to:


Use the App only for lawful and personal purposes


Not attempt to reverse-engineer, modify, or misuse the 

App

Understand that the App may contain errors, bugs, or 

incomplete features


4. Data & Privacy (Demo Use)


This prototype may collect limited demo data such as:


Basic device information


App usage analytics


User-provided settings


No sensitive personal data is required or stored in this 

demo.  All collected information is used only to improve prototype 

design and is not shared with third parties.


5. Limitations of Use

Because this is a prototype:


Features may not work consistently


Device responses may be delayed or inaccurate


The App may crash or fail to pair with hardware


Updates may change or remove features without notice


6. Intellectual Property


All designs, features, logos, and content within the app 

belong to the Sanket Eye project team. Users may not copy, 

sell, or distribute the App or its components.


7. Safety Notice

Users must:
Remain aware of their surroundings while using the App


Avoid relying solely on the App for mobility or hazard 

detection
Stop using the App if it causes discomfort or distraction


8. Termination of Access


The project team reserves the right to suspend or end 

access to the App at any time, especially during prototype 

testing phases.

9. Changes to Terms


These demo Terms & Conditions may be updated at any 

time as the project develops. Continued use of the App 

indicates acceptance of updated terms.
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Login/signup flow
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Welcome to the Sanket Eye mobile application (“App”). By 
downloading or using this App, you agree to the following 
demo Terms & Conditions. This version is provided for 
prototype, academic, and demonstration purposes only 
and does not represent a legally enforceable contract.

1. Purpose of the App

The Sanket Eye App is designed to support the functionality 
of the Sanket Eye wearable device. 
 It provides:


Assistive features such as navigation cues, notifications, 
and accessibility tools

Device pairing and customization

User preferences and profile settings


This is a demo version and may not reflect the final product 
behavior.

2. Non-Medical Disclaimer

Sanket Eye is not a medical device and is not intended to 
diagnose, treat, or cure any condition. 
 Users should not rely solely on the App or device for 
personal safety, navigation, or emergency situations.

3. User Responsibilities

By using the App, you agree to:


Use the App only for lawful and personal purposes

Not attempt to reverse-engineer, modify, or misuse the 
App

Understand that the App may contain errors, bugs, or 
incomplete features


4. Data & Privacy (Demo Use)

This prototype may collect limited demo data such as:


Basic device information

App usage analytics

User-provided settings


No sensitive personal data is required or stored in this 
demo. 
 All collected information is used only to improve prototype 
design and is not shared with third parties.

5. Limitations of Use

Because this is a prototype:


Features may not work consistently

Device responses may be delayed or inaccurate

The App may crash or fail to pair with hardware

Updates may change or remove features without notice


6. Intellectual Property

All designs, features, logos, and content within the app 
belong to the Sanket Eye project team. Users may not copy, 
sell, or distribute the App or its components.

7. Safety Notice

Users must:


Remain aware of their surroundings while using the App

Avoid relying solely on the App for mobility or hazard 
detection

Stop using the App if it causes discomfort or distraction


8. Termination of Access

The project team reserves the right to suspend or end 
access to the App at any time, especially during prototype 
testing phases.

9. Changes to Terms

These demo Terms & Conditions may be updated at any 
time as the project develops. Continued use of the App 
indicates acceptance of updated terms.
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Chat to user profile flow

Hello Yash
Checkout your dashboard

Connected Devices

1

Active Time

16 hrs

Connections Made

23

Talk to Sanket AI
AI for personalized assistance

What people have to say

Archit 

Feeling good today! Just came across an interesting 
fact

Rahul

Feeling good today! Just came across an interesting 
fact

Home Notifications Ecosystem Profile

Today

Archit 
Feeling good today! Just came across an intere

2

Archit 
Feeling good today! Just came across an intere

2

Past chats

Archit 
Feeling good today! Just came across an intere

2

Archit 
Feeling good today! Just came across an intere

2

Messages

Chats Community Requests

Search 

Send voice note

Discard

Buzzing Archit 

0:05

Hey Archit how are you? Are you coming for 
tonight's game at my place |

Archit 
Known since 1st November, 2025

Archit 

Hey Archit how are you?

Are you coming for tonight's 
game at my place

Hello

Yes yes, what time should i reach?

Audio call Video call

Type your message

Unread messages

Archit 
he/him

Followers

100
Following
100

What's on their mind

Feeling good today! Just came across an interesting fact Lorem 
ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod 
tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 
minim veniam, quis nostrud exercitation ullamco laboris nisi ut 
aliquip ex ea commodo consequat. Duis aute irure dolor in 
reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla 
pariatur. Excepteur sint occaecat cupidatat non proident, sunt in 
culpa qui officia deserunt mollit anim id est laborum.

About them
Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod 
tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, 
quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo 
consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum 
dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, 
sunt in culpa qui officia deserunt mollit anim id est laborum.
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Chat to user profile flow
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UI design as viewed by color-blind users

Normal vision Greyscale (1 in 30 000 have achromatopsia)
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Green weak (1 in 20 men, 1 in 1000 women have deuteranomaly Red/green (1 in 100 men, 1 in 300 women have deuteranopia)
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Red/green (1 in 100 men have protanopia) Red/green (1 in 100 men have protanomaly)
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Blue/yellow (1 in 1000 have tritanopia) Blue/yellow (1 in 1000 have tritanomaly)
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5. Product and Development

5.1 Technology Used
Highlights of this phase

This phase documents my journey of building a simple working prototype 
from scratch. Coming from a design background, I had to step into the 
role of a developer for the first time and translate my concept into an 
MVP with basic functional features. The process involved a steep learning 
curve—understanding microcontrollers, sensors, and coding while 
troubleshooting frequent errors. I relied on tools like ChatGPT and Cursor 
AI, and learned through YouTube tutorials and short-format content to 
understand technical requirements. Despite the challenges, this phase 
helped me validate the feasibility of my idea and lay the foundation for 
the future development of the Sanket ecosystem.
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5.1.1 Hardware Overview
5.1.1.1 ESP32-CAM Module

ESP 32 CAM Module pins

The ESP32-CAM is a small, low-power camera board widely used for IoT, 
robotics, and surveillance applications. It integrates:


ESP32-S MCU (dual-core processor running up to 240 MHz)

OV2640 camera sensor for image capture

Wi-Fi 802.11 b/g/n support

MicroSD card slot

GPIO pins for extensions

ESP 32 CAM Module

Component Specification

Processor Tensilica LX6 Dual-Core (240 MHz)

RAM ~520 KB SRAM, PSRAM supported

Storage MicroSD slot (up to 4–8 GB)

Camera OV2640 module, 2MP sensor

Wi-Fi 802.11 b/g/n

Image Resolution 160×120 → 1600×1200

Interfaces UART, SPI, I2C, PWM, ADC

Power Requirements 5V (via USB/FTDI or 5V pin)

5.1.1.2 Why ESP32-CAM is used in this research

Requirement ESP32-CAM Strength

Low cost Extremely affordable for assistive 
devices (Prototype)

Built-in camera Removes need for external imaging 
hardware

Wi-Fi capability Enables real-time image streaming 
to Flask server

Compact size Ideal for wearable assistive 
technology (Prototype)

Open-source ecosystem Large community support
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5.1.2 Backend Framework
5.1.2.1 Flask Framework

Flask is a lightweight Python web framework that handles:

Key Backend Responsibilities

Routing and API endpoints

User authentication (via Node.js API)

Video frame streaming to the frontend

Handling uploads (face images)

Triggering photo capture and video recording

Managing schedule tasks

Displaying live logs

Enabling continuous scene description voice mode

Why Flask is used

Extremely fast for prototyping

Easy integration with OpenCV and Python ML models

Simple structure for building UI + API in one application

Supports threading, essential for running detection in the background

ESP32-CAM → Flask (Detection + TTS + API) → Frontend → Node.js Auth 
Server

5.1.2.2 Real-Time Detection Loop

A dedicated background thread continuously:

Fetches frames from ESP32-CAM using urllib.request

Converts them into NumPy arrays

Passes them to:


YOLOv3 object detection

Face Recognition


Updates:

Frames used in streaming

Clean frames for recording


Triggers TTS output if continuous voice mode is enabled

Why a background thread?

Because:


Flask must remain responsive

Real-time detection cannot block UI requests

Parallel processing improves UX responsivenessESP32-CAM AI System Architecture Diagram
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5.1.3 Computer Vision Technologies Used
5.1.3.1 YOLOv3 Object Detection

Uses yolov3.cfg, yolov3.weights, coco.names

Detects 80+ classes (person, car, bottle, dog, chair, etc.)

Performs:


Bounding box prediction

Object categorization

Confidence scoring

Non-Max Suppression

Role in UX

Helps users understand objects around them

Enables verbal guidance:


“I see a person in front of you”

“Be careful, there is a chair on your right”


Improves situational awareness for visually impaired users.

YOLO object detection with OpenCV 

5.1.3.2 Face Recognition

Powered by the  library:

Encodes facial embeddings

Compares them with the stored known faces

Tells the user:


“I see Rohan”

“I see your mother”

face_recognition

Why this matters for UX

Personalized interaction

Emotional security

Knowing who is around them improves trust and usability


Users can upload faces directly through the UI.

Face Recognition System Using Python
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5.1.4 Text-to-Speech System
Using :


Provides offline speech

Announces:


Detected objects

Recognized people

Task reminders

Scene descriptions


The backend manages speech queueing to avoid overlapping voices, 
ensuring clean, understandable audio output.

pyttsx3

TTS enhances UX by:

Allowing hands-free interaction

Supporting real-time auditory feedback

Reducing cognitive load for visually impaired users

TTS application ecosystem

TTS process flow
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5.1.5 Video & Photo Management
Clean Frame vs Processed Frame


clean_frame: no bounding boxes → saved to gallery

current_frame: detection overlays → used for live stream

Features

Capture still photo

Start/stop MP4 video recording

Save to structured folders

These features allow the user to capture important moments or evidence 
during navigation.

Frontend UI (Proto)

Backend Files where the images and the videos are stored
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5.2 Frontend System (HTML + CSS + JavaScript)

Live Camera Feed
Streams real-time 

video from Flask using 
MJPEG.

Face Upload Form
Allows users to register 

known faces.

Video Control Panel
Buttons for: Capture 

photo, Start/stop 
recording, Continuous 
describe scene toggle

Notifications Panel
Shows scheduled tasks 

with time-based 
filtering.

Real-Time Logs 
Display

Shows detections in 
real time for 

transparency and 
debugging.

Schedule 
Management Modal
Add/edit tasks with: 
Date, Time, Repeat 
type, Repeat count

The frontend is designed to give users a simple, accessible, and human-friendly interface for managing the device.

App UI (Prototype early stage)

Login UI (Prototype early stage)

Detection Logs (Just for reference)
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5. Product and Development

5.3 Product Sketches
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5. Product and Development

5.4 Physical Product Making

How the Product should 
actually look?
The end result must be sleek, stylish, lightweight, and easily 

attachable to accessories like glasses or pendants.

How the Product 
initially looked?
It was just basic hardware(ESP32). Which I 

then enclosed in a box, to make it feel like a 

durable product, and to get a basic shape.
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6. Testing and Future Opportunities

6.1 Usability Testing
Highlights of this phase

During this phase, I visited the Poona School and Home for the Blind Trust 
in Pune. There, I had the opportunity to meet Amrut Lokhande, the 
administrative officer. After some thoughtful discussions, I gathered 
valuable insights about a device similar to mine that they are currently 
using in their educational classroom.

Results of this phase

Make the device wireless

Think about lowering the weight before enhancing its appeal.

Constant noise frustrates students, leading to a negative 
perception of the device. It's beneficial for the device to utilize 
natural communication methods, as most information is 
absorbed through touch and sound.

Most information is received through touch and sound, so it's 
beneficial for the device to utilize natural communication 
methods.

100



6. Testing and Future Opportunities

6.2 Market Scope
Total Addressable Market

Global Market

Visual Impairment

2.2 billion people with vision impairment worldwide

43 million completely blind globally

Aging population: 771M (65+) in 2022 → 1.6B by 2050

Age-related vision loss: 80% of visual impairment in people 50+

Dementia/Alzheimer's

55 million people living with dementia globally (2024)

Projected: 139 million by 2050

10 million new cases annually

Assistive Technology Market Size

2024: $4.2-6.34 billion (visually impaired assistive tech)

2030: $10.68-11.20 billion

2035: $13.2-16.3 billion

CAGR: 10.2-16.3%

Smart glasses segment: Fastest growing (AI-driven)

TAM = $16+ billion by 2035 globally

India Market (Primary Focus)

1. Visual Impairment

62 million visually impaired

8 million completely blind

Congenital/early blind: ~3 million

Age-related vision loss: ~59 million

2. Dementia/Alzheimer's

5.4 million currently (2024)

Projected: 14 million by 2050

Annual new cases: ~500,000

3. Dual Diagnosis (Vision Loss + Dementia)

Estimated 2-3 million people (overlap of elderly with both conditions)

Highest need, most underserved

4. Elderly (General Safety)

104 million people aged 60+ (2022)

Projected: 319 million by 2050 (tripling in 30 years)

Fall risk: 6.8 million fall-related injuries annually in India

Current served market: <₹500 crores (99% unserved)
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Serviceable Obtainable Market (SOM)

Year 1-2: Early Adoption Phase

Target: 500-2,000 users

Channels:


NGO partnerships (50% of sales)

Direct sales through website (20%)

Eye hospital referrals (20%)

Retail/Amazon (10%)


Revenue: ₹1.75-7 crores

Market Share: 0.001% of SAM

Year 3-4: Growth Phase

Target: 10,000-30,000 users

Expansion:


ADIP subsidy inclusion (government support)

20+ NGO partnerships

100+ hospital referral network

Amazon, Flipkart, retail presence (10 cities)

3-5 CSR partnerships


Revenue: ₹35-120 crores

Market Share: 0.07-0.2% of SAM

Year 5: Scale Phase

Target: 50,000-100,000 users

Maturity:


Pan-India distribution

Insurance reimbursement

Institutional sales (100+ senior living facilities)

International expansion begins (Southeast Asia)


Revenue: ₹175-400 crores

Market Share: 0.4-0.8% of SAM

Sanket Eye Market Position

Price-Performance Sweet Spot: 
Above: Affordable alternatives (₹0-15K) with limited features

Below: Premium devices (₹1.3-5L) that are unaffordable

Sanket Eye: ₹10-60K with comprehensive features

Competitive Advantages:

Only device designed for dual diagnosis (vision + dementia)

Only modular ecosystem (customize based on needs)

Only India-focused (local languages, currency, support)

Only aesthetic-first assistive device (non-stigmatizing)

Price: 60-85% cheaper than premium alternatives

Market Growth Drivers

1. Aging Population (Massive)


104M elderly (60+) → 319M by 2050 (3x growth in 30 years)

Every year: +7-8 million elderly Indians

76% of 80+ have vision impairment


2. Dementia Epidemic

5.4M → 14M by 2050 (2.6x growth)

+500K new cases annually

Increasing awareness and diagnosis


3. Diabetes-Related Vision Loss

77 million diabetics in India (2nd highest globally)

Diabetic retinopathy: Leading cause of blindness

Growing epidemic


4. Rising Middle Class

400M+ middle class by 2030

Increasing healthcare spending

Tech adoption accelerating
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Market Barriers


1. Affordability (Even at ₹20-40K)

Median household income: ₹31,000/month

Still 1-2 months salary

Need subsidies/financing for mass adoption


2. Awareness Gap

80% of visually impaired unaware smart assistive tech exists

Low digital literacy in target demographic

Need extensive education


3. Distribution Challenges

Tier 2/3 cities harder to reach

Retail infrastructure limited for assistive tech

After-sales support network needs building


4. Stigma & Adoption

Cultural resistance to assistive devices

Family decision-making complexity

Trust in new brands/technology


5. Regulatory Uncertainty

Medical device vs. consumer electronics classification unclear

Privacy regulations evolving (DPDP Act 2023)

Standards for assistive tech not well-defined
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6. Testing and Future Opportunities

6.3 Conclusion

In conclusion, Sanket Eye represents a meaningful step toward bridging the accessibility 
gap for visually impaired and aging individuals by integrating intelligent assistance into 
everyday wearables. Through research, prototyping, and iterative design, the project 
demonstrates how discreet, affordable, and modular technology can support 
independence, safety, and confidence in environments that are often inaccessible or 
unpredictable. While still in its early stages, the concept establishes a foundation for a 
broader assistive ecosystem that empowers users without stigma and adapts to diverse 
needs. Sanket Eye not only addresses immediate mobility and awareness challenges but 
also contributes to a more inclusive future where assistive support is seamlessly woven 
into daily life for everyone.
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6.4 The Video

Scan The QR code to see the product function
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