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ABSTRACT

The main goal of this project is to help visually impaired people by designing and implementing an Internet
of Things (loT)-based real-time obstacle detection and alert system. The system makes use of the Blynk
loT platform for user interaction and remote monitoring, as well as the ESP8266 Node MCU
microcontroller for connectivity and processing. The project's main component is an ultrasonic sensor that
calculates the user's distance from nearby obstacles. The user is immediately alerted to possible danger by
a buzzer that sounds when an object is detected within a predetermined threshold (20 cm). The system has
a push-button-based manual alert mechanism in addition to automatic detection. The system sends a status
update to the Blynk mobile app via virtual pins (V1 and VV2) when the button is pressed, registering it as a
"PROBLEM" state. Users can easily alert guardians or caregivers to distress situations with the help of this
functionality. Additionally, through the Blynk dashboard, remote users can access status updates from the
device from any location thanks to the system's support for real-time Wi-Fi-based communication. The
user's safety and independence can be increased by integrating extra features like voice alerts, location
tracking, or even emergency contact notifications with this configuration.

KEYWORDS: Smart Blind Stick, Internet of Things (IoT), ESP8266 Microcontroller, Ultrasonic Sensor,
Obstacle Detection, Blynk Platform, GPS Location Tracking.

INTRODUCTION

The Smart Blind Aid Stick is an innovative assistive device designed to enhance mobility and safety for
visually impaired individuals. Traditional white canes provide tactile feedback, allowing users to detect
obstacles within close proximity. However, these conventional methods have limitations in identifying
hazards beyond the immediate reach of the cane. To address these challenges, the Smart Blind Aid Stick
integrates modern technology, providing real-time assistance, obstacle detection, and emergency alert
features. This advanced mobility aid is designed to improve the confidence and independence of visually
impaired users, ensuring a safe and more accessible navigation experience.

The device is built using the ESP8266 microcontroller, which serves as the central processing unit,
managing sensor inputs and communication functionalities. One of the key components of the system is a
buzzer that provides auditory feedback when an obstacle is detected. This feature ensures that the user is
immediately alerted to potential hazards, reducing the risk of accidental collisions. Additionally, a push
button is incorporated into the design, which, when pressed, triggers an alert containing the user's real-time
location. This message is sent to the Blynk application. Blynk is an IOT platform where application is built
easily and quickly. Blynk provides hardware connection tool, monitoring and control dashboard designs
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and workflow automation capability without extensive coding. Blynk IOT have their own server, domain
and also design where developers can directly use these for research purpose.

The inclusion of a location-sharing feature enhances the overall safety aspect of the Smart Blind Aid Stick.
In situations where the user encounters difficulties or requires urgent help, the push-button functionality
acts as a lifeline, enabling them to communicate their precise whereabouts to caregivers. This feature is
particularly beneficial in unfamiliar or hazardous environments, where immediate assistance may be
required. By leveraging the capabilities of the ESP8266, the system can reliably acquire and transmit
location data, ensuring accurate and timely communication.

The Smart Blind Aid Stick is designed to be lightweight, portable, and user-friendly. The integration of
compact and efficient components ensures that the device remains comfortable for daily use while
providing enhanced mobility support. The ESP8266 microcontroller, known for its low power
consumption and built-in Wi-Fi and Bluetooth capabilities, enables seamless operation without adding
excessive weight to the stick. Additionally, the push button is strategically positioned for easy accessibility,
allowing users to trigger alerts effortlessly when needed.

One of the primary objectives of the Smart Blind Aid Stick is to foster a sense of independence among
visually impaired individuals. By providing real-time feedback and emergency communication features,
the device empowers users to navigate their surroundings with greater confidence. The auditory alerts
generated by the buzzer serve as an immediate warning system, allowing users to respond to obstacles
effectively. This proactive approach to mobility assistance significantly reduces the likelihood of accidents
and enhances the overall quality of life for users.

The development of the Smart Blind Aid Stick represents a significant step forward in assistive technology.
By combining the capabilities of the ESP8266 microcontroller with essential safety features such as buzzer
alerts and emergency functionality, the device provides a reliable and effective solution for visually
impaired individuals. The emphasis on real-time location sharing and obstacle detection ensures that users
can navigate their environment with enhanced safety and confidence.

LITERATURE REVIEW

Al-Fahoum et al; [1] authored the paper “A smart infrared microcontroller-based blind guidance system”.
A simple, cheap, configurable, easy to handle electronic guidance system is proposed to provide
constructive assistant and support for blind and visually impaired persons.

Naiwrita Dey et al; [2] authored the paper “Ultrasonic Sensor based smart blind stick”.
In this paper design of a smart blind stick based on ultrasonic sensor is proposed and implemented
successfully. It can be used as an effective navigation tool for blind persons.

Vishal Vinod Hingorani et al; [3] Stonier authored the paper “Design and development of a smart blind
walking stick using machine learning”.The proposed solution a smart walking stick eases the navigation of
visually impairment people in their daily life. Visually impaired people, either partially or completely have
faced tremendous difficulties when it comes to daily activities.

Amruta Amune et al; [4] authored the paper “Smart Walking-tracking Stick for Visually Impaired
Peoples”. The Smart Stick project for individuals with visual impairments represents an innovative tool
aimed at improving safety and mobility. Its core purpose is to offer an alternative to traditional white canes,
empowering visually impaired individuals to navigate their surroundings with increased autonomy.

Selva Dhivakar A et al; [5] authored the paper “The Smart Cane System for Visually Impaired and Blind
People with A Voice Module”. This project represents a groundbreaking advancement in assistive
technology, offering a seamless and efficient solution to address the challenges faced by visually impaired
individuals in navigating their surroundings safely and independently.

Sharmin, R et al; [6] authored the paper “Design and implementation of an loT-based smart walking stick
for the visually impaired”. A low cost Ultrasonic and GPS stick is designed for visually impaired persons
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integrates Blynk/GSM for real time alerts.
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Fig 1: Structure of the Smart Blind Aid Stick

EXISTING SYSTEM:

At present, people with visual impairment make use of traditional assistive techniques such as white canes
and guide dogs to traverse spaces. These mechanisms may provide some assistance in mobility; however,
they have serious limitations in providing meaningful environmental awareness or contextual feedback in
real time.

1. For example, a white cane operates primarily as a tool to detect objects at ground level; however, when
used, it can also miss overhead or leveled barriers.

2. Aqguide dog, however, has unique benefits of being both narrowed and not, yet is much more expensive
because of the time, cost, and maintenance that accompany a guide dog, making it accessible to fewer
individuals.

These limitations indicate that we need to explore more flexible and comprehensive systems that support
independence in the mobility of individuals with visual impairment. Current Assistive Systems. There are
already several modern solutions that have been developed to respond to these areas using electronic and
sensor-based technology. The current systems, although modern, have their own limitations.

A. Ultrasonic Sensors: These systems measure distance using ultrasonic waves and provide audible or
haptic feedback for detection of obstacles, and they have the ability to detect obstacles that are out of
reach of clearing measures. They provide distance feedback but may not have difficulty navigating all
types of environments, and resolution and feedback system may involve additional training for user
navigation.

B. Camera and Computer Vision: Navigation to help identify obstacles, text, or landmarks can be done
by using a camera to provide an Al built software, these systems tend, also, to be expensive and only
come with limited power thus limiting them for use by a wider population.

PROPOSED SYSTEM:

The smart walking stick, which is loT-based, is for visually impaired users to detect obstacles and send
alerts to caregivers in real-time through the Blynk 10T platform.

The smart system consists of Ultrasonic Sensor which detects obstacles in less than 20cm. ESP8266
Microcontroller serves to process the information from the sensors and connects to Wi-Fi to communicate
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through loT.

Tactile Button is used to push the button and send an alert upon obstacle detection. Blynk 10T App receives
the alerts and shows obstacle detection to the caregivers. It will send geo-location to the Blynk application.

METHODOLOGY:

The research methodology for developing the Smart Blind Aid Stick involves a systematic approach that
integrates both hardware and software components to create a reliable and efficient assistive device. The
methodology focuses on designing, implementing, and testing the system to ensure it meets the
requirements of visually impaired individuals. The combination of sensor-based detection, emergency alert
mechanisms, and microcontroller-based processing ensures that the system operates efficiently and
provides real-time assistance.

Hardware Components and Implementation

The Smart Blind Aid Stick is built using a combination of electronic components that enhance its
functionality. The primary hardware components include the ESP8266 microcontroller, an Ultrasonic
sensor, a buzzer, a push button, and a GPS module.

o ESP8266 Microcontroller: The ESP8266 is selected as the core processing unit due to its high
processing power, low power consumption, and built-in Wi-Fi and Bluetooth capabilities. This
microcontroller is responsible for handling input from the push button, processing signals, and
sending emergency SMS alerts.

Fig 2: ESP8266 Microcontroller

o Buzzer: The buzzer serves as an alert mechanism to notify the user of detected obstacles. When an
obstacle is detected within the stick’s range, the buzzer emits a sound, ensuring that the user is
aware of potential hazards in their path.

Fig 3: Buzzer

e Push Button: The push button is integrated to allow the user to trigger an emergency alert when
required. When pressed, it activates the system to send an SMS containing the user’s location to
predefined emergency contacts.
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Fig 4: Push Button

GPS Module: The GPS module is responsible for tracking the user’s location in real-time. When
the emergency button is triggered, the system retrieves the current GPS coordinates and includes
them in the SMS alert. This ensures that the location sent to caregivers or emergency responders is
accurate and up to date.

Fig 5: GPS Module

Power Supply: The system is powered by a rechargeable battery, ensuring long-term usability
without frequent replacements. The power management system is designed to optimize energy
consumption, allowing the device to function efficiently for extended periods.

Ultrasonic sensor: The system is integrated with ultrasonic sensor for obstacle detection. The
ultrasonic sensor calculates the distance by measuring ultrasonic sound’s travel time and speed.

Fig 6: Ultrasonic Sensor

Software Development and Integration

The software development process involves programming the ESP8266 microcontroller to handle real-
time processing and communication. The software is designed to ensure that the system operates
seamlessly and responds quickly to user inputs.

Embedded Programming: The ESP8266 is programmed using C++ and the Arduino IDE. The
firmware is developed to process input from the push button, activate the buzzer, retrieve GPS
coordinates, and send emergency SMS alerts. The program ensures that all components work in
synchronization to provide a smooth user experience.

Blynk Platform: The blynk platform is used because of its resources like server, domain, design.
Developers uses the blynk platform due to their user friendly environment, through the blynk
platform we will get the alert message.

Real-Time Processing: The software is optimized to handle real-time inputs from the user. The
button press is instantly recognized, triggering the SMS alert without delays. The buzzer activation
is also immediate, ensuring that the user receives instant feedback upon detecting obstacles.
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RESULTS & ANALYSIS

Fig 7: Smart Blind Stick
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Fig 8: when the button is not pressed
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Fig 9: when the user pressed the button it shows the alert message and sends the GPS location

Fig 10: when the ultrasonic sensor detects the obstacle within the range less than 20cm the buzzer will

beep.

CONCLUSION:

The Smart Blind Aid Stick is designed to enhance the mobility and safety of visually impaired individuals
by integrating advanced technology into a compact and user-friendly device. The system effectively detects
obstacles using sensors and provides immediate feedback through a buzzer, ensuring the user is aware of
potential hazards in their path. The emergency alert mechanism allows users to send an SMS with their
real-time location to predefined contacts, ensuring quick assistance during emergencies. The integration of
an ESP32 microcontroller ensures efficient processing and communication between hardware components,
while the GPS module provides accurate location tracking. The system has demonstrated high accuracy,
fast response times, and reliable performance in different environmental conditions. User feedback has
been positive, indicating ease of use and effectiveness in daily mobility. The implementation of such
assistive technologies significantly improves the quality of life for visually impaired individuals by
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offering enhanced independence, security, and confidence in navigation. Future enhancements can further
improve the functionality, making it an even more comprehensive solution for visually impaired
individuals.

FUTURE SCOPE:

To make the system more comfortable and less obtrusive for everyday use, future designs can shrink it into
a wearable gadget (like smart glasses or a belt). Reliability for extended outdoor use without frequent
charging could be increased by extending battery life or adding solar panels. Connectivity to GPS
Navigation Systems By using voice instructions to navigate through unfamiliar environments, real-time
GPS-based navigation can help users become more independent while traveling.
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