(I IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.67 Volume 5, Issue 1, February 2025

IOT Based Smart Assistant System for
Disabled Person

Tanishka R. Ghugel, Vishakha V. Khairnar’, Neha N. Kshirsagars,
Prerana N. Patil’, Prof. V. A. Sonawane’
Department of Computer Engineering
Matoshri Aasarabai Polytechnic, Eklahare, Nashik Maharashtra, India

Abstract: Blind people face significant challenges, including difficulty reading, recognizing objects, and
navigating safely. According to WHO, 30 million are permanently blind, and 285 million have vision
impairment. Visually impaired individuals struggle to detect obstacles, making walking dangerous. Special
equipment like voice services and electronic sticks help improve their daily lives. This paper proposes a
wearable system for blind people that uses a Raspberry Pi, webcam, and ultrasonic sensor to detect
obstacles. The system provides audio feedback through earphones, alerting users to nearby objects. It aims
to create a low-cost, compact solution for obstacle detection, offering a sense of artificial vision to help
blind people navigate independently. The system uses Python and OpenCV for object detection, providing
feedback through speech and warning sounds.
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L. INTRODUCTION
The World Health Organization (WHO) estimates that 253 million people live with visual impairment, including 37
million who are blind. Traditionally, blind people used tools like white canes, guide dogs, or relied on family members
for assistance. However, these methods have limitations such as the cost and maintenance of guide dogs. In today’s
world, these techniques are no longer sufficient. To address these challenges, we propose a real-time object detection
system to aid visually impaired individuals. The system uses a Raspberry Pi and a camera for object detection,
providing speech output to identify objects in the environment.
The system detects obstacles and hazards in real-time using an ultrasonic sensor and the Raspberry Pi camera. When an
obstacle is detected, the system notifies the user through speech warnings delivered via earphones. This helps blind
people navigate with greater confidence and independence, both indoors and outdoors. The device is portable, user-
friendly, and cost-effective compared to existing systems. It transforms the visual world into the audio world, enabling
blind people to detect objects and obstacles while walking.
The proposed solution addresses the major difficulties faced by blind individuals in navigating unknown environments.
By providing real-time feedback on their surroundings, the system helps users avoid potential dangers, making daily
routines more manageable. This system is more efficient, accurate, and affordable than traditional tools, improving the
overall quality of life for blind people.

II. OVERALL DESCRIPTION
IoT-Based Smart Assistant System for Disabled Persons

e This paper presents a comprehensive system designed to assist visually impaired individuals by integrating [oT

technology to improve their quality of life. The proposed solution leverages Raspberry Pi, ultrasonic sensors,

and a Pi camera to detect obstacles, recognize objects, and provide real-time audio feedback to users. The

system transforms visual information into audio cues, enabling independent navigation and daily task
management.

e By employing object detection and recognition techniques powered by Python and OpenCV, the system

accurately identifies objects and hazards. The use of a compact and cost-effective g

esian ensures accessibility
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for users, making the technology both affordable and user-friendly. The device promotes safety and autonomy,
reducing the dependency of visually impaired individuals on external help.

e Future enhancements may include expanded functionality, faster hardware, and optimized algorithms to
support more complex and dynamic environments. This solution highlights how IoT and Al integration can
provide practical assistance, empowering disabled individuals in their everyday live

2.1 Hardware Requirements:
e Processor —i3
e Hard Disk -5 GB
e Memory - 1GB RAM

e Earphone
e PiCamera
e R-Pi

e  Ultrasonic Sensor

2.2 Software Requirements:
e  Operating System: Windows XP and later versions
e Front & Back End: HTML, CSS.
e Programming Language: Python.
e Database: MySQL/Firebase

2.3 Features Requirements

1. The system utilizes a high-resolution webcam to capture clear images, ensuring accurate and fast recognition
of text from documents or surroundings using Optical Character Recognition (OCR).

2. The text extracted from images is converted into an audio format, enabling the visually impaired user to hear
the content through a headset connected to the Raspberry Pi.

3. An ultrasonic sensor is integrated to detect obstacles in real-time by measuring the distance of objects in the
user’s path, ensuring timely identification of potential hazards.

4.  When an obstacle is detected within a predefined range, the system generates a speech-based warning message
to alert the user, providing enhanced mobility and safety.

5. The system is designed to be lightweight, compact, and affordable while maintaining ease of use, ensuring
accessibility and convenience for visually impaired individuals.

2.4 Reliability

he proposed system is designed to provide dependable performance under varying environmental conditions, both
indoors and  outdoors. The use of high-resolution cameras and precise ultrasonic sensors ensures consistent text
recognition and obstacle detection. By incorporating error-handling mechanisms, the system minimizes disruptions in
functionality. Regular maintenance and updates ensure the reliability of the Raspberry Pi and its integrated components.
This ensures the system can reliably aid visually impaired users in their daily activities.

2.5 Availability

The system ensures high availability by utilizing robust hardware and efficient software algorithms, allowing it to
operate continuously for text-to-speech conversion and obstacle detection without interruption. In the event of minor
malfunctions, backup mechanisms and troubleshooting steps facilitate quick restoration. By incorporating low-cost
components, the system becomes accessible to a wider population, ensuring visually impaired users can rely on it
whenever needed, ultimately enhancing their quality of life.
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2.6 Portability

The system is built to be compact and lightweight, making it easy for visually impaired users to carry and use in various
scenarios. The Raspberry Pi, along with the webcam, ultrasonic sensor, and headset, can be seamlessly integrated into a
wearable or handheld device. Its portability ensures that users can navigate different environments, whether at home or
outdoors, without inconvenience. The system’s power requirements can be met using portable batteries, enhancing
mobility. This design ensures it is adaptable to a wide range of user needs

II1. DESIGN
Input design:
Input Input Type |Description Processin Output
Source P yp p g p
Captures images of text||Image is processed using|Text extracted from the
Webcam Image documents or surrounding||Optical Character Recognition|limage is converted into
objects. (OCR) on Raspberry Pi. audio output via a headset.
. G t h-based
. Measures the distance of] . ene.r ates @ speee Aase
Ultrasonic . . Detects objects or obstacles|warning message via a
Distance nearby obstacles in real-|| . .
Sensor . within a predefined range. headset to alert the user
time.
about obstacles.
Button or||User-triggered command to||Triggers corresponding|[Starts capturing images or
User Input ||Voice initiate  text-to-speech or|[processing functions for either||detecting obstacles based on
Command obstacle detection system. ||OCR or sensor feedback. user input.
obstacle detection system. ||sensor feedback. user input.
Output Design:
Delivery
Output T S D ipti P
utput Type ource escription Method urpose
Helps the isuall
) Converts text from captured | Headset . p. v Y
Audio  Output | Webcam  + | . . impaired user  access
.| images into speech for the | connected to . .
(Text) Raspberry Pi . textual information from
user to hear. Raspberry Pi .
images or documents.
Provides a speech-based Headset Alerts the wuser about
Audio  Output | Ultrasonic warning when an obstacle obstacles in their
. . . connected  to . e .
(Warning) Sensor is detected within the . surroundings, aiding in
] Raspberry Pi .
sensor’s range. navigation and safety.
Combines outputs from Ensures real-time
OCR (text-to-speech) and | Headset . ’
Processed . . seamless guidance and
Raspberry Pi | obstacle detection | connected to | . . .
Feedback . . . . information delivery to
(warnings) into a unified | Raspberry Pi
the user.
form.
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IV. PROJECT DESCRIPTION

4.1 Problem Definition

The problem is that visually impaired individuals face significant challenges in recognizing objects and detecting
obstacles during daily activities, limiting their independence and social interaction. To address this, the goal is to
develop a low-cost, efficient, and easy-to-use application using a Raspberry Pi 3 platform. The system will detect
objects and obstacles in the user's path, convert the information into text, and produce audio feedback to alert the user,
helping them navigate their environment more easily and safely. The use of Raspberry Pi 3 ensures a cost-effective and
accessible solution for visually impaired people.

4.2 Project Overview:

The proposed project uses a Raspberry Pi board as the core framework to assist visually impaired individuals in
navigating their surroundings and accessing textual information. It integrates a high-resolution webcam to capture
images of text or objects, which are then converted into audio output for users to hear. An ultrasonic sensor is also
included to detect obstacles in the user's path, providing speech-based warnings when obstacles are detected. This dual
functionality—text-to-speech conversion and obstacle detection—offers a comprehensive, cost-effective solution for
both indoor and outdoor navigation, improving mobility and accessibility for blind individuals.

V.SYSTEM TESTING
The proposed project uses a Raspberry Pi board as the core framework to assist visually impaired individuals in
navigating their surroundings and accessing textual information. It integrates a high-resolution webcam to capture
images of text or objects, which are then converted into audio output for users to hear. An ultrasonic sensor is also
included to detect obstacles in the user's path, providing speech-based warnings when obstacles are detected. This dual
functionality—text-to-speech conversion and obstacle detection—offers a comprehensive, cost-effective solution for
both indoor and outdoor navigation, improving mobility and accessibility for blind individuals.

VI. SYSTEM MAINTAINANCE

Hardware Checks:
e Raspberry Pi: Periodically inspect the microSD card, power supply, and GP}Epilmy Ensure there’s no
physical damage and the power supply is stable. A ‘%c_
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e Camera Module: Clean the lens to ensure clear image capture. Check the ribbon cable connections and ensure
they’re secure.

e Ultrasonic Sensor: Clean the sensor regularly to avoid dust buildup. Test its range and accuracy frequently.

e Headphones: Check the wiring and connections for wear and tear, ensuring sound output is clear.

Software Updates:
e Raspberry Pi OS: Keep the operating system up-to-date to patch security vulnerabilities and improve
performance.
e Python Libraries: Regularly update Python libraries (e.g., OpenCV, NumPy) to ensure compatibility and
improve object detection accuracy.
e Object Detection Algorithms: Periodically test and optimize object detection and face recognition algorithms
to improve performance.

System Calibration:
e Camera Calibration: Adjust the camera’s settings to ensure it can capture objects in various lighting
conditions.
e Ultrasonic Sensor Calibration: Recalibrate the sensor periodically to ensure it accurately detects nearby
obstacles.

Error Monitoring:
e Implement error logging in Python to monitor software crashes or hardware malfunctions.
e Check the system for any performance bottlenecks and optimize the object detection process to minimize lag.

Backup and Recovery:
e Regularly back up important system files and configurations to ensure quick recovery in case of failures.

User Feedback:
e  Gather feedback from users to identify areas for improvement, such as object detection reliability or ease of
use
VII. CONCLUSION
Conclusion

In this paper, we present an image-to-speech conversion system using Raspberry Pi, aimed at assisting blind
individuals. The system employs Text-to-Speech (TTS) technology, allowing users to interact more efficiently with
electronic devices. By converting visual information into speech, the system enables blind users to recognize objects
and navigate their environment easily. The proposed device is not only cost-effective but also compact, mobile, and
robust, making it highly accessible for visually impaired people. The use of Raspberry Pi optimizes the system,
significantly reducing the cost compared to traditional methods. The system's simple design and easy installation make
it user-friendly, while its reliability ensures consistent performance. It helps blind individuals detect and identify objects
within a specific range through audio feedback. Overall, the system provides a practical, efficient, and affordable
solution for solving real-life problems, greatly enhancing the independence and quality of life for blind people.

Scope of future development

In the domain of Artificial Intelligence, there was only the capturing the object using R-Pi in the existing system. At
present, the work was successful to detect, recognize and track the object. And is used to avoids the user from
touching the hot object. To further this project can be followed out with any other advanced devices by using simple
coding language to get it less complicated. The complication can be reduced by a tiny gadget which could be more
useful those people in this electronic world. The future perspective of this project is to incy se. g’{le 'ect recognition to
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provide an exact distance measurement between the people and object. However, for developing an application that
involves many objects that are fast-moving, you should instead consider faster hardware.
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