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Abstract: Nowadays, some people suffer from blindness or vision impairment, either from childhood or due to other causes.
These individuals frequently face difficulty to move from source to destination precisely, resulting in difficulties in their daily
routines. Currently, people are using normal walking sticks, that is not useful for all the time, especially in outdoor
environments, resulting in accidents and other difficulties. This paper aims to focus on improving the quality of life for blind
people or visually impaired individuals by providing a suitable solution to enhance navigation and manage their needs in indoor
and outdoor environments through the use of wearable devices. One proposed solution involves the method of voice assistant
technology, which allows users to easily communicate and receive clear instructions. The Raspberry Pi camera module, that
allows to capture images and video streaming with the Raspberry Pi, where the Ultrasonic sensor is commonly used for distance
measurement to detect obstacles. Furthermore, incorporating a Neo 6m GPS module offers precise location data and navigation
guidance, aiding users in reaching their destination safely and efficiently.
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L. INTRODUCTION

In the past, blind people were suffering, and they were always dependent on their relatives and friends for assistance in navigating
their surroundings from one place to another, but they couldn't be dependent on others all the time for assistance when they were
alone. They faced challenges such as difficulty going outside, reading, and working independently. Accidents were common due to
their inability to perceive obstacles and hazards. Although they could sometimes rely on strong smells to infer their surroundings,
this technique cannot be always reliable. While they can memorize indoor routes for daily purposes, they cannot memorize outdoor
routes because, in a daily routine, we can’t predict the same objects or obstacles in specific areas. While guide dogs are provided for
assistance in the outdoors, they may not always be accessible or affordable. The wooden stick was used in indoors are more feasible,
but outdoors it lacked effectiveness. Some people will assist themselves to move by touching chairs, walls, etc. indoors, but
outdoors, it is difficult to move freely. As per the World Health Organization (WHO), around 2.2 billion people globally suffer from
vision impairment, with common causes including refractive errors, cataracts, diabetic retinopathy, glaucoma, and age-related
macular degeneration. In recent advancements in technology, there has been significant research into electronic solutions for the
visually impaired. However, this result is frequently expensive and not easily accessible. To address these challenges, we propose
by developing a wearable device to aid visually impaired individuals in both indoor and outdoor navigation. This system integrates
various components, including the PI CAM module for capturing images and video streaming with the Raspberry PI. Ultrasonic
sensor is commonly used for distance measurement and object or obstacle detection without physical contact. Additionally, a Neo
6M GPS module is incorporated to provide accurate positioning and navigation capabilities for outdoor use. A microphone and
speaker are included for voice assistants, enhancing the user experience and improving independence in daily activities. The main
objectives of this proposed model are to develop a smart assistive navigation system that provides real-time object detection,
navigation feedback, and gesture interaction. To build a system that enhances self-safety measures for blind people, enabling them
to navigate more confidently, and to build a portable, lightweight, effective, and user-friendly system.

1. MOTIVATION
Developing a YOLOV3 based smart assistive navigation system for visually impaired individuals is motivated by the fundamental
goal of improving their independence, safety, and overall quality of life. These blind people face a lot of difficulties by walking in
indoor and outdoor environment and getting assistance from others, such as canes or dogs, guidance, etc.
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Then this method can’t give exact information about obstacles and has a certain limitation by not providing information for routers.
The smart assistive navigation system addresses this utilization with advanced technologies like sensors, GPS, and smart learning to
help in real-time.

By detecting obstacles, blind people can make sure to move freely, recognize important places, and navigate positioning for the
safest path to take them. They also have voice assistance like talking instructions and touch-based signals, that is used to
communicate with blind people to easily understand and provide clear instructions. Then, resourceful navigation systems can adjust
to different places and situations, giving helpful guidance whether you’re indoors, on public transport, or outside. The main reason
behind creating a YOLOvV3 based smart assistive navigation system for visually impaired people, that every person deserves to
move freely and independently, no matter their abilities.
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Fig. 1. Block diagram of proposed system

V. METHODOLOGY
A. Raspberry PI
Raspberry Pi, conceived by the Raspberry Pi Foundation in the UK, represents a line of compact single-board computers as shown
in Fig. 2. These devices leverage ARM-based processors and are renowned for their integration of essential components like CPU,
GPU, and RAM onto a singular chip, known as a System on a Chip (SoC). Offering diverse connectivity options, Raspberry Pi
boards come equipped with USB, HDMI, Ethernet, GP1O (General Purpose Input/Output), camera and display interfaces, audio
jacks, making them versatile tools for various projects and applications.
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Fig. 2. Raspberry Pl

B. PI CAM Module

The Raspberry Pi Camera Module (shown in Fig. 3.) is a compact yet powerful camera attachment tailored for Raspberry Pi single-
board computers. It offers high-definition imaging capabilities, allowing users to effortlessly capture both photos and videos using
their Raspberry Pi setup. Connecting seamlessly via a ribbon cable and the CSI (Camera Serial Interface) connector on the
Raspberry Pi board, this module integrates smoothly into projects, expanding the creative possibilities of Raspberry Pi enthusiasts.

Fig. 3. PI CAM module

C. Neo 6m GPS Module

The Neo 6m GPS module is a well-performing complete GPS receiver with a built-in 25 x 25 x 4mm ceramic antenna as shown in
the below Fig. 4. It provides a strong satellite search capability. It communicates with the host microcontroller via a serial interface,
making it easy to integrate into various projects. It provides accurate latitude, longitude, speed, time, and altitude and allows for
tracking of the module’s location and movement. It is mainly used in applications like vehicle tracking, navigation systems, drone
flight control, outdoor navigation, asset tracking, etc. Neo 6m GPS module provides a position accuracy of around 2 to 5 meters in
ideal conditions and accuracy may vary depends upon signal quantity, satellite visibility and environmental conditions.

ig. 4. Neo 6m GPS module
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D. Ultrasonic Sensor

The ultrasonic sensor is a versatile component commonly used in projects for distance measurement and obstacle detection as
shown in Fig. 5. It operates by emitting ultrasonic waves and calculating the time it takes for the waves to bounce back, thereby
determining the distance to objects in its path. With its accuracy and reliability, the ultrasonic sensor adds functionality to projects
ranging from robotics to home automation.

Fig. 5. Ultrasonic Sensor

E. GSM 800A

The GSM 800A (shown in Fig. 6.) module functions across quad-band frequencies, ensuring seamless compatibility with cellular
networks worldwide. It empowers both voice and data communication, facilitating various features such as phone calls, SMS
messaging, and internet connectivity. The GSM 800A module is a versatile cellular communication device widely used in 10T and
M2M applications. Operating on the GSM 800MHz frequency band, it facilitates reliable data transmission over cellular networks.
Its compact design and robust features make it an ideal choice for integrating wireless connectivity into various projects without
compromising performance.

F. Voice Assistance

For voice assistance, we are using a microphone and a speaker. By using a microphone to capture audio input and a speaker to
provide a response. Then we need to use speech recognition to transform the spoken words into text and natural processing to
understand the user’s intent. Then, we can use text-to-speech to convert responses into spoken words. Fig. 7. shows mic and
speaker.

———

Fig. 7. Mic and Speaker-
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G. Software

The project's main focus lies in constructing a real-time object detection system utilizing the YOLOv3 architecture and OpenCV
within the Python programming environment. The primary goal is to develop a robust system capable of identifying objects within
live video streams captured from an IP camera. The approach involves leveraging functions like cv2.VideoCapture for video feed
acquisition, loading the YOLOv3 model along with its configuration and weights using cv2.dnn.readNetFromDarknet, and
preprocessing frames through blob conversion with cv2.dnn.blobFromimage to facilitate object detection. This process encompasses
the detection of objects, applying confidence thresholds, and utilizing Non-Maximum Suppression (NMS) to precisely localize
bounding boxes.

The system further annotates identified objects with bounding boxes and labels overlaid onto the video stream, offering real-time
feedback. Challenges faced, including network latency and inference speed, were addressed during implementation. Additionally,
proposals for future improvements were suggested, such as optimizing processing speed for improved performance and integrating
cloud services for enhanced functionality. This project demonstrates a practical application of vision computing techniques in real-
time object detection, holding promise for applications in surveillance, automation, and security sectors.

V. WORKING

Object detection and navigation logic are highly developed or complicated systems designed to enhance navigation safety through
the utilization of sensor fusion techniques. It uses a special sensor to detect things that get in your way, like obstacles or objects.
This system integrates advanced algorithms with data from cameras to detect obstacles and objects in real time. There is a benefit
for users from this system because it can change routes in real time when there is something blocking the way and make sure to stay
safe to reach the destination without any problems. It is a guide that helps you go on the right path and away from harm, and by
using a specific part of the system for object or obstacle detection, it finds a thing that could be dangerous around you. After
detecting the object, it will keep an eye on them and continuously monitor every moment of object detection to move for future
positions. For monitoring, we are using an Pl camera module. If we're looking for better pictures, it’s suggested that we switch the
camera to the Wi-Fi module since it possesses a resolution limit. Then the camera size may affect how we build the prototype, so
keep the camera size as small as possible to not lose portability. The central navigation system uses maps and GPS to plan the best
route for where you want to go, giving clear instructions on how to get there with accurate positions. The position accuracy of Neo
6m GPS module is within a few meters in ideal conditions and accuracy may vary depends upon signal quantity, satellite visibility
and environmental conditions. The navigation control part of the system follows the direction and makes sure to stay on track by
adjusting your movement, including speed adjustments, turning, and stopping, based on the route planned. By getting feedback from
the sensor, it helps to travel safely and smoothly.

For voice assistance, we are using a microphone and a speaker. The use of this microphone is to capture audio input and a speaker to
provide a response. Then we need to use speech recognition to convert the spoken words into text and natural processing to
understand the user’s intent. Then, we can use text-to-speech to convert responses into spoken words. The feedback and monitoring
system tells you what’s happening during the journey, tells you about the route that you are taking, tells you what turns are coming
up, and gives you warnings about potential obstacles. This method ensures reliable and adaptive navigation assistance, making
travel safer and more convenient for users.

VI.  CONCLUSION

Visually impaired people are facing a lot of problems, especially in outdoor systems, when they need to move from one spot to
another. They get several damages from accidents, and without any guidance, they are suffering. Blind people always depend on
family, relatives, and friends for assistance. Then we created a smart assistive navigation system is to help them to interact with each
other while travelling and independently for day-to-day tasks for visually impaired people. During this, where the objects are
sensed, what is the gap between the user and the object or obstacle, and are there clear instructions to assist them.

So in this, we have made wearable devices for vision impairment or visually impaired individuals to use freely without any
problems in their daily routine and also reduce their dependence on others. This wearable device detects the motion of a moving
object in the path of the user. For monitoring devices, we are using an ESP32 cam module. If we are looking for better pictures, it’s
suggested that we switch the camera in the Wi-Fi module since it has a resolution limit. So the camera size may affect how we build
the prototype, so keep the camera size as small as possible to not lose portability. The object detected is converted to an audio signal
and transmitted through the microphone to the speaker. This system or module helps blind people with good navigation and accurate
positioning in their day-to-day lives.
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VII. RESULTS
In summary, the object recognition and navigation system developed in this project offer a comprehensive solution for enhancing
travel safety and convenience. By leveraging advanced sensor fusion techniques, precise GPS integration, and seamless voice
assistance, the system provides users with reliable navigation guidance while ensuring adaptability to changing environmental
conditions.
Fig. 8. and Fig. 9. shows multiple objects detection image.
This project represents a significant step forward in the advancement of intelligent navigation systems, with potential applications in
numerous fields, such as autonomous vehicles, robotics, and smart transportation networks. Fig. 10. shows group of people
detection image.
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Fig. 8. Multiple objects detection image
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Fig. 9. Multiple objects detection image
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Fig. 10. Group of people detection image
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