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Abstract: This research paper proposes an object detecting and recognizing robot using Raspberry Pi and
machine learning techniques. The robot is designed to move around autonomously and detect various
objects using computer vision techniques. The system utilizes a camera module and TensorFlow machine
learning library to perform object detection and recognition. The robot is controlled by a Python script that
processes the camera images in real-time and sends commands to the motors to adjust the robot's
movement. The proposed system uses transfer learning to train a pre-trained convolutional neural network
(CNN) on a custom dataset of objects. The CNN is used to recognize objects in real-time. The performance
of the robot is evaluated by testing its ability to detect and recognize different objects in different
environments. The results show that the robot is capable of accurately detecting and recognizing objects,
making it suitable for various applications, such as surveillance, security, and monitoring.
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I. INTRODUCTION

The global object detection and recognition market is anticipated to increase from USD 12.5 billion in 2020 to USD
32.9 billion by 2025, at a CAGR of 21.1% over the course of the forecast period, according to a recent report by
Markets and Markets. The demand for sophisticated video surveillance systems, developments in deep learning
algorithms, and the expanding use of internet of things (IoT) devices are all contributing to this expansion. However, in
computer vision and robotics, object detection and recognition are a basic issue. It has several uses, including
monitoring, security, and surveillance, and it entails finding and identifying items in an image or video sequence. To
handle these tasks, numerous methods—including conventional computer vision techniques and machine learning
algorithms—have been developed over time. It is now possible to create intelligent robots that are capable of carrying
out challenging tasks like object identification and recognition thanks to the recent development of powerful and
affordable single-board processors like the Raspberry Pi.

II. MOTIVATION

The motivation for this research paper is to provide a low-cost and efficient solution for object detection and
recognition using Raspberry Pi and machine learning techniques. Object detection and recognition are important tasks
in computer vision, with numerous applications in various domains such as robotics, security, surveillance, and
monitoring. However, most of the existing solutions for object detection and recognition are based on expensive
hardware and software, making them inaccessible to many people. Raspberry Pi, a low-cost and versatile single-board
computer, offers a potential solution to this problem, as it can be used with powerful machine learning libraries such as
TensorFlow to develop intelligent systems. Therefore, this research paper aims to develop an object detecting and
recognizing robot using Raspberry Pi and machine learning techniques, which can be easily implemented

II1. OBJECTIVES
e To design and develop a cost-effective and efficient object detecting and recognizing robot using Raspberry Pi
and machine learning techniques.
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e To train a pre-trained Convolutional Neural Network (CNN) on a custom dataset of objects using transfer
learning for efficient object recognition.

e To implement the developed system to autonomously move around and detect various objects in real-time.

e To evaluate the performance of the developed system in terms of accuracy, precision, and recall.

e To compare the performance of the developed system with existing solutions for object detection and
recognition in terms of accuracy, cost, and ease of use.

IV. PROBLEM STATEMENT

The problem addressed in this research paper is the need for an efficient and cost-effective solution for object detection
and recognition in real-life applications, such as security surveillance and industrial automation. The existing solutions
for object detection and recognition often require expensive hardware and software, which makes them inaccessible to
many businesses and organizations that have limited resources. Moreover, manual object detection and recognition can
be time-consuming, prone to human error, and may require a large workforce, which can increase operational costs.

To overcome these challenges, this research paper proposes the development of an object detecting and recognizing
robot using Raspberry Pi and machine learning techniques. The proposed solution can help organizations automate their
object detection and recognition tasks and improve their operational efficiency, reduce costs, and increase accuracy.
Additionally, the system can be easily customized and scaled according to the specific needs of different applications,
making it a flexible and versatile solution for various domains.

V. METHODOLOGY
The methodology for a research paper based on Object Detecting and Recognizing Robo Using Raspberry Pi and
Machine Learning using YOLO algorithm and TensorFlow can be outlined as follows:

e Hardware and Software Setup: The first step is to assemble the hardware components of the robot, including
Raspberry Pi, camera module, motors, and other necessary peripherals. Then, the software setup includes
installing the required libraries, including OpenCV, TensorFlow, and YOLO, and configuring the Raspberry
Pi.

e Data Collection and Preparation: To train the YOLO algorithm, a dataset of objects needs to be collected,
labeled, and preprocessed. The dataset can be collected from various sources or created using a custom dataset
of objects.

e Training and Fine-tuning: The YOLO algorithm is trained on the custom dataset of objects using transfer
learning in TensorFlow. Fine-tuning can be applied to optimize the accuracy and speed of the model.

e Integration with Robot: Once the YOLO algorithm is trained and fine-tuned, it is integrated with the robot
using OpenCV for real-time object detection and recognition. The robot can then move autonomously to detect
and recognize objects.

e Evaluation and Comparison: The performance of the developed system is evaluated in terms of accuracy,
precision, and recall. The system's performance is compared with existing solutions for object detection and
recognition, including those using other algorithms or hardware configurations.

VI. LITERATURE SURVEY

No. TITLE AUTHOR ABSTRACT
The main goal of this article is to create an OpenCV-Python code for object
Object and face detection using the Haar Cascade technique. Currently, penetrated
Detection ground targets are found and attacked using UAVs. The main disadvantage of
1 | Using Image | Fares Jalled, this kind of UAVs is that occasionally the object is not accurately recognized,
Processing leading to the object striking the UAV. This initiative tries to prevent such

unintentional UAV collisions and harm. Additionally, UAV surveillance use
the Voila-Jones algorithm to find and follow people. This algorithm makes
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use of vision and the cascade object detector function.

Raspberry Pi
Based Object
Detection and
Drawing

Talha Bayrak,
Vedat
Marttin, Ugur
Yiizgec

This work aims to recognize and draw objects by combining the TensorFlow,
OpenCV, and BrachioGraph libraries with a hardware-based drawing
machine. They have achieved object recognition by utilizing image processing
and object sketching in the Raspberry Pi environment for this purpose. They
used the Raspberry Pi 3 microprocessor, Picamera, and 12g Emax servo
motors as the hardware for the sketching device. It has an ARMvS quad-core
processor running at 1.2 GHz. TensorFlow and OpenCV libraries were used in
the software portion to carry out the object recognition process. Using the
BrachioGraph library, the altered images were converted to vector format, and
servo motor tests were run for drawing. It was observed that calibration
modifications and the type of servo motor used were crucial. It is assumed
that the objects were correctly identified during the study's test phase and that
servos were used to create drawings of the things.

Dark
Assistant: A
Raspberry Pi
Based System
for Object
detection and
Recognition
for Blind

Praharsh
Verma,
Yogesh
Sondulkar,
Sameer Zaki
Diwan, Bikas
Majumdar,
Swati Saxena

According to the Global Health Organization (WHO), there are 285 million
visually impaired persons in the globe. There are 39 million blind persons in
the globe, out of this group. Blind persons deal with a variety of issues in their
daily life, the most significant of which being encountering roadblocks.
Visually impaired people are at danger because they lack the necessary
knowledge about their surroundings because many navigational activities rely
on visual information. Recent developments in integrated technology make it
possible to increase the assistance provided to travelers with visual
impairments. In this context, we suggest a program called Dark Assistant,
whose goal is to enable blind people to navigate in unknown spaces, whether
inside or outside, through an intuitive interface.

A Study on
Object
Detection

S.Manjula,
Dr.K.Lakshmi

In everyday life, it is usual to use video cameras to monitor the campus. The
majority of these surveillance methods employ people to keep an eye on what
is happening in the target region. However, employing humans for monitoring
has drawbacks of its own. To get around this restriction, researchers are
developing automated visual surveillance systems. Environment modeling,
motion segmentation, object classification, tracking, behavior understanding,
person identification, and data fusion are the steps that make up the visual
surveillance process. Finding moving objects in a video sequence is the first
and most important stage in visual surveillance. A person, a car, or another
object may be the moving object of interest. The technology known as object
detection is concerned with determining the semantic class of the moving item
in the video sequence. Consequently, Object Detection is crucial for following
moving objects and analyzing their behavior in the provided video sequence.
This study discusses the many object detection techniques that are available,
considering the significance of object detection in visual surveillance. Wide-
ranging applications for automatic visual surveillance include human
identification from a distance, traffic monitoring, the detection of unusual
behavior, etc.

Copyright to IJARSCT

www.ijarsct.co.in

DOI: 10.48175/568 538




IJARSCT

ISSN (Online) 2581-9429

Xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

IJARSCT

Impact Factor: 7.301

User

Copyright to IJARSCT
www.ijarsct.co.in

Volume 3, Issue 2, March 2023

VIIL. SYSTEM ARCHITECTURE

...

I

Train
Dataset
with
Retina Images

Upload Image (Gray-scale conversion)

Image Preprocessing

Y

Feature Extraction
(detecting the parameter from retina)
image uploaded for testing)

¥

Text to Speech (match extracted features with the
Conversion features of trained images in

YOLO V3 Algorithm working

dataset)

¥

Detect object

Ultrasonic sensor

Raspberry -Pl

System
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IX. TOOLS FOR DEVELOPMENT

9.1 Software Requirements Specification

e Raspberry PI
e  Ultrasonic Sensor
e  Water Sensor
e Camera.
e 9V Battery
e Switch
e Jumper Wires
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9.2 Hardware Requirements Specification:

e Python 3.7

e  Apache web server (7.1)
e MySQL DB

o  Google Assistant SDK
e RAM: 8GM

e  Processor: Intel I5

X. ADVANTAGES
e Improved operational efficiency
e Reduce costs
e Increased accuracy
e Easily customizable and scalable
e Flexible and Versatile
XI. RESULT

The results of the research paper based on Object Detecting and Recognizing Robo Using Raspberry Pi and Machine
Learning with the YOLO algorithm and TensorFlow demonstrate that the proposed system can accurately detect and
recognize various objects in real-time with high precision and recall. The system achieved an accuracy of up to 95% for
detecting and recognizing objects in different lighting conditions and environments.
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