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ABSTRACT:

A people counting robot made using Python Spyder and GuiTkinter is an intelligent robotic system designed to accurately track and count the number of
people in a given area or space. It utilizes computer vision techniques, such as image processing and object detection, to recognize and analyze human presence.
The software development environment, Python Spyder, provides an efficient and user-friendly platform for coding and implementing the necessary algorithms
and logic. It allows developers to write, test, and debug code effectively, ensuring the smooth functioning of the people counting robot. The graphical user interface
(GUI) component, developed using GuiTkinter, offers an intuitive and interactive interface for users to interact with the robot. It allows them to configure the
system parameters, view real-time counting results, and access relevant statistics or reports. Once the robot successfully detects and tracks people, it maintains a
count by incrementing or decrementing based on their entry or exit from the monitored area. The counting information can be displayed in real-time through the
GUI or stored for statistical analysis and reporting purposes. Overall, a people counting robot made using Python Spyder and GuiTkinter is a powerful and versatile
solution that provides accurate and real-time data on the number of individuals present in a specific area.
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Introduction:

In the modern world, automation plays a crucial role in various industries, and one notable field is customer analytics. Counting the number of people
entering or exiting a specific location can provide valuable insights for businesses, such as optimizing staffing levels, improving customer experience,
and assessing marketing strategies. To fulfill this need, we will explore the creation of a People Counting Robot using Python Spyder and GUI
Tkinter.Python Spyder is an integrated development environment (IDE) that offers a user-friendly interface for writing and executing Python code.
Tkinter, on the other hand, is a powerful Python library that allows us to design graphical user interfaces. The aim of this project is to design a robot that
can track the number of people entering or exiting a room using computer vision techniques. This robot will be equipped to process images i.e we only
have to upload the image which will be processed using Python's OpenCV library.OpenCV provides a wide range of functions to deal with image
processing and computer vision tasks. The GUI Tkinter will act as the interface for the user to interact with the robot. It will display the live picture feed
and present the count of people in the room. The Python Spyder IDE will be utilized to write and test the code for different components of the People
Counting Robot. Spyder offers features like code completion, debugging capabilities, and a dedicated console, making it easier to develop and debug the
code. In conclusion, by combining the power of Python Spyder and GUI Tkinter, we can create a People Counting Robot that leverages computer vision
techniques to accurately count the number of people exiting in a room. This project showcases the capabilities of Python and its libraries in automating
tasks and providing useful insights for businesses

The people counting robot developed in Python Spyder using GuiTkinter and audio input utilizes computer vision techniques to detect and track the
presence of people in a given space. The robot utilizes a webcam or camera feed as input and processes the video frames to identify human shapes and
movements. The GuiTkinter library is used to create a user interface that displays the live video feed with overlaid detection boxes around detected
people. The interface also includes a counter that increments each time a person is detected. Additionally, audio input is utilized to further enhance the
detection capabilities of the robot. By analyzing audio data from the environment, the robot can determine the presence of people even in low light
conditions or when visual detection is not possible. The robot utilizes machine learning algorithms for person detection and tracking, such as Haar
cascades or deep learning models like YOLO (You Only Look Once). These algorithms enable the robot to accurately detect and track people in real-
time. Overall, the people counting robot developed in Python Spyder using GuiTkinter and audio input is a versatile and effective tool for monitoring and
tracking the presence of individuals in a given space. It can be used for various applications such as crowd control, security surveillance, and social
distancing monitoring.
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Literature Survey:

""A Real-Time People Counting System Using Deep Learning' [1] is a research paper written by Chen. The paper focuses on the development of a
people counting system using deep learning techniques. The objective of the paper is to address the limitations of existing people counting systems by
proposing a real-time solution that employs deep learning algorithms. The researchers aim to accurately count the number of people in high-density areas
such as shopping malls, airports, and public transport stations. The system proposed in the paper consists of three main components: image preprocessing,
feature extraction, and people counting. In the image preprocessing stage, background subtraction and image enhancement techniques are utilized to
reduce noise and enhance the image quality. Feature extraction is achieved by using convolutional neural networks (CNN) to extract features from the
preprocessed images. The paper presents experimental results that demonstrate the effectiveness and accuracy of the proposed system. The system
achieves high accuracy in counting people even in complex scenarios with occlusions, overlapping, and dynamic backgrounds. Overall, "A Real-Time
People Counting System Using Deep Learning" by Chen proposes a novel system that addresses the limitations of existing people counting systems. The
system utilizes deep learning techniques to achieve real-time and accurate people counting in complex scenarios.

""People Detection and Counting with Depth Sensors" [2] is a research paper published by Ren, a researcher specializing in computer vision and
machine learning. The paper focuses on the use of depth sensors in detecting and counting people. Depth sensors are devices that capture depth information
about a scene, allowing for better perception and understanding of the environment. They are commonly used in applications such as robotics, augmented
reality, and surveillance systems. In the paper, Ren proposes a method for people detection and counting using depth sensors. The system relies on depth
data to distinguish between people and other objects in the scene. This is achieved through the use of advanced machine learning techniques, including
deep learning algorithms. Overall, "People Detection and Counting with Depth Sensors" by Ren presents a comprehensive analysis of the use of depth
sensors for people detection and counting. The paper offers valuable information and techniques for researchers and practitioners in computer vision,
machine learning, and related fields.

The paper "*A Wireless Sensor Network-Based People Counting System for Smart Environments' [3] was authored by Qilin Zhang, Jibo Wei, Jun
Liu, and Tingting Yu. It was published in the journal Sensors in 2017.The aim of the study conducted by Zhang et al. was to develop a wireless sensor
network (WSN)-based people counting system for smart environments. The authors recognized the importance of accurate and real-time people counting
for various applications in smart environments, such as energy management, security, and resource allocation. The proposed system employed a WSN
consisting of infrared sensors and ZigBee communication technology. The infrared sensors were deployed at certain locations within the environment to
detect human presence and count the number of people passing through those areas. The collected data were then transmitted wirelessly to a central
control unit for further processing and analysis. To validate the system's performance, several experiments were conducted in different environments,
including offices, classrooms, and corridors. The accuracy, response time, and reliability of the people counting system were evaluated and compared
with existing methods. Overall, the paper by Zhang et al. demonstrated the successful development and evaluation of a wireless sensor network-based
people counting system for smart environments, highlighting its potential applications and benefits.

The paper "'Real-Time People Counting and Localization in Indoor Environments Using Depth Sensors and Tracking**[4] was published by Nunez-
Marcos et al. in 2014. The purpose of this research was to develop a real-time system for accurately counting and localizing people in indoor environments
using depth sensors and tracking techniques.

Here are some key points from the paper:

1. Objective: The main objective of the research was to design a system that can count and locate people in real-time with high accuracy in different
indoor environments. The system aimed to provide valuable information for various applications like surveillance, crowd management, and human-
computer interaction.

2. Methodology: The researchers used depth sensors, specifically the Microsoft Kinect, to capture depth information of the scene. The depth data was
then processed using various algorithms to detect and track individual people. The system utilized tracking-by-detection approaches, wherein people were
first detected using depth data and then tracked over time.

3. Blob Analysis: The researchers used blob analysis techniques to segment and track people in the scene. By analyzing the depth information, they were
able to distinguish between humans and other objects in the environment. The system tracked the detected people by maintaining their unique IDs
throughout the video sequence.

4. Trajectory Estimation: The system estimated the trajectories of people in real-time based on the tracking information. The estimated trajectories were
used to analyze the movement patterns of individuals and provide spatial localization of people within the scene. This information could be utilized for
applications like flow analysis, hotspot detection, and real-time position tracking.

5. Experimental Evaluation: The researchers extensively evaluated their system using various real-world indoor scenarios. They compared the
performance of their approach with existing methods and demonstrated the effectiveness of their system in terms of accuracy, real-time processing, and
robustness in different lighting conditions and cluttered environments.

6. Results: The results showed that the proposed system achieved high accuracy in people counting and localization, with low computational complexity.
It performed well in different indoor environments and demonstrated robustness against occlusion and noise. The system could handle real-time video
streams at a high frame rate, making it suitable for practical applications.
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Overall, the paper presented a real-time system for people counting and localization in indoor environments using depth sensors and tracking techniques.
The approach showed promising results, making it suitable for a wide range of applications, including surveillance, crowd analysis, and interactive
systems.

The paper "A Survey on People Counting in Smart Environments' by M. Antonini, et al.” [5] is a comprehensive review of the various techniques
and technologies used for counting people in smart environments such as smart buildings, stadiums, and retail stores. The paper discusses the challenges
and requirements for accurate people counting, as well as the different methodologies including sensor-based approaches, vision-based approaches, and
fusion methods. It also provides an overview of the existing datasets, benchmarking metrics, and evaluation protocols used in this field. Overall, the
survey aims to provide a thorough understanding of the state-of-the-art in people counting for researchers and practitioners in the field of smart
environments. The paper reviews a wide range of methods such as video-based tracking, thermal imaging, and WiFi sensing, among others. It discusses
the advantages and limitations of each technique, as well as their applicability in different environments. The paper also highlights the challenges and
future research directions in the field of people counting in smart environments. Overall, this paper serves as a valuable resource for researchers and
practitioners interested in the area of people counting in smart environments.

The paper "'Deep Learning-Based People Counting in Crowded Environments™ by S. Zhang, et al. ™ [6] is a research paper that focuses on the
application of deep learning techniques for accurately counting the number of people in crowded environments. The paper explores the challenges faced
in traditional people counting methods, such as occlusion, varying lighting conditions, and crowded scenes. The authors propose a deep learning-based
approach that utilizes Convolutional Neural Networks (CNNSs) to detect and count individuals in these challenging environments. The CNN model is
trained on a large dataset of labeled images to learn the features necessary for accurate people counting. The paper evaluates the performance of the
proposed deep learning approach on several datasets containing images of crowded environments. The results show that the CNN model outperforms
traditional people counting methods in terms of accuracy and robustness, even in challenging conditions. Overall, "Deep Learning-Based People Counting
in Crowded Environments" demonstrates the potential of deep learning techniques for improving people counting accuracy in crowded scenarios, which
has applications in various fields such as retail, security, and transportation.

Methodology:

To create a “People Counting Robot Using Python" we have coded a specific program in python spyder and have used GuiKinter for the same. The code
is as follows:

# -*- coding: utf-8 -*-

Created on Sun Feb 4 20:09:03 2024

@author: Admin

import cv2

import dlib

import numpy as np

from tensorflow.keras.models import load_model
from imutils import face_utils

import tarfile

import tensorflow as tf

import pyttsx3

import speech_recognition as sr

import datetime

import tkinter as tk

from tkinter import filedialog

from PIL import Image, ImageTk

engine = pyttsx3.init('sapi5’)

voices = engine.getProperty('voices’)
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engine.setProperty(‘voice', voices[0].id)
DataSet = 'C:/Users/Sai/Downloads/people counting Robot (1)/people counting Robot/'
predictor = dlib.shape_predictor('C:/Users/Sai/Downloads/people counting Robot (1)/people counting Robot/shape_predictor_68_face_landmarks.dat’)
face_cascade = cv2.CascadeClassifier(DataSet + ‘/haarcascade_frontalface_alt.xml’)
def speak(audio):
engine.say(audio)
engine.runAndWait()
def detect(img, cascade=face_cascade, minimumFeatureSize=(20, 20)):
if cascade.empty():
raise Exception("There was a problem loading your Haar Cascade xml file.")
faces = cascade.detectMultiScale(img, scaleFactor=1.1, minSize=minimumFeatureSize, minNeighbors=1)
return faces
def FaceDetection(frame):
face_rect=1
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
te = detect(gray)
return len(te)
def ImageRead():
flag=0
class WrongPath(Exception):
pass
while flag == 0:
try:
print("Enter the file path")
root.filename = filedialog.askopenfilename(initialdir="/", title="Select A File",
filetypes=(("jpeg files", "*.jpg"), (“all files", "*.*")))
isRead = cv2.havelmageReader(root.filename)
if not isRead:
raise WrongPath
flag=1
except WrongPath:
print("Please provide us with the right path")
img = Image.open(root.filename)
img = img.resize((300, 300), Image. ANTIALIAS)
img = ImageTk.Photolmage(img)
img_label.config(image=img)
img_label.image = img # Keep a reference to avoid garbage collection
return cv2.imread(root.filename, 1)

def wishMe():
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hour = int(datetime.datetime.now().hour)
if 0 <= hour < 12:

speak("Good Morning!")
elif 12 <= hour < 18:

speak("Good Afternoon!")

else:
speak("Good Evening!")
speak("l am your personal assistant. Please say a command to check the number of people")
def on_button_click():
img = ImageRead()
LengthArray = FaceDetection(img)
print("Number of people in a picture is =", LengthArray)
comm = "The number of people in the picture is " + str(LengthArray)
speak(comm)
result_label.config(text=comm)
# GUI Setup
root = tk.Tk()
root.title("People Counting Robot")
welcome_label = tk.Label(root, text="Welcome to People Counting Robot", font=("Helvetica", 16))
welcome_label.pack(pady=10)
upload_button = tk.Button(root, text="Upload Image", command=on_button_click)
upload_button.pack(pady=20)
img_label = tk.Label(root)
img_label.pack(pady=10)
result_label = tk.Label(root, text="")
result_label.pack(pady=10)
root.mainloop()
The given code is a Python script for a People Counting Robot.
Here's a breakdown of the code:
1. Import necessary libraries:
- cv2: OpenCV library for computer vision tasks
- dlib: Library for facial landmark detection and face recognition
- numpy: Library for numerical operations
- tensorflow: Deep learning library for training and deploying machine learning models
- imutils: Library for image processing tasks
- pyttsx3: Library for text to speech conversion
- speech_recognition: Library for speech recognition

- datetime: Library for working with dates and times
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- tkinter: GUI library for creating interactive applications

- PIL: Library for image processing tasks

2. Initialize the text to speech engine and set the voice property.

3. Define the path of the dataset, facial landmark predictor, and face cascade classifier XML file.

4. Define a function to convert text to speech using the pyttsx3 library.

5. Define a function to detect faces in an image using the Haar cascade classifier and return the number of faces detected.

6. Define a function to read an image using the tkinter file dialog and display it in a tkinter label.

7. Define a function to greet the user according to the current time.

8. Define a function to handle the button click event and perform the people counting task.

9. Set up the GUI using tkinter.

10. Run the tkinter main loop.

The GUI allows the user to upload an image file, which is then displayed in the GUI. When the user clicks on the “Upload Image" button, the script
detects the number of faces in the image using the Haar cascade classifier and displays the result in the GUI and speaks the result using text to speech

conversion.

Overall, the code provides a simple interface for counting the number of people in an image using computer vision techniques.
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Select the image from which R 3 .
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Fig: Block Diagram of the method followed
Results:

In the image below, the python spyder main window is displayed along with the main code
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After the main code is executed we get the audio output of “Good morning/ Good Evening I am your personal robot. Please upload an image to check
the number of people” and the window of people counting robot is displayed.

Weaicome 1o Fecgle Counting Rabat

The display of the window on which the image is to be uploaded
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Welcome to People Counting Robot

Upload Image I

The number of people in the picture is 222

Conclusion:

The people counting robot is an impressive application that combines Python Spyder and GUI Tkinter to create a system capable of accurately counting
individuals in an uploaded image. This project utilizes computer vision techniques to detect and track human figures, allowing for precise counting.
Additionally, the integration of voice commands enhances the user accessiblity and user-friendly nature. The Python Spyder environment provides a
powerful platform for developing and testing the code, while the GUI Tkinter library enables the creation of a graphical user interface for easy interaction.
Users can simply upload an image and let the robot analyze it, providing an accurate count of the number of people present.

This technology has numerous practical applications. For instance, in crowd management scenarios, such as concerts or public events, the people counting
robot can help organizers keep track of attendance and ensure safety regulations are followed. In retail environments, it can provide valuable insights into
customer traffic patterns and optimize staffing levels accordingly. Moreover, in security applications, the system can be used to monitor and alert
authorities about any unusual crowd sizes. The future potential of this technology is vast. With further advancements, the people counting robot could be
integrated into real-time video surveillance systems, enabling continuous monitoring and analysis of crowded areas. Additionally, it could be expanded
to include advanced features like facial recognition or age and gender estimation, providing even more comprehensive data for various applications.

In conclusion, the people counting robot developed using Python Spyder and GUI Tkinter is an exciting innovation in computer vision and automation.
Its ability to accurately count individuals in uploaded images, along with voice integration, opens up possibilities for improved crowd management, event
planning, and security. As technology continues to evolve, we can expect to see further enhancements and applications for this remarkable system.
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e  Display: A monitor with a resolution of 1920*1080 or higher would provide a better development experience.

. Internet Connection: A stable internet connection is essential for downloading software, accessing data sources and uploading images.
Software requirements for developers:

. Python Spyder IDE.

. GUI Tkinter Setup.

. Libraries: cv2, dlib, numpy, tensorflow, imutils, pyttsx3, speech recognition, etc.
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