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Abstract— The significance of an efficient attendance
system cannot be overstated, particularly in the context of
employee accountability and punctuality. Despite
technological advancements, existing attendance solutions
have encountered limitations in accurately capturing
biometric data, barcodes, or QR codes. Consequently,
many establishments still rely on manual paper-based
methods, leading to time-consuming queues at attendance
registers. This study presents a dynamic and adaptable
attendance system that harnesses the power of mobile
technology, specifically through a mobile application, to
streamline and expedite the attendance tracking process.
By leveraging geofencing and facial recognition
technologies, the proposed system eliminates the need for
costly dedicated hardware. The mobile application serves
as a convenient attendance interface, enabling employees
and staff members to mark their presence seamlessly. Each
individual is assigned a unique geofenced area, serving as
a personalized attendance marker, thereby enhancing
accuracy and efficiency. Through the fusion of geofencing
and facial recognition within a mobile application, this
system revolutionizes attendance tracking, minimizing
resource expenditure while optimizing operational
effectiveness.

Indexed Terms— Attendance, Geofencing, Accuracy,
Expedite.

I INTRODUCTION

Attendance tracking is a fundamental aspect of
managing the workforce, educational institutions, and
various events. Traditionally, attendance systems have
relied on manual methods, such as paper-based
registers or swipe cards, which are not only time-
consuming but also prone to errors and fraudulent
practices like buddy punching. In recent years, with
the advent of advanced technologies, there has been a
significant shift towards automated attendance
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tracking solutions, particularly using biometrics and
facial recognition. This research presents an
innovative Android-based attendance tracking system
that combines the power of location-based services
and facial recognition technology to offer a robust and
efficient solution. The proposed system aims to
address the limitations of traditional methods and
revolutionize attendance management in diverse
settings, including workplaces, schools, universities,
and events The first component of the system utilizes
GPS and geofencing capabilities available in modern
Android devices. Geofencing allows the establishment
of virtual boundaries around specific areas, such as
classrooms, offices, or event venues. When a
registered user enters or exits these predefined
boundaries, the system automatically records their
attendance, providing realtime tracking and
eliminating the need for manual registration.

The second key feature of the system is the integration
of facial recognition technology. Leveraging the front-
facing camera of Android devices, the system captures
and analyzes the facial features of users during the
attendance process. These facial features are then
compared with preregistered images stored in a secure
database. By accurately verifying the identity of
individuals, the system minimizes the risk of proxy
attendance, ensuring a more reliable attendance
management process. The Android platform was
chosen for its widespread usage, user-friendliness, and
availability across a diverse range of devices. The
proposed system seeks to provide a seamless and
intuitive experience for both administrators and users,
promoting widespread adoption and acceptance.
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1. LITERARY SURVEY

This paper focuses on the ”Attendance Mobile
Application With Face Recognition and Location
Detection.” Employee attendance tracking is a critical
aspect of organizational management, and manual
attendance systems can be prone to errors and time-
consuming. To address these challenges, this paper
introduces an innovative mobile application that
combines facial recognition and location detection
technology. The application aims to automate and
streamline the attendance recording process for
employees in various companies. It leverages the
advancements in computer technology and internet
connectivity to provide a convenient and efficient
solution. The integration of facial recognition ensures
the accuracy of attendance records, while location
detection adds an extra layer of validation. This paper
seeks to explore the benefits of such a system in
improving attendance management, reducing errors,
and enhancing overall workforce performance.[1]

This paper focuses on the "Mobile Based Student
Attendance System Using GeoFencing With Timing
and Face Recognition.” Attendance management is a
crucial concern for educational institutions, and this
study addresses the challenges associated with it. The
paper introduces an innovative solution that combines
geofencing technology, Google Play services, Google
location services, Firebase, Geofire dependencies, and
face recognition functionality to automate attendance
tracking for students. The proposed system records
attendance based on the student’s physical presence
within a designated geofence (classroom) for over 90
percent of the time. It also requires students to have a
unique ID, login password, and registered face photo
for validation. By employing geofencing and face
recognition, this system aims to minimize attendance
fraud and enhance the accuracy of student attendance
records, ultimately improving educational outcomes.
The paper provides a comprehensive literature review,
outlining the challenges of manual attendance systems
and the limitations of various mobile-based
alternatives, paving the way for this innovative
approach.[2]

This paper focuses on the Android-Based Course

Attendance System Using Face Recognition.” Student
attendance tracking is crucial in educational
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institutions, and traditional methods are often
inefficient and prone to errors. The paper presents an
innovative system that leverages face recognition
technology to streamline the attendance process.
Students capture their face images and QR codes
displayed in the classroom with their smartphones,
which are then sent for attendance processing on a
server. The results indicate an impressive face
recognition accuracy of 97.29 percent with minimal
processing time. This technology offers an efficient
and accurate solution to attendance monitoring in
educational settings. Future work may explore
incorporating Bluetooth devices to ensure students’
physical presence and prevent potential cheating in the
attendance process.[3]

This paper focuses on the “Campus Attendance
System Based on Face Recognition and Trajectory
Tracking” tailored for morning jog attendance in
colleges and universities. Traditional attendance
methods, such as card swiping, suffer from issues like
queues and the potential for proxy attendance.
Location-based and facial recognition attendance
systems alone fall short of ensuring accurate
attendance records. To address this, the campus happy
running system integrates face recognition and
trajectory tracking within designated “geo-fenced”
areas. Students must complete face recognition within
this boundary to confirm their attendance. Real-time
trajectory tracking and recording of motion data
enhance supervision and management efficiency while
providing valuable insights into student participation.
Additionally, the system offers features like sports
rankings, fun running activities, and personalized
music recommendations to motivate students. This
innovative approach combines technological solutions
with individual student needs, improving attendance
accuracy and enhancing the overall campus
experience.[4]

This paper focuses on the” Privacy-Preserving Zero-
effort Class Attendance Tracking System,” addressing
the crucial need for automating student attendance
tracking. Traditional methods are often time-
consuming and prone to inaccuracies, making modern
solutions essential. Leveraging the widespread use of
smartphones, this system utilizes radio frequency
technologies like Wi-Fi, Bluetooth, and cellular
signals to sense location and collect signal strength
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data. The proposed system, designed for educational
environments, aims to generate “location proofs”
based on the radio frequency fingerprints received by
students’ devices. Importantly, it ensures privacy by
not revealing user identities or class locations. The
research underscores the significance of modern
technology in streamlining attendance tracking,
enhancing academic performance, and addressing
privacy concerns. Previous efforts have explored
biometric recognition, voiceprints, QR codes, RFID,
and GPS-based systems, but they often require
hardware integration, and user interaction, or suffer
from privacy issues. The proposed approach offers a
zero-effort, privacy-preserving solution, leveraging
existing technology.[5]

I.  METHODOLOGY

A. Project Scope Definition:

o Identify the requirements: The project involves
developing an Android application for attendance
tracking using facial recognition.

o Define scope: The application will use location-
based services to track the attendance of users
within a predefined geographical area. Facial
detection will be employed to verify the identity of
USers.

B. Data Collection:

o Collection of facial images: Gather a dataset of
facial images for training the facial recognition
model. This can be done by capturing images of
individuals from different angles and under
varying lighting conditions.

e Location data: Utilize GPS data to capture the
location of the device when attendance is marked.
This data will be used to verify if the user is within
the designated area.

C. Tools Used:

e Android Studio: For developing the Android
application.

e OpenCV: To implement facial detection and
recognition functionalities.

e Google Maps API: For integrating location-based
services into the application.

o Firebase: For storing facial images and attendance
records securely.
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Git: Version control system for collaborative
development.

. Experimental Design:

Facial Recognition Model Training: Train a deep
learning model for facial recognition using a
convolutional neural network (CNN) architecture.
Use datasets like VGGFace or CASIA-WebFace
for training.

Testing: Conduct thorough testing of the facial
detection and recognition algorithms to ensure
accuracy and reliability. Test under various
conditions, including different lighting and angles.
Location-Based Testing: Test the accuracy of
GPS-based location tracking to ensure that
attendance is only marked when users are within
the specified area.

. Relevant Procedures:

Facial Detection and Recognition: Preprocess
facial images: Normalize lighting conditions,
resize images, and extract facial features.
Implement real-time facial detection and
recognition in the Android application.
Location-Based Services: Integrate Google Maps
API to display the designated area for attendance
tracking. Implement geofencing to detect when
users enter or leave the specified location. Use
GPS data to verify the user's location when
marking attendance.

IV. IMPLEMENTATION

. Setting up the Development Environment: Setting

up the development environment involves
installing Android Studio, the official integrated
development environment (IDE) for Android app
development. Android Studio provides tools for
building, testing, and debugging Android
applications. Once installed, a new Android project
is created, configuring permissions for camera
access, location services, and networking as
required by the application.

. Integrating Facial Detection: Facial detection can

be integrated using existing libraries compatible
with Android, such as OpenCV or Google's ML
Kit. These libraries offer APIs for real-time face
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detection from the device's camera feed.
Integration  involves adding the library
dependencies to the project, configuring settings,
and implementing code to process camera frames,
detect faces, and overlay visual indicators on the
camera preview to indicate detected faces.

C. Implementing Location-Based Attendance
Tracking: Utilizing Android's location services
APIs allows the application to retrieve the device's
current location. A database schema is designed
and implemented to store attendance records,
including relevant data such as timestamps, student
or employee IDs, and locations. The application
logic is developed to determine when the device is
within a predefined proximity to a specified
location (e.g., a classroom or workplace) and
record attendance accordingly.

D. User Interface Development: Designhing and
implementing a user-friendly interface is crucial
for the application's usability. The Ul should allow
users to view attendance records, manage settings,
and initiate facial recognition for attendance
marking. The interface should be intuitive and
responsive, catering to various Android devices
and screen sizes.

E. Testing and Refinement: Testing the application
extensively on different Android devices ensures
compatibility and reliability across a wide range of
hardware configurations. Real-world testing in
educational or organizational settings validates the
accuracy and effectiveness of the attendance
tracking system in practical scenarios. Gathering
feedback from wusers and stakeholders helps
identify any issues or areas for improvement,
guiding iterative refinement of the application to
enhance its functionality and user experience.

e Architecture:

The architecture of the location-based attendance

tracking system with facial detection on Android

consists of several key components, including the

Employee Section, HR Section, Employee Profile, and

the User Interface (UI) of the mobile application.

I. Employee Section:

This component represents the section of the system
dedicated to employees. Employees interact with the
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mobile application to mark their attendance using
facial recognition technology. The Employee Section
includes functionalities such as capturing facial
images for attendance marking, accessing attendance
history, and receiving notifications regarding
attendance-related updates.

Il. HR Section:

The HR Section is responsible for managing
attendance records, monitoring employee attendance,
and generating attendance reports. HR personnel can
access a web-based dashboard or a separate module
within the mobile application to view attendance data,
analyze trends, and generate reports for payroll
processing or performance evaluation purposes.

Application

Employee HR Section Employee Profile

Register Login Register Login View Attendance

OTP/Fingerprint
verified

‘Add Employees view count of

Total Attendance,

) Total Late Marks,

Set Location and and Total Half-
Time days.

View Attendance
Attendance

Download
Attendance of All
Employees

Take Selfie

Location

i

Mark Attendance

g
s

Logout

Fig: Architecture

I11. Employee Profile:

Each employee has a dedicated profile within the
system, containing personal information, contact
details, and attendance records. The Employee Profile
component allows employees to view and update their
profile information, review their attendance history,
and access relevant features and functionalities.

IV. App Ul Photo:

The Ul of the mobile application comprises various
screens and elements designed to provide a seamless
user experience for employees and HR personnel. The
Ul photo depicts the visual layout of the application,
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including screens for facial recognition, attendance
marking, attendance history, profile management, and
settings.

The Ul photo showcases a clean and modern aesthetic,
with minimalist design elements to enhance user
interaction. Navigation is streamlined to facilitate
swift access to essential features, promoting
productivity and efficiency within the workplace.
Emphasis is placed on clear visual cues and intuitive
controls, fostering a user-friendly environment
conducive to efficient HR management and employee
engagement.

= Attendance

% EMPLOYEE

Fig: Home Page
e Mathematical Model:
Let S represent the entire system, where S=1, P, O.

- | (Input): The input to the system consists of the
current location of the device.

- P (Procedure): The procedure involves calculating
the distance between the current location of the device
and the designated attendance area.

- O (Output): The output of the system is the
attendance of the employee.

Given:

- R = 6371 (Radius of the Earth in kilometers)
- dLat = Math.toRadians(lat2 - lat1)
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- dLon = Math.toRadians(lon2 - lon1)

The Haversine formula is used to calculate the great-
circle distance between two points on a sphere given
their longitudes and latitudes:

a = sin¥dLat/2) + cos(Math.toRadians(latl)) *
cos(Math.toRadians(lat2)) *  sin¥(dLon/2) *
sinz(dLon/2)

¢ = 2 * Math.atan2(sqrt(a), sqrt(1-a))

Distance =R * ¢

This mathematical model calculates the distance (in
kilometers) between two geographical points using the
Haversine formula. It forms a crucial part of the
attendance  tracking  system's  procedure by
determining if the device is within the designated
attendance area.

o Challenges Encountered and Addressed:

1. Facial Detection Accuracy: Ensuring accurate
facial detection under various lighting conditions
and angles was a challenge. This was addressed by
fine-tuning detection parameters and integrating
machine learning models trained on diverse
datasets.

2. Battery Consumption: Continuous use of location
services and camera can drain the device's battery
quickly. To mitigate this, optimizations were made
to minimize resource usage, such as implementing
background location updates only when necessary
and optimizing camera usage.

3. Data Security and Privacy: Handling sensitive
biometric data and location information requires
robust security measures to protect user privacy.
Encryption techniques and secure data storage
were implemented to safeguard user data.

4. Real-Time  Processing:  Processing  facial
recognition in real-time on Android devices with
limited computational resources posed
performance challenges. Optimization techniques,
such as reducing image resolution for processing
and utilizing multi-threading, were employed to
improve real-time performance without sacrificing
accuracy.
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V. RESULT

A. HR Employee Management Page

The HR Employee Management Page serves as the
central administrative interface, enabling HR
personnel to efficiently oversee various aspects of
employee management. Within this interface, HR
administrators can perform crucial tasks such as
adding new employees to the system. This process
typically involves inputting essential employee details
such as name, contact information, job title, and
department affiliation. Additionally, HR staff can
update employee information as needed, ensuring that
the system reflects the most current data.

Empleyee Detadls G5
Add Employee Set Location & Time

Employee Id: 1092
o Name: aaa bbb ccc
Email: spmproject46@gmail.com

Mobile: 1234567890
Department: Computer
Total Attendance: 7
Total LateMarks: 5
Total Half Days: 2
Employee Id: 1117

o Name: aa bb cc
Email: aabbcc46@gmail.com

Employee Id: 1200
v} Name: aza bxb cyc
Email: azabxb@gmail.com

Employee Id: 1301
v Name: qpq qpq lop
Email: gpqqpg@gmail.com

Employee Id: 1425
o Name: mmm nnn 000
Email: mmmnnn@gmail.com

Fig: HR Employee Management Page

The page also allows HR administrators to view
comprehensive  employee  profiles, including
demographic  information, job  history, and
performance metrics. Moreover, HR personnel can
configure location and time settings, defining
parameters for attendance tracking based on
organizational requirements, such as office hours and
designated workplace locations.

B. Employee Verification Page:

The Employee Verification Page serves as the initial
authentication checkpoint for employees accessing the
attendance system. Security is paramount in this step,
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and therefore, the page offers robust verification
methods such as fingerprint scanning or OTP
authentication. Fingerprint scanning utilizes biometric
technology to verify the identity of employees, while
OTP authentication involves sending a unique, one-
time passcode to the employee's registered mobile
device for verification.

Bl Attendance
<> o<

<
aaa bbb ccc!

1092
spmproject46@gmail.com

1234567890

= o I

Logout Attendance

Fig: Employee Verification Page

These methods provide a secure and reliable means of
ensuring the authenticity of attendance records while
also offering flexibility to accommodate various user
preferences and device capabilities.

C. Attendance Marking Page

The Employee Verification Page serves as the initial
authentication checkpoint for employees accessing the
attendance system. Security is paramount in this step,
and therefore, the page offers robust verification
methods such as fingerprint scanning or OTP
authentication. Fingerprint scanning utilizes biometric
technology to verify the identity of employees, while
OTP authentication involves sending a unique, one-
time passcode to the employee's registered mobile
device for verification. These methods provide a
secure and reliable means of ensuring the authenticity
of attendance records while also offering flexibility to
accommodate various user preferences and device
capabilities.
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B Attendance

Employee ID: 1092

MARK ATTENDANCE

() No face detected

Fig: Attendance Marking Page

D. Employee Profile Page:

The Employee Profile Page provides employees with
comprehensive insights into their attendance history
and performance. Through detailed month-to-month
data visualization, employees can track various
attendance  metrics, including  dates,  status
(present/absent), login and logout times, total
attendance, late marks, and half-days. This
transparency promotes accountability and enables
employees to monitor their attendance trends over
time. Furthermore, the option to download attendance
data empowers employees to access and review their
records conveniently, fostering transparency and trust
between employees and the organization. The
Employee Profile Page offers a user-friendly interface,
allowing employees to navigate their attendance data
effortlessly. This accessibility encourages active
engagement with attendance records, empowering
employees to take ownership of their attendance habits
and make informed decisions to improve their
punctuality.  Additionally, the availability of
downloadable attendance data enhances data
accessibility, enabling employees to seamlessly
integrate attendance information into personal or
professional workflows for further analysis or
reporting purposes.
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CEE T

Name: aaa bbb ccc

ID: 1092

Email: spmproject46@gmail.com
Mobile: 1234567890

Date Login Logout Status
30-03-2024 | 12:38:26 | 12:38:51(H.D) | LateMark
13-03-2024|14:55:4519:28:13 LateMark
10-03-202421:55:31 | 21:57.05 LateMark
08-03-2024|14:59:50 | 15:00:23(H.D) | LateMark
04-03-2024 | 13:12:21 | 23:36:23 Marked
03-03-2024|23:33:34 | 23:34:23 LateMark
01-03-2024112:22:07 1 19:22:07 Marked

*(H.D) stands for Half day

Total Attendance: 7
Total Late Marks: 5
Total Half Days: 2

Fig: Employee Profile Page

E. HR Attendance Reporting Page:

The HR Attendance Reporting Page offers HR
personnel a centralized platform for monitoring and
analyzing employee attendance patterns. The page
displays a comprehensive overview of login and
logout times for all employees, facilitating efficient
monitoring and management. HR administrators can
access real-time attendance data and generate
customizable reports to identify trends, patterns, and
anomalies. The option to download attendance data in
CSV format enables further analysis and integration
with other HR systems or tools. This functionality
enhances HR's ability to make informed decisions
regarding  workforce  management,  resource
allocation, and policy enforcement. The intuitive
interface of the HR Attendance Reporting Page
empowers HR personnel with actionable insights,
fostering a data-driven approach to optimizing
organizational efficiency and productivity.
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Employee Id: 1092
o Name: aaa bbb ccc
Login: 2024-03-30 13:49:57

Status: LateMark

Email: spmproject46@gmail.com
Mobile: 1234567890

Logout: 2024-03-30 12:38:51 (H.D)

Employee Id: 1117
o Name: aa bb cc
Login: 2024-03-30 13:49:57

Employee Id: 1200
v} Name: aza bxb cyc
Login: 2024-03-30 13:49:57

Employee Id: 1301

o] Name: qpqg qpq lop
Login: 2024-03-30 13:49:57

Fig: HR Attendance Reporting Page

F. Administrative Settings Page:

The Administrative  Settings Page provides
administrators with the flexibility to configure system
settings according to organizational requirements.
From managing passwords and defining office hours
to setting location parameters and collecting employee
feedback, administrators can customize the system to
align with organizational policies and objectives. The
page also offers features such as rating the application
and viewing version information, allowing
administrators to stay informed about system
performance and updates. This comprehensive
functionality empowers administrators to optimize
system performance, enhance security, and meet the
evolving needs of the organization and its workforce.

Administrators can efficiently manage user roles and
permissions, ensuring secure access to sensitive
information and functionalities. Additionally, the
Administrative Settings Page facilitates seamless
integration with existing HR systems and databases,
streamlining data management processes. With its
user-friendly interface and robust functionality, this
page serves as a central hub for administrators to
maintain system integrity and support organizational
growth.
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aaa bbb ccc

q 1092

_ Change Password

\’) Office Time and Location
G_? Feedback

~ Rate Us

[[5] Terms and Conditions
@ About App

App Version 1.0 | Rating: 4.5

Fig: Administrative Settings Page

G. Excel sheet of Attendance:

The HR downloading attendance functionality allows
HR personnel to access a centralized database
containing attendance records for all employees. The
downloaded report includes a comprehensive
breakdown of attendance data, including login and
logout times, dates, and status (present/absent) for
each employee. Furthermore, the report includes a
total count of attendance, Half days, Late Marks for
each employee on a monthly basis, enabling HR staff
to track attendance trends over time.

This feature enhances the capabilities of the
attendance tracking system by providing HR
personnel with valuable insights into employee
attendance patterns and behavior. By analyzing the
downloaded reports, HR staff can identify attendance
trends, address potential issues such as frequent
absences or tardiness, and make data-driven decisions
to improve workforce management practices.
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Jx Enter text or formula here -~

in +

|-

Fig: Excel sheet of Attendance

The addition of the HR downloading attendance
functionality contributes to the overall effectiveness
and usability of the attendance tracking system, further
streamlining administrative processes, and promoting
transparency and  accountability  within  the
organization.

VI. DISCUSSION

Interpreting the results of the implementation of
location-based attendance tracking with facial
detection on Android in the context of the outlined
objectives is crucial to understand the efficacy of the
system. The primary objectives, as outlined in the
introduction, likely included streamlining attendance
tracking processes, enhancing accuracy, and providing
convenient functionalities for both employees and HR
personnel. The results likely indicate the achievement
of these objectives to varying degrees.

Firstly, the system likely succeeded in streamlining
attendance tracking processes by providing a user-
friendly interface for both employees and HR
personnel. The implementation of features such as live
facial detection and convenient attendance marking
likely resulted in a more efficient and seamless process
compared to traditional methods.
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Secondly, the system likely enhanced accuracy by
incorporating facial detection technology, which adds
an additional layer of verification to ensure the
authenticity of attendance records. This likely led to
reduced instances of buddy punching or fraudulent
attendance marking, thereby improving the overall
accuracy of attendance data.

Thirdly, the system likely provided convenient
functionalities for both employees and HR personnel,
as evidenced by features such as the ability to view
attendance records, download data, and configure
settings easily. This likely resulted in increased
satisfaction among users and improved overall user
experience.

The implications of these findings are significant in
the broader field of attendance tracking and workforce
management. The successful implementation of
location-based attendance tracking with facial
detection on Android demonstrates the potential of
technology to streamline and improve traditional HR
processes. This has implications for various industries
and organizations, particularly those with large
workforces or distributed teams where attendance
tracking can be a significant challenge.

However, it is essential to acknowledge the limitations
or constraints of the implementation project. These
may include technical limitations such as device
compatibility issues or challenges related to facial
detection accuracy in certain conditions. Additionally,
there may be privacy concerns associated with the use
of facial recognition technology, which need to be
addressed carefully to ensure compliance with
regulations and protect employee rights.

Comparing the results with existing literature and
research can provide valuable insights into the
effectiveness of the implemented system. Research in
the field of attendance tracking and workforce
management may offer additional perspectives on the
benefits and challenges of using location-based
tracking and facial detection technology. By
synthesizing findings from existing literature with the
results of the implementation project, it's possible to
gain a more comprehensive understanding of the
implications and potential applications of the
implemented system.
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CONCLUSION

The implementation of location-based attendance
tracking with facial detection on Android yielded
promising results. The system streamlined attendance
processes, enhanced accuracy, and provided
convenience for users. Contributions to the field
include leveraging technology to address traditional
HR challenges and improving workforce management
efficiency. Future research directions may focus on
refining facial detection algorithms, addressing
privacy concerns, and exploring integration with other
HR systems for comprehensive  workforce
management  solutions.  Overall, the project
demonstrated the potential of technology-driven
solutions to transform attendance tracking practices in
various industries.
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