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Automated Payroll with GPS Tracking and Image Capture
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Abstract :

It is a mobile-based application that enables employees to check
in and out from their work locations with real-time GPS
coordinates and facial/image verification. The system captures

This project proposes an Automated Payroll System
integrated with GPS Tracking and Image Capture to streamline
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attendance verification and salary computation, particularly for
field-based or remote employees. The system leverages mobile
technology to enable employees to clock in and out from their
smartphones, using GPS tracking to verify their physical
presence at designated work locations. Additionally, image
capture functionality ensures identity verification and prevents
proxy attendance. The backend processes attendance data in
real-time and automatically calculates wages based on hours
worked, overtime, and other parameters, ensuring transparency
and reducing manual errors. The system also provides
administrators with dashboards for monitoring workforce
activity and generating reports. This solution not only enhances
payroll accuracy and security but also improves accountability
and efficiency in workforce management.

The system enables employees to log their attendance using a
mobile application, which captures their GPS location and a
real-time image at the time of check-in and check-out. These two
factors—location verification and image-based identity
confirmation—act as a dual-authentication method to prevent
fraudulent entries and ensure the employee is physically present

attendance data, calculates working hours, and processes payroll
automatically, reducing the need for manual intervention

B. Motivation

The motivation behind this project is to
eliminate these inefficiencies by using modern mobile and
location-based technologies. GPS tracking ensures the
employee is present at the designated location, while image
capture adds another layer of security by verifying identity.
Automating the payroll process not only reduces errors but also
saves time and operational costs.

By addressing these challenges, the proposed
system promotes a more accountable and transparent work
culture, enhances productivity, and provides a reliable solution
for modern workforce management.

at the assigned worksite. C. Objective
The system enables employees to log their attendance using a ) ) ) )
mobile application, which captures their GPS location and a ~ »  Give consumers a variety of safe login choices, such as

real-time image at the time of check-in and check-out. These two
factors—location  verification and image-based identity

voice command, facial recognition, and email/password.

confirmation—act as a dual-authentication method to prevent > Using a Naive Bayes classifier trained on a labelled
frauduler!t entries ant_j ensure the employee is physically present dataset of spam and non-spam emails, classify incoming
at the assigned worksite. emails in real-time
»  Provide an easy-to-use email management interface with
|. INTRODUCTION features like spam, sent items, and inboxes.
A. OVERVIEW . . .
» Show how machine learning and multi-factor
T In many industries where employees work on-site, auth_elntlcatlon ma§[/ betcomblned to provide a complete
in the field, or across multiple remote locations, traditional email management system.
attendance and payroll systems fall short in terms of accuracy - . .
and reliability. Manual methods are prone to errors, time theft, > Optimize ;hefm?chlc?e Iearrllngl mqgel t"_’md backend
and buddy punching (proxy attendance), while even basic processes for fast and accurate classtrication.
biometric systems lack location awareness. S .
y » Use Tailwind CSS to ensure a modern and visually

This project presents a smart solution: an Automated Payroll
System integrated with GPS Tracking and Image Capture.
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appealing design.
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Il. LITERATURE REVIEW
A. Existing Solutions

The Currently, a variety of systems are used across
organizations to manage attendance and payroll. Traditional
methods such as manual registers and Excel sheets are still
common in small businesses, but they are highly prone to errors,
manipulation, and inefficiency. Biometric systems, such as
fingerprint or facial recognition terminals, offer improved
security but are limited to fixed locations and are unsuitable for
field workers or employees who operate across multiple sites.
These systems also involve high setup and maintenance costs and
lack the ability to track the employee's real-time location.

RFID or smart card-based attendance systems offer
some convenience but can easily be misused through card
sharing, and like biometric systems, they do not capture the
employee’s location. Web and app-based attendance systems
have emerged as more flexible solutions, allowing remote check-
ins. However, many of these apps lack integrated GPS tracking
and image capture, making them vulnerable to false entries.
Meanwhile, popular payroll management software like ADP,
Gusto, or Zoho Payroll streamline salary processing, tax
deductions, and compliance, but they often depend on external
attendance data, which may not be entirely accurate or secure.

Multi-Factor Authentication

Multi-factor authentication (MFA) has become a vital tool for
strengthening the security of online platforms, including email
systems. Conventional authentication methods, such as
passwords, are increasingly prone to breaches due to issues like
weak password choices, phishing scams, and credential
stuffing attacks. MFA mitigates these risks by requiring users
to verify their identity through multiple means, such as
something they know (e.g., a password), something they
possess (e.g., a one-time password or OTP), or something
inherent to them (e.g., biometric data). Studies have
demonstrated that MFA significantly lowers the chances of
unauthorized access.

For example, biometric methods like facial recognition and
voice authentication have become popular due to their ease of
use and enhanced security. Despite these advancements, the
adoption of MFA in email systems remains limited, with many
platforms still relying on basic password-based systems or
two-factor authentication (2FA). This limitation highlights the
potential for exploring more sophisticated MFA approaches,
such as integrating biometrics with traditional authentication
methods, to further bolster email security.

A lot of current research focusses on enhancing Naive Bayes
by combining it with hybrid classifiers, real- time adaptive
learning models, and feature engineering approaches. In
order to improve email categorisation systems' resilience,
effectiveness, and ability to adjust to changing spam tactics,
future research is probably going to investigate
reinforcement learning, adversarial spam detection methods,
and decentralised spam filtering solutions.
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One kind of linear classifier is the Naive Bayes
classifier. The Bayesian theorem serves as the foundation for
the naive bayes algorithm, a fairly straightforward technique
used for classification. The naive bayes classifier is based on
a probabilistic model. Based on the likelihood of previous
(trained) datasets, the Naive Bayes algorithm will determine
the likelihood of an input word and categorise it as spam or
not. The formula used by the Naive Bayes algorithm to
determine if an input message is spam or not is provided
below.

11l METHODOLOGY
1. Research Approach

The The proposed system follows a structured
approach to automate payroll processing by integrating GPS
tracking and image capture for attendance validation. The
process begins with employee registration, where essential
details such as name, employee ID, phone number, and
designated work location are stored in the system. Employees
are authenticated securely through login credentials or OTP
verification before accessing the attendance system.

To mark attendance, employees use a mobile
application that records the time, captures their current GPS
coordinates, and takes a real-time image using the device’s
front camera. This dual-verification method ensures that the
employee is physically present at the assigned location and
prevents proxy attendance. The system also applies
geofencing techniques to validate whether the captured
location falls within an authorized worksite boundary.

Once attendance is recorded, the system validates the
data and flags any suspicious entries—such as those made
from outside the designated area or with missing/unclear
images. After successful verification, the system calculates
total working hours by comparing check-in and check-out
times. It incorporates business rules such as regular hours,
overtime, late entries, and absences to compute salaries
accurately. These calculations are performed automatically
based on pre-set pay structures, deductions, and bonuses.

An admin dashboard allows HR or management
personnel to monitor attendance records, track employee
locations, view payroll details, and generate reports. It
provides real-time insights and control over the workforce,
enabling efficient decision-making. Additionally, employees
can access their salary slips and attendance history through
the app or portal. The system ensures transparency,
minimizes manual errors, and streamlines the entire payroll
process from attendance tracking to salary generatio
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The admin dashboard is accessible via a secure web portal and
offers a more detailed and functional interface. It features an
overview panel showing real-time statistics such as the number of
employees checked in, attendance percentages, and location
heatmaps. Admins can view and manage employee profiles,
monitor daily attendance logs with GPS and image proof, and flag
irregular entries. The dashboard also includes payroll processing
tools, allowing HR staff to view automated salary calculations,
approve payrolls, and generate reports in Excel or PDF formats.

1. Libraries and Frameworks Utilised

The following machine learning tools and libraries are used
to implement and assess the spam classifier:

» Python is the language used for implementation.

» NumPy with Pandas (for manipulating data)

)

2. Comparison with Another Spam Techniques

In order to verify, its performance is contrasted with:

a. Support Vector Machines (SVM): a computationally costly
but highly accurate method.

b.Random forests and decision trees (C4.5) are more
interpretable but have the potential to overfit.

B. Deep learning models, such as CNN, LSTM, and BERT,
have higher accuracy but demand more processing power and
large datasets.

Although Naive Bayes provides quick and effective spam
classification, deep learning-based techniques are more
accurate but require more computing power.

Fig.1 : Flow Chart of Research Approach

A. User Interface IV IMPLEMENTATION

The user interface (UI) of the proposed systemis A Key Tools and Technologies:
designed to be simple, intuitive, and mobile-friendly, catering to

both employees and administrators. The primary platform willbe 3. Eontend: HTML, CSS, JavaScript, Tailwind CSS, Face
a mobile application for employees and a web-based API, Web Speech API.
dashboard for administrators and HR personnel.
. »  Backend: Python, Flask/Django, geocoder API/IMAP.
For employees, the mobile app offers a clean and
minimal interface that allows quick access to essential features. g Frontend Development
Upon logging in, users are greeted with a home screen displaying
their current status (checked-in or checked-out), along with 3 | 5gin Page: Email/Password Input, Face Recognition
options to mark attendance. When the employee taps the “Check Button, location capture.
In” or “Check Out” button, the app automatically captures their
GPS location and opens the front camera for real-time image 5  Responsive Design: Ensures compatibility with
capture. A confirmation screen appears after successful different screen sizes.
submission, showing the timestamp and location details.
Employees can also view their attendance history, monthly
working hours, and downloadable salary slips from a
dedicated section in the app.
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C. Backend Development

>  Authentication: Validate user credentials, face
recognition, and voice command.

éﬁo G »  Email Fetching: Retrieve emails from the user's inbox.
HR v

»  Classification: Preprocess email content and classify
using Naive Bayes.

P e » APl Integration: Communicate with the frontend and
machine learning model.
D. Machine Learning Model
Fig.2.User Login page > Data Preprocessing: Tokenization, stopword removal,

stemming/lemmatization.

—_ﬂmm > Model Training: Train the Naive Bayes Classifier using

the preprocessed dataset.
A -
>
Eharath

»  Model Evaluation: Evaluate the model using metrics like
accuracy, precision, recall, and F1-score.

Chandra

P »  Model Integration: Save the trained model and integrate
19:36:57 it into the backend for real-time classification.

Fig.3.Login with employees

Face Recognition Login

Fig.5.data with payroll system
V.RESULT

Accuracy Accuracy is a critical component of the
proposed system, as it directly impacts payroll reliability,
employee trust, and operational efficiency. The integration of
GPS tracking and real-time image capture significantly
enhances the accuracy of attendance data by eliminating

common issues such as proxy attendance, manual entry errors,
and false location claims. GPS tracking ensures that
_ employees can only check in and out from designated
locations, with a high level of precision depending on the
mobile device and network conditions. Geofencing techniques
v further refine this by restricting attendance marking to specific

geographic boundaries.
Image capture adds an extra layer of identity
verification, reducing the chances of impersonation or buddy
kgl S Y W g Mgt | pUnChing. Real-time image data ensures that the person
- — — marking attendance is the actual employee, especially when
combined with optional face recognition technology.
Additionally, the system timestamps every entry and exit,
allowing for exact calculation of working hours, overtime, and
lateness, which contributes to highly accurate payroll

Fig.4.Login with Face Recognition and GPS location capture processing.
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VI CONCLUSION

The proposed Automated Payroll System with
GPS Tracking and Image Capture offers a modern, efficient,
and secure solution to the longstanding challenges of
attendance management and payroll processing. By
integrating real-time location tracking and image-based
identity verification, the system ensures accurate and tamper-
proof attendance data, particularly for organizations with
mobile or field-based workforces. It significantly reduces the
scope for manual errors, time theft, and proxy attendance,
while also streamlining the entire payroll workflow through
automation. The system not only enhances transparency and
accountability but also improves overall operational
efficiency and employee satisfaction. With its user-friendly
interface and scalable architecture, this solution can be
adapted to a wide range of industries and business sizes. In an
era where remote work and field operations are increasingly
common, such a system represents a forward-thinking
approach to workforce management..

VII FUTURE WORK

In The proposed system lays a strong foundation for
automating attendance and payroll using GPS and image
capture; however, there are several opportunities to expand its
capabilities and enhance performance in future iterations. One
promising enhancement is the integration of Al-powered
facial recognition for real-time, automatic identity
verification. This would eliminate the need for manual review
of captured images, improve security, and streamline the
attendance process.

To make the system more versatile in areas with poor
connectivity, an offline attendance mode could be
introduced, where the app stores attendance data locally and
syncs it with the server once an internet connection is
available. Similarly, implementing QR code-based check-in
as an alternative to GPS in indoor environments where
satellite signals may be weak could improve usability.

Another area of future development involves incorporating
location history tracking and route mapping for employees
who are constantly on the move, such as delivery agents or
service technicians. This would allow managers to monitor
movement patterns and optimize task assignments.
Additionally, integrating the system with loT devices and
smart wearables could enable automatic detection of presence
and even measure productivity metrics like steps, distance
covered, or time spent on tasks.

On the payroll side, future versions of the system could
include dynamic tax and compliance modules that
automatically adapt to regional laws, generate tax forms, and
calculate deductions accordingly. Incorporating multi-
currency and international payroll support would make the
platform suitable for global companies managing remote
teams.The admin panel could be upgraded with
advanced analytics, including dashboards that display
real-time KPIs, heatmaps of attendance across locations,
and predictive analysis to forecast absenteeism or
workforce shortages. Customizable report builders
and automated alerts for anomalies or policy
violations would further empower HR teams.
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