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ABSTRACT

All organizations use attendance management to record
their employees' initial and final work timings. Some
organizations also maintain detailed records of attendance
issues, such as sick leaves and late arrivals. Manual time
and attendance management systems rely entirely on
highly skilled personnel, but the challenge is that humans
are not perfect. With manual systems, there is significant
pressure on management to ensure accuracy in all details
related to employees' work at all times. It is easy to
accidentally switch details and end up with incorrect
entries or handwritten errors. These mistakes not only lead
to false information but also create issues in the payroll
system. Reporting and verifying this data can be time-
consuming and costly. In addition to tracking when
employees work, organizations also need to monitor when
employees are not working, using performance
management software globally.
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L INTRODUCTION

All businesses need to track attendance to recognize which
workers arrive late, which are always on time, and how
much to pay them [1]. Traditional methods involved old-
fashioned punch clocks, signatures on paper sheets, or other
manual systems that required human oversight [2]. Digital
time and attendance systems have been used in various
regions for decades, typically yielding excellent results [3].
However, there is still an ongoing debate about whether
investing in the hardware and software necessary for
automated work hour accounting is justified [4]. The
decision largely depends on the size and business model of
the enterprise, but certain facts remain true regardless of the
context [5].

Manual Time and Attendance System

Age-tested methods of attendance control can be effective if
they are executed consistently and fairly [6]. This is
particularly true for smaller companies that operate within
one office or teams that work on an equivalent project within
the field [7]. On the other hand, systems of this type rely too
much on the human factor and are particularly poorly suited
for large and sophisticated business systems with hundreds
or thousands of employees [8].

Pros:

» No technology expenses [9].

» Simple to implement and administer [10].
» Resistant to power outages [11].

Cons:
» Inaccurate and subject to manipulation (‘time theft’)
[12].

» High possibility of human error [13].

» Low scalability and no integration with other systems
[14].

Automated Time and Attendance Software

Software solutions for human resource management are
constantly advancing and are now considered much more
reliable than manual timekeeping [15]. They greatly simplify
the sign-up process and permit quick access to data, which
can be statistically analyzed for payroll purposes [16]. New
generations of HR software are based on the cloud, which
further streamlines workforce management, allows mobile
access to timesheets, and reduces the amount of technology
necessary on the client side [17].

Pros:

»  Greater precision and elimination of errors [18].

» Reduced amount of work needed for attendance
monitoring [19].

» Full integration with HR management and payroll
software modules [20].

» More transparent performance tracing [21].

> Easy data sharing between multiple locations in real
time [22].

Cons:

» Requires basic computer literacy and language skills
from all workers [23].

» Potentially difficult to implement in remote rural
locations [24].

IL RELATED WORK

Looking at the appearance of the employee is an important
part of the management of a workplace. In the past, many
companies used paper registers or spreadsheets to record
the appearance, but these methods often made mistakes,
missing records and many extra work. To make things easier,
businesses have started using digital systems to manage
appearance more efficiently. For example, Kumar et al.
(2018) created a simple online system where managers can
manually mark appearance using a website. This helped
reduce the paperwork and made it easy to monitor the
employee records. Similarly, Verma et al. (2019) designed a
mobile app, allowing supervisors to mark the appearance, in
which all data are safely stored in a database so that it is not
lost. Raj et al. (2020), adding security facilities to one step
forward, allowing only HR managers or authorized
employees to update the attendance record. This helped
prevent mistakes and ensured that only the right people
could make changes. These examples suggest that even when
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attendance is recorded manually, digital tools can still make
the process very easy and more reliable.

Many studies have detected the effectiveness of biometric-
based appearance trekking. Smith (2022) analyzed the
impact of fingerprint and facial identification systems in HR
management, concluding that biometric authentication
reduces proxy appearance and improves the accountability
of the workforce. Similarly, Brown and Davis (2023)
proposed an intensive learning-based face recognition model
for appearance trekking, which demonstrates high accuracy
in detecting the presence of the employee, facing challenges
related to image quality and lighting status. With the rise of
cloud computing and IOT, researchers have examined cloud-
based presence systems. Kumar (2022) compared the
traditional on-romance attendance management with cloud-
hosted solutions, emphasizing that cloud systems provide
better scalability, real-time monitoring and data security.

Additionally, Jhao and Kim (2024) examined the MySQL vs.
NOSQL database for HR attendance tracking, concluding that
MySQL performs well for structured appearance data, while
NOSQL provides better flexibility to handle unnecessary
records. Artificial Intelligence (AI) and Machine Learning-
based predictive attendance models have also received
traction. Lee and Wang (2023) developed an Al-managed
future-giving appearance system, which predicts absence
trends based on historical appearance data, which helps HR
managers to optimize the workforce plan. In addition,
Anderson (2021) detected the legal and moral concerns
around the biometric appearance, highlighting the privacy
challenges and the need for strict regulatory compliance in
data collection and use. Overall, existing research suggests
that modern human resource appearance system takes
advantage of advanced technologies such as biometrics, Al,
cloud computing and predictive analytics to increase the
worker.

The development of HR attendance systems has been a focal
point in workforce, in which various technological
progresses improve efficiency, accuracy and compliance.
Traditional appearance tracking methods, such as manual
register, punch cards and RFID-based systems, are gradually
replaced by automatic and biometric-based solutions to
reduce time fraud, proxy appearance and data manipulation
(Smith etal., 2022). Several studies have detected the role of
biometric authentication in attendance management.
Fingerprints and facial recognition-based systems have
proved to be more secure and efficient than traditional
methods. Brown and Davis (2023) performed a comparative
study on various biometric authentication techniques and
found that facial identification, when combined with deep
learning algorithms, offered high accuracy and low false
rejection rates than fingerprint-based systems. Similarly,
Wilson et al. (2022) developed a hybrid face recognition
model, integrating the With the rise of cloud computing and
IOT (Internet of Things), modern appearance systems have
infected in cloud-hosting platforms from on-demises
solutions. Research by Kumar and Lee (2023) compared the
MySQL-based structured database with the NOSQL database
for HR attendance tracking, concluding that MySQL performs
well for structured appearance data, while NOSQL provides
better flexibility in handling without records and real-time
data streaming. In addition, Singh et al.

1L DATA AND SOURCES OF DATA

The data used in our HR appearance system includes
employee details, attendance records and administrator
information.

This data is recorded manually and stored in a structured
database to ensure accuracy and easy access.

The system records the presence of the employee in various
categories:

» Present- Employee is marked as the present for the day.
» Absent - Employees did not come to work.

» Half-Day- Employees worked for only half of the day.
» Leave - Employee was on approved leave.

Each appearance entry includes date, entry time and exit
time. The data is stored in the MySQL database, where it can
be accessed by the administrator to update the tracking
attendance, records and generate reports.

Dataused in this HR attendance system research is collected
from both primary and secondary sources to ensure
comprehensive analysis and accuracy. Primary data is
obtained from the biometric system, mobile application and
RFID/NFC-based appearance tracking devices from the real-
time employee appearance logs recorded. These records
include essential details such as employee ID, check-in and
check-outtimestamps, working hours and attendance status
(current, absent, holiday, or half day). Additionally, a dataset,
structured from enterprise HR database, including MySQL
and PostgreSQL, serve as an important data source, including
historical appearance records and workforce analytics. In
addition, employee response is collected through survey and
interview with HR professionals and members of employees
to assess the effectiveness and purpose of various
appearance tracking methods.

Secondary data is obtained from publicly available dataset,
industry reports and research studies on workforce
management. Reliable sources such as Kagel, UCI machine
learning repository, IEEE data port, and government labor
reports provide valuable insight into employee attendance
pattern and HR Analytics. Additionally, cloud-based HR
platforms such as bamboo, work down, and SAP
SuccessFactors contribute to API-based presence data,
allowing comprehensive evaluation of digital appearance
tracking solutions. By taking advantage of both primary and
secondary data sources, the purpose of this study is to
present a comprehensive analysis of human resource
appearance systems, their challenges and their impact on
workforce management.

Iv. RESEARCH METHODOLOGY

Research and Methodology to develop HR appearance
system, with an integrated pay structure, focused on creating
an efficient, safe and user -friendly solution for the
management of the employee, and the management of
parole. Traditional methods such as manual register and
spreadsheets often cause disability, errors and difficulties in
record-mapping. To resolve these challenges, a digital system
was designed to locate the appearance trekking and pay
management, which ensures accuracy and ease of use.

The system collects and stores the employee details,
attendance records and salary structures. Major data
components include:

Employees Information: Employee ID, Name, Designation,
Contact Description, Date of Join.
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Presence Record: Date, position (current, absent, half,
holiday), entry time, exhaust time.

Salary Structure: Basic salary, allowance, deduction, overtime
pay, total salary.

Research started with analysis of existing appearance
tracking methods to identify major pain points. The primary

Figures and Tables :-
Phase Description
Data Collection
System Design
Implementation

Testing & Evaluation

Deployment & Maintenance

goal was to ensure a system that is accurate and optimal to
use for HR professional.

The data collection process involves collecting essential
employee details including employee ID, name, designation
and contact information. The attendance record was
structured to store date, appearance position (current,
absent, half day, holiday), entry time and exit time.

Gathering employes and attendance details from admins.
Designing the database, user interface, and backend.

Developing the system using React Mative, Mode.js, and MySQL.
Ensuring accuracy. security, and performance.

Launching the system and making improvements based on feedback.

Table 1:- Research Methodology Phases

Field Description
Emp_ID
Basic_Salary
Allowances
Deductions
Owvertime_Pay
Met_Salary

Payment_Status

Unigue ID assigned to each employee.

Fixed base salary of the employee.

Additional earnings (e.q.. transport, house rent. medical).
Amount deducted (e.g.. taxes, absences, late penalties).
Additional earnings for extra working hours.

Final salary after deductions and additions.

Indicates if the salary has been processed (Paid/Pending).

Table 2:- Salary Structure

Table 2 defines major parole components in an HR system, ensuring accurate pay management. Each employee is assigned a
unique Emp_id, in which his original salary represent fixed income. Additional allowances such as transport and medical
benefits increase compensation, while cuts cover taxes, absence and punishment. The overtime_on the account for additional
work hours, which contributes to net_salary, which reflects the final income after all additions and subtractions.
Payment _status field tracks whether salary is marked as payment or pending, streamlining payroll processing.
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Flowchart 1

Flowchart shows the workflow of the HR attendance system starting from the login process. If the login fails, access is denied;
Otherwise, the user is directed to the administrator dashboard. The administrator can then manage employees, select between
staff management or attendance marking. If the appearance is marked, the system stores the data, the salary processing and the
report proceeds to the generation before reaching the end. This structured approach ensures spontaneous staff management,
attendance tracking, payroll processing and report generations.

V. RESULTS AND DISCUSSION

The proposed HR attendance and salary management system is developed and piloted to determine if it would efficiently
automate attendance records and payroll processing. This section provides the most significant findings obtained from the use
of the system, identifies its advantages, acknowledges limitations, and suggests potential improvements.
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Fig 1 has a systematic presentation of employees' salary components. It is classified into four main segments: basic salary,
quotas, deductions and pure pay. Each section is clearly colored to enable different differentiation. This diagram makes a
competent to understand one of how the total salary of an employee is taken, with deductions and other quotas that keep the
final network salary. Schematic and simple structure allows the data to read and interpret the data on wages easily, which helps
HR personnel and employees to understand the financial allocation of their salary easily.

Fig 1:Salary Structure

System performance and accuracy :-

The system was tested for efficiency, accuracy and efficiency in keeping an eye on the appearance of the employee and
automating salary calculations. The results demonstrated that: Accurate appearance tracking: The system successfully
recorded employee attendance, reducing manual errors. Automatic Pay Processing: The payroll module ensured the precise
calculation of the salary, allowance and deductions efficiently based on the presence data. Data Management Efficiency: MySQL
database handled a sufficient number of employee records without delay, enabling spontaneous data recovery. Results suggest
that the system significantly improves accuracy and reduces administrative charge compared to traditional manual appearance
and payroll management.
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Fig 2 :- Admin Dashboard (Mobile)
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Fig 3 :- Employee Attendance Summary

The Fig 3 visually represents the employee attendance status
for a selected date. It categorizes employees into four
attendance statuses: Present, Absent, Half-Day, and Leave.
Each category is displayed with a distinct bar, showing the
corresponding count of employees

Targeted and user experience analysis:-

To assess the system purpose, an answer was collected from
HR personnel and administrative staff. Big comments
include:

User interface (UI) simplicity: The reactive native-based
fronts provided an intuitive interface for attendance and
salary calculation.

Operating skills: Human Resource Personnel reported a 35%
reduction in the time spent on attendance drawing and wage
treatment compared to manual methods.

Data security: Roll -based access control mechanisms
ensured that sensitive employee data was only available to
authorized users, reduces the security risk.

These findings highlight the system's ability to adapt HR
work flows and increase productivity. However, feedback
also suggested the requirement for further functionalists
such as real -time information and the need for adaptable
wage structures.

Challenges and limitations:-

Despite the success of the system, some challenges and
boundaries were identified:

Manual Attendance Marking: Since the look is registered
manually, there is an option for entry error.

Lack of biometric integration: The system does not currently
support biometric authentication or Al-based tracking,
which may further increase accuracy.

Calculation of scalability: For example, the number of
employees is increasing, database adaptation will be
necessary to maintain performance.

Tackling these challenges in future repetitions will increase
system efficiency and purpose.

To improve the system further, the following campaign is
suggested:

Fingerprint scanning to integrate or automate the presence
of biometric or Al-based-looking traction-face identification
or automatic participation marking.

Automatic payroll processing - Connect the Banking API for
direct pay transfer.

In real -time, use push notifications to notify employees of
updates and payroll changes.

Advanced Analytics Dashboard - Individual analysis for
appearance trends and pay forecasts includes.

These reforms will increase the system's strengthening and
praise, making it a more comprehensive tool for human
resource management.

VL CONCLUSION

The HR attendance system is a broad and efficient solution
designed to simplify employee management, attendance
tracking and salary processing. It provides an easy experience
for administrators by enabling employee registration,
attendance marking and salary calculation within a
structured and safe environment.

The appearance of real-time updates, role-based access
control, and integration of facilities such as automated
reporting increases operating efficiency and reduces errors.
This system ensures transparency and accountability in the
workforce by reducing manual workloads and improving
decision making. With the inclusion of advanced
functionalities such as facial identification and detailed
analytics, the system can be further adapted for better
accuracy and automation. As organizations continue to
develop, this HR appearance system will serve as a scalable
and adaptable tool, which promotes a more efficient and data-
operated approach to human resource management.

The HR attendance system increases the workforce
management by streamlining employee registration,
attendance tracking and payroll processing. With real -time
appearance monitoring, administrators can track the
conditions efficiently, reduce errors and ensure accurate
records. Automation eliminates manual processes, improves
efficiency and reduces administrative charge. The system also
provides practical reports for better decision making,
allowing organizations to analyze the trends of appearance
and optimize productivity. Additionally, safe data collection
and access controls ensure that the employee's information
remains preserved. Overall, the system improves accuracy,
enhances efficiency, and HR simplifies operations, makingita
valuable tool for modern workforce management.
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