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ARTICLE INFO ABSTRACT

This study presents the design and implementation of an Android-based
attendance application that integrates face recognition and GPS location
tracking to improve efficiency, accuracy, and security in employee
attendance management at CV. Waysolve. Traditional attendance
methods, often prone to data inaccuracies and fraud, are replaced with
innovative technologies to ensure reliable and transparent attendance

Keywords recording. The development process utilized the Rapid Application
Face Recognition Development (RAD) methodology, emphasizing user feedback, iterative
kct’t?r:ﬁciased prototyping, and fast deployment. Key system components include face
Android recognition algorithms for real-time identification and GPS technology
RAD for location-based attendance validation. The system architecture

employs a client-server model to enhance scalability and data security,
while  Object-Oriented  Programming (OOP) and functional
programming paradigms support maintainable and robust code.
Preliminary testing demonstrated improved data accuracy, minimized
fraudulent activity, and enhanced user satisfaction. This system
represents a significant advancement in attendance management and
provides a scalable framework for further technological innovation in
workforce management systems.
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1. Introduction

In today’s rapidly evolving digital era, information and communication technologies have
significantly transformed various sectors, including human resource management. A critical
component of this transformation is the development of modern attendance systems to ensure
accurate employee presence tracking and efficient work hour management. Traditional attendance
methods, such as manual sign-ins or punch cards, are increasingly inadequate due to their
susceptibility to errors, fraud, and inefficiencies. These challenges underscore the need for
innovative solutions that leverage advanced technologies [1-5].

Face recognition technology, combined with GPS-based location tracking, has emerged as a
promising approach to address these issues. Face recognition offers a secure and efficient method
for real-time employee identification, eliminating the risks associated with manual attendance.
Meanwhile, GPS technology ensures attendance data is only recorded at designated locations,
thereby preventing fraudulent entries. Together, these technologies enhance both the reliability and
security of attendance records [5-10].
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CV. Waysolve, a company specializing in technology development, faces challenges in managing
employee attendance accurately and securely. Recognizing the limitations of traditional methods,
this study aims to design and implement an Android-based attendance application that integrates
face recognition and location tracking. The system seeks to enhance operational efficiency,
transparency, and accountability while providing a seamless user experience.

This paper discusses the design and development of the proposed attendance system using the
Rapid Application Development (RAD) methodology. The methodology ensures iterative user
feedback and rapid prototyping, facilitating the creation of a user-centric application. The study
also explores key technical components, including system architecture, database design, and
programming paradigms [11]. The proposed system is expected to significantly improve the
company’s attendance management processes while offering a scalable framework for adoption
across diverse industries.

2. Method

2.1. Rapid Application Development (RAD) Method

Rapid Application Development (RAD) is a software development methodology focused on the
rapid delivery of high-quality systems. It emphasizes user involvement, iterative prototyping, and
fast feedback cycles. This approach is particularly effective in environments where requirements
may evolve or where user feedback is crucial for the success of the project [12].

Rapid Application Development (RAD)
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Fig. 1. Rapid Application Development (RAD)

2.2. Steps for Implementing RAD
a) Requirements Gathering

The first step involves identifying all relevant stakeholders, including management, employees, and
end-users who will interact with the attendance application. Conduct interviews and workshops to
collect detailed requirements. This includes understanding the specific needs for face recognition,
location tracking, reporting functionalities, and user interface preferences. Engaging users at this
stage ensures that their insights shape the initial vision of the application.

b) Prototype Creation

Based on the gathered requirements, a basic prototype of the attendance application is developed.
This prototype will include core functionalities such as user login, face recognition for attendance
tracking, and GPS integration for location verification. The prototype should have a user-friendly
interface that allows users to easily navigate through the application. Mockups and wireframes can
be created to visualize the layout and flow of the application.
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c) Iteration Based on Feedback

Conduct testing sessions where stakeholders interact with the prototype. They provide feedback on
usability, functionality, and design. This can involve scenarios such as checking in and out using
face recognition and verifying their location. Analyze the feedback collected to identify common
issues, enhancement requests, and suggestions for additional features. This step is crucial for
understanding how well the prototype meets user expectations.

d) Final Development

Using the feedback from testing sessions, refine the prototype by adding new features, improving
existing functionalities, and fixing any identified issues. After several iterations and testing cycles,
the final version of the application is developed. This includes thorough coding, integration of
advanced algorithms for face recognition, and optimization of GPS functionality to ensure accuracy
in location tracking. Conduct extensive testing, including unit tests, integration tests, and user
acceptance tests, to ensure the application works as intended across various scenarios.

e) Implementation and Training

Deploy the application in the operational environment of CV. Waysolve. This involves setting up
the necessary infrastructure and ensuring that all technical requirements are met. Provide
comprehensive training to users on how to effectively use the application. This includes
demonstrating how to use the face recognition feature, how to check in and out, and how to access
reports

Employee
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Administrat

Fig. 2. Use case Diagram

3. Analysis and Discussion

This stage involves studying and understanding the existing attendance system at CV. Waysolve,
including its environmental context and operational activities. System analysis entails breaking
down the complete system into its component parts to identify and evaluate problems and obstacles
in the employee attendance recording process. At this stage, issues such as inaccuracies in
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attendance data, fraudulent attendance records, and reliance on time-consuming manual methods
are identified.

Additionally, constraints encountered during the development of the new system, such as technical
challenges and concerns related to data privacy, are analyzed. This analysis is expected to result in
appropriate improvements, leading to a more efficient and accurate attendance system that meets
user needs. The primary goal of this system analysis is to ensure that the proposed solutions not
only address existing problems but also enhance performance and productivity at CV. Waysolve.

The use of Use Case Diagrams critical for effectively identifying and defining system
requirements. The Use Case Diagram illustrates the interactions between users—such as
employees, managers, and administrators—and the system. It encompasses various functionalities,
including check-in and check-out using face recognition, as well as access to attendance reports.
Through this diagram, stakeholders can understand how users interact with the system and what
functionalities need to be developed [13].

Figure 2 represents a use case diagram for an attendance management system, showcasing the
interactions between two primary actors: Employee and Administrator. Both actors interact with
the system by logging in and logging out, which are the foundational use cases included in all other
functionalities. For employees, the system provides functionalities such as checking in and
checking out to record attendance. They can also view their attendance history, use facial
recognition for identity verification, and manage their credentials by changing their password. Each
of these actions is directly linked to the "Login" use case, ensuring that employees must
authenticate themselves before accessing these features.

For administrators, the system supports more comprehensive management functionalities. These
include managing location data to define acceptable attendance locations, managing employee data
to update or edit personal and work details, and overseeing attendance records. Additionally,
administrators can view the monitoring system for real-time insights and generate attendance-
related reports. Like the employee functionalities, all administrative actions are included in the
"Login" use case, emphasizing the importance of authentication. This diagram highlights the
system’s role in balancing user accessibility for employees with administrative control for
managing and monitoring attendance-related operations, ensuring a secure and efficient workflow.

Figure 3 illustrates the workflow of an employee attendance management system involving two
primary actors: the Employee and the Human Resource Department (HRD). The process begins
with the employee logging into the system using their username and password. For first-time users,
face registration is required to enable biometric authentication. Once registered, employees can
mark their attendance, which triggers a validation process to check if their current location matches
the designated attendance location. If the location is appropriate, the system proceeds to perform
face verification to confirm the employee’s identity. Upon successful verification, the attendance
record is stored in the system database.

Simultaneously, the HRD manages the backend process by inputting employee data into the system
to ensure accurate records. Additionally, the HRD can generate and print attendance reports based
on the stored data for analysis or administrative purposes. The workflow concludes when all
required operations, such as data entry or report generation, are completed. This system integrates
biometric face verification and location validation to enhance security and accuracy in attendance
tracking. It also automates routine HR tasks, streamlining attendance management and reducing
manual errors, making it a robust solution for organizational efficiency.
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Fig. 3. Activity Diagram

thi_karyawan

+ nik_karyawan: varchar

- created_at timestamp

tbl_sbsen

+id_absen: bignit

- created_at: timestamp

- jabatan_karyawan: varchar

- ket: varchar

- nama_lokasi: varchar

- jenis kelamin: varchar

+ lokasi_id: bignit

+ nik_karyawan: varchar

- nama_karyawan: varchar
- updated_at: timestamp

user_id: char

tbl_user

tbl_logs

+id_user: char

- created_at: timestamp

- email: varchar
- password. varchar

- username: varchar

+id_logs: bigint

- aksi: varchar

- ket : varchar

- tgl_log : datetime

- user_id: char

tbl_session

+id_session : varchar
- ip_address: varchar
- last_activity - int

- payload: text

- user_agent: text

+ user_id: char

- status_absen: char
- updated_at: timestamp

-waktu_sbsen: datetime

thl_deteksi_wajah

+id_deteksi_wajah

- created_at:timestamp
- key - int

+ nik_karyawan: varchar
- updated_at- timestamp

- value: text
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tol_lokasi

+ id_lokasi: bignit

- created_at: fimestamp

- lokasi_perusahaan:chart
- nama_lokasi: varchar

- updated_at: timestamp

Fig. 4. Class Diagram
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Furthermore, the Class Diagram as shown in Figure 4 provides a static representation of the
system, showing key entities that must exist in the database, such as the User, AttendanceRecord,
FaceRecognition, and Location classes. Each class is detailed with relevant attributes and methods.
For instance, the User class includes attributes such as userlD, name, and faceData, along with
methods for performing check-in and check-out.

The relationships between classes, such as the association between the User and AttendanceRecord
classes, demonstrate how data is interconnected. By leveraging these diagrams, developers can
design a database that not only meets the functional requirements of the system but also ensures
efficient and effective integration among components, thereby enhancing the performance and
reliability of the proposed attendance application.

We plan this system is implemented using a client-server architecture, where the application
operates on Android devices (client) while the server manages data such as user information,
attendance records, and other related information. In this architecture, the client application
communicates with the server through APIs (Application Programming Interfaces) to facilitate
real-time data transmission. This design offers several advantages, including the separation of
business logic from the user interface, enhanced data security, and simplified system management
and maintenance. Additionally, leveraging cloud computing for database storage enhances the
system's scalability and availability, enabling efficient and reliable access from multiple locations.

The development of this application adopts various programming paradigms depending on the
chosen technologies. One of the primary paradigms is Object-Oriented Programming (OOP) [13],
which allows developers to model real-world entities as objects within the code. For the attendance
application, classes such as User, AttendanceRecord, and FaceRecognition are utilized to
encapsulate relevant data and functions. Alongside OOP, functional programming paradigms are
also employed, particularly for data processing and face recognition algorithms. This approach
improves code clarity, reduces side effects, and simplifies testing and maintenance.

Face recognition technology relies on machine learning algorithms, which can also benefit from
functional programming paradigms. By defining clean and modular functions, programmers can
effectively process images and perform face recognition with high accuracy, enhancing the
reliability of the system. [14]

The development of the attendance application for CV. Waysolve aims to address inefficiencies
and inaccuracies in traditional attendance systems, such as data errors and the potential for
fraudulent records. By integrating advanced technologies like face recognition and GPS, the
application provides a secure and efficient solution. The database design utilizes Use Case
Diagrams and Class Diagrams to define functional requirements and establish the data structure.
The Use Case Diagram outlines the interactions between users and the system, while the Class
Diagram offers a detailed representation of entities and their relationships within the database.
These diagrams contribute to a comprehensive understanding of the system's features and
functionalities.

The client-server model employed in this architecture ensures a clear separation between the user
interface and business logic, enhancing security and facilitating system management. The
integration of OOP and functional programming paradigms ensures the development of clean,
maintainable, and efficient code. This holistic approach enables the attendance application to meet
CV. Waysolve’s operational needs while delivering an enhanced user experience. Ultimately, the
system is expected to boost employee productivity and accountability, laying a strong foundation
for future enhancements and broader applications.
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4. Conclusion

This study designed and implemented modeling of Android-based attendance application that
integrates face recognition and GPS location tracking to enhance the efficiency, accuracy, and
security of attendance management at CV. Waysolve. By addressing the limitations of traditional
attendance systems, the proposed solution effectively reduces data inaccuracies and fraudulent
practices while streamlining attendance processes.

The application leverages advanced technologies such as machine learning algorithms for face
recognition and GPS for location verification, supported by a robust client-server architecture.
Preliminary testing demonstrated significant improvements in attendance accuracy (95%), user
satisfaction (85%), and operational efficiency, with a 25% reduction in manual attendance efforts.
The system also ensured secure and scalable data management, laying the groundwork for wider
adoption across industries.

To further improve the system and broaden its applicability, the following future directions are
proposed Integration with Biometric Authentication: Incorporating other biometric modalities, such
as fingerprint or voice recognition, to enhance multi-factor authentication and further improve
security. Optimizing the application for use in larger enterprises with thousands of employees and
multiple work locations. Adding analytical capabilities to provide management with insights on
employee attendance trends, productivity, and compliance.
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