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Abstrak

The increasing number of Jaminan Kecelakaan Kerja (JKK) claims over the past five years
underscores the urgency of enhancing workplace safety measures. One possible solution is the
adoption of Automated Guided Vehicles (AGVs) to streamline warehouse operations and minimize
the risks associated with manual handling. In this study, the AGV is owned by the stakeholder, PT.
Stechog Robotika Indonesia (STECHOQ), which is responsible for AGV customization and the
development of its control system through a web-based application. The web-app was developed
using ReactJS, TypeScript, and Tailwind CSS, adopting the Agile Scrum methodology The web-app
development followed a two-sprint approach, with each sprint lasting one week. A total of six key
features were implemented Login, Dashboard, Station Management, AGV Management, Task
Management, and Robot Control. Iterative Black Box Testing was conducted on these six features
throughout both sprints, confirming their successful operation without any issues. Additionally, this
study modified the Agile Scrum methodology by merging the sprint retrospective with the sprint
review phase, enhancing efficiency while aligning with the existing workflow. The objective of this
study is to develop a web-based application capable of controlling the stakeholder's AGV.

Keywords: agile scrum, AGV, reactjs, rest api, web application

1 Introduction

Based on data from BPJS Ketenagakerjaan, the number of Jaminan Kecelakaan Kerja (JKK)
claims has continued to increase in recent years. In 2019, the number of JKK claims was recorded at
182,835 cases, which then increased to 221,740 claims in 2020, 234,370 claims in 2021, and 297,725
claims in 2022. This trend continued in 2023, where from January to November, the number of JKK
claims had reached 360,635 cases [1]. The increasing number of claims underscores the challenges in
ensuring a safe work environment. The high number of workplace accidents not only negatively
impacts workers' well-being but also affects company productivity. Research shows that improving
workplace safety contributes to increased employee productivity and work efficiency [2], [3]. By
lowering accident risks, employees are able to work more effectively, minimizing operational
disruptions.

The application of technology can be a key element in supporting workplace safety,
particularly through the implementation of the Industry 5.0 concept. Industry 5.0 refers to a new era of
industrialization where humans collaborate with technology and machines [4]. Thus, human-machine
collaboration in Industry 5.0 opens new opportunities to improve workplace safety, such as through
the implementation of robotics technology across various industries. The adoption of robotics
technology in industries not only enhances productivity and flexibility but also improves worker
safety, health, and well-being [4], [5].

One type of robot used in industries is the Automated Guided Vehicle (AGV). Automated
Guided Vehicles (AGVs) are mobile robots used in industries to transport goods from one location to
another [6]. AGVs are employed in modern warehousing and production environments to enhance
greater efficiency, flexibility, and reduce operational costs, ultimately supporting increased
productivity and the systematization of material flow [7]. Nevertheless, AGV management requires a
reliable control system to maximize operational efficiency and minimize material handling costs [8].
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In this study, the AGV robot is implemented in an industrial setting, specifically within the
stakeholder environment of PT. Stechoq Robotika Indonesia, the research partner.

PT. Stechoq Robotika Indonesia (STECHOQ) is a company specializing in robotics, playing a
role in customizing stakeholder-owned AGVs and developing their control systems through web-
based applications. The web-based application developed by STECHOQ not only enables AGV
control by operators but also serves as a platform that facilitates users in obtaining accurate and
relevant information [9]. While the AGVs used belong to stakeholders, STECHOQ customizes both
the hardware and software procurement aspects. Currently, the process of moving goods in
stakeholder warehouses still relies on human labor or equipment such as forklifts. With the
implementation of customized AGVs controllable via a web-based application, it is expected that
operational efficiency in stakeholder warehouses will be improved.

The web-based application for robot control is built using various technologies, including the
ReactJS library, TypeScript, and Tailwind CSS. React)S is chosen because it offers a virtual
Document Object Model (DOM) and server-side rendering [10], which help speed up the rendering
process and can impact the user experience. The web-based application development adopts the Agile
Scrum method. The Agile Scrum framework enables faster, more efficient, and flexible
implementation because its approach prioritizes iteration or rapid delivery, aligning with the evolving
software functionality [11]. The web-based application is tested using the Black Box Testing method,
which focuses on functionality [12], aiming to assess the user experience in meeting expected
performance outcomes

2 Literature Review

A study conducted by [13] foucses on the development of a web-based application for employee
attendance at Glints is built using React.js for the frontend, while the backend utilizes NodeJS and
ExpressJS. This project is part of the Industrial Project Exploration (IPE), which is a component of
the Merdeka Belajar Kampus Merdeka (MBKM). In this study, two sprints were conducted, each
lasting two weeks. Testing results from the first sprint revealed a failure in the account registration
feature, which was subsequently fixed in the second sprint. The implemented improvements proved
successful, ensuring that all testing activities in the second sprint were completed without issues. The
research demonstrated that the applied Agile Scrum methodology successfully enabled the
development of new features during the application development process without disrupting the core
features being developed.

Subsequent research by [14] explores the development of a web-based online survey platform
using the Agile Scrum methodology. This study resulted in several User Interface (Ul) components
that were developed iteratively. The project emphasizes the implementation of React.js as the primary
framework, enabling continuous iteration and improvement throughout the development process.
indicated that applying Agile Scrum in frontend development using ReactJS can improve
development team efficiency, enhance website aesthetics, and ensure periodic information updates.

While the previous studies focus on using ReactJS for various web applications, another study by
[15] as a startup in research, Ubaform requires the development of a website that offers users an
interactive experience, fast rendering for building document management, quiz, and online survey
features, as well as a modern user interface. The development of the web application utilizes various
packages provided by ReactJS, including react-router-dom, Material Ul, zxcvbn, react-multi-carousel,
Syncfusion, and react-icons. These packages are implemented on the Home Page, Login, Register,
Dashboard Page, Builder Page, and Play Page. In this research, found that using ReactlS in
developing the frontend for the Ubaform startup's Single Page Application (SPA) facilitates
developers and saves time.

[16] explores the development of an e-commerce website platform designed for small businesses.
In small-scale businesses, operations such as order recording and sales transactions are typically
managed manually. These challenges make it difficult for business owners to identify products that
are popular among customers. Developing an application using the Scrum method assists the
development team and small-medium enterprise management in defining system requirements and
facilitates the development team in obtaining reviews of the built features, enabling a faster
deployment process.
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Finally [17] discusses the development of a web-based information system designed for
managing training program data, participant attendance records, participant details, and invoice data,
which were previously not optimally managed by the company. The website was built using ReactJS,
MySQL, Java, and JavaScript, with the project completed in eight sprints over 33 days. The system
includes multiple user roles, namely admin, user, and guest, and consists of 21 product backlogs,
covering pages such as Home Page, Login Page, Order Page, and History Admin Page. This
inefficiency has affected the effectiveness and efficiency of training program execution. The website
is built using ReactlS, MySQL, Java, and JavaScript. The research aims to assist the company in
processing training data according to the scheduled timeline of the training program.

Table 1 summarizes the focus areas, technologies used, and key findings of the studies discussed
above, providing a comparative overview of their contributions to web application development using
ReactJS and Agile Scrum methodologies.

Table 1. Analysis of related studies and implementation

Study Focus Area Technology Used Key Findings

[13] Employee ReactJs, Node.js, Improved attendance tracking and
Attendance ExpressJs iterative feature development
System

[14] Online  Survey ReactlS Enhanced Ul development and iterative
Platform design improvements

[15] Document React]S (Package Efficient SPA  development and
Management & Material Ul) enhanced UI/UX
Survey System

[16] E-commerce React]S Facilitated iterative system
Platform for improvements and faster deployment
SMEs

[17] Training Program PERN (PostgreSQL, Improved training data management and
Management ExpressJS, ReactJS, system efficiency
System NodelS)

This AGV Control React]S (Package Adaptation of Agile Scrum by

Study System Shadcn Ul), TypeScript, integrating Sprint Retrospective within

and Tailwind CSS Sprint Review for streamlined feedback

and continuous improvement in AGV
control system development. Black Box
Testing confirmed system functionality
without constraints.

Unlike previous studies that focus on general web application development using ReactJS [13],
[14], [15], [16], [17] this research specifically explores the application of the Agile Scrum
methodology for developing an AGV control system using ReactJS, TypeScript, and Tailwind CSS.
Additionally, this study leverages modern UI/UX principles with the utilization of the shadcn/ui
package in React, which accelerates the development process. The system is evaluated through Black
Box Testing to ensure full functionality in an industrial setting. The web-based application to be
developed will enable administrators to control AGV robots via a dashboard, assigning tasks through
the Task Management feature. Furthermore, administrators can add, read, update and delete data
within the Station Management, AGV Management, and Task Management features. This study
primarily focuses on frontend development, ensuring that the interface is not only functional but also
visually intuitive, seamlessly integrating with backend APIs. The development process incorporates
Agile Scrum with an adaptation that integrates Sprint Retrospective within Sprint Review to
streamline feedback and optimize iteration cycles. The objective of this research is to create a robust
web-based AGV control system that leverages modern technologies while adopting the Agile Scrum
approach to optimize the development lifecycle.
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3 Research Method

The method used in this research adopts the Agile Scrum methodology, which is one of the
System Development Life Cycle (SDLC) methodologies. Agile is a software development
methodology that focuses on an iterative work process, allowing teams to quickly adapt to changes in
the project. However, no modifications are made until the Sprint concludes, unless the change is
considered significant enough to halt the Sprint [18]. With this approach, the development process can
be completed in a shorter time without compromising quality. Another definition of Agile
Development is a rapid software development method that accommodates changing requirements
within a relatively short time [19], [20].

Agile has several frameworks, one of which is Scrum. Scrum is a software engineering method
that adopts the principles of the Agile approach, focusing on strong team collaboration, incremental
product development, and an iterative process to achieve the final outcome [21]. Figure 1 illustrates
the stages of software development using the Agile Scrum methodology.

Sprint -—
Retrospective
Daily Sprint
& Sprint Planning Development Sprint Review Product Increment

User stories
Product Backlog Spint Backlog

Figure 1. Agile scrum method

In this study, the sprint retrospective was combined with the sprint review, rather than being
held as a distinct activity, to better align with the company’s existing workflow and reduce the time
spent in separate meetings. This adjustment was made to streamline the process, ensuring that the
team could efficiently manage their time while maintaining focus on both progress reporting and
improvement discussions in one session. The adaptation of the Agile Scrum methodology helped the
team sustain development efficiency by integrating feedback and improvement discussions within a
single session, thereby fostering a quicker response to issues and improving overall team dynamics.
Figure 2 illustrates the Agile Scrum workflow as adapted by the company, where the sprint
retrospective occurs immediately after reporting the progress of a sprint cycle during the sprint
review.

Daily Sprint

g S
&—»ﬁﬂ Sprint Planning » »  Development Ss%rr;%tti'f;:wmg » Product Increment

User stories
Product Backlog Spint Backlog

Figure 2. Adopted agile scrum method

3.1. User Stories and Product Backlog

User stories are brief, simple descriptions focused on users regarding a feature or function to be
developed [22]. The results of the user stories help identify the problems faced by users. In addition to
serving as a communication tool, user stories play an essential role in setting priorities for creating the
product backlog [23]. The product backlog is a prioritized list of features and requirements that will
be worked on during product development. At this stage, the researcher conducted discussions with

http.//sistemasi.ftik.unisi.ac.id

920



Sistemasi: Jurnal Sistem Informasi ISSN:2302-8149
Volume 14, Nomor 2, 2025: 917-931 e-ISSN:2540-9719

STECHOQ employees to determine the data specifications and features of the web application to be
developed.

3.2. Sprint Planning

Sprint planning is the stage that follows the creation of the product backlog. The purpose of sprint
planning is to determine the priority of tasks to be completed first [24]. The result of sprint planning is
the sprint backlog, which is a list of items that the development team must complete within the sprint
cycle. At this stage, the researcher discussed with the team to determine which items from the product
backlog would be worked on first.

3.3. Daily Sprint and Development

The daily sprint is a communication within the team to share work status, monitor progress, and
collaborate on resolving potential challenges or obstacles [25]. The daily sprint serves as a means to
accelerate product progress in achieving sprint goals [26]. After the daily sprint, the next stage is
development, which involves executing specific tasks as outlined in the sprint backlog. This phase is
divided into several stages, including architectural design, database design, interface design,
architectural implementation, database implementation, interface implementation, and system
integration. In this phase, the researcher focused on system design, interface design, interface
implementation, and system integration. The system integration in this research uses a
Representational State Transfer (REST) based Application Programming Interface (API).

3.4. Sprint Review

In this phase, the completed features are demonstrated to obtain feedback from the product owner and
to ensure that the developed features meet the product owner's requirements. At this stage, the
researcher conducted feature testing with team members first to identify errors and bugs early,
ensuring that the application's functionality runs stably before being presented to the product owner,
which in this case are the STECHOQ employees, during the sprint review stage.

3.5. Sprint Retrospective

The goal of the sprint retrospective is to evaluate the experiences during the sprint and identify
improvement steps for future work processes [27] with the expectation of maximizing work quality
and team collaboration in the next sprint. In this research, the sprint retrospective was not conducted
as the researcher adapted to the culture of the research partner.

4 Results and Analysis

4.1. User Stories and Product Backlog

User stories are necessary to understand the issues currently faced by the product owner. In this study,
the alignment of system requirements was delegated to STECHOQ employees. The researcher held
discussions with STECHOQ employees as the basis for creating the product backlog. The product
backlog in Table 1 was obtained through discussions between STECHOQ employees and the team.
Based on Table 1 there are 6 features or product backlogs that will be worked on during the web-
based application development process.

Table 1. Product backlog

Feature Description Priority

Login Admin can log in using the provided username and password  High

Dashboard Displays _information su_mmarizing the total data of AGV Medium
types, stations, and batteries, as well as robot control

Robot Admin can control the AGV Lidar robot, AGV Line Follower, High

Control and both robots

Station Admin can view all Station data, including station name, High

Management coordinates, etc., add, modify, and delete station data

AGV Admin can view all AGV data, including AGV name, AGV High

Management robot type, etc., add, modify, and delete AGV data

Task Admin can view all Task data, including AGV name, High

Management destination station, etc., add, modify, and delete AGV data
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4.2. Sprint 1

4.2.1 Sprint Planning

In the first sprint planning, the team held a meeting to determine the product backlog to be worked on
during the first sprint. The team consisted of the Scrum Master, Mechanical Engineer, Hardware
Engineer, Electrical Engineer, and Software Engineer. The Software Engineer in this project included
two Backend Programmers and one Frontend Programmer. In this sprint, the iteration was set to two
cycles, with each iteration lasting one week. The result of the sprint planning was the sprint backlog,
which in this study focused on frontend development. The main focus of the frontend work was to
build the User Interface (Ul) and integrate the REST API provided by the Backend Programmer.
Table 2 shows the sprint backlog for the Frontend Programmer, which contains a list of tasks based on
the product backlog in Table 1.

Table 2. Frontend Sprint Backlog (Sprint 1)
Description Details Priority

Designing the User Interface (Ul) for Designing Ul/UX using Figma Low

Login, Dashboard, Station

Management, and AGV Management

Slicing the Ul design Converting Ul design into React)S Medium
and Tailwind CSS

Integrating the Login, Dashboard, Connecting frontend Ul with High

AGV Management, and Station backend REST APl using

Management APIs TypeScript

Testing Login, Dashboard, AGV Conducting feature testing with High

Management, and Station Management the team and STECHOQ

features employees

4.2.2. Daily Sprint and Development

On each active day, a daily sprint was conducted to present the progress of the sprint backlog being
worked on by the team. The daily sprint lasted for 5-15 minutes and served as a coordination tool to
ensure that the tasks in the sprint were on track. For example, the researcher, as the frontend
programmer, presented the work that had been completed, such as designing the Unified Modeling
Language (UML), Ul design, slicing the design into ReactJS and Tailwind CSS, integrating the REST
API, and testing features. Initial testing was conducted by the team to ensure functionality before
presenting it in the sprint review. The development stage began with the design of the Unified
Modeling Language (UML). UML was used to describe the software design to be built [28]. The
UML diagrams created in this study included use case diagrams, sequence diagrams, and activity
diagrams. The use case diagram shown in Figure 3 illustrates the admin's access rights when
interacting with the web application. The admin must first log in to access the Dashboard, Station
Management, AGV Management, and Task Management features.

Dashboard
Station
Manajemen

AGV Manajemen
I Task Manajemen

Figure 3. Use Case Diagram Sprint 1

Admin
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The sequence diagram shown in Figure 4 illustrates the interaction scenario of the admin on the web
application. The admin fills in the username and password inputs. If the inputs are incorrect, such as
missing fields, an error message will appear. If the admin fills in all the input fields and the username
and password match, the admin will be directed to the Dashboard page. If there is an error in the
username or password, a message will appear on the admin page.

Controller

Admin
{Input usemame dan password | con gl sonRequest() | [ !
H D [Validate input
alt J{nput Tidsk Valid] ]
o Erormassage .. STUTENERL
H
st ) [nput Valid]
: sendLogin()
alt ) 401: Unauthorized
| return message :
g b e T g e !
it J201: Created POST) '
3 retum status
[P i
' showDashboard()
Display uudateﬁ page and dala
< s -

Figure 4. Sequence diagram web

Figure 5 shows the activity diagram when an admin accesses the web application. Admin can visit the
web and fill out a login form to access several menus within it. These include Station Management,
AGV Management, and Task Management menus.

Aktivitas Admin
Admin Sistem

9

Admin mengunjung i
websife halaman log in

]

Masukkan
dan
password

f

Memih station
\ - Tampil Halaman
Memilin AGV- Pilih menu < agzss,;,:,da

Memilih Task

r—akhiri akfivitas——)

Menampilkan
» halaman "Stafion
Management”

Menampilkan
»  hakaman “AGY
Management”

Menampilkan
»  halaman "Task
Management”

Figure 5. Activity diagram web
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After completing the UML design, the next phase is User Interface (Ul) design as shown in Figure 6.
The Ul design was created using Figma and includes several pages, such as Login, Dashboard, Station
Management, and AGV Management pages.

DASHIDARD MGV -

Figure 6. Ul display of sprint backlog 1

The next phase involves slicing the Ul design into ReactJS library using Tailwind CSS, followed by
REST API integration from the Backend Programmer using TypeScript. The design slicing process
and REST API integration were carried out gradually, starting from the Login page, Dashboard,
Station Management, to the AGV Management page. Figure 7 shows the results of slicing the Ul
design into ReactJS and Tailwind CSS, along with REST API integration for the Dashboard page.

i Friiaee O £t vatar b Fiminar o anrine ]

Cained SOV Line Folloser Comtrod Ay Lidse

Figure 7. Display of sliced dashboard page

4.2.3 Sprint Review

At this stage, the team presented the development progress together with STECHOQ employees.
Sprint reviews were routinely held every week to report on the progress of completed sprint backlogs,
constraints and solutions during the development process, and plans for the next sprint. Sprint backlog
result demonstrations were conducted at this stage. Then, testing was performed after the sprint
review. The test results in Table 3 on the next page show the successful testing of all features

contained in the first sprint backlog. Successfully tested features include Login, Dashboard, Station
Management, and AGV Management.
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Table 3. First sprint test results

ISSN:2302-8149
e-ISSN:2540-9719

Testing Activity Output Conclusion
Input username and Admin successfully logs in and will display [V ] Success
password Dashboard page [ ] Failed
Click Dashboard menu Shows AGV and station data summary and robot [V ] Success
control display [ ] Failed
Click Station Management Shows station data summary [V ] Success
menu [ ] Failed
Click Add New button on Modal or pop-up appears containing input fields and [V ] Success
Station Management page can add data and display it on Station Management [ ] Failed

page

Click Update button on
Station Management page

Modal or pop-up appears containing input fields
from updated data and can save changes and display
them on Station Management page

[V ] Success
[ ] Failed

Click Delete button on
Station Management page

Modal or pop-up confirmation appears and can delete
data and display it on Station Management page

[\/ ] Success
[ ] Failed

Click AGV Management
menu

Shows AGV data summary

[\/ ] Success
[ ] Failed

Click Add New button on
AGV Management page

Modal or pop-up appears containing input fields and
can add data and display it on AGV Management

page

[V ] Success
[ ] Failed

Click Update button on
AGV Management page

Modal or pop-up appears containing input fields
from updated data and can save changes and display
them on AGV Management page

[\/ ] Success
[ ] Failed

Click Delete button on
AGV Management page

Modal or pop-up confirmation appears and can delete
data and display it on AGV Management page

[\/ ] Success
[ ] Failed

The testing results confirm that core functionalities, including user authentication, station
management, and AGV management, operate correctly without errors. Successful create, read, update,
and delete data operations ensure smooth data handling, while responsive Ul interactions enhance
usability. The system effectively displays relevant data, allowing administrators to manage tasks

efficiently.

4.3.Sprint 2
4.3.1 Sprint Planning

The second sprint backlog contains the remainder of the product backlog that wasn't completed in the
first sprint. Uncompleted features were included in the second sprint backlog as presented in Table 4.
Table 4 presents the uncompleted features, namely Task Management along with AGV robot

integration.

Tabel 4. Frontend sprint backlog (sprint 2)
Description Details Priority
Create Ul design for Task Design UI/UX for website using Figma Low
Management
Ul design slicing Translate Ul design to ReactJS and Tailwind CSS code  Medium
Task Management APl Connect Backend API url with sliced Ul using High
Integration and AGV Robot TypeScript
Control
Testing Task Management Perform feature testing with team and STECHOQ High

features and AGV Robot

Control

employees
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4.3.2 Daily Sprint

On each working day, the team conducts daily sprints lasting about 5-15 minutes to provide updates
on progress achieved and discuss potential obstacles. In the second daily sprint, the researcher as
Frontend Programmer conveyed what would be worked on in the development stage. Several things
discussed included UML design, such as use case diagrams, sequence diagrams, and activity diagrams
for Task Management features, Ul design, Ul design slicing along with API integration with Backend
Programmer for Task Management features and AGV Robot Control.

Testing of Task Management features and AGV Robot Control was also part of the discussion in the
meeting. After the daily sprint, the team immediately proceeded to the development stage. Starting
with UML design for sprint backlog 2. The UML designed was for the Task Management feature.
Figure 8 shows the use case diagram for Task Management and AGV Robot Control. Figure 8
explains that on the Dashboard page, admin can control the AGV robot and on the Task Management
page, admin can view data, add data, modify data, and delete data.

Dashboard -

o7
Task
Management .
*._1-:._-_-.:;{%"?)\
S - ‘-\_‘.(-E

Figure 8. Use case diagram sprint 2

Admin

Figure 9 shows the sequence diagram for the Task Management feature. To access the Task
Management menu, admin needs to click on the menu, after which the Task Management data list will
be displayed on the admin page.

Admin

fatchDiatal)

: Click "Menu Task MEII‘lEIgEITIEﬂt-*

L

getDiatal)

Return result
Updated Ul Return result

Figure 9. Sequence diagram task management

Figure 10 on the next page shows the Activity Diagram, which depicts the activities that will be
performed by the admin in the Task Management feature. After the admin selects the Task
Management menu, they can view the Task Management data list. Task data is successfully added or
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modified when the data type matches the input form; if it doesn't match, it will remain in the input
form and display an error message in the input field with the mismatched data type.

Task Management
Aodhrmein Sistam

(P

‘ MMermilimn e

“Task
Managemeemnt™

Tarmpil hakEaman
"Task
rAaNn agement" -

——akhin| aktivitas.

[k ["Audd Meww™
— ik T pdate™ Filin actiorr -

ik "Dielet="

Menampilkcan fioene
pengisian data

Mengisi fovrmr data
SN - Tidalk
- /
Klik Bution "Save” > '“a:t'a’;?o"nm aa
Iia
renambankcan
data AGW ke -
databass

Menampilkan form
perubahan data

rEengisi forTT
perubanan data fs————Tidak:

.
KK BLUton "Save _%orm a3

Changes™ Station

Ixa

Menyimpan
perubDanan ke
darabase

COonTimranon
modarl

FAemarmpdlikcan |

il koo
napus data

Menyimpan ke
dartabase

®

Figure 10. Activity diagram task management

After completing the UML design, the researcher created the Ul design for the Task Management
feature. Figure 11 on the next page shows the Ul design using Figma. The page design created is
similar to the pages in the Station Management and AGV Management features.
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Figure 11. Ul Display for Sprint Backlog 2

The next step is converting the Ul design into components in the ReactJS library using Tailwind CSS,
followed by the API integration process from the Backend Programmer using TypeScript. This
process was carried out for the Task Management feature and Robot Control. As shown in Figure 12,
which displays the implementation results of the Ul design in ReactJS with Tailwind CSS, complete
with API integration for the Task Management feature and Robot Control.

£ _S_I-_I_I_FT € Dashboard / TeskManagement

98 Dashboard

TATUS

AGV CODE AGV TYPE TATION START CODE STATION GOAL CODE TIME STAR YCLE TIME ACTIONS
AGV-001 line follower  ST-001 57-007 January | at 0900 AM scheduied  ([ETTE

© stations Management
@ AGV Management t
@) Task Management

-] Logout

Figure 12. Display of sliced task management feature

4.3.3 Sprint Review

The completed sprint backlog was then presented together with the team and STECHOQ employees
to receive feedback on the implemented features. Testing of Task Management and Robot Control
features was conducted after the sprint review. Table 5 shows the test results for the Task
Management and Robot Control features. Where the Task Management and Robot Control features
can be run without errors or bugs.
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Table 5. Second sprint test results

e-

ISSN:2302-8149
ISSN:2540-9719

Testing Activity Output Conclusion
Click Dashboard menu AGV robot and Station data summary [V ] Success
appears. Robot control feature display is [] Failed
present
Click Station and AGV robot  Station list and AGV robot list appears [V ] Success
[ ] Failed
Click Start button Robot successfully starts moving when [V ] Success
button is clicked [ ] Failed
Click Stop button Robot successfully stops when button is [V ] Success
clicked [ ] Failed
Click Task Management Task data summary appears [V ] Success
menu [] Failed
Click Add New button on Modal or pop-up appears containing input [V ] Success
Task Management page fields and can add data and display it on [] Failed

Task Management page

Click Update button on Task
Management page

Modal or pop-up appears containing input
fields from updated data and can save

[\/ ] Success
[ ] Failed

changes and display them on Task
Management page
Modal or pop-up confirmation appears and
can delete data and display it on Task
Management page

Click Delete button on Task
Management page

[\/ ] Success
[ ] Failed

These successful tests demonstrate that the core features of the system task management and
robot control function as intended, ensuring seamless interaction between users and the AGV system.
The ability to add, update, and delete tasks without issues suggests that the system effectively handles
data operations. Additionally, the robot control functionality, including the ability to start and stop the
robot, performed reliably, indicating that APl communication between the Frontend Programmer and
Backend Programmer is stable.

Challenges encountered during the second sprint involved the integration of robot control
through the API provided by the backend. One major issue was the change in the payload structure
implemented by the Backend Programmer, which caused discrepancies in communication between
the frontend and backend. To address this issue, the Backend Programmer and Hardware Programmer
held in-depth discussions to clarify the APl data requirements, ensuring seamless robot control. Once
the API specifications were finalized, the Frontend Programmer who is also the author of this study
refactored the code to align with the updated payload structure.

Through effective communication and collaboration among the development team, these changes
were successfully implemented without disrupting system stability, ultimately improving the
integration of robot control. This resolution highlights the importance of clear coordination between
software and hardware teams in technology-driven projects.

5 Conclusion

This research successfully adopted the Agile Scrum methodology for web-based application
development, involving user stories and product backlog, daily sprint and development, sprint review,
and iterative feature testing during daily sprints and sprint reviews. The sprints in this research were
conducted twice, with each sprint lasting one week. The first sprint delivered satisfactory results by
successfully implementing Login, Dashboard, Station Management, and AGV Management features.
All features were tested through Black Box Testing that showed success rates without any technical
constraints. The second sprint results provided satisfactory test results similar to the first sprint.
Features tested in the second sprint were Task Management and Robot Control.

However, adjustments were made to the adopted Agile Scrum methodology. The sprint
retrospective was combined with the sprint review to align with the company’s workflow,
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streamlining the process and allowing the team to efficiently address progress and improvements in a
single session. The success of these sprints provides a strong foundation for future development,
including the integration of real-time monitoring using 10T, machine learning for optimizing AGV
task assignments, and enhanced security measures for system stability. Additionally, implementing
obstacle detection and avoidance using LiDAR, ultrasonic sensors, or computer vision with deep
learning models could improve AGV navigation and safety. Future research could also explore the
comparative effectiveness of different Agile methodologies in industrial software development and
the use of cloud computing for scalable and efficient AGV fleet management.
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