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A. Introduction

The development of digital technology offers many benefits to human life. In
an increasingly competitive and fast-moving business environment, vehicle fleet
management has become a key factor for operational success. Transportation
companies, delivery services, logistics services, and other businesses that rely on
vehicle fleets for their daily operations must ensure that their vehicles are
operated efficiently, safely, and on time|[1].

However, the main challenge faced by fleet managers is the lack of sufficient
visibility and control over their fleet operations. Without accurate and real-time
information about the location, status, and performance of vehicles, companies
may struggle to optimize routes, maintain fleet safety, and deliver quality service
to customers[2][3][4].

Based on information from managers in the field regarding activities in the
mining area, many instances of fraud were found to be committed by drivers of
vehicles transporting mining products. One such instance includes drivers
unloading part of the mining products at other locations before reaching the
primary destination.This fraud causes losses not only for the company but also for
the ecosystem and local communities that rely on income from these mining
activities. Strict measures and tight supervision are needed to ensure the
continuity of mining product distribution.

To address the above issues, an online real-time vehicle tracking application
has been designed, which is considered a responsive and measurable solution for
fleet management by providing complete and real-time visibility over the entire
company’s vehicle fleet. Through this online vehicle tracking application, fleet
managers can monitor vehicle locations and statuses directly from their computers
or mobile devices. They can view travel routes, identify vehicles experiencing
issues, estimate arrival times more accurately, and optimize the use of fleet
resources through real-time vehicle tracking equipped with history and playback
features[5][6].

Additionally, this application also allows fleet managers to manage fleets that
have been equipped with registered tracking devices and configure virtual
geographic areas to monitor devices entering and exiting an area. Thus, the design
of the vehicle tracking application will bring significant benefits to companies in
improving fleet management, providing better customer service, and achieving
high operational efficiency. In the design of web-based applications in particular,
the interface becomes very important as it serves as the central point of
communication between users and the system.

The quality of the interface will affect the overall user experience, where a
well-designed interface can increase user satisfaction by offering an intuitive, easy-
to-use, and attractive experience. Furthermore, the designed interface should be
responsive so that it is easily accessible from various gadgets, from computers to
mobile phones or other devices through a browser.

There are many methods that can be used in implementing interfaces, one of
which is design thinking. Design Thinking is used in application design because
this approach places the user as the primary focus, ensuring that the resulting
solution truly meets the users' needs and preferences. This method also
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encourages creativity and innovation in solving complex problems, allowing teams
to think outside the box and find new solutions.

According to the study Ul/UX Design Web-Based Learning Application Using
the Design Thinking Method, the primary goal of the application is to create a
platform that enables the broader community to contribute to education in
Indonesia through the delivery of online classes [7]. Another study titled Ul/UX
Design of Jdger Bakery Website Using the Design Thinking Method [8] outlines a
process that begins with the Empathize phase to gather user insights, followed
by Define to identify key issues, and then continues through the Ideate, Prototype,
and Test phases. Usability testing from this study indicated an improvement in the
Direct Success Rate (DSR) from 65% to 93.8% and a reduction in Missclick Rate
from 54.2% to 8%. Additionally, the System Usability Scale (SUS) evaluation
yielded a Maze Usability Score (MAUS) of 79.23, which falls into the "good"
category. These results demonstrate that applying the Design Thinking method
effectively enhanced the UI/UX of the Jager Bakery website by making it more
intuitive, increasing user interaction, and streamlining the shopping experience.
Lastly, the study Ul/UX Development Based on Design Thinking for Drug Swallowing
Supervisors of Pulmonary Tuberculosis Patients[9] highlighted that Design
Thinking is a user-focused approach. UI/UX designs developed with a user-
centered mindset tend to gain greater user acceptance. The method has been
successfully used across sectors such as healthcare, education, marketing, sales,
and management. The resulting Ul/UX design was assessed using the SUS method,
achieving an average score of 82.5, which corresponds to an "A" or "very good"
classification, indicating high user satisfaction. Based on the above issues, this
research discusses "Designing a Web-Based Vehicle Tracking Application Using the
Design Thinking Method”.

B. Research Method

The diagram below illustrates the research framework employed in this
study. Where, design is a process of selecting and reasoning that links facts to
assumptions about the future, by outlining and planning activities believed to be
necessary to reach specific goals and describing how to achieve them. The
approach employed in design is known as design thinking. Design thinking is a
problem-solving methodology focused on understanding the needs of individuals
involved in the design process. It consists of five stages: Empathize, Define, Ideate,
Prototype, and Test[10].
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Figurel. Research Framework

1. Empathize
The first step in applying the design thinking approach is empathy. During this
phase, interviews and literature reviews are performed to uncover the
challenges encountered by potential users. This information is represented in
a user persona to grasp their needs and issues with the existing system, and an
empathy map is developed for deeper insight into the users. The empathy map
aids the design and development team in comprehending the users' needs,
motivations, goals, concerns, and experiences more effectively[11].

2. Define
In design thinking, the stage that follows empathy is definition. During this
phase, the needs and challenges faced by potential users are pinpointed and
represented through a "How Might We" (POV) statement. This technique is
used to clarify the problems encountered by these users. It involves
articulating a problem statement and creating pertinent questions that assist
in discovering [12].

3. Ideate
The third phase of application design is ideation, where solutions are
generated based on the problems identified in the definition stage. This
involves brainstorming sessions with potential users, which are represented
using the now-how-wow matrix—a design thinking tool that evaluates ideas
based on their creativity and feasibility. The matrix categorizes ideas into
'wow," 'how," and 'now' to help prioritize them. Additionally, software
modeling with UML takes place, including use case diagrams, activity
diagrams, and class diagrams. The ideation stage also establishes acceptance
criteria that the application design must fulfill according to user requirements
[13].
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4. Prototype
The next phase is the prototype, where the designer develops a "high fidelity"
(Hi-Fi) design, which serves as the final version of the application. Prototypes
are typically created as sketches, paper mockups, digital mockups, and similar
formats [14].

5. Test
The final step in designing the vehicle tracking application is testing through
the System Usability Scale (SUS). During this phase, the prototype is presented
to users to assess how effectively the application fulfills the requirements
specified in the earlier acceptance criteria [15].

C. Result and Discussion
Empathize

The Empathize stage involves both direct and indirect observations and
interviews. Observations are made by examining the business process to identify
the features that will be required in the application. The interview stage is
conducted to further validate the need for a vehicle tracking application that aligns
with user requirements.

Once the interview process is finished, the next step is to organize the
responses from the participants to simplify the creation of an affinity map or
affinity diagram. This technique is used in user research to uncover insights and
opportunities [16]. The outcomes of the Affinity Diagram process in this study are
as follows:

AFFINITY MAP

An application is required
to detect mining fraud.

Minimize fraud by

« The driver unioads a ensuring that mining 2 .
portion of the mining products are only o g"&;‘gx_"t':?g‘:;; needed
products at a different unloaded at the main oo AR o e
location before arriving at destination 5
the main destination. « The driver follows the fn 2 lcation 15

« The driver deviates from correct route, both the % necapp S Vi ravel
the planned route. driver and vehicle are i utee:s?(?émify kit

« The driver's rest time properly monitored during with is:sues provide more
during the journey is not the journey S ar'rival i
properly managed. « The driver's condition

estimates, and optimize
fleet resource utilization
through real-time vehicle
tracking, including history
and playback features.

(such as fatigue,
drowsiness, or other
fraudulent behavior) is
closely controlled.

The vehicle's condition is

not properly monitored.

« The driver's condition N
while operating the « An application is needed
vehicle is not adequately that enables fleet
managed. « Precise estimates of managers to oversee

« The estimated arrival vehicle arrival times fleets with registered
time of the vehicle is « Efficient utilization of fleet !radglng devices anq set
inaccurate. resources up virtual geographic

« Fleet resources are not « Effective control of zones to monitor when
being used efficiently. vehicle entry and exit. devices enter or exit

« Vehicle entry and exit are those areas.

« It should enhance

not effectively controlled.

customer service and
drive high operational
efficiency.

The application must be

responsive, ensuring
easy access from various:
devices, including
computers, mobile
phones, or other gadgets
via a browser.

Figure2. Affinity Map
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Define

The Define process involves identifying the key problems that will address
user needs, based on insights from the Empathize stage. During this phase, a
Journey Map is developed. A user journey map is a diagram that outlines the steps
users take when interacting with a product, illustrating their entire experience
with the application. The results of the User Journey Map created in this study are
as follows:

Ideate

The ideas that were gathered were then evaluated and prioritized according
to their impact on users of the "vehicle tracking" application. The goal of this idea
generation is to inform the design process later on. The results of the
brainstorming session are displayed in the following figure as use case diagram.

to do do vehicle
tracking
{to manage application|

to manage master
data

user

to identify the
violations that took
place

'to obtain the tracking
report

Figure3. Use Case Diagram of Vehicle Tracking Application

Prototype

Once the data collection, idea generation, and solution development are
complete, the next step is to design the user interface for the product using the
Figma application. The prototype screenshot is shown in the following image:

3

TEMAN —
INDOBARA

-Terukur dan Aman -

Login

Figure4. Login Page
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On this login page, users will be prompted to enter their username and
password before proceeding to the next page and gaining access to the
application's menus.
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Figure5. Dashboard Page

The dashboard display allows users to view a summary of vehicles on the
road, vehicles on the pool, contractors, violations, and the latest notifications.

Figureé6. Vehicle Tracking Page

On this page, users can monitor the vehicle's real-time location and
determine whether it is in the correct lane or if a violation has occurred.
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Figure7. Device Management Page

On this page, users can view, edit, add, or delete the details of each vehicle.

Figure8. Master Data Page

On this page, users can view, edit, add, or delete master data, including the
list of sites.
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Figure9. Violation Page

In this view, users can view the details of violations occurring in each vehicle
in summary.
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Figure10. Report Page

In this view, users can access reports for each vehicle at a specific time
namely truck on duty graph, truck on pool graph, violation graph and violation
board.
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Figurel1. Implementation of Device Management Page

In this view, users can access details about dashboard page of device
management.
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Figurel2. Implementation of Master Data Page

This page provides users with the details of the master data, including
operational detail, contractor detail, users detail and geofence detail.

Figure13. Implementation of Violation Page

This page allows users to view the details of the violations that took place,

such as time, imei, vehicle, registration number, site, contractor, speed, violation
and coordinate.
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Figure14. Implementation of Report Page

On this page, users can view the report details for a particular time period.
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Test

The final phase of designing the vehicle tracking application involves testing
using the SUS (System Usabilty Scale) method. There are 10 questionnaire
questions, namely: 1) I am interested in using this application frequently. 2) I
feel that this app is too complicated and needs to be simplified again. 3) I feel
that this app can be used easily. 4) I feel that [ need to be guided by an expert when
using this application. 5) I feel that the functions of this app are well integrated. 6)
[ feel that there are many incompatible parts in this app. 7) I feel like most
people are able to understand how to use this app in a short time. 8) I find this
app very complicated to use. 9) I feel confident that I can use this app smoothly.
10) I need to learn a lot of things first before using this app [17].

Based on the distribution of questionnaires to 10 respondents as users of this
application, the results of the score calculation using the System Usability Scale
(SUS) method are in the following table:

Table 1. Prototype Test Result

Respondent Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Total ')l;oztasl
R1 3 2 3 2 3 4 3 3 5 2 30 75
R2 3 4 3 2 3 4 3 2 5 2 31 77,5
R3 3 4 3 2 3 4 3 2 3 2 29 72,5
R4 3 4 3 2 3 4 3 2 3 3 30 75
R5 4 4 3 2 3 3 2 3 4 4 32 80
R6 4 2 5 3 4 3 2 4 4 4 35 87,5
R7 4 5 4 3 2 3 2 3 4 4 34 85
R8 5 5 4 3 2 3 1 3 4 4 34 85
R9 3 3 4 3 2 2 1 3 4 4 29 72,5

R10 3 3 3 3 2 2 1 5 4 4 30 75
Total 785

Average SUS Score 78,5

The average System Usability Scale (SUS) score from 10 respondents
was 78.5, as shown in the SUS column in Figure 15. This score falls into
category B (good), indicating that the UI/UX design is considered very
good and is well-received by users.

RANGE Range =37.5
sus Min Mean Max
SCORE 55.0 76.8 925
1 1 '
| | |
ACCEPTABILITY Not Acceptable Tacceptablel |
I I
ADIECTIVE | 1 1
RATING Awful p_°°" Okay Good Excell.ent
WY W vl

GRADE
m——pnm
I
IIIIIIIIIIIIIIIIIIIIIII

0 10 20 30 40 50 60 70 80 S0 100

Figure15. SUS Calculation [17]
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D. Conclusion

The use of the Design Thinking method, including the stages of Empathize,
Define, Ideate, Prototype, and Test, is highly effective in creating a prototype that
aligns with user experiences and needs. The developed prototype aims to address
the issues present in the vehicle tracking application. It is designed to be user-
friendly, ensuring that users can easily track vehicles without encountering
difficulties.
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