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ABSTRACT

In airport service management, passenger satisfaction is an important indicator, and one of the determining factors is
ease of access to terminal facilities and infrastructure. Currently, Adi Soemarmo Airport does not have an interactive
digital map, which makes it difficult for passengers to find facilities such as waiting rooms, toilets, and check-in
counters. This situation underscores the need for a technology-based information system to improve passenger services.
The goal of this study is to design a web-based digital map that will facilitate navigation of the terminal facilities and
improve service quality. The research method uses an R&D approach involving needs analysis, field observation,
terminal layout documentation, and expert validation. The resulting product is a digital map application with features
such as "My Location," "Select Destination," "Show Directions," and "Help." Validity test results showed scores of
80% from subject matter experts, 100% from IT experts, and 92% from airport experts, for an average accumulated
score of 90.6%. This score is categorized as feasible for use. These results confirm the high feasibility of the designed
digital map in terms of content, technology, and operations. It can be implemented as an innovation in passenger services
at Adi Soemarmo Airport.
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1. INTRODUCTION impact on reducing the comfort and experience of service
) users in utilizing airport facilities.

Adi Soemarmo Airport in Boyolali Regency is one of
the airports that serves domestic and international flights
in the Central Java region. The airport plays a vital role
as an air transportation hub in supporting the mobility of
people and goods, as well as being the first face that
reflects the image of a region. The existence of
commercial flights has made it easier for the community
to establish connections in the economic, government,
tourism, and other sectors [1].

A digital map is a non-physical form of a
conventional map that can be accessed through electronic
devices [5]. Maps also serve as a means of
communication between information creators and users
[6]. In the context of transportation organizations,
innovation in information interaction is an important
contribution to making airport management more
adaptive and able to meet the diverse needs of passengers
[7]. One form of innovation in information presentation

Along with the development of the dlgltal era, is the use of QR Code technology, which can store data
information technology has become an important in two dimensions and make it easier for users to access
foundation in supporting the operational success of an digital maps compared to conventional barcodes [8].

organization [2]. Digital transformation has brought
significant breakthroughs in the field of information and
communication, enabling organizations to improve the
effectiveness of their services [3]. Adi Soemarmo, as one
of the means of air transportation in the Surakarta region
[4], currently still has limitations in providing
information media for passengers. This condition has an

Furthermore, facilities can be defined as anything that
helps facilitate an activity, whether physical or non-
physical [9]. Service itself is a series of activities that
arise from the interaction between service providers and
users to provide solutions to specific needs [10]. Thus,
the existence of interactive digital maps at airports can be
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seen as part of the facilities and services that support
efficiency, comfort, and passenger satisfaction.

Currently, the information available at Adi
Soemarmo is still limited, thereby reducing time
efficiency and passenger comfort. Therefore, innovation
in the form of an interactive digital map that can be
accessed via mobile devices, accurately displays the
location of facilities, and provides real-time walking
route guidance is needed. This study aims to design a
web-based digital map prototype to map terminal
facilities and infrastructure, thereby improving service
quality at Adi Soemarmo Airport.

2. METHODOLOGY

This type of writing is a form of research and
development (R&D), as described in Writing
Methodology by Dr. Sugiyono (2013). R&D is a method
of writing used to produce products and test the
effectiveness of these methods [11]. Writing design is the
framework used to carry out writing [12]. According to
Sugiyono (2013), producing a specific product requires
writing that analyzes needs. Additionally, to ensure the
product's effectiveness and functionality in society, it is
important to conduct research that tests the product's
effectiveness.
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Figure 1 Research Workflow Structure

Based on Figure 1, the research process comprises the
following stages:

1. Potential and Problems were identified through
field observations at the Adi Soemarmo Airport

terminal. The main issues were that many
passengers had difficulty locating facilities, there
was limited staff available to assist them, and there
were no digital maps.

Product Design Based on the needs analysis, a
web-based digital map prototype was designed that
can be accessed via QR codes placed at strategic
points throughout the airport. The digital map
displays the terminal layout, facility locations, and
user access routes.

a. Digital Map Design

The digital map was designed to create a web-based
prototype that displays the layout of Adi Soemarmo
Airport's terminal and the locations of its facilities
and infrastructure. The design emphasizes
simplicity and ease of access, making it easy for all
passengers to understand. The map includes
interactive icons for facilities such as toilets,
waiting rooms, check-in counters, prayer rooms,
and other support services, as well as brief
descriptions and important contact information for
each facility. The interface is responsive, allowing
it to be opened on mobile devices without installing
additional applications.

b. QR Code Design

To support quick access, the digital map is linked
via QR codes placed at strategic points with high
passenger density. The QR codes are proportional
in size, have high color contrast, and feature
additional visual elements, such as the airport logo
and instructions to "Scan for Airport Map." The
physical QR codes are printed on information
boards that are easily accessible to passengers.
These QR codes connect users' devices directly to
the digital map page, shortening and simplifying the
access process

Design validation The initial design was validated
by subject matter experts, IT experts, and aviation
experts to assess content feasibility, system
functionality, and suitability for the airport context.

Validity is a test to explain how good the data
collected from research instruments is [13]. The
preliminary design was then validated by experts to
ensure its suitability and effectiveness. Validation
was conducted by Dr. Laila Rochmawati, SS.,
M.Pd. as product content validator, Mr. Rizky
Edsha Wardana as airport expert, and Mr. Dani
Chandra YP, S.Kom. as product system validator.
This process aimed to obtain input on the feasibility,
content accuracy, and technical suitability of the
system. This stage uses a questionnaire instrument.
The results of this validation process are calculated
using an assessment instrument, so that the level of



product feasibility can be determined before
entering the field trial stage.

Meanwhile, usability testing involves general users
through a Likert-scale-based questionnaire to
measure the level of ease of use, calculated using
the formula [14].

Observed Score

Feasibility Percentage = ( ) x 100%

Expected Score

Table 1 feasibility percentage

No. Category Percentage

. 81% < X <
1 Very Feasible 100%
2 Feasible 61% <X <80%
3 Fairly Feasible 41% <X <60%
4 Less Feasible 21% <X <40%
5 Not Feasible at <20%

All

To ensure the system is running effectively and
according to its objectives, validation tests are
conducted using the ISO 25010 Software Quality
Model. ISO/IEC 25010 is a quality model that can
be used as a standard for measuring software quality
[15].

Product Trial Initial trials were conducted with a
small group of five passengers and five airport staff
members. This stage aimed to evaluate the
feasibility of the digital map prototype's basic
functions, such as location features, destination
selection, and route calculation, as well as the
interface's ease of use. The results were then used to
make initial revisions to the display, navigation, and
accuracy of the information.

Product revision Feedback from the trial phase
was used to improve the digital map's appearance,
content, and navigation.

Field Usage Test After the revisions were made,
the prototype was tested more extensively in real
conditions at the airport with a larger group of
participants. Users were asked to access the digital
map via QR codes placed at strategic points and
then evaluate the practicality of access, the clarity
of the information provided, and the usefulness of
the navigation features.

Additionally, the field test stage used a stress test
method involving a simulation with the maximum
estimated number of visitors to the airport terminal.
This simulation ensured that the system would

1.

remain responsive and stable and capable of
accurately displaying facility data even when
accessed simultaneously by many users. The results
of this test formed the basis for final product
refinement prior to implementation.

Final revision The product was refined based on
field test results to ensure that it met user needs.

The final product was a digital map with QR code
support ready for implementation as a means of
passenger information in the airport.

3. RESULT

Potential and Problems

Identification was carried out through field
observations at the Adi Soemarmo Airport terminal.
The main finding was that information media were
limited, which caused many passengers to have
difficulty finding public facilities, such as
restrooms, prayer rooms, and waiting rooms.
Additionally, there were no digital maps available
for independent access. A  questionnaire
administered to five passengers reinforced these
findings; all respondents expressed the need for a
practical, easy-to-use digital map accessible via
mobile devices.

Product Design

The solution is a web-based digital map that can
be accessed via a QR code. This product displays
terminal layouts, facility locations, and key features
such as "My Location," "Destination Location," and
"Show Me the Way" to display the user's access
route. The flowchart illustrates the interaction
process between the user and the system, from
scanning the barcode to displaying the destination
route on the digital map.
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Figure 2 System Flowchart



The map interface was designed with floor plan
design software and implemented with HTML,
CSS, and JavaScript to ensure responsiveness on
mobile devices.

Figure 3 HTML Coding

The author designed QR code posters that were
placed in strategic areas of the terminal, such as the
entrance, waiting room, and check-in area, to make
them easily accessible to passengers. These posters
displayed a unique QR code that, when scanned,
directed users directly to the airport's digital map
page. The poster design is simple yet informative
with contrasting colors and brief instructions,
allowing even ordinary passengers to easily
understand how to use it.
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Figure 4 QR codes implemented in posters

Design validation

Three experts carried out the validation: a subject
matter expert, an IT expert, and an aviation expert.
They evaluated the design according to the ISO
25010 — Software Quality Model standard, which
assesses  usability,  functional  suitability,

performance efficiency, reliability, and accuracy.
The validation results showed scores of 80% from
the subject matter expert, 100% from the IT expert,
and 92% from the aviation expert, for an average of
90.6%. These results indicate that the digital map is
fit for use.

Product Trial

A limited trial was conducted with five passengers
and five airport officials. Respondents were asked
to access the digital map and try out its features. The
evaluation results showed that initial satisfaction
levels were relatively low (55-75%). The main
criticisms were related to the consistency of
symbols, the clarity of the display, and the lack of
visual appeal.

Product revision

Based on the initial trial results, improvements were
made to the product. These revisions aimed to
improve visual quality, align symbols with airport
standards, and simplify the layout for easier
understanding.

Field Usage Test

A field trial involving a wider range of respondents
(both passengers and officers) was conducted to test
the product's effectiveness in real-world conditions.
The testing included a stress test using a simulation
of the highest visitor volume. Results showed that
the system could process over 3,000 requests with
an average response time of 303 ms and no
significant system failures. User satisfaction
increased as well, with most respondents giving a
rating above 85%.

Final revision

The results of the field testing formed the basis for
final product improvements. These revisions
focused on minor visual improvements, simplified
navigation icons, and optimized access speed on
mobile devices.

The final product

The final product is an interactive digital map that
is ready to be implemented at Adi Soemarmo
Airport. It can be easily accessed by scanning the
QR code installed in strategic areas of the terminal.
The digital map displays the terminal layout, facility
locations, and interactive routes to help passengers
navigate the airport independently. The official
website can be accessed at
http://petadigitalsoc.my.id/. This product is
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expected to meet users' needs in exploring areas
more easily and efficiently. The final result can be
seen as follows:
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Figure 5 Airport Digital Map Interface Display,
Main Display (left up), The My Location feature
(right up), Destination Location Feature (left
down), Show Way Feature (right down)

This is the first screen users see when opening the
application. It displays an interactive visual map of
the airport, including terminals, gates, restrooms,
check-in counters, and other facilities. It also shows
UI elements, such as headers and menu buttons. Its
main function is to provide users with initial
orientation before selecting advanced features
without displaying navigation paths or user
positions.

This feature displays the user's current position on
the map using a special icon, either manually or
automatically via location detection. Its purpose is
to provide an initial reference for users before
starting navigation to a specific destination.

This feature allows users to select a destination,
such as a gate, restroom, waiting room, or check-in
counter, from an available list. The system marks
the destination with an icon or label for easy
recognition as the final point before the route is
displayed.

This feature calculates and displays the fastest or
shortest route between the starting point and the
destination. The route is visualized using lines that
adjust to actual conditions and follow the corridors
and structure of the airport floor plan. This feature
helps users navigate efficiently and accurately.

4. CONCLUSION

This research produced a web-based digital map that
can be accessed via a QR Code at Adi Soemarmo Airport
as a solution to the limitations of conventional
information media. Identification of potential and
problems showed that passengers had difficulty finding
facilities, while there was no adequate digital map service
available. The product design in the form of an
interactive digital map displays terminal layouts, facility
locations, and navigation routes that can be easily
accessed via mobile devices.

Validation by experts—consisting of subject matter
experts, IT experts, and aviation experts—resulted in an
accumulated score of 90.6%, indicating that the product
is feasible for use. Initial trials with five passengers and
five officers showed that the system works well, although
improvements are still needed in terms of visual
appearance and symbol consistency. After revisions, a
more extensive field trial showed a significant
improvement in system satisfaction and performance,
with an average score of over 85%.

The final result, a digital map accessible via QR Code,
has been produced and can be used by passengers at the
airport. With this system, passengers can more easily find
facilities, save time, and enhance their travel comfort.
This research proves that the integration of information
technology, particularly web-based digital maps, can
support service quality improvement in the air
transportation sector.
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