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Lampung University does routine activities every new academic year for students, 
especially for new students college in the Faculty of Engineering, Introduction to 
Campus Life for New Students (PKKMB), one of the main agendas of PKKMB is 
introducing every building and public facilities in Civil Engineering, also every 
building and the room in it. The current state of the COVID-19 pandemic makes the 
University of Lampung conduct learning activities by network (online). The area 
and number of buildings' public facilities will be an issue for new students and 
visitors since it takes longer to find information, explore, and understand the 
layout of the building environment. To address these issues, there is a need for 
technology that fulfills the requirements of information, efficiency, and new 
methods in introducing a building to visitors. These problems are expected to be 
resolved by developing a virtual 3D map application for Building A, the Dean of the 
Faculty of Engineering, and Building B the architectural engineering. The 
Multimedia Development Life Cycle (MDLC) method was used to develop this 
application. The application testing in this research uses two types of testing 
namely Alpha and Beta testing with a black box scheme. Alpha testing results show 
that the app is compatible with Android OS 8.1 to 11.1 and smartphones with 5.45 
to 6.4-inch displays. It requires at least 4GB to 8GB RAM According to the Beta 
Testing the application resulted in an outstanding 90.2% satisfaction rate. It can 
be concluded that the virtual 3D map application for Dean's Office Building A and 
Architecture Engineering Building B of the Faculty of Engineering at Lampung 
University functions effectively and is rated as "Very Good" based on the 
established criteria and index. 
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INTRODUCTION 

The Introduction to Campus Life for New 
Students (PPKMB) is a routine activity during 
the beginning of the academic year for new 
students in the Faculty of Engineering, 
Lampung University, located at Jl. Prof. Dr. 
Sumantri Brojonegoro No.1 Rajabasa, Bandar 
Lampung.  

One of the main agendas in PPKMB is to 
introduce the buildings and public facilities 
within the Faculty of Engineering by exploring 
each building and its rooms. The area and 
number of buildings' public facilities will be an 
issue for new students and visitors since it 
takes longer to find information, explore, and 

understand the layout of the building 
environment. However, due to COVID-19 [1]. 
Lampung University has implemented online 
learning, making it impossible to conduct direct 
explorations as students must adhere to health 
protocols that involve avoiding crowds. 

Expansive places heavily rely on 
information media such as maps, both 
conventional and digital maps [2]. The most 
common way to convey information is through 
two-dimensional maps, while another 
approach is three-dimensional visualization 
techniques that can depict the design of a 
building in a highly interactive manner, making 
it a better choice for conveying information [3]. 

http://ejournal.radenintan.ac.id/index.php/IJECS/index
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Based on the current issues, there is a need 
for technology that fulfills the requirements of 
information, and efficiency [4]. Therefore, a 
new method is needed to introduce Building A 
and B, along with the facilities and layout of the 
Faculty of Engineering, Lampung University. 

These problems are expected to be 
resolved by developing a virtual 3D Map 
application for Building A the Dean of the 
Faculty of Engineering and Building B the 
architectural engineering using Unity 3D to 
introduce the environment. The mobile 
application is created to facilitate new students 
and visitors who are visiting to obtain 
information about the location and layout of the 
buildings [5]. Creating a virtual 3D Map needs 
several software tools, such as Sketchup [6] and 
Unity 3D. 

Sketch Up is a graphics processing 
software that produces three-dimensional 
graphics or objects designed for architects, civil 
engineers, game developers, and others [7]. 
SketchUp has several advantages, such as being 
easy to learn, having a simple interface, being 
free, and being relatively easy to use [8]. Unity 
3D is a cross-platform software for developing 
video games, computer simulations, and more 
[9]. Unity [10] 3D software has a quick and 
convenient advantage in making virtual 
roaming [11].  

This research aims to develop a 3D virtual 
map application that can be used as a medium 
for information about the layout of buildings 
and public facilities in the Engineering 
Department, specifically focusing on the Dean's 
Office Building (Building A) and the 
Architecture Engineering Building (Building B) 
at the Faculty of Engineering, Lampung 
University that can run on various types of 
Android devices, The developed screen sizes 
will also be different and user-friendly when 
used, aiming to closely resemble the actual 
form and condition as much as possible. 

In previous research, a study was 
conducted on using Unity 3D software in a 
thesis titled "Design of a 3D Virtual Map of the 
Computer Science Building at Lampung 
University using Unity 3D." The purpose of this 
research was to facilitate the introduction of 
the building to new students of the Computer 
Science Department at Lampung University, 
utilizing this advanced technology so that users 
do not need to physically visit the location to 
see the layout of the rooms and facilities in the 

building. Unity was chosen as the software for 
developing the application due to its 
practicality and ease of use [12]. 

The Introduction to Campus Life for New 
Students becomes one of the agendas during 
the new students orientation [13]. The COVID-
19 pandemic  [14]–[18] has changed the 
University to welcome and accept new 
students, the limitation of physical interaction 
the limitation of mobility has complicated the 
new students in introducing building 
conditions and public facilities [19]–[21]. Those 
obstacles can be handled by relying on 
informational media, that is online or 
conventional digital maps [22]. The common 
thing in informing through 2D map [2], hence 
3D map visualization that describes building 
design interactively is a better option to inform 
information [23]. 

Technology can overcome this challenge 
by helping to display information about the 
building environment [24]. An innovative 
solution is to use a virtual map-based 3D unity 
and SketchUp [25]. Sketch Up is a graphics 
processing software that produces three-
dimensional graphics or objects designed for 
architects, civil engineers, game developers, 
and others [26], [27]. SketchUp has several 
advantages, such as being easy to learn, having 
a simple interface, being free, and being 
relatively easy to use [28]. Unity 3D is a cross-
platform software for developing video games, 
computer simulations, and more [29]. Unity 
[30]–[32] 3D software has a quick and 
convenient advantage in making virtual 
roaming [33], [34], students can explore the 
campus environment virtually in depth [35], 
providing a more interesting and interactive 
experience [36], easily understanding 
information and building architectural layouts.  

Research trends regarding virtual design 
using Unity 3D are being explored in various 
topics [37], including 3D modeling of smart 
cities using the point cloud algorithm method 
[38], implementation of virtual reality 
presentations [39], and 3D modeling of virtual 
artificial environments using observation and 
analysis methods. And comparison of objects 
[40], 3D modeling of the built environment in 
the case study of Fort  Kilburun [40], 
visualization of the new globe at Charles 
University [41], virtual campus tour using 
survey methods [19], design and realization of 
a 3D virtual campus based on a roaming system 
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[13], and panoramic campus tour using the  
MDLC methods at Padang University [35]. 
However, there has been no research on 
designing virtual building maps using Unity 3D 
with the MDLC method.  

Using Unity as a development platform for 
creating virtual map building applications is the 
right choice in this research, which aims to 
develop a 3D virtual map application that can 
be used as a medium for information about the 
layout of the engineering department building 
at the  University of Lampung.  
 

METHOD 
This research focuses on the Dean's Office 

Building (Building A) and the Architecture 
Engineering Building (Building B) at the Faculty 
of Engineering, Lampung University. Using the 
Multimedia Development Life Cycle (MDLC) 
method. This method begins with analyzing a 
problem and then creating a concept that 
includes software development objectives and 
determining the target users. In the design 
phase, an application interface design is created 
and followed by collecting materials such as 
images, audio, animations, and text. In the 
implementation or application development 
phase, the software is created, tested, and 
distributed [42].  
 

 
 

Figure 1. Flow Chart of Research Work 

Concept 
The concept phase determines the 

program's objectives, general specifications, 
and users to be developed [43] This application 
aims to provide information about the layout of 
buildings in the Faculty of Engineering, 
specifically the Dean's Office building (Building 
A) and the Architecture Engineering building 
(Building B). The target users are aimed at new 
students, current students, and the general 
public around Lampung University. The 
application can be used on the Android 
platform with specific specifications. The 
following is the concept formulation of the 
virtual 3D map application. 

 
Table 1. The Application Concept Formulation 

Concept Category Concept Description 
Title Design Of 3D Virtual Map 

Of Building A The Dean’s 
Office Of The Faculty Of 
Engineering And Building 
B The Architectural 
Engineering University Of 
Lampung Using Unity 3D. 

Multimedia Type Information media about 
the location, names, 
facilities, and shapes of 
buildings based on 
Android. 

Purpose To develop a virtual 3D 
map application that 
serves as a new means to 
introduce and provide 
information about the 
layout and facilities of the 
Faculty of Engineering. 

Target Audience The target users are 
aimed at new students, 
current students, and the 
general public around 
Lampung University. 

Audio Background music and 
audio effects are in .wav 
format. 

Images/Objects Using 2D images and 
using 3D objects. 

 
Design 

The stages of designing the reference for 
creating the interface and functionality of a 3D 
Virtual Map application [44]. The design phase 
is the stage of outlining the application 
workflow to be developed. The application 
design is depicted as interface layout designs 
that represent the menus within the 
application, aiming to facilitate the application 
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development process [45]. The design is 
created by designing menus, image quality 
settings, feature displays, buttons, and 
functions. The design is created using the 
CorelDRAW application, as shown in Figure 2 
and Figure 3. 

 

 
Figure 2. Example of an application interface design. 
 

 

Figure 3. Example of an application interface design 
2. 

 
Material Collecting 

The material collection phase is carried out 
through two methods: literature review and 
direct data collection. The literature review 
aims to find sources that can be used as 
references, including research outputs such as 
thesis, dissertations, lab reports, and others. 
The data collection process starts with 
capturing photographs of buildings, rooms, and 
the interior of Building A and Building B of the 
Faculty of Engineering. These images will 
facilitate the assembly process during 
application development. 

 
Assembly 

This stage is the creation of 3D objects for 
Building A and Building B of the Faculty of 
Engineering Lampung University or any 
multimedia materials required for the 
application. This phase is carried out using two 
supporting applications. The 3D object creation 
process is done using SketchUp based on the 
data obtained from the previous stages [46]. 
Then, the 3D building objects are exported in 
fbx format and imported into the Unity 3D 
application for adding features and user 
interface elements [47]. The targeted output is 

in the form of a 3D map that has been built into 
an Android application in the form of apk so 
that users can use it. 
 
Testing 

The testing phase is conducted in two stages 
to assess the feasibility and functionality of the 
application, ensuring that it meets the desired 
criteria. The first stage involves Alpha testing 
using the black box scheme, where the 
developer tests the menu functionality, 
application integration, performance, and 
compatibility with different screen sizes and 
Android versions [48]. The second stage 
involves Beta testing, which tests whether the 
application performs well and meets the actual 
conditions of Building A and Building B of the 
Faculty of Engineering at Lampung University. 
This is done by distributing questionnaires to 
40 respondents, including 30 students and 10 
faculty members or staff in the department. The 
obtained results determine the usability and 
feasibility of the application [49].  

 
Distribution 

The distribution stage is when the 
developed application has completed various 
steps, such as creation, testing, and evaluation. 
The application will be distributed so students 
or the public can benefit from it. The 
distribution process involves storing the 
application, which is the Virtual 3D Map 
application for Building A (Dean’s Office) and 
Building B (Architecture Engineering) of 
Lampung University, in .apk format for Android 
devices, and uploading it to Google Drive. The 
application will be distributed by sharing the 
Google Drive link with the students around the 
Faculty of Engineering, Lampung University. 

 
RESULTS AND DISCUSSION 

Results 
The 3D virtual map application for the 

Faculty of Engineering is an Android-based 
application that displays information about the 
layout, similar to a First Person Shooter (FPS) 
game [50]. The virtual 3D map application [51] 
has several accessible menus and features, 
including the Main Menu, Settings, Information, 
Tutorial, Pause, Teleport, Navigation, and Exit. 
 
Main Menu 

The main menu is the application interface 
that displays several buttons, including the 
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tutorial, information, settings, exit, and play 
buttons for each building. The play button is 
located below the building image and is used to 
enter the play mode. The settings button is used 
to adjust the graphic quality, with four levels 
available: Low, Medium, High, and Ultra. The 
tutorial button displays instructions on how to 
use the application, while the exit button is used 
to exit the application.  

 

 
Figure 4. Main Menu Display 

 
medium with moderate graphics quality, high 
with high-quality graphics, and ultra with the 
highest graphics quality. Additionally, in the 
settings menu, users can adjust the background 
sound volume by sliding the corresponding 
slider.  
 

 
Figure 5. Settings Menu Display 

 
Information Menu 

The information menu is a menu that 
serves to display information about the 
development team and the 3D virtual map 
application.  

 

 
Figure 6. Information Menu Display 

Tutorial Menu 
The tutorial menu provides instructions on 

how to use the 3D virtual map application [52]. 
The next button and previous buttons are used 
to navigate between different tutorial images. 
The provided images contain instructions on 
how to use features like Navigation and 
Teleport. This menu also includes a back button 
to return to the main menu.  

 

 
Figure 7. Tutorial Menu Display 

 
Play Mode Menu 

The play mode menu is the display when 
the application is started. In this menu, several 
buttons are shown, including the joystick 
button to move the character, the information 
button to provide information about the 
building and rooms, the camera view button to 
change the character's perspective, the 
interaction button to open/close doors, the 
pause button to pause the play mode, and the 
run button to make the character move quickly 
without using the joystick. At the top, there is a 
mini-map that shows the character's current 
position, and a compass as a directional 
indicator. 

 

 
Figure 8. Play Mode Menu Display 

 
Pause Menu 

The pause menu functions to pause the 
application temporarily and display the 
navigation button, which serves as a directional 
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guide to the intended room, and the teleport 
button, which allows the character to move to 
the desired room quickly. The back button to 
return to the initial building, and the main 
menu button to return to the main menu scene. 

 

 
Figure 9. Pause Menu Display 

 
Teleport Menu 

The teleport menu functions to move the 
characters quickly to another room. The 
teleport menu helps users move places without 
walking to the selected location. 

 

 
Figure 10. Teleport Menu Display 

 
Navigation Menu 

The navigation menu functions to display 
directions to the room that is the user’s target. 

 

 
Figure 11. Navigation Menu Display 

 
Exit Menu 

The exit menu functions to terminate or 
exit the application. 

 
Figure 12. Exit Menu Display 

 
The difference between the actual state and 
the application 

Users will see the building and its interior 
when running the application and entering the 
play mode. The design of the building in the 
application is made to resemble and replicate 
the actual state of the building as closely and 
accurately as possible. The following is an 
example of the comparison between the results 
created in the actual state and the application of 
the building, which is available in Table 2. 

 
Table 2. Comparison between the application 

Comparison between the actual state and 
the application 

 

 
 

 

 

 

 
  

Comparison between the actual state and 
the application 
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Comparison between the actual state and 
the application 

 
 

 

  
Application Testing 

The testing process of the developed 
application is conducted in two stages: by the 
developer (Alpha Testing) and by the users 
(Beta Testing). 

 
Alpha Testing 

Alpha testing is conducted to identify any 
errors in the application from the developer's 
perspective [53]. Testing is performed on menu 
functionality, component integration, screen 
size compatibility, Android version 
compatibility, and application performance. 
The results obtained from this testing are as 
follows. 

 
Table 3. The Results of Application Testing by 

Developers. 

Testing Testing Results 
Menu Functionality All menus, features, and 

buttons have been 
functioning well and as 
expected. 

Component 
Integration 

All components can 
integrate well, and there 
are no issues when 
running on other 
components. 

Screen Size 
Compatibility 

The application can 
display a proportional 
view on devices with a 
screen size of 5,45 inches 
to 6,4 inches. 

Android Version 
Compatibility 

The application can be 
installed and runs 
smoothly on devices with 
Android versions 8.1 to 
11.1. 

Application 
Performance 

The applications run 
smoothly and perform 
well on devices with a 
minimum processor 
speed of 2.0 GHz and 6GB 
of RAM. 

  
The alpha testing showed that the 

application runs smoothly and the buttons can 
be used according to their functions. 

Beta Testing 
This testing was conducted to measure the 

level of acceptance of the application by users. 
The measurement was done through a 
questionnaire to generate conclusions in the 
form of an application assessment [54]. The 
questionnaire was distributed to 40 
respondents within the Faculty of Engineering, 
with the following details. 

 
Table 4. Questionnaire Respondents. 

Total Respondents Description 
10 Faculty members or staff 

in the department 
30 Students in the Faculty of 

Engineering 

 
The ratings provided by the respondents 

will be adjusted using a Likert scale [55]. One of 
the most common summative scales for the 
measurement of attitudes is known as the 
Likert scale [56]. The Likert scale consists of 
answer preferences with the following rating 
categories. 

 
Table 5. Answer Preference level. 

No Assessment 
Category 

Score 

1 Very Good (SB) 5 
2 Good (B) 4 
3 Good Enough (CB) 3 
4 Less Good (KB) 2 
5 Not Good (TB) 1 

 
In addition, the data interval values for the 
assessment criteria and the interval classes 
based on the calculation using the Likert scale 
can be seen in Table  
 
Table 6. Assessment based on interval classes. 

No Assessment 
Category 

Interval 
Classes 

1 Very Good (SB) 168 - 200 
2 Good (B) 136 - 167 
3 Good Enough (CB) 104 - 135 
4 Less Good (KB) 72 - 103 
5 Not Good (TB) 40 - 71 

 
The distributed questionnaire contained 5 

statements and was assessed with a 
predetermined assessment category. The 
results of the assessment can be seen in the 
following table. 
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Table 7. Questionnaire Statement. 

No Statements Frequency Total 

  SB B CB KB TB  

1 The application 
can provide 
information about 
the layout of the 
Dean's Office 
Building (Building 
A) and the 
Architecture 
Engineering 
Building (Building 
B). 

21 18 1 0 0 180 

 

2 The form and 
layout of the 
buildings in the 
application are 
consistent with the 
actual conditions. 

22 17 1 0 0 181 

 

3 The buttons and 
menus in the 
application are 
functioning 
properly. 

21 18 1 0 0 180 

 

4 The provided 
features are 
supportive of the 
application's 
needs. 

 

22 15 3 0 0 179 

 

5 The application is 
easy to operate 
(user-friendly). 

25 12 3 0 0 182  

 
Based on the evaluation results, each 

statement will receive its respective total score. 
The Total Score is the sum of each rating 
multiplied by the weight of the rating. Here is 
an example of the calculation: 

 
𝑇𝑇𝑇𝑇𝑇 = (21 × 5) + (18 × 4) + (1 × 3) + 

(0 × 2) + (0 × 1) = 180 
 

The assessment results obtained from the 
respondents are used to determine the 
percentage of user ratings for the application. 
The calculation is done using the following 
equation: 

 

Index = 
Total

Highest Value Weight × Total Respondents
 × 100% 

 
Explanation: 
Index = User rating percentage 
Total = User rating result 
 
 

Table 8. Percentage rating of the application by 
users. 

No Statements Percentage 
1 The application can provide 

information about the 
layout of the Dean's Office 
Building (Building A) and 
the Architecture 
Engineering Building 
(Building B). 

90% 

2 The form and layout of the 
buildings in the application 
are consistent with the 
actual conditions. 

90,5% 

3 The buttons and menus in 
the application are 
functioning properly. 

90% 

4 The provided features are 
supportive of the 
application's needs. 

89% 

5 The application is easy to 
operate (user-friendly). 

91% 

 
Based on the calculation of the 

questionnaire, statement 1 states that the 
application can provide information about the 
layout of Building A, the Dean's Office, and 
Building B, the Architecture Engineering 
Building, obtained a percentage of 90%. 
Statement 2, which states that the form and 
layout of the buildings in the application are 
consistent with the actual conditions, received 
a percentage of 90.5%. Statement 3, which 
states that the buttons and menus in the 
application function properly, obtained a 
percentage of 90%. Statement 4, which states 
that the provided features are supportive of the 

application's needs., received a percentage of 
89.5%. Statement 5, which states that the 
application is easy to operate (user-friendly), 
obtained a percentage of 91%. 

The high percentage of agreement with 
statements regarding the application's ability 
to provide information about the building 
layout and its user-friendly operation suggests 
that when users perceive the application as 
useful and easy to navigate, their satisfaction 
with the system increases. Simple visualization 
techniques are widely preferred [57].  
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Figure 13. Questionnaire Results 

 
Based on the calculations, the average total 

score from the Building A and Building B 
questionnaire in the Faculty of Engineering is 
180.4, which translates to a percentage index of 
90.2%. 

 
Percentage Index = 180.4/200 x 100% = 90.2% 

 
Therefore, it can be concluded that the 

evaluation of the 3D virtual map application 
falls into the category of "Very Good" (SB) 
based on the total score and the assessment 
categories previously conducted using the 
Likert scale. 
 

CONCLUSION 
Based on the conducted research, it can be 

concluded that the Virtual 3D Map Application 
of the Dean's Office Building A and the 
Architecture Engineering Building B of the 
Faculty of Engineering Lampung University, is 
functioning well and can provide an 
informative representation of the layout and 
facilities within the Faculty Of Engineering, 
depicting the actual conditions. This 
application can be categorized as “Very Good” 
(SB) based on the index and criteria. 

The suggestion for the development of this 
research is to add a feature of directional audio 
to guide users to specific rooms in the 
Navigation Menu. Additionally, it would be 
beneficial to provide information about the 
user's current location in the teleportation and 
navigation menu. 
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