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Abstract—  Indonesia is a country that is rich in cultural 

heritage, both tangible and intangible objects. Among the 

valuable legacies are the Banten Grand Mosque and the Baduy 

tribal house located in Banten Province. As part of Banten e -
heritage work, we develop mobile device-based virtual reality 

applications. The application is developed with the Waterfall 

method on an open platform including SketchUp, 

MakeHuman, Blender for the design stages and Unity for the 

implementation stages. Test results for the application 
developed on Android 6.01 (marshmallow), 2GB RAM, shows 

that 90% run well and have benefits as a medium for learning, 

preserving cultural heritage and promoting for interactive 

digital tourism.  

Keywords—Banten Province, E-Heritage, Virtual Reality, 

Baduy Tribe, Banten Great Mosque, Mobile Device, Android 

I. INTRODUCTION  

 Indonesia is a country that is rich in cultural heritage, 
both tangible and intangible objects . The largest archipelago 

nations in the world with 34 provinces. Banten Province is 

one of the areas located in the western part of Java Island in  
Indonesia. Banten province has its own wonderful  cultural 

heritage both multicultural tangible an intangible  objects, 
such as traditional dance, arts, traditional ceremonies and 

traditional houses. Baduy tribe has a unique custom house 
that is established without destructing nature. Banten Grand 

Mosque is another cultural heritage of moslem majority 

people of Banten. 

By the advancement of technology occurs the 

development of the original word heritage into e-heritage, 
namely  electronic heritage. E-heritage itself can be 

interpreted as a  digitization of the past (cultural) heritage, 

what human being is currently living and what is passed on 
to future generations (UNESCO).  

E-heritage is divided into two elements. There are 
Intangible (material) and Tangible heritage (immaterial). At 

the first, intangible heritage is heritage that can not be 

touched with barely skin because it’s not a tangible object 
(eg. language, ritual, musics, dances, and beliefs/religions). 

Second, tangible heritage is a heritage in the form of tangible 
objects or can be touched (eg. Custom house  and traditional 

clothing)[3].  

Technological advancements that continue to involve in 

various aspects of life make the technology developers to be 

able to create new applications which aims to make it easier 
for people in getting information. Mixed Reality is an 

advance computer technology that both Virtual and 
Augemented Reality in a computer simulated-environment. 

In our work we developed an Virtual Reality (VR) 
applications for Banten Cultural Heritage. Our VR apps can 

be applied in desktop and / or  mobile platform [4]. 

This technology has spread to all aspects of life and will 
experience significant development for the future. 

Development of VR technology has also been reached many 
fields, for example in the field of entertainment, advertising 

to the field  of learning. With the emergence of VR 
technology is emerging new innovations to introduce and 

preserve custom homes in Indonesia. Based on the problem, 
we makes a learning media application, preservation, and 

promotion in virtual by utilizing technology of VR for 

Banten e-heritage, specially of Banten’s Grand Mosque and  
Baduy Tribe’s traditional house/village. 
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II. OVERVIEW OF OBJECT’S VIRTUAL REALITY 

A. Banten Great Mosque 

Banten’s Great Mosque is a mosque built during the  

glorious Sultanate of Banten. The first interesting point is 
from the main building of the mosque, which was first built 

by Sultan Maulana Hasanuddin (1552-1570), it’s a five-
stacked roof. 

According to tradition, the design of the mosque five 

roofed main building is entrusted to a Chinese architect 
named Cek Ban Cut. In addition to number of piles, the 

shape, and expression also show uniqueness that is not found 
in common mosques in Java, even throughout Indonesia [5] 

B. Baduy Tribe Traditonal House  

Baduy tribe, is an indigenous tribe of Banten society, 

with separated in two areas, inside area (Baduy Dalam) and 
outside area (Baduy Luar) which have traditional house, 

called Sulah Nyanda located in the Kendeng mountains, 
Kanekes Village, Lebak District, Banten. Baduy tribe lives in 

custom home that built using wood and bamboo 

construction.  

Architecturally, Baduy house is divided into three rooms 

namely sosoro (frontside room), tepas (center room), and 
ipah (backside room). Each rooms functions according to the 

making plan. Sosoro serves as a reception room and a place 
to relax.  Tepas room used for sleeping activities and family 

meetings. Ipah room be used as a place to cook and rice 

warehouse and produce of fields [1]. 

  

III. DEPLOYING MOBILE VIRTUAL REALITY 

A. Virtual Reality 

Virtual Reality or VR is set of computer technologies that 

combine to present an interface into a computer-generated 
world and specially provide a convincing interface to the 

user in a 3D computer-generated world.  The VR can make 

its users feel both mentally and physically in a 3D computer-
defined world, regardless of whether or not the real worlds.  

B. Mobile Platform 

In the present time, utilization of of mobile technology 

becomes one of the main containers in delivering 
information quickly. The application  developers are 

competing to create applications designed to pamper 
uses, both in the UX (User Experience) and UI (User 

Interface)[9]. 

 

 

Fig. 1. Graph of Operating System Usage 

 Data shows in the fig. 1 above, indicating that the 
number of users who are more dominant using the 

Android operating system, probably due to the frequent 

updates on the Android operating system. 

C. Design Stage 

On the making of VR application, we uses several 

software such as sketchUp for making modeling object, 

MakeHuman for creating a person’s character, Blender for 
creating details of the object, and Unity [8]. 

D. Requirement Analysis  

Analysis of softwares and hardware requirements is 

needed before developing the application [8]. 

1) Software requirements 

- Microsoft Windows 8.1 professional 64-bit  

- Unity version 5.6.1f.1 

- Blender 2.76b 

- SketchUp 2017 

 

2) Hardware requrements 

   Th is application requires special specifications that 

can be used with optimal performance and function.  

- Computer with the following specifications : Intel 

Core i3-4030U @1.9GHz ,RAM 8 GB, HDD 

500GB, Intel HD Graphics 440  and NVIDIA 

GeForce 820M. 

- Smartphone with the following specificat ions : 

deca-core Max 2.11 GHz,RAM 4GB,  Gyroscope 

support 

- VR Box 2.0 

E. Application Design 

We design the applications using UML as a visual 

modeling tools and also for navigation structure, and 

interface design [8]. 

1) Use case diagram  

Use case diagram is a d iagram that serves to describe 

the relationship between the user with the system. In 

the application design using the use case diagram. 
 



 

Fig. 2. Use case diagram 

 

 
Fig. 3. Actifity Diagram 

 

Fig. 4. Navigation Structure 

 

F. Implementation and Testing 

1)   Interface of application 

Below are the views of the application that has been 

created.[2][6]]7][8]. 

 

 

Fig. 5. Main Menu of VR Application of Banten Great 
Mosque on mobile device 

Figure 5 show the main menu while using the VR apps, 
that consists of:  play menu, historical/information menu, 

and about menu. 

 

Fig. 6. Grouping object of  Banten Great Mosque  

Figure 6 shows the process of grouping several objects 

that built as an complete objects and environment. 

 

Fig. 7. Outside views of  Banten Great Mosque  

Figure 7 shows the outside view of VR apps of Banten Great 
Mosque. For optimum experience we must using controller 

or navigation keyboard and mouse for directing and moving 
in, out, surround the VR object. 

 

Fig. 8. Opening view of  Luar Baduy Traditional home 



Figure 8 shows the mobile VR apps for Baduy Tribe 

traditional home. For the optimum result must using head 

mounted display such as 3D Virtual Google.  

 

Fig. 9.  Front view of  Luar Baduy Traditional home 

 

Fig. 10. Middle view of  Luar Baduy Traditional home 

 

 

Fig. 11. Back view of  Luar Baduy Traditional home 

Figure 9 to 11 shows the sections or rooms of Baduy 

tribe inside architecture from the VR apps. For the optimum 
result must using head mounted display such as 3D Virtual 

Google. 

 

2) Test apps on android devices 

TABLE I.  TEST APPS ON ANDROID DEVICES 

 No Smartphone 
types 

Specifications Result 

1 Xiaomi Redmi 

Note 4X 

Android OS v6.0.1 The 

applications 
running 

smooth and 
good 

Resolution 

1060x1920, 
screen size 5.5 

inch 

RAM 4GB 
Octa-core 2.0 GHz 

2 Samsung 
Galaxy 

A5 2016 

Android OS v6.0.1 The 
applications 

running 
Resolution 

1060x1920, 

screen size 5.2 
inch 

smooth and 
good 

RAM 4GB 
Octa-core 1.6 GHz 

 

 

3) Survey 

We conducted a survey by using questionnaire with 30 
respondents with various replies. The tables below are result 

of questionnaire. There are  four   questions. First questions: 
“Do you think media is required for learn ing, preservation, 

and promotion virtually by utilizing VR ?”, and second 
questions: “Do you think mobile applications are effective 

and efficient as a mean for learning, preservation, and 
promotion virtually by utilizing VR ?”, third questions: Does 

VR application run well on your Smartphone”?, and last 

questions:” Does VR application have a good look and easy 
to use interface?” 

TABLE II.  ANSWER RESPONDENTS FOR  QESTION #1  

Type of Answers Number of 

Respondents 

Percentages 

Strongly agree 18 60% 

Agree 12 40% 

Disagree 0 0% 
Strongly disagree 0 0% 

TABLE III.  ANSWER RESPONDENTS FOR  QESTION #2  

Type of Answers Number of 
Respondents 

Percentages 

Strongly agree 18 46.7% 

Agree 12 53.3% 

Disagree 0 0% 

Strongly disagree 0 0% 

TABLE IV.  ANSWER RESPONDENTS FOR  QESTION #3  

Type of Answers Number of 
Respondents 

Percentages 

Strongly agree 18 26.7% 

Agree 12 70% 

Disagree 0 3.3% 

Strongly disagree 0 0% 

TABLE V.  ANSWER RESPONDENTS FOR  QESTION #4  

Type of Answers Number of 

Respondents 

Percentages 

Strongly agree 18 33.3% 
Agree 12 66.7% 

Disagree 0 0% 

Strongly disagree 0 0% 

 

Result of survey calculated using a Likert  scale to measure a 

person’s or group’s perceptions, attitudes  or opinions about 

an event based on an operational defin ition set by the 

researcher. The following resume of the survey are: 

- 90% of respondents strongly agree that application is 

needed as a medium for learning, preservation, and 

promotion virtually by utilizing VR technology of  

Banten E-Heritage. 

-  86,67% of respondents strongly agree that application is 

effective and efficient as a medium for learning 

preservation and promotion of VR of Banten E-Heritage. 

- 80,83% of respondents strongly agree that application 

runs well on Smartphone respondents. 



- 83,33% of respondents strongly agree that the 

application has a good look and easy to use. 

 
 

IV. CONCLUSIONS 

 
The application developed using SketchUp,  

MakeHuman, and Blender software for 3D modeling and 
using Unity for its Virtual Reality creation engine. As well as 

from the result of the implementation comparison of  this 
application run well with Android OS 6.01(marshmallow) 

with minimum memory 2GB of RAM. 

We had successfully built a VR application of Banten e-
heritage based on mobile device using Android kit  that 

contributed as a medium of learn ing, preservation, and 
promotion of Banten culture.   
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