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Abstract. The rapid growth in technology has created new innovation in the field of information 
technology. One of the innovations created from technological advancement is virtual reality 
that can be extended through virtual tour that provides real-time experience in exploring a space 
or an area. Nevertheless, preliminary research on the development of digital sector in heritage 
architecture only focused on historical site instead of building. Although there is an exploration 
paid to the heritage building, the effort is limited to colonial buildings and little attention has 
been given to the local heritage architecture. Hence, this paper aims to explore the development 
of 360 ° virtual tour of the traditional Malay house that is over 100 years old as one of an 
important measure to preserve, protect and interpret the built heritage and cultural history. The 
primary data was analysed from the building inventory through high-resolution photography 
using a fisheye lens digital camera. Photos collected were combined to create panoramic effect 
using a stitching technique. The 360 ° virtual tour application was developed based on the 
Multimedia Development Life Cycle theory. The findings show the application is produced as a 
digital database consisting of physical qualitative attributes data for university’s management 
and recording for posterity. The outcome from this study has proved how technology converts 
the traditional learning and museum visit can become an enjoyable platform of learning, 
motivating and understanding of building structures and unique architectural details. 
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1.  Introduction 
Heritage building falls under tangible cultural heritage and can be defined as a building or groups of 
separate or connected buildings aged more than 100 year with a unique value of an architecture, 
homogeneity or their place in the landscape and have outstanding universal value from the point of view 
of history, art or science (Heritage Act, 2005). Besides historic building preservation project, the 
government of has been promoting the uniqueness and importance of built heritage since the enactment 
of Antiquity Act way back in 1976. However, preliminary studies on the development of digital sector 
in architecture focused more on the documentation of heritage buildings with colonial architecture and 
little attention has been given to the Malay architectural heritage. Hence, this study aims to explore the 
development of 360 ° virtual tour of the traditional Malay house that is over 100 years old as one of an 
important measure to preserve, protect and interpret the built heritage and cultural history. This is in line 
with the development of information technology in data capture and the management of collections and 
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historical sites as numerous cultural institutions like museum and galleries are also experimenting with 
digital media to communicate in new ways and attract new audiences (Economou, 2016). The study 
therefore assumes that 360 virtual tour is potential to become one of the evolving technologies to 
demonstrate and present the historical and architectural significance of an old building or monument, 
enabling the user experiences the real environment through virtual scene. 

2.  Literature review 
Virtual reality (VR) photography is an interactive visual media creation, especially in the form of 
panoramas and object movies. VR can be interpreted in three dimensions including multisensory, 
immersive, and interactive digital environment that has sparked a broad imagination of future 
technologies that will dominate work, education, and leisure (Roussou 2004; See and Cheok, 2015). The 
photography technique for VR application is called "immersive imaging" as visitors can effectively enter 
the environment of the application as if it is real. Rather than the method of viewing an object through 
a brochure, visitors can actually see the object more closely through various angles and look at the 
interior from a virtual perspective. Panoramas are images that allow visitors to view the entire scene 
surrounding the camera through a 360° view. VR panoramas basically allow visitors to become 
immersed within the image or locations captured by photographers (Highton, 2010; Economou, 2015). 

The development of 360 ° virtual tour is one of the ways that can promote the uniqueness and richness 
of local heritage of a country through digital technology. Various countries have been working hard to 
highlight and promote the diversity and uniqueness of their own heritage. For example, in neighboring 
countries, the 360 ° virtual tour of Chinatown Heritage Centre, Singapore appears comparable to the 
purposes of this study. Through the virtual tour, several media elements can be used to make the 
information interesting and effective. For example, the function of an in-app image button helps the 
visitors to view the image more closely and clearly. The background sound element in some spaces in 
the house can also add value to this virtual tour. This is supported by (Putra et al., 2018; Talip et al, 
2014) who stated that a person's memory of a given content of an app can be enhanced through a 
combination of media and senses in presenting the information. On the other hand, in other cities, Said 
and Hasibuan (2012) have developed a 360 ° application to introduce cultural heritage tourism sites in 
Medan City, Indonesia through visual and interactive information.  

3.  Methodology 
This study adapted the development stages in the Multimedia Development Life Cycle (MDLC) 
employed by Said and Hasibuan (2012). Practically, the MDLC development process does not have to 
be sequential, the positions and development stages are changeable. However, the planning stage or 
concept must be carried out as the first step in development (Luther, 1994; Osman et al, 2009; Said and 
Hasibuan, 2012; Eiris et al, 2017). The application of 360 ° virtual tour was developed through six stages 
as described in Figure 1 below. Through the employment of aforementioned stages, an old Malay palace 
located inside the university ground was selected as a site study to disclose the uniqueness of the 
architectural heritage. Rumah Puteri Bongsu or also known as IstanaTengku Fatimah Zaharah, was 
bought by the National Museum of Malaysia before it was handed over to Universiti Kebangsaan 
Malaysia, was originally a legacy of the Royal Family of Kelantan, built in 1886. 
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Figure 1. Multimedia Development Life Cycle Methodology 

4.  Findings 

4.1.  360 ° Virtual Tour Main Interface 
Interface is an important view that builds the interaction between the users and the application being 
developed. The main interface of 360 ° virtual tour of the traditional Malay house is shown in Figure 2. 
Some elements like symbols, icons, and navigation are included to help the users navigate the building 
easily. The little arrow icons are among other functions of navigation that allow the users to explore the 
place, whether to move left, right, front and back. Apart from these functions, the users can also move 
and explore the place by pressing the mouse button and turning it to the left and right according to the 
preferred direction. 

 

Figure 2. 360° Virtual Tour Main Interface  

4.2.  Detailed information on the structure of the building.  
Detailed information on the structure of the building is included to provide additional information on 
the motive, philosophy and structure of the building to the users. This information can be accessed 
through links on the information and figure icons in each space involved. The information provided in 
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each of the building space explains the uniqueness and skills of earlier Malay community. Each structure 
has its own philosophy and meaning that is unique and relevant to its position and use. Figure 3 shows 
the information icon with detailed information through texts that appear when the icon is clicked. 

 

Figure 3. Information detailed through icon 

4.3.  Close-up figure.  
Close-up figures can be found in the spaces provided. These figures highlight the uniqueness and art 
wisdom of earlier Malay community in producing decorative arts in the house structure. Table 1 shows 
figure icons that are placed on each wall through the Cooking House (Rumah Masak). A close-up figure 
will appear when the users click on the figure icon. 

Table 1. Interior design of the traditional Malay house 

1. Elephant Door (Pintu Gajah) 2.Perabung 3. Tebar Layar 

 
  

4. Sesiku Keluang 5. Carving Door 6. Corner space combination 
design 

 
 

 



www.manaraa.com

The 5th International Conference on Indonesian Architecture and Planning 
IOP Conf. Series: Earth and Environmental Science 764 (2021) 012010

IOP Publishing
doi:10.1088/1755-1315/764/1/012010

5

 
 
 
 
 
 

7. Kekisi 8. Carving motifs above the 
door 

9. Carving motifs on the door 

  
 

10. Five calligraphy carvings on Grooved-Frame Wall (Dinding Janda Berhias) 

  
 

 
In line with the current technological advancement, the development of 360 ° virtual tour in this study 
is seen as a great potential in providing information on the heritage architectural space for in-depth 
understanding. Virtual tour can be interpreted as simulation to existing locations which includes video 
image sequences in which they can be generated from media either in the form of photography or 
panoramas that have a combined and endless view. In addition, the creation of this 360 ° virtual tour is 
hoped to highlight the advantages, uniqueness and local wisdom of the early Malay community. At the 
same time, it is hoped to increase the knowledge and appreciation among the new generation towards 
traditional Malay architecture hence craft and transform their experience. The creation of non-linear 
journeys is also hoped can attract 21st century audiences as the application allow visitors to explore a 
site at their own speed and direction through a more flexible and fluid exhibits. 

5.  Conclusion 
The development of 360° virtual tour of the traditional Malay house is one of the efforts to preserve 
Malay architectural heritage for future generation. This application also shows that 360 ° virtual tour 
can provide a real-life experience of visiting the place. The effectiveness of virtual tour is unquestionable 
due to its simplicity, low-cost, and effectiveness in providing information to the digital visitors in spite 
of the difference in location. Consequently, this virtual tour has successfully integrated the Malay 
architectural heritage information to the digital visitors through digital technology. In addition, virtual 
tour can also be used as a medium to promote and preserve the local architectural heritage as it offers 
fascinating panoramic images compared to the static images in brochures and books. Hence, the 
development of the virtual tour can indirectly attract the people’s interest to recognise and have in depth 
understanding on the uniqueness of traditional Malay houses so that the architectural heritage of 
traditional Malay houses will be appreciated and preserved. 

6.  Acknowledgement 
The work presented here was undertaken by the technical team of Institute of the Malay World and 
Civilization, Universiti Kebangsaan Malaysia as part of the of the Physical Landscape in the Malay 
Traditional Settlement Conservation Model - FRGS/1/2019/WAB03/UKM/02/1. The research was 
made possible by a financial assistance awarded by the Ministry of Higher Learning Malaysia. 

References 
[1] Eiris Pereira, R., Moud, H.I. & Gheisari, M.  2017. Using 360-Degree Interactive Panoramas to 

Develop Virtual Representation of Construction Sites. Proceedings of the Joint Conference on 
Computing in Construction (JC3) Vol. I, p. 777–784 



www.manaraa.com

The 5th International Conference on Indonesian Architecture and Planning 
IOP Conf. Series: Earth and Environmental Science 764 (2021) 012010

IOP Publishing
doi:10.1088/1755-1315/764/1/012010

6

 
 
 
 
 
 

[2] Economou, M. 2016. Evaluating digital resources in cultural heritage: Lessons from the 
ScotDigiCH network. Paper presented in 22nd International Conference on Virtual System & 
Multimedia (VSMM), 17-21 Oct in Kuala Lumpur. 

[3] Economou, M. 2015. Heritage in the digital age. In William Logan, Máiréad Nic Craith and 
Ullrich Kockel (eds). A companion to heritage studies. pp 215-226. John Wiley & Sons, Inc 

[4] Highton, S.  2010. Paper of Virtual Reality Photography – Creating Panoramic and Object Images. 
Virtual Reality Photography. 

[5] Kerajaan Malaysia, (2008), Akta Warisan Kebangsaan 2005 (Akta 645) 
[6] Luther, A.C.  1994. Authoring Interactive Multimedia Presentations hlm. 63–71. AP Professional. 
[7] Mat Zin, N.A., Mat Noor, S.F. & Muda, Z.  2016. Teknologi maklumat dan komunikasi (TMK) 

untuk pemeliharaan dan pemuliharaan warisan budaya digital. Kelestarian Warisan Budaya 
Melalui Teknologi Maklumat dan Komunikasi p. 13–23 

[8] Osman, A., Abdul Wahab, N. & Ismail, M.H.  2009. Development and Evaluation of an 
Interactive 360 Virtual Tour for Tourist Destinations. Journal of Information Technology 
Impact 9(3): 173–182. 

[9] Othman, Z., Yaakub, A.R. & Zulkifli, N.  2002. Virtual Environment Navigation Using an Image-
Based Approach. Student Conference on Research and Development Proceedings hlm. 364–
367. Shah Alam, Malaysia. 
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=1033133 [30 December 2019]. 

[10] Putra, E.Y., Wahyudi, A. & Tumilaar, A.  2018. Virtual Reality 360 Interactive Digital Tour of 
Tomohon City with Stereoscopic Views. Cogito Smart Journal 4(1): 104–112. 

[11] Roussou, M.  2004. Learning by Doing and Learning Through Play: An Exploration of 
Interactivity in Virtual Environments for Children. Computers in Entertainment 2(1): 10. 

[12] Said, R.A. & Hasibuan, M.S.  2012. Rancang Bangun Website Vitrual Tour 360° Cagar Budaya 
Kota Medan. Journal Online Jaringan Pengajian Seni Bina (January 2016) 

[13] See, Z.S. & Cheok, A.D.  2015. Virtual reality 360 interactive panorama reproduction obstacles 
and issues. Virtual Reality 19(2): 71–81. 

[14] Talip, N., Ahmad, N. & Abdullah, M.  2014. Taman paku pakis fern garden : A hidden gem of 
Universiti Kebangsaan Malaysia. Penerbit UKM. 

 



www.manaraa.com

Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.


