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Museums, as cultural preservation institutions, play a strategic role in conveying historical values to the public; 

however, they face challenges related to access, distance, and the time spent by visitors. The purpose of this 

research is to create interactive and easily accessible digital media for teaching and promoting the North Sumatra 

State Museum thru a 360° Virtual Tour. This research uses the Multimedia Development Life Cycle (MDLC) method, 

which includes the phases of concept, design, material gathering, creation, testing, and distribution. The 3DVista 

Virtual Tour application is used to develop virtual tours that utilize 360° panoramic photos, videos, audio, and 

interactive hotspots to visually and informatively convey information about museum collections. The research results 

show that the virtual tour created can make the space of the North Sumatra State Museum an immersive and 

interactive experience. The results of system testing using the Black Box Testing method show that all important 

system features, including inter-room navigation, information hotspots, panorama control, and multimedia display, 

can operate well and stably. Therefore, this virtual tour is expected to serve as an alternative way to learn history, 

support cultural preservation, and increase public interest, especially among young people, in the North Sumatra 

State Museum. 
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1. Introduction 

The rapid development of information and communication technology has provided various conveniences 

in various aspects of life, including in the fields of education, tourism, and cultural preservation. One 

innovation that has emerged from this technological advancement is the virtual tour, a digitally simulated 

tour experience that allows users to visit specific places without having to be physically present. One 

implementation of this technology that is now becoming increasingly popular is the virtual museum 

tour[1], [2]. Over time, the rapid growth of information technology has led to new technologies that make 

human activities easier, such as virtual tour or panorama tour technology[3][4], [5]. A virtual tour is a 

realistic replica of a place, allowing viewers to feel as if they are there simply by looking at a collection of 

panoramic photos. A panorama, also called panoramic, is an image with a wider field of view than a 

regular pictur[6].VR technology can be used for many things. One of them is virtual tours, which allow 

users to see locations in a realistic way thru images and videos, including 360-degree views, making it 

feel as if they are actually there[7][8]. With virtual reality (VR) and augmented reality (AR) technology, 

visitors can explore the North Sumatra Museum's collection, read information, and understand history thru 

immersive visual displays[9][10]. Virtual tours not only expand the museum's audience reach but are also 

capable of attracting the interest of younger generations who are more familiar with the digital 

world[11][12]. 

Museums are important institutions that serve as places for preservation, education, and recreation. 

However, not all communities have easy access to visit museums in person, whether due to limitations of 
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distance, cost, or time, which restrict people's mobility[13], [14]. In this context, the North Sumatra 

Museum Virtual Tour emerges as an alternative solution, offering an educational and informative 

experience to the wider public thru digital media[15]. The North Sumatra Provincial State Museum was 

inaugurated on April 19, 1982, by the Minister of Education and Culture, Dr. Daoed Yoesoef. However, 

the first collection of the State Museum was placed in the form of a makara by Ir. Soekarno, the first 

President of the Republic of Indonesia, in 1954. On a plot of land spanning 10,468 square meters, this 

museum is known as the Statue Building. The main building of the museum is shaped like a traditional 

North Sumatran house. At the front of the roof, there are ornaments originating from the Batak Toba, 

Simalungun, Karo, Mandailing, Pakpak, and Nias tribes. The State Museum of North Sumatra Province is 

categorized as a general museum based on its collection[16]. Most of its collection comes from North 

Sumatra and consists of cultural heritage artifacts from prehistoric times to the Islamic era, classical 

Hindu-Buddhist periods, and modern struggles[17]. 

This research resulted in a 360° Virtual Tour website for the North Sumatra Museum, which can be 

accessed via computer devices or VR headsets[18]. This website enhances user interactivity and provides 

a new experience in getting to know the collections and history of the North Sumatra Museum[19]. Thus, 

the application of Virtual Reality technology in this virtual tour will help in cultural preservation, learning 

media, and serve as a promotional tool for the North Sumatra Museum. This virtual tour will attract more 

young people to learn more about the North Sumatra State Museum[20]. 

 

2. Methods 

This research uses the MDLC (Multimedia Development Life Cycle) method. The MDLC (Multimedia 

Development Life Cycle) method is one of the most commonly used methods in the process of developing 

interactive multimedia applications because it allows for a systematic, structured, and flexible approach to 

handling various multimedia elements, such as text, images, audio, video, animation, and other interactive 

elements, all of which can be integrated into a Virtual Reality (VR)-based application[21], [22]. The MDLC 

method has six stages as follows: Concept, Design, Material Collecting, Assembly, Testing, and 

Distribution. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Metode Mulitmedia Development Life Cycle (MDLC) 

Here is a brief explanation of each stage of the MDLC that will be used in this study: 

1. Concept 

This stage is the beginning of the design process, where the basic concept for the virtual tour of the 

North Sumatra Museum will be created. This includes initial planning, identifying goals, and the 

main features that will be included in the virtual tour of the North Sumatra Museum. 

2. Design 
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The design phase begins after the idea is developed. This includes user interface (UI) design, 

navigation structure, content layout, and the overall plan for the virtual tour of the North Sumatra 

Museum. The design also includes selecting the technology to be used in development. 

3. Material Collecting 

At this stage, gathering the materials to be used in the virtual tour, such as 360 images, videos, 

descriptions, and information available at the North Sumatra Museum, with all the materials 

collected forming the basis of the virtual tour content. 

4. Assembly 

After the material has been collected, the virtual tour creation phase begins. This involves a special 

application for creating the virtual tour, using the 3DVista Virtual Tour application. By combining the 

360 photos already taken at the North Sumatra State Museum, they are integrated to form the same 

flow from the entrance to the rooms within the North Sumatra State Museum, by creating panorama 

points, content integration, and interactive elements such as navigation buttons. 

5. Testing 

This stage is when the virtual tour application is thoroughly tested to ensure all created components 

are functioning correctly. This testing involves verifying the functionality and interactivity of the 

virtual tour, the quality of the images and videos input into the virtual tour, and the compatibility of 

the virtual tour across various devices. 

6. Distribution 

Once the virtual tour has been tested and meets the desired quality standards, this distribution 

phase begins, and the virtual tour will be published. The virtual tour application will be promoted to 

potential users thru web platforms, mobile platforms, or other appropriate methods. 

 

 

3. Results And Discussion 

Design 

During this planning phase, a needs analysis, interface design, and the creation of a virtual navigation flow 

were conducted, allowing users to interactively explore each space. This phase was also used to develop 

the concept and structure of the virtual tour system that met the needs of the Medan State Museum's 

users. In the modeling process carried out, Navigation is the structure or flow of a program that functions 

to help organize all the opening elements of the application. The navigation structure used by the author 

is a mixed/composite navigation structure. 

 

 

 

 

 

 

 

 

Figure 2: North Sumatra Museum VR Navigation Structure 

System Design 

In the process of developing a virtual tour, system design is an important stage because it serves as the 

foundation for building the application's structure, workflow, and interactive elements. In this study, the 
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system was designed using the 3DVista Virtual Tour application, which offers complete features for 

creating 360° panorama-based virtual tours, hotspot integration, audio, and other interactive features. 

3DVista Virtual Tour is desktop-based software that can be used to design, develop, and publish virtual 

tours based on 360° images or 360° videos. This application is highly sought after in the fields of digital 

documentation, museums, tourism, and educational research. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: 360° Photo Processing 

Figure 3 above shows the processing of 360° photos taken with an Insta360 camera, using the Insta360 

Studio application to import the images into a panorama and adjust the width of the panoramic photo. 

The next application used is 3Dvista. Here, the initial steps involve arranging photos according to the 

created concept, adding hotspots and navigation to the virtual tour, and incorporating video material to be 

used in one of the museum rooms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Process of Creating a 360° Virtual Tour 
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Figure 5: Visual Interface Virtual Tour 

Figure 5 above shows the interface of the virtual tour. In the upper left and right corners, there are buttons 

shaped like the "i" logo. When clicked, these buttons display explanations corresponding to the main title 

at the top. On the left, there are several clickable menus that, when clicked, lead to rooms or panoramic 

images that match the selected menu. Additionally, there is a navigation button shaped like the "forward" 

logo, which can be clicked to go to the next room and connect between rooms. There is also a "play 

video" button in one of the rooms in the virtual tour, which when clicked, will bring up a video pop-up 

visual between the panoramic photos, as shown in (Figure 6), providing additional information to the user 

in video format. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Visual Play Video  
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Table 1. The testing results for this virtual tour system were obtained using Black Box Testing. 

No Fitur Deskripsi Pengujian 
Status 

Pengujian 
Keterangan 

1 360° Panoramic View 

Testing whether the 360° panoramic 

view of the museum's front page can 

be displayed in its entirety and rotated 

in all directions. 

Successful 

The panorama 

appears clear and 

responsive. 

2 
Menu Navigasi 

Sidebar 

Testing the side menu functions 

(Entrance, Prehistoric Period, Museum 

Gate, etc.) to switch between scenes. 

Successful 

Each menu directs 

to the appropriate 

scene. 

3 
Information Hotspot 

(Visitor Information) 

Testing the information hotspot 

displaying museum visit information. 
Successful 

The information 

popup appears 

correctly. 

4 
Information Hotspot 

(Brief History) 

Testing the hotspot displaying a brief 

history of the North Sumatra State 

Museum. 

Successful 

Information is 

displayed according 

to the content. 

5 Navigation Shift Icon 
Testing the arrow icon to move to 

another area within a single scene. 
Successful 

The location move 

went smoothly. 

6 
Control Camera 

Rotation 

Testing the user's ability to rotate the 

panoramic viewpoint. 
Successful 

The camera can 

rotate 360° without 

lag. 

7 Fullscreen button 
Testing the full-screen function on a 

virtual tour. 
Successful 

Fullscreen mode is 

active and stable. 

8 Reset View Button 
Testing the function to return the 

viewpoint to its initial position. 
Successful 

The camera angle 

returns to its initial 

position. 

9 
Interface 

Responsiveness 

Testing the display on various screen 

resolutions (PC & laptop). 
Successful 

The interface 

adjusts to the 

screen. 

10 Loading Scene 
Testing the transition time between 

scenes. 
Successful 

The scene 

transitions with 

normal loading 

time. 

11 
Artifact Information 

Icon 

Testing the "i" icon on objects that 

display additional information. 
Successful 

The information 

appears without 

errors. 

12 System Stability 
Testing the system's stability when 

used continuously. 
Successful 

No crashes or 

freezes occurred. 

 

4. Conclusion 

The research conducted for the North Sumatra State Museum resulted in the utilization of 360° virtual 

tour technology to digitize the North Sumatra State Museum, making it part of the museum's promotion, 

assisting users who cannot visit the North Sumatra State Museum directly, and providing new learning 

materials and interests for teenagers in this era of digitalization. This website-based virtual tour 

application development uses the Multimedia Development Life Cycle (MDLC) method. System testing 

results using the Black Box Testing method show that all main virtual tour features—including inter-room 



Infokum 

Vol. 14, No. 03, 2026, pp. 165-172 

ISSN 2722-4635 

171 

 

Implementation of Virtual Reality (VR) Technology in the North Sumatra Museum Virtual Tour to Enhance Visitor 

Interactivity. Feri Rinto Bashari et.al 

navigation, information hotspots, viewpoint control, and multimedia element integration—function well 

and meet user needs. During testing, no significant obstacles were found that would hinder the system's 

functionality. This virtual tour of the State Museum of Sumatra has been successfully visualized as a 360° 

virtual tour and can be accessed thru the website. 

 

5. References 

[1] Aryza, S., Efendi, S., & Sihombing, P. (2024). A ROBUST OPTIMIZATION TO DYNAMIC SUPPLIER 

DECISIONS AND SUPPLY ALLOCATION PROBLEMS IN THE MULTI-RETAIL INDUSTRY. Eastern-

European Journal of Enterprise Technologies, 129(3). 

[2]       F. Nurjanah Winata, M. Rohandi, and R. Mohammad Thohir Yassin, “IMPLEMENTASI VIRTUAL 
TOUR DENGAN TEKNOLOGI VIDEO 360 DI MUSEUM PROVINSI GORONTALO,” vol. 3, no. 1, 
2023. 

[2] N. W. Sari and W. S. Huda, “IMPLEMENTASI VIRTUAL TOUR SEBAGAI MEDIA INFORMASI 
INTERAKTIF UNTUK MEMPERMUDAH AKSES LOKASI DI PONDOK PESANTREN NGALAH,” 
Jurnal Informatika dan Teknik Elektro Terapan, vol. 12, no. 3S1, Oct. 2024, doi: 

10.23960/jitet.v12i3s1.5225. 

[3] L. Nurhaqiqi and I. T. Julianto, “Rancang Bangun Virtual Reality Tour Untuk Media Promosi Tempat 
Hangout Menggunakan Metode Multimedia Development Life Cycle,” Jurnal Algoritma, vol. 22, no. 

1, pp. 368–378, May 2025, doi: 10.33364/algoritma/v.22-1.1688. 

[4] A. Syafiq Azzikri, D. Abdullah, and M. Ula, “PERANCANGAN VIRTUAL REALITY TOUR GEDUNG-

GEDUNG FAKULTAS DI KAMPUS BUKIT INDAH UNIVERSITAS MALIKUSSALEH BERBASIS 

WEBSITE,” 2025. [Online]. Available: http://jurnal.goretanpena.com/index.php/JSSR 

[5] K. R. Subekti, S. Andryana, R. T. Komalasari, ) Informatika, T. Komunikasi, and D. Informatika, 

“VIRTUAL TOUR LINGKUNGAN UNIVERSITAS NASIONAL BERBASIS ANDROID DENGAN 
VIRTUAL REALITY.” 

[6] R. D. Salsabil, S. Samsudin, and A. B. Nasution, “Implementasi Virtual Tour Menggunakan 
Panoramic Sebagai Media Edukasi Dan Promosi Kampus,” Journal of Information System Research 

(JOSH), vol. 3, no. 3, pp. 178–186, Apr. 2022, doi: 10.47065/josh.v3i3.1454. 

[7] M. A. Robbani and Y. Rosmansyah, “Rancang Bangun Aplikasi Mobile Virtual Tour Menggunakan 
Foto 360° dengan Objek Penelitian Museum Nasional,” 2021. 

[8] A. Maulana, V. Rosalina, E. Safaah, J. Raya, C. Serang -Drangong, and K. Serang, “IMPLEMENTASI 
TEKNOLOGI VIRTUAL TOUR PERPUSTAKAAN MENGGUNAKAN METODE PENGEMBANGAN 

MULTIMEDIA DEVELOPMENT LIFE CYCLE (MDLC),” Sistem Informasi |, vol. 7, no. 1, pp. 1–6. 

[9] Dwi Intan Af’idah, “Virtual Tour As A Tourist Attraction Promotion Media Using Multimedia 
Development Life Cycle,” INTERNATIONAL CONFERENCE ON DIGITAL ADVANCE TOURISM, 

MANAGEMENT AND TECHNOLOGY, vol. 1, no. 1, pp. 253–266, Dec. 2023, doi: 

10.56910/ictmt.v1i1.68. 

[10] E. J. Purhita, E. Sediyono, and A. Iriani, “Elevating cultural understanding: interactive museum 
exploration using 3D AR and MDLC framework,” TELKOMNIKA (Telecommunication Computing 

Electronics and Control), vol. 23, no. 5, p. 1271, Oct. 2025, doi: 10.12928/telkomnika.v23i5.26343. 

[11] A. Khaliq and R. Dwi Arista, “Analysis and Design of Web-Based Vehicle Management Information 

Systems to Support Operational Efficiency,” Journal of Information Technology, computer science 

and Electrical Engineering, vol. 2, no. 2, pp. 74–82, 2025, doi: 10.61306/jitcse. 

[12] R. Farta Wijaya, S. Wahyuni, and A. Dwi Putra, “PENERAPAN METODE MULTIMEDIA 
DEVELOPMENT LIFE CYCLE (MDLC) DALAM PEMBUATAN APLIKASI MOBILE EDUKASI 



Infokum 

Vol. 14, No. 03, 2026, pp. 165-172 

ISSN 2722-4635 

172 

 

Implementation of Virtual Reality (VR) Technology in the North Sumatra Museum Virtual Tour to Enhance Visitor 

Interactivity. Feri Rinto Bashari et.al 

LINGKUNGAN ‘CINTA MANGROVE,’” 2024. [Online]. Available: 
http://jurnal.goretanpena.com/index.php/JSSR 

[13] P. Roqhaman, D. S. Anwar, and Y. Sumaryana, “SWADHARMA (JEIS) PERANCANGAN VIRTUAL 
TOUR SEBAGAI MEDIA PENGENALAN WISATA DENGAN METODE MULTIMEDIA 

DEVELOPMENT LIFE CYCLE”. 
[14] R. Rian Putra, I. D. Perwitasari, D. M. Rangkuty, V. Tasril, S. Handayani, and A. S. Dewi, “FROM 

VIRTUAL TO REALITY: HOW METAVERSE AND VR TECHNOLOGIES INFLUENCE TRAVEL 

DECISIONS.” 
[15] P. Roqhaman, D. S. Anwar, and Y. Sumaryana, “SWADHARMA (JEIS) PERANCANGAN VIRTUAL 

TOUR SEBAGAI MEDIA PENGENALAN WISATA DENGAN METODE MULTIMEDIA 

DEVELOPMENT LIFE CYCLE”. 
[16] R. D. Arista, “The In�luence of Wedding Photography as Visual Communication in the Promotion of 

Batak and Minang Traditional Culture: A Case Study in @fng _photography,” Journal of Information 

Technology, computer science and Electrical Engineering (JITCSE), vol. 1, no. 3, pp. 172–176, 2024, 

doi: 10.30596/jitcse. 

[17] H. Kurniawan and A. Akbar, “Design Of A 360 Degree Web-Based Virtual Tour System For The 

North Sumatera State Museum.” 
[18] V. Meylana Eka Putra, N. Adi Prasetyo, and A. Beladinna Arifa, “Penerapan Teknologi Video 360 

Derajat Pada Google Cardboard Berbasis Virtual Reality Menggunakan Metode MDLC,” vol. 4, no. 1, 
pp. 22–030, 2021, doi: 10.20895/INISTA.V4I1. 

[19] D. Pujianto and P. Manjemen Informatika Universitas Mahakarya Asia, “Implementasi Virtual Tour 
360 sebagai Media Promosi Penjualan Properti (Studi Kasus Rumah Sehat Property Baturaja),” 
Jurnal Minfo Polgan, vol. 12, no. 2, 2023, doi: 10.33395/jmp.v12i2.12573. 

[20] W. Murwonugroho et al., “Interaktivitas User Objek Imersif dalam Multiplayer Virtual Tour Museum 
Bank Indonesia.” [Online]. Available: https://secondlife. 

[21] Y. V. Akay and A. Mapaly, “Realitas Virtual Sebagai Media Eksplorasi Gua Jepang,” Jurnal Teknik 

Informatika, vol. 19. 

[22] K. R. Subekti, S. Andryana, R. T. Komalasari, ) Informatika, T. Komunikasi, and D. Informatika, 

“VIRTUAL TOUR LINGKUNGAN UNIVERSITAS NASIONAL BERBASIS ANDROID DENGAN 
VIRTUAL REALITY.” 

  

 


