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Abstract 

 Medan is the third-largest city in Indonesia, so Medan has various kinds of relics 

used as tourist attractions. The COVID-19 pandemic has caused a fall in the number of tourist 

visits and the lack of promotional facilities for potential tourists who will visit. The important 

circumstances of the conditions that encourage the development of City Tourism Empowerment 

in the Era of Society 5.0 based on Virtual Reality as one of the researchers' efforts in developing 

new tourism concepts during a pandemic by using the research method used are the 

combination method. The survey was conducted by distributing questionnaires to determine the 

public's perception of VR technology for tourism, especially designing Virtual Reality 3600, 

using the 6-stage MDCL design model in building VR applications. It was determining the 

correct hotspot, switching interfaces, and display flow that made it easy. The application results 

were then tested as VR-based tourism content in Medan city tourism to get a response time 

value of <1 second and a UAT value of 94% from 20 users from 18-50 years of age. 
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1. Introduction 
 

 Virtual reality is a technology that can interact in an artificial environment in a virtual 

world designed using a computer, in Virtual Reality or commonly called virtual reality. Virtual 

reality can be described as 3-dimensional digital media[1] such as multi-sensor, immersive and 

interactive environments that will trigger people's imagination as a future technology that 

controls various fields, education, and recreation [2].  Progress in virtual tours with the 360
0
 

panoramic technique (VRP) [3] is still very minimal in its application in the city of Medan.  

 The tourism industry can generate Gross Domestic Product (GDP) revenues of up to 

7.8 billion US dollars and create 278,000 jobs. This is in contrast to current conditions. 

Currently, tourism has the potential for losses due to the COVID-19 pandemic ranging from 

2.69 trillion to 6.94 trillion rupiah. This data mentions that around 96.43% of events in 17 

provinces had to be postponed, and another 84.20% had to be canceled. Furthermore, impact on 

90,000 workers[4]. The presence of innovation in the tourism field in the form of a virtual 

application that can accommodate virtual tourism activities has many pros and cons because 

exhibitions held virtually are still considered taboo and challenging to implement. 

 On a national scale, there are already several websites that provide this virtual tour to 

introduce and promote a location. Websites and social media are some of the most accessible 

and widely used media for promotional activities [5] and the introduction of Medan city tourist 

attractions. In Medan, with the decrease in the number of tourist visitors, both local and foreign, 

this decline in regional income is due to the inhibition of business activities in terms of 

merchant sales, lodging, and culinary. They have to survive to continue to struggle in running 

the tourism industry, both those that have a role in upstream and downstream. 

 Many studies have been carried out both by academics and governments from various 

countries[6][7], how they rise from disasters and rebuild their tourism. Like Iceland, which was 

hit by the 2010 volcanic eruption, they were blocked from neighboring European countries. 

They got up and re-promoted their tourism by developing Virtual Reality-based tourism to 
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attract foreign tourists. Until now, they can rise in the tourism industry in their respective 

countries and become a favorite tourist destination in Europe and the world. [8].  

 By using Virtual Reality as well, the public and tourism industry players can be 

encouraged[9] to participate in preserving heritage and recognition through the media of images 

and videos [10] as well as the traditional culture of the Medan city community in managing 

tourism that they have from generation to generation. This Virtual Reality model can also foster 

interest in the creative economy, designed for Medan tourism business actors to build new 

tourism models in Medan City using Virtual Reality. This is useful for generating tourism 

potential affected by Covid-19[11]. 

 The author tries to design and develop web-based virtual reality applications for easy 

access by introducing elements of Medan city tourism into the website. The absence of a 

website that can be accessed for field tourism based on virtual reality is state of the art in this 

research. It becomes a starting point for gap analysis for further research so that it becomes a 

tool for cultural preservation through virtual reality 360
0
 technology, even though this 

technology has already been developed[12]. Popular in several countries in the introduction of 

tourism in various countries [13]. Therefore, the author develops web-based virtual reality 

technology by introducing Medan city tourism so that the wider community and the world [14] 

can get to know Medan city tourism and attract tourists to visit Medan. 

 

2. Research Method 
The research flow begins with taking a 360

o
 photo of a tourist attraction. Masjid al-

mashun has several points such as gates, mosque doors, monuments, and others, and the 

Maimun palace at several points. The 360
o
 image data was collected by observing the building 

and taking 360
o
 images. From the results of the image, then do the editing modeling using 

software to combine separate images. In the next stage, the image file is exported to produce 

objects applied to the VR media. Feasibility trials were conducted to determine the VR world 

view, gyroscope interaction, and information content placement for tourist attractions. The trial 

was carried out on a computer and android device. The research method carried out is made 

accordingly to research needs. 

 

 
Figure 1. Research Method 

 The stages of research on Medan city tourism start from a literature study which 

shows that the decline in the number of tourists to the Medan city is a result of the Covid-19 

pandemic and the observation that there is no use of virtual reality in the Medan city for tourism 
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needs. Then proceed with conducting data analysis and retrieval of research data to tourist 

objects virtual reality design. After the design is complete, user testing is carried out on the 

virtual reality results to the user. 

 The architecture of the tourist attraction information system, where objects can be 

seen in this system, is taken using a 360
0
 camera. Then go through a Virtual reality geography 

process that users can later access via mobile or computer via the internet[15]. In the 

implementation phase, the author applies the design results made using the PHP and HTML 

languages. In the testing phase, the authors conducted UAT testing and conducted trials on 

several tourist attraction visitors[16]. In the implementation phase, the author takes 360 photo 

data to create Virtual reality, as for the steps for making Virtual Reality from the beginning to 

producing Virtual Reality products. 

 
Figure 2. Virtual Reality Design Chart 

 

2.1. Use Case Diagram 

 Use case diagram showing actor who can access use case in the system virtual built 

tours. In figure 3. The actor acts as admin and as visitors. 

 

 
Figure 3. Use Case Diagram 
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Table 1. Response Time Testing 

Actor Description 

Administrator Admin can manage virtual tours good at adding spots, reduce or do updates on 

the system. 

User Visitor Use Virtual Reality Tour Medan 

 

3. Result and Analysis 

3.1.  Production 

At this stage, the recording process was carried out at the tourist attraction of the al-

mashun mosque and the Maimun Palace. Recording this video is adjusted to the plot of the 

storyboard that has been made previously. 

3.2.  Virtual Reality Design 

  This process is the process of bringing together all the files that have been edited. 

This process concluded into several things, namely: 

1. Making a hotspot that aims at the interactivity of the virtual tour. Explanatory 

graphics symbolizes hotspots. 

2. Giving a straightforward plot following the previous storyboard. 

3. Creating a virtual tour interface. 

4. Publication of virtual tours can be done directly on the website because there 

are features for publication according to the desired platform. 

 Video 360 produces videos that can be seen from all corners of the place or room 

from the 360 capture results. This 360 video was created to see tourist objects up close as if the 

user was at a tourist location using their device. 

 

Figure 4. Al-Manshun Mosque 360
0
 

 The research flow begins with taking a 360
o
 photo of a tourist attraction. Masjid al-

mashun has several points such as gates, mosque doors, monuments, and others and the Maimun 

Palace. The 360
o
 image data was collected by observing the building and taking 360o images. 

From the results of the image, then do the editing modeling using software to combine separate 

images. The image file is exported into a 360
0
 image to produce objects applied to VR media in 

the next stage. Feasibility trials were conducted to determine the VR world view, gyroscope 

interaction, and information content placement for tourist attractions. The trial was carried out 

on a computer and android device. 

 When displaying the information system as in the previous picture, users can use the 

function to get the sensation of reality in the virtual world through the user's mobile phone or 

gadget. Not only through mobile phones, but this tourist attraction information system also 

provides a feature to view photos of tourist objects through the website. This is shown on the 

web display page, where users can see some pictures of tourist objects. In addition to seeing 

photos of tourist objects, visitors can also choose the tourist objects they want to see for each 

tourist attraction, seen in the image below. 
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Figure 5. Virtual Reality Display on Website 

3.3.  Assembly 

 In the initial modeling stage, all photos captured using a 360 camera are collected and 

then combined into one video that will automatically move from place to place with a 

predetermined time duration. In this study, researchers took samples from pictures of places and 

rooms. The whole image of 360
0
 Medan city tourism is built on web-based virtual reality, and 

the stages of website development are carried out as supporting media to facilitate user access. 

The final stage of the VR development is to merge and upload it to the web 

www.virtualtoursumatera.com. 

 
Figure 6. Homepage Virtual Reality Tour 

 So that anyone can access it, in Figure 4, the following is a VR snippet of the Medan 

city tourism promotion. 
 

 

Figure 7. Virtual Reality Results 

3.4.  Trial 

 Testing of mobile VR applications is carried out to determine the application's 

performance and performance using the device. The results obtained are that the VR application 

runs quite smoothly using smartphones and PCs. When displaying scenes with many objects, it 

can still be appropriately handled without significant lag. 
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 After VR has been successfully tested, the video will be uploaded to the website. 

Anyone who wants to experience visiting the Al-Mashun Mosque and Maimun Palace 

attractions in Medan can click on the desired tourist attraction on the web display and select the 

object's location to see by clicking the tool. The essential guide. Users can rotate the video 

degrees by simply dragging or sliding the touch on the mouse or mousepad and the touch screen 

on a monitor that supports a touchscreen. 

 

Figure 8. Virtual Reality On Website 

3.5. Post Production 

 After making the virtual tour is complete, the next step is the post-production stage 

which aims to test the product using the User Acceptance Test (UAT). The UAT process is 

carried out to get a response from the end-user (audience) of the virtual tour directly. The data 

obtained will be used to carry out UAT. Testing is done by checking that each function in this 

virtual tour can run as it should and from other aspects such as images presented, objects such as 

text, hotspots, and others. This test uses a questionnaire with random sampling that follows the 

design and is distributed online. With several respondents, as many as 20 people with 

respondent specifications based on ages between 18 years until 50 years and using different 

devices when accessing virtual tours ranging from laptops, Android-based smartphones, and 

iOS-based smartphones. 

3.6. Result Response Time Testing 

Response time testing refers to the time it takes for one system node to respond to a 

request from another[17]. It takes when the system or unit takes steps to react to specific inputs 

until the process is complete. Response Time measures the performance of each transaction or 

request. The response time starts when the user sends a request and ends when the application 

states that the request has been completed. After VR has been developed, the next step is to 

carry out the evaluation process. The evaluation process measures the online VR response time 

from access using Android devices or PCs. Both evaluations count the number of application 

errors in recognizing the marker and the cursor direction. The evaluation was carried out ten 

times for each VR test. 
Table 2. Response Time Testing 

Testing Type Device Test Waiting time Error Rate 

Android Cursor 

Function/Touchsreen 

0.7 0 

Speed access 0.5 0 

Hotspot response 0.4 0 

Picture quality 1.4 0 
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Testing Type Device Test Waiting time Error Rate 

IOS Cursor 

Function/Touchsreen 

0.8 0 

Speed access 0.5 0 

Hotspot response 0.4 0 

Picture quality 0.6 0 

PC Cursor 

Function/Touchsreen 

0.2 0 

Speed access 0.3 0 

Hotspot response 0.2 0 

Picture quality 0.3 0 

1.4. Result User Acceptance Test 

 Furthermore, an analysis of the usefulness of the virtual city tour of Medan is carried 

out using UAT. The User Acceptance Test has ten standard statements minimum that product 

users must answer to determine the feasibility of a product[18]. 
Tabel 3. Question List 

No. Question List 

1 This virtual tour of the city of Medan is very 

helpful during the Covid-19 Pandemic 
2 I feel that this virtual city tour is difficult to 

use. 
3 I feel that this virtual city tour helps in tourism 

promotion 
4 I need someone's help when using a virtual 

Medan city tour 
5 I feel that the features (in terms of navigation, 

buttons, and 360° object views) in this virtual 

city tour are functioning. 

6 I feel that many things are inconsistent and 

need to be corrected in the virtual city tour of 

Medan. 
7 Using virtual Medan city tours helps introduce 

tourist attractions in Medan City 
8 I find this virtual city tour confusing (in terms 

of navigation, buttons, and 360° object views). 
9 I feel that there are no obstacles when using 

the virtual city tour of Medan using the device 

that I have 
10 I had to get used to it first in using this virtual 

city tour of Medan. 

 Based on the data from the questionnaire, the total score for each statement will be 

processed. The first statement onwards will be symbolized by P1, P2, P3, and others. To find 

out the problems or shortcomings of this virtual tour. To find out, it takes an average percentage 

of the value obtained from each statement. This process aims to find out how many scores are 

obtained from users on virtual tours of the city of Medan. In the process of calculating this 

score. 
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Tabel 4. Data Processing Results 

Question Average 

1 4.8 

2 

3 

4.8 

4.6 

4 1 

5 4.6 

6 2 

7 4 

8 1.8 

9 4 

10 2 

  After testing the response time and user acceptance of the web-based virtual 

tour application for Medan city tourism went well and smoothly. This was evidenced by the 

application's speed [10], both the transition from one location to another through hotspot points 

created. With a score of less than 1 second .and for the image quality is very good and does not 

make it difficult for users to use the application. Furthermore, for the results from UAT to users 

through questionnaires, the average user satisfaction results are pretty high; 94% of users are 

satisfied with using virtual reality for web-based tourism, which is better than previous 

research[12]. This breakthrough has never been made in previous research, which only uses 

virtual reality for tourism without paying too much attention to the convenience of the user side 

and the development of virtual reality itself. 

 Based on user satisfaction and test speed in virtual reality for Medan city tourism, 

Medan city tourism can also attract users to visit these tourist sites and become pioneers in using 

virtual reality for Medan tourism. It can spur other regions that still use conventional methods to 

follow the development of virtual reality technology in promoting tourism for their respective 

regions. 

 The existence of web-based virtual reality for Medan city tourism can attract more 

visitors, both from local tourists to foreign tourists, and provide income for people directly 

related to the tourism section of Medan City. 19 for those who want to travel virtually and are 

very easy to access using PC or smartphone anywhere and anytime. 

 

4. Conclusion 

 After the manufacturing process, the results of the implementation of the method and 

testing were carried out, making a virtual city tour of Medan was successfully carried out using 

this method. With a user satisfaction rate of 94% and an interface access speed of <1 second. 

Web-based virtual tours use 360 video, which has the advantage of interactivity in text, 

hotspots, and solution explanation videos to experience a new user experience. Technology in 

tourism promotion in the city of Medan provides added value in the form of impressions and 

interest when virtual reality technology is applied to website users. Virtual reality technology 

requires high image quality, and the existing technology to apply virtual reality technology has 

not been able to replace the sensation directly compared to directly. Furthermore, VR can 

generate tourist interest in the community to visit the location to generate the economy for 

people involved in tourism. 
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