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Abstract 
This document demonstrates the design process of an Augmented-Reality visual interaction design for 
improving and enhancing the astronomical observing experience for amateurs. Astronomical observation 
can be fun and romantic when sharing the experience with friends, family, or someone special. Sharing 
those magnificent moments with friends and family when astronomical events happen could be joyful. 
However, there are some inevitable barriers. In order to have a successful meteor shower observation, 
observers must follow a series of strict and professional rules that make the experience usually 
unaffordable for amateurs. As a result, I proposed a new way for amateurs that combined user experience 
design and Augmented-Reality technology to reduce the difficulties of watching a meteor shower and 
enhanced the observing experience by using interactive design functions. 
 
 
Keywords 
AR, Star, Sky, Astronomical, UI/UX, Visual Design 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 2 

Introduction 
 
Astronomical observation can be fun and romantic when sharing the experience with friends, family, or 
someone special. Sharing those magnificent moments with friends and family when astronomical events 
happen could be joyful. However, there are some inevitable barriers. 
 
Main Barriers and Problems 
 
Light pollution: Light pollution from cities and urban areas can significantly reduce meteors' visibility. 
Glare from streetlights, buildings, and other artificial light sources can make it difficult to see faint meteors. 
To overcome this barrier, consider traveling to rural areas with low light and minimal pollution. 
 
Weather conditions: Cloudy or overcast days can prevent you from seeing the meteor shower. Bad 
weather, such as rain, fog, or thick clouds, can prevent you from seeing any meteors. Checking the 
weather forecast in advance is essential to planning your meteor shower viewing. 
 
Moonlight: The phase and brightness of the moon can also affect your ability to see meteors. A bright, 
full moon can wash out darker meteors, reducing the number of visible meteors. It is usually best to plan 
your meteor shower observations during the moonless or new moon phase of the darkest night sky. 
 
Timing: Meteor showers occur at certain times of the year, and their peak activity may last only a few 
hours or a few days. It would be best to catch up on the shower's peak to see fewer meteors. Planning 
and knowing when and where to watch is crucial to observe a meteor shower successfully. 
 
Light sources: Even if you find a dark place, be aware of your light sources, such as flashlights and 
smartphones. These can interfere with your night vision, making it harder to see meteors. Use red LED 
lights or cover flashlights with red cellophane to minimize the impact on night vision. 
 
Location: The geographic location can also affect your ability to see certain meteor showers. Some 
meteor showers are better viewed from certain parts of the world. Research the best locations and 
directions for each meteor shower. 

 
Not Shareable Experience 
 
Besides those barriers, it could also be tricky for people from different places to see a meteor shower 
simultaneously, especially for people from different sides of the Earth. For example, it is only possible for 
people from China and the United States to watch the same meteor shower when both countries are 
geographically at night, and the required observing conditions are strict. For people from the East side of 
the United States, there is a 12-hour time difference between people in China during daylight saving time 
and a 13-hour time difference after the end of daylight saving time. This means the sunrise in China is 
usually sundown on the East side of the United States, and the sky from both countries is not dark 
enough to see the meteor shower. As a result, it isn't very easy for people from different sides of the world 
to share the same meteor shower observing experience.  
 
Problem Statement 
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Astronomical observation quality will be affected by weather, location, and time. As a result, how might we 
bring the general amateurs an immersive and convenient astronomical observation experience? 
 
Solution 
 
The solution for simplifying the meteor shower observing experience is to design a virtual design system 
that cooperates with the Augmented-Reality technology. AR technology brought some of its advantages 
and specialties to my design solution that strengthened functionalities. Firstly, Augmented reality 
technology can superimpose digital information, images, or objects onto the real world to provide users 
with a rich interactive experience. This can make the task more engaging and entertaining. Secondly, AR 
can improve navigation and wayfinding by providing real-time information and directions within the user's 
field of view. This is especially useful for astronomical observers to locate the space in the sky the meteor 
will cross and help them find the best location to watch. Furthermore, for disabled observers, AR can 
improve accessibility by providing real-time information and guidance that enhances their ability to 
experience magnificent astronomical events. 
 
User Scenario 
 
Firstly, a user who is in the time or location that cannot watch the meteor, will put on the AR glasses, and 
receive a call from his or her friend who is ready to watch the meteor shower in the suitable time and 
location. The user’s friend will request to synchronize and simulate his or her current environment and 
location where the meteor will occur. The user will confirm the request, and the AR glasses will 
synchronize and simulate the environment and location so that the user can see the same sky as his or 
her friend. Users can interact with their friends' holographic characters. Besides, users can choose and 
touch the meteor or any star or planet in the sky to zoom in and see it more clearly. In addition, users can 
interact with the 3D model of the astronomical object they choose to check its information, such as its 
introduction, structure, comparisons between other astronomical objects, and more. 
 
Primary Functions 
 
During the research process, I identified my primary target users, the meteor shower observing amateurs, 
who will take the observing experience as an interest. I utilized one quantitative research method to 
gather information from my target users. I arranged ten rounds of interviews with my target users and 
tried to understand their pain points, needs, and expectations for having a comfortable meteor shower. 
Based on their feedback, four primary functions are included in my design. 
 
Environment Simulation (Page 8, Figure 10): Users can share their current night sky views with 
their friends by utilizing AR techniques to synchronize and simulate the environment. 
 
Sky Explorations (Page 9, Figure 11): Users can find and observe an astronomical object or an 
astronomical event by interacting in the night sky environment simulation. 
 
Immersive Interactions (Page 9, Figure 12): Users can interact with an astronomical object or an 
astronomical event in the environment simulation to view its information. 
 
Interact for More (Page 10, Figure 13): There are more interaction options for users to learn about 
an astronomical object or an astronomical event. 
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I designed and created a video containing animations of each primary function to demonstrate their user 
experience processes. I presented this video to my target users for usability testing. My target users 
understood my design well and presented strong interest.  
 
Conclusion 
 
Based on the feedback from my usability testing with my target users, my proposed design solution and 
its functions offered them a new vision and method of seeing meteor showers. My solution gave my target 
users an immersive and convenient meteor-observing experience and made it sharable. One of my target 
users commented that my design would reduce the strict conditions usually required for a successful 
meteor shower observing experience and make it affordable for amateurs. 
Augmented reality technology has unlimited potential. Applying AR technology to meteor observation 
makes it less professional but more normalized. My design will inspire more people to have an interest in 
astronomy. It will also speed up the research and development of the universe. 
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Appendix A: Thesis Defense Presentation 

 
Figure 1.  Figure1_Cover, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 

 

 
Figure 2. Figure2_Content, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 
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Figure 3. Figure3_Introcution, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 

 

 

 
Figure 4. Figure4_WhatIsStAR, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 
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Figure 5. Figure5_Background, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 

 

 

 
Figure 6. Figure6_Barriers, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 
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Figure 7. Figure7_TargetUsersProblemStatement, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 

 

 

 
Figure 8. Figure8_DesignObjectives, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 
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Figure 9. Figure9_Functions, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 

 

 

 
Figure 10. Figure10_AREvironmentSimulation, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 
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Figure 11. Figure11_SkyExplorations, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 

 

 

 
Figure 12. Figure12_ImmersiveInteractions, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 
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Figure 13. Figure13_InteractforMore, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 

 

 

 
Figure 14. Figure14_Research, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 
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Figure 15. Figure15_DesignSolution, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 

 

 

 
Figure 16. Figure16_Style, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 
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Figure 17. Figure17_DesignProgress, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 

 

 

 
Figure 18. Figure18_DesignSystem, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 



 14 

 
Figure 19. Figure19_UIDesignIterations, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 
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Figure 20. Figure20_UIDesignIterations, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 
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Figure 21. Figure21_FinalVisual, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 
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Figure 22. Figure22_FinalVisual, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 
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Figure 23. Figure23_FinalVisual, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 
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Figure 24 Figure24_ThesisShow, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 

 
 

 
Figure 25. Figure24_Reflection, 2023. Image from Qian Liao,  
https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link 

https://drive.google.com/drive/folders/1H5shldUy0v7RYkscX4gR1SP-_5O53HJw?usp=drive_link
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