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Abstract: 

Fireworks is an interactive audio-visual project that facilitates the creation of communal art 

and music using live graphics and audio processing. This semester of the project was 

developed with the following goals: 

1. Create a shared, interactive, audio-visual experience that many users can participate 

in without needing to install specialized software. 

2. Build a foundation upon which more complex sound, visual, and interactive 

elements can be added during the second semester of this project. 

To realize these goals, a system consisting of four pieces of software was developed. These 

four pieces of software included a website created with p5.js for participant interaction, an 

executable program built with Unity for producing live graphics, a set of SuperCollider 

definitions triggered by OSC messages for live sound synthesis, and a Node.js server running 

on Amazon Lightsail to facilitate communication over the internet between the different 

pieces of software. Overall, this project succeeded in meeting the goals listed above. Users 

were able to participate in the experience through web browsers on any device without any 

additional setup, and the tools used to develop the experience offer lots of freedom to 

introduce auditory, visual, and interaction improvements in the future. Additionally, by 

building and testing the project, several opportunities were discovered to improve the 

participant experience of Fireworks in future iterations of the project. 
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Source Code: 

Fireworks_Server (Node.js): 

https://github.com/mrwalak/Fireworks_Server 

Fireworks_Sky (Unity, C#): 

https://github.com/mrwalak/Fireworks_Sky 

Fireworks_Sky_Sound (Supercollider): 

https://github.com/mrwalak/Fireworks_Sky_Sound 

Fireworks_Website (HTML, Javascript, p5.js): 

https://github.com/mrwalak/Fireworks_Website 

 

Demo: 

https://youtu.be/mcYOCNDzTYI 

 

On 12/16/22, a demo was run with 9 participants. A screen capture of the full 15-minute demo 

is provided below. Of the 9 participants, most were musicians with varying skill levels. A few 

participants identified as non-musicians. No instructions were given to the participants 

other than “have fun, do whatever”. 

https://www.youtube.com/watch?v=uGpotGIA25Q 

https://github.com/mrwalak/Fireworks_Server
https://github.com/mrwalak/Fireworks_Sky
https://github.com/mrwalak/Fireworks_Sky_Sound
https://github.com/mrwalak/Fireworks_Website
https://youtu.be/mcYOCNDzTYI
https://www.youtube.com/watch?v=uGpotGIA25Q
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Setup: 

Diagram 1: Setup 
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Project Architecture and Network Communication: 

Diagram 2: Project Architecture and Network Communication 
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Discussion – Project Successes: 

This semester of the project was developed with two primary goals: 

1. Create a shared, interactive, audio-visual experience that many users can participate 

in without needing to install specialized software. 

2. Build a foundation upon which more complex sound, visual, and interactive 

elements can be added during the second semester of this project. 

Special attention was given when selecting the tools used to construct each piece of 

software in the system in anticipation of expanding upon each piece in the second semester 

of this project. On the participants side, p5.js was chosen for the participant-facing website 

for both compatibility reasons, and for the freedom it offers with interaction design. 

Compatibility wise, p5.js programs can run on all common web browsers, including mobile 

web browsers. Additionally, p5.js uses fewer resources than web apps built with other tools, 

such as HTML5 apps built with Unity which do not work on many old mobile devices. P5.js 

shares many aspects of its workflow with game engines like Unity, which gives lots of 

creative potential for customizing the user interface. On the side of the host machine (the 

machine connected to the projector that produces the video and audio output), Unity was 

chosen as a graphics engine for its ease of use, expressive capability, and active user base for 

technical assistance. Also on the host machine, SuperCollider was chosen as an audio engine 

for similar reasons: ease of use, expressive capability, and active user base. The decision to 

separate the audio and video aspects was made to support maximum creative expression on 

both the visual and auditory side. While having two separate pieces of software increases the 



Walak 6 
 

complexity of the project and adds an additional communication layer, this setup offers 

more design possibilities. Overall, this project succeeded in establishing a foundation upon 

which future creative development can take place, since all pieces of software connected to 

audio, visuals, or user interaction are built with tools tailored to both the target device and 

the kind of creative output expected from that piece of software. 

The model of having many participants interact with a single audio-visual experience 

was inspired by contemporary casual games, including Kahoot and Jackbox games 

(Quiplash, Fibbage, Drawful, etc…). These types of games allow many users to participate in a 

single experience through any internet connected device. This type of interaction also 

encourages casual participation, since the setup required from a participant’s perspective is 

minimal and provides immediate access to participation in the game. Because this project is 

imagined as creating a space for communal art creation, the many-participants-to-one-

experience model of interaction and encouragement of casual participation aligns with the 

goal of making the space as open as possible to all potential participants. This project 

succeeded at making the experience easily accessible, as participants only needed to visit a 

website to join. Nobody had any connectivity issues during the 12/16/22 demo and 

connecting everyone in the room to the experience took less than a minute. Additionally, 

two participants arrived late, but were able to join the experience without any technical 

challenges. 
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Discussion – Areas for Improvement: 

While participants found Fireworks interesting and engaging, it seemed that the experience 

became somewhat repetitive after a few minutes. After the demo, participants offered 

several ideas on how to improve the experience. Using feedback from the demo as a guide, 

two main areas of focus were developed to improve the project in the upcoming semester. 

 

1. Do more to encourage collaboration among participants 

 Some evidence of collaboration among participants surfaced during the demo. 

Occasionally, participants would tacitly agree to launch only one type of firework. Other 

times, participants would evenly distribute themselves across all 3 categories of fireworks 

(Light, Medium, and Heavy) to avoid too much overlap. At one point, many participants 

began simultaneously launching fireworks rapid-fire into the sky in the same area. Other 

times participants would stop launching fireworks of their own to give space for others to 

launch fireworks. These moments of collaboration all happened without explicit direction. 

These moments of collaboration, however, were often short lived, and could be quickly 

covered up by a participant who did not want to follow along with fellow participants. Quiet 

moments were particularly rare, since a single participant could break the silence. This 

encouraged a somewhat individualistic approach to interaction. This was evidenced by the 

fact that rapid fire launching was more common than taking time to listen to others. 

Encouraging collaboration by providing instructions, making communal actions more 



Walak 8 
 

powerful than individual actions, or presenting metadata about other participants could 

encourage collaboration and make Fireworks more engaging. 

 

2. Do more to shape the experience from start to finish 

Once the demo began, there was no discernible progression from the start of the 

experience to the end. Aside from brief moments where participants collectively agreed 

to interact in a particular fashion, both the audio and visuals became somewhat 

predictable after the first few minutes. Some ideas for improvement include developing 

an audio-visual narrative that progresses over time or using compositional structure to 

divide the experience into different musical movements, each with a unique look and 

feel. Further developing the visual and sound design of Fireworks could also make the 

experience more dynamic. Presently, there is not much variety in possible musical tones 

or harmonic possibilities, and there is still limited variety in available visuals. Increasing 

the number of possible sounds or implementing more cohesive melodic and harmonic 

progressions could make the opportunity for musical contrast greater, thereby making 

the experience more dynamic. Introducing other elements of audio-visual synchrony, 

such as associating a visual property of a firework with an auditory modulator like an 

LFO could work similarly in producing contrast and improving the experience. 

Part of shaping the experience also involves deciding on where Fireworks should be 

exhibited and designing towards that context. Fireworks was designed with the intent to 

let participants come and go as they please, but because it was exhibited in a context 
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where participants were invited as an audience and there was a clear start and end to the 

experience, it seemed stagnant. More can be done to ensure the experience is shaped 

better for its intended context, regardless of whether that context remains the same or 

changes in the next semester. 

 

Several other ideas were discussed to improve the experience, including: 

- Tailoring the experience towards mobile devices to leverage gyroscope/accelerometer 

data, multi-touch, swiping, etc… 

- Turning the experience into a game with teams or a set goal. 

- Tailoring the experience towards musicians and developing a method for preparing a 

musical score 

- Implementing subtractive modes of interaction that take away from the audio-visual 

scene rather than adding to it. 

- Introducing persistent methods of interacting that allow certain events to impact the 

experience for significant periods of time. 
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Conclusion: 

Fireworks succeeded in its technical goals of creating a system where many participants can 

easily access and interact with a shared audio-visual space. Additionally, fireworks 

succeeded in building a foundation for further creative development by leveraging creative 

tools including Unity, p5.js, and SuperCollider. In the second semester of this project, 

Fireworks has significant room to grow with giving the experience a trajectory from 

beginning to end, encouraging collaboration between participants, and maintaining 

participant engagement overall. 


