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Figure 1: Snapshot of visualization from full video.

As a musician, I wanted to experiment with a topic that was related to sound. This project was my opportunity to learn more about the function and visualization techniques it takes to capture the sound waves in some visual form. 

The video captures the projection of a laser responding to motion at a reflection point. The reflection point sits on a membrane enclosing a speaker in a glass container (see sketch below). As various combinations of layered frequencies are played through the speaker, the air in the container compresses and contracts creating standing waves that agitate the reflection point, yielding unique oscillatory patterns (similar to a Chladni plate). This motion is magnified depending on how far the end of the projection is from the reflection point. This system is sensitive to its set up; the angle of the pointer and the size and shape of the container will change the resulting outcome. This is because the type of standing waves created is dependent on the shape of the container and how the surrounding air responds to its shape. Thus, it is not just the specific frequency that determines the resulting pattern, but a combination of frequency and set-up (Journey of Curiosity).
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The video was shot with an iPhone 14, since its camera allowed for the highest quality compared to my Canon Rebel T3i DSLR. The only item that was purchased for this project was the laser pen. The rest of the items were sourced from things I already owned, which is a testament to how simple the construction of the experiment is. The room the video was shot in had no lights, such that the camera was able to focus on the laser’s projection. The only information provided in the metadata for this video is that it was shot at 29.56 FPS and is 1920 x 1080 pixels in dimension. No manipulations were performed on the original videos besides a digital crop to center the projection. Then the videos were spliced together depending on what pattern was most interesting to view. 

I was pleasantly surprised at the quality of the video. The laser is crisp and easy to see against the black background. This video reveals the troubles that go along with filming oscillatory systems with contrasting frequencies. You can see there is a rolling shutter effect which varies in intensity for different combinations of frequencies. The experimental set up is sensitive to changes in the angle of projection, thus small changes in execution lead to a variety of results. The system is also sensitive to frequency, where even the slightly change in hertz can result in a unique oscillatory pattern. I don’t like how the camera didn’t capture the full behavior of the projection due to a slower FPS. Overall, I believe I fulfilled my intent, but I am still interested in attempting to fully capture the behavior of the laser such that it is representative of the behavior seen in real life.   
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