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Introduction

• ASMR stands for “Autonomous Sensory Meridian Response”. It is a deeply relaxing sensation that 

begins with a tingly feeling on the scalp and then moves through the body.

• I am a huge fan of ASMR and other interesting sounds. Sometimes they help me relax. Other times I 

just find them exciting and fun. Like many ASMR artists, I like using common objects you can find 

around the house (called “triggers”) to create sounds, record them, and then experience them through 

my headphones. Examples of triggers include whispering, ice, spray bottles, sponges, scissors, etc.

• Most ASMR artists who post their sounds on YouTube feature their face or hands making the sound. I 

don’t think those visuals are very interesting, so I wanted to come up with a different way to visualize 

the sounds that is just as relaxing or mesmerizing as the sounds themselves.

• I researched different ways of visualizing sounds and decided to build both a tonoscope and a Chladni 

plate to see if I could create an interesting video and audio of the same sound that I could share with 

my friends and family. Maybe it would encourage them to explore the world of ASMR and unique, 

relaxing sounds too (and maybe my Mom will let me start my own YouTube channel)!

“How Can I Better Visualize an ASMR Sound?”



Introduction: What Are Sound Waves, Tonoscopes, and Chladni Plates?

Sound is a wave of energy that transmits information through a medium made of particles (like air, plastic, metal, etc.).

The behavior of these waves is what gives tonoscopes and Chladni plates their unique sounds and patterns.

wavelength

amplitude

Equilibriumcrest

trough

amplitude

However! These particles don’t always travel in the same direction!

They move side-to-side or up/down depending on the medium the wave travels through!

Tonoscope Chladni Plate• Traced back to African Tribes 

over 1000 years ago that 

used drum materials and 

sand to discover patterns in 

religious ceremonies

• Made of basic materials

• Place sand on surface and 

make noise through tube to 

get a pattern

• Traced back to German physicist Ernst 

Chladni who rubbed a violin bow 

against a sheet of glass with sand 

grains to make patterns

• Modern version made of basic building 

materials, speaker, and amplifier

• Place sand on surface and make 

sound through generator or 

microphone to get a pattern



Introduction: How Do Particles Move? Sound vs Vibration

Tonoscope/Chladni Plate Vibration

Particles move in a transverse mechanical wave

Particles of air move left to right, bunch-up and spread-out in what are called “compressions” and “rarefactions”.

The unique traits of those compressions and refractions are what creates particular sounds.

Normal Sound Moving Through Air 

Particles move in a longitudinal wave

Particles of material move up and down, creating low and high spots in the medium.

The location of those high and low spots are what creates particular patterns on the surface.



Introduction: What Are We Measuring with a Tonoscope and Chladni Plate?

We want to know what kinds of sounds make cool patterns on the tonoscope and Chladni plate

• Need to measure “frequency” (Hz) of the sound: How often the particles of a medium vibrate when 

the sound passes through it

• High/Med/Low frequencies will show different interesting patterns

• I measured frequency quantitatively using a tone generator and the SpectrumView App.

Hypothesis: We can identify ASMR triggers that make sounds at frequencies similar to the frequencies that 

make cool visual patterns on the tonoscope and Chladni plate

Examples of cool patterns at various test frequencies I made with my Chaldni plate



Question/Problem and Predictions

Predictions: 

• Since the tonoscope is a very basic tool, I don’t expect it to make great visuals for ASMR sounds. However, it 

may be able to show proof that the concept is good and give me some clues on what sorts of triggers can be 

visualized.

• I think the Chladni plate is a good option because it can respond in very sensitive ways to a wide variety of 

frequencies (especially with an amplifier). I expect the Chladni plate will produce some visually interesting 

patterns for common ASMR triggers.

Common ASMR triggers that I used

Research Question: “How Can I Better Visualize an ASMR Sound?”



Investigative Method: Diagrams & Materials Lists

• Plastic bowl

• Long cardboard tube

• Rubber bands

• Painter’s plastic sheeting

• Salt

• Baking sheet to catch the mess

• Scissors

• Wood for platform

• 5 threaded rods

• Old speaker

• Piece of acrylic

• Plumbing end cap

• Metal plate

• Nuts to fit threaded 

rods

• Amplifier

• Speaker wire

• Coaxial cable to 

connect amplifier to 

computer

• Connectors

• Sand

• Tone generator

• Drill

• Dremel 

Tool/Hacksaw

• Ruler

• Exacto knife

• Safety goggles

Tonoscope Materials Chladni Plate Materials



Investigative Method: Create a Prototype and Test It Out - Tonoscope

“I got some patterns for mostly 

medium and high voice 

frequencies. Low didn’t do 

much. But none of the patterns 

were very interesting…”



“I got some great patterns at certain frequencies 

and none at others. This makes sense because 

the particles in the plate become active only at 

certain frequencies…”

Investigative Method: Create a Prototype and Test It Out - Chladni Plate



Results and Data Visualization: Tonoscope

High Frequency Medium Frequency Low Frequency

Sound of My Voice 215Hz
Range: 97-3891Hz

205Hz
Range: 94-341Hz

172Hz
Range: 93-340Hz

Voice Visual

ASMR Trigger 

Sound

212Hz
Range: 112-358Hz

Tapping top

198Hz 
Range: 144-342Hz

Rubbing hands together

175Hz
Range: 94-263Hz

Scissors

ASMR Trigger 

Visual

• Measured frequency using the SpectrumView app and my Yeti Blue microphone

• Since there were a range of frequencies in each sound, I calculated the median frequency over 20 

seconds and that determined if it was high/med/low. 

“Humans have a built-in 

amplifier, but a 

tonoscope doesn’t, so 

no pattern showed up. I 

expected this result. I 

also expected to find 

multiple frequencies in a 

voice and trigger sound 

and needed a way to 

deal with that, so I 

calculated the median 

frequency.”

Independent Variable

Dependent Variable

Dependent Variable

Independent Variable



High 

Frequency/Pitch

Medium 

Frequency/Pitch

Low 

Frequency/Pitch

Tone Generator Sound 220Hz tone 175Hz tone 120Hz tone

Tone Generator Visual

ASMR Trigger Sound 221Hz
Range: 88-705Hz

Water bottle slosh

175Hz
Range: 94-263Hz

Scissors

129Hz
Range: 99-384Hz

Whisper “fromage”

ASMR Trigger Visual

“The tone generator 

doesn’t have a range 

of frequencies – only 

one! But the ASMR 

triggers still have a 

range. I expected the 

Chladni patterns for 

both to at least be 

similar since the pure 

and median 

frequencies were 

similar, but what 

happened?”

• Measured trigger frequency using the SpectrumView app and my Yeti Blue microphone

• Since there were a range of frequencies in each sound, I calculated the median frequency over 20 

seconds and that determined if it was high/med/low. 

Results and Data Visualization: Chladni Plate

Independent Variable

Dependent Variable

Dependent Variable

Independent Variable



Discussion and Interpretation

“A tone generator plays only ONE 

frequency, so the wave only carries one 

frequency and the tonoscope and 

Chladni plate can pick it up and make a 

pattern IF they resonate consistently at 

that ONE frequency…”

“However, ASMR triggers are made of 

MULTIPLE frequencies when the sound 

is generated. The wave carries those 

frequencies and is constantly changing 

form as the sound is made. In this case, 

the tonoscope and Chladni plate don’t 

pick up the right frequencies often 

enough for a pattern to be made…” 

Wavelength and amplitude are consistent

“Why did the tonoscope and Chladni Plate show patterns for certain pure tones,

but showed no patterns for ASMR triggers at the same/similar frequency?”

Tone Generator Sound Waves

Wavelength and amplitude are inconsistent

ASMR Sound Waves



• Sound waves behave in different ways depending on what materials they are traveling through. This 

makes it tricky to identify and control what kinds of ASMR triggers could make visual patterns at all.

• My hypothesis has been rejected! You can’t really make good visual patterns of typical ASMR triggers 

on a tonoscope or a Chladni plate because ASMR sounds contain multiple, inconsistent frequencies 

and the tonoscope and plate need consistent frequencies to make patterns. 

• However! We are not as limited by this idea as we might think!

• Option 1: You could play a pure tone (like pink noise, white noise, brown noise, etc.) on a Chladni 

plate to get a cool visual pattern and then layer another recording of an ASMR trigger on top of it. 

Sort of like composing music. It’s not a genuine visual of both sounds, but it could be visually 

interesting.

• Option 2: You could alternate between different pure tones and watch the pattern change with the 

sound. This would mean that you don’t use an ASMR trigger at all, but alternating between the 

right tones could create a sound with ASMR qualities.

Discussion and Interpretation

“I am looking forward to playing with the Chladni plate more and 

experimenting with more sounds to figure out what kinds of cool 

combinations I can make!”



Implications and Ideas for Future Research

Here’s the VERY BEST PART!!!!

My favorite sounds are car engine sounds. I knew that exhaust system design plays a big part in how cool a 

performance car sounds. This project taught me that engineers spend a lot of time, physics, and math choosing 

materials and tweaking the shapes of each part of the exhaust system. Why? Because longitudinal waves make 

sound as they travel through the exhaust itself and transverse mechanical waves make sound as they travel 

through the exhaust system components. When those waves combine (almost like music), they give a 

performance car its signature exhaust sound. 

“Now I have a much better idea of what goes into performance car exhaust system design and 

why different cars make the sounds they make. That is sooooo cool!!!”

Lexus LFA Nürburgring Edition, 4.8 Liter V10 

Engine. Sounds like it comes from the back of the 

throat and has a high pitch.

Source: https://mag.lexus.co.uk

Pagani Zonda, 7.3 Liter V12 engine. Sounds like it 

comes from the top of the throat and is scratchy 

and has a very low pitch.

Source: https://wallpaperaccess.com
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