WEEK 9
AUDIO PROCESSING



Processing Sound Library

- Plays, analyzes and To install through Library Manager:
synthesizes sound
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https://github.com/processing/processing-sound
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Reference Environment{ | Libraries Tools
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Libraries

Extend Processing beyond graphics and images into audio, video, and communication with other

devices.
C DXF Export Create DXF files to save geometry for loading into other programs. It works with
ore triangle-based graphics including polygons, boxes, and spheres.
Hardware I/0 Access peripherals on the Raspberry Pi and other Linux-based computers
Network Send and receive data over the Internet through simple clients and servers.
PDF Export Create PDF files. These vector graphics files can be scaled to any size and

printed at high resolutions.

Serial Send data between Processing and external hardware through serial
communication (RS-232).

Playback audio files, audio input, synthesize sound, and effects.

Documentation =¥

SVG Export Create SVG files.

Video Read images from a camera, play movie files, and create movies.


https://processing.org/reference/libraries/sound/index.html

processing.sound (Javadocs: | X +

C 1t ( & https://processing.github.io

m CLASS TREE DEPRECATED INDEX HELP

SEARCH: |©, Search

Package processing.sound ULl JavaDoc documentation for advanced users:
https://processing.github.io/processing-sound/processing/sound/package-summary.html

This Javadoc is only provided as reference for advanced users. For the basic documentation of the Processing Sound library with examples, please see hitps://processing.org/reference/librarics/sound/.

| Class Summary
Class Description
Amplitude This is a volume analyzer.
AudioDevice Deprecated.
Audialn Audioln lets you grab the audio input from your sound card.
AudioSample This class allows you low-level access to an audio buffer to create, access, manipulate and play hack sound samples.
BandPass This is a band pass filter.
BeatDetector The BeatDetector analyzer looks for spikes in the energy of an audio signal which are often associated with rhythmic musical beats and can be used to trigger a response whenever the incoming audio signal pulses.
BrownNolise This is a brown noise generator.
Delay This is a simple delay effect.
Effect<EffectType extends com jsyn.unitgen.UnitFilter> For advanced users: common superelass of all effect types
Env This is an ASR (Attack Sustain Release) Envelope Generator
FFT This is a Fast Fourier Transform (FFT) analyzer.
HighPass This is a high pass filter
LowPass This is a low pass filter
Noise<JSynNoise extends com.jsyn.unitgen.UnitGenerator> For advanced users: common superclass of all noise generators
Osclllator<JSynOscillator extends com.jsyn.unitgen.UnitOscillator> For advanced users: common superclass of all oscillator sound sources
PinkNolse This is a pink noise generator.
Pulse This is a simple Pulse oscillator.
Reverb This is a simple reverb effect.
SawOsc This is a simple Saw Wave Oscillator
SinOsc This is a simple Sine Wave Oscillator
Sound This class can be used far configuring the Pracessing Sound library.
SoundFile This is a Soundfile player which allows ta play back and manipulate sound files.
SoundObject For advanced users: common superclass of all sound sources (oscillators, noise, audio samples and even Audioln).
SqrOsc This is a simple Square Wave Oscillator
TriOsc This is a simple triangle (or "saw") wave oscillator
Waveform This is a Waveform analyzer.

WhiteNoise This is a White Noise Generator.


https://processing.github.io/processing-sound/processing/sound/package-summary.html
https://processing.github.io/processing-sound/processing/sound/package-summary.html

Import Sound Library

- The 1mport statement must be added i1n order to use the
Sound Library:

import processing.sound.*;

- The keyword 1import 1s used to load a library into a
Processing sketch.

@ Processing File Edit Sketch Debug Tools Help

Run
Present
Tweak

Stop

sketch_220304b n
| Import Library... Add Library...

Show Sketch Folder

. DXF Export
Add File...

Network
v sketch_220304b PDF Export
Serial

@pon




SoundFile

- SoundFile player supports play back and manipulate
sound files

- Supported formats: WAV, MP3 or AIF/AIFF (Audio
Interchange File Format)

- playback using .play() or .loop() method

import processing.sound.*;

SoundFile song;

void setup() {
song = new SoundFile(this, "file.mp3");
song.play(); // or song.loop();

}
void draw() { // cannot skip draw()

;

constructor

4
4--""


https://processing.org/reference/libraries/sound/SoundFile.html

Methods

SoundFile

removeFromCache() Remove this SoundFile’s decoded audio sample from the cache,

channels()

cue()

duration()
frames()
play()

Jump ()

pause()
isPlaying()
Toop()
amp ()

pan()

rate()

stop()

allowing it to be garbage collected once there are no more
references to this SoundFile.

Returns the number of channels of the soundfile as an int (1 for
mono, 2 for stereo).

Cues the playhead to a fixed position in the soundfile.
Returns the duration of the soundfile in seconds.
Returns the number of frames of this soundfile.
Starts the playback of the soundfile.

Jump to a specific position in the soundfile while continuing to
play (or starting to play if it wasn’t playing already]).

Stop the playback of the file, but cue it to the current position.
Check whether this soundfile is currently playing.

Starts playback which will loop at the end of the soundfile.
Changes the amplitude/volume of the player.

Move the sound in a stereo panorama.

Set the playback rate of the soundfile.

Stops the playback.


https://processing.org/reference/libraries/sound/SoundFile.html
https://processing.org/reference/libraries/sound/SoundFile.html
https://processing.org/reference/libraries/sound/SoundFile.html

Example 1

void draw() {
background (255) ;
if (checkInCircle())
fill(100); .
else
fill(175); X
ellipse(x, y, d, d);

}

void mousePressed() {

// If the user clicks on the doorbell, play
the sound!

if (checkInCircle()) {
dingdong.play();

} }', -------- return type is boolean!
\
boolean checkInCircle() {
if (dist(mouseX, mouseY, x, y) <= d/2)
return true;
else Tt-d/2

return false;

mouseY)

}
L — T ———




= SimplePlayback | Processing 4.0b6

Example/libraries/
Sound/Soundfile/ smribck |1

import processing.sound.x;

void setup() {
size(640, 360);

SimplePlayback e

background(255);
® @ Java Exambples // Load a soundfile
- P soundfile = new SoundFile(this, "vibraphon.aiff");
T Basics _ _
. // These methods return useful infos about the file
] Topics println("SFSampleRate= " + soundfile.sampleRate() + " Hz");
77 Demos println("SFSamples= " + soundfile.frames() + " samples");
9 Libraries println("SFDuration= " + soundfile.duration() + " seconds");
=) DXF Export // Pla e i
y the file in a loop
=7 Network soundfile. loop();
™) PDF Export
™7 Serial
%% Sound void draw() {
=7 Analysis // Map mouseX from 0.25 to 4.0 for playback rate. 1 equals origing
// 2 is twice the speed and will sound an octave higher, 0.5 is hg
E Effects // will make the file sound one ocative lower.
T Env float playbackSpeed = map(mouseX, @, width, 0.25, 4.0);
=0 soundfile. rate(playbackSpeed);
E Noise // Map mouseY from 0.2 to 1.0 for amplitude
™7 Oscillators float amplitude = map(mouseY, @, width, 0.2, 1.0);
& Soundfile soundfile.amp(amplitude);
AudioSampleManipulation // Map mouseY from -1.0 to 1.8 for left to right panning
JumbleSoundfile float panning = map(mouseY, @, height, -1.0, 1.0);
soundfile.pan(panning);
Keyboard
Sampler

SimplePlayback

StereoSample

Add Examples...




Sound Analysis
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which means the average

o value of a continuously
Amp-l_ -l tUde varying function

- Volume analyser that returns the root mean squafe (RMS)
of the amplitude of each audio block

- Declare and create an amplitude analyzer
Amplitude amp; constructor
amp = new Amplitude(this); <-co.ccr -
- Defines the audio input of the Amplitude analyzer
amp.input(song); //song is an instant of SoundFile;
or
amp.input(in); //1in 1s an instant of Audioln;

- Queries a value from the analyzer and returns a float
between 0 and 1

float amplitude = amp.analyze();


https://processing.org/reference/libraries/sound/Amplitude.html

Example 2

import processing.sound.*;
SoundFile song;

Amplitude amp;

float threshold = 0.25;

void setup() {
size (640, 360);
song = new SoundFile(this, “beat.aiff");

song.loop();

amp = new Amplitude(this);
amp.input(song) ;

void draw() {
background(amp.analyze()*255);
//1f (amp.analyze()>threshold)
// background(255) ;
//else
// background(0);




Fixing the IndexOutOfBoundsException

ample_2 | P

error when loading mp3

- Processing Sound library cannot

load mono (1 channel) mp3s and will
“IndexOutOfBoundsException”

give an
error

- Change the mono
mp3 to stereo with
any software such
as Audacity or Adobe [m|» =|</»le |5 Jmm
Audition CC will fTiXx fv

the issue

MAudaciw

G
./

.’ Audacity File Edit Select View Transport Tracks Generate Effect Analyze

3 00

do

1.0
1

wk9 example 2 n

// Based on Learning Processing

// Daniel Shiffman

// http://www.learningprocessing.com
// Example 20-1: Simple Sound Playback

import processing.sound.x;
SoundFile song;

Amplitude amp;

float threshold = 0.25;

void setup() {
size(640, 360);
//song = new SoundFile(this, "beat.aiff");

// You might get IndexOutOfBoundsException error when
song = new SoundFile(this, "beat.mp3");

Add New > Mono Track
‘ Stereo Track
Mix >
Label Track
Time Track

Remove Tracks

X | beat v

Mute | Solo | 1.0
i | 0.5-

- [] +
0.0-

L n

J—_H.B-—_a_.l.
Maona, 44100Hz 0.5-

32-bit float

AJ Sedect | -1.0

beat

¥ Mute/Unmute
Pan

Align Tracks
Sort Tracks

f‘ Sync-Lock Tracks (on/off)



http://www.audacityteam.org/

Displaying waveform Audacity

@ Audacity File Edit View Transport Tracks Generate Effect Analyze Window Help [ m)29068 = 100% @ 4 EE Wed 14 Sep 12:29:03AM Q=
00 vibraphon

() julw)wilef

| X|vibraphon |

Mono, 44100Hz
32-bit float

Project Rate (Hz): Selection Start: " 1End @ Length Audio Position:

2 |SnapTo 00h 00 m00.000 s+ | 00h 00 m 00.000 s+

Click and drag to move a track in time Actual Rate: 44100 y



http://www.audacityteam.org/

Storing Data with Arrays

Goal:

CNCNCNCNCCNCNCNC YN

Shifting values to the right

yii1 | 35012]18 (32|50 |61 (43]28|10| 47
il
last (oldest)m]
value discarded
yiil A 3512118 |32 |50 |61 |43 | 28| 16
new value
goes to y[0]
int[] yv = {35, 12, 18, 32, 50, 61, 43, 28, 10, 4},
for (int 1 = y.length - 1; 1 > 0; 1--)<-pescending order
ylil = yh_l]; Read the array from the end to the
} beginning to avoid overwriting the data



Example 3A

int[] vy; PROCESSING HANDBOOK, 2ND ED

: P.421 CHAPTER 28 EXAMPLE 15
void setup() {

size (800, 600);
y = new int[width];
}
void draw() { >
background(204) ;
// Read the array from the end to the

// beginning to avoid overwriting the data

for (int i = y.length-1; i > 0; i--) { Shifting values

ylil = yli-1]; to the RIGHT
}
// Add new values to the beginning

y[@] = mouseY,
// Display each pair of values as a line
for (int 1 = 1; 1 < y.length; i++) {

<::> line(i, y[i], i-1, y[i-11);

}




Shifting Values to the LEFT

FYNYDNYCNECNYCNYDNETDN N N
ym(\35 12118325061 (43|28 |10 | 4

[m first (oldest)

value discarded

yiil | 12118 32|50 |61 (43|28 |10 | 4 k—>

new value goes
to y[y.length-1]

int[] v = {35, 12, 18, 32, 50, 61, 43, 28, 10, 4};
for (int 1 =0; 1 < vy.length - 1; 1++)

yl[i1] = yl[1+1];
}

IRREEE ascending order



Example 3B

int[] y;

void setup() {
size (800, 600); W

y = new int[width];
}
void draw() { «
background (204) ;
// Shift the values to the left
<::> for (int 1 = 0; 1 < y.length - 1; 1++) Shifting values

// Add new values to the end
yly.length-1] = mouseY;
// Display each pair of values as a line

<::) for (int 1 = 1; 1 < y.length; 1++)
line(i, y[i]l, 1 - 1, y[i-11);




Example 3C

void setup() {
size (640, 360);

song = new SoundFile(this, "beat.mp3");

song.loop();
analyzer = new Amplitude(this);
analyzer.input(song) ;

// create an empty array of size equals width

history = new float[width];

MAudacity—

} <
void draw() {
background (255) : e o
// update (shift array to the left) T:%LAOE
for (int i=0; i<width-1; i++) h%iﬁmn:s
@ history[i] = history[i+1]; s o) o

// save current amplitude at the last position

—_— -
P

// draw all recorded amplitude values ___ e

vertically symmetric

@ for (int i=0; i<width; i++) M
line(1, height/2-history[i]*height*scale, 1, height/2+history[i]*height*scale);

}




Exercise 1

- Based on Examples 3a-c, plot waveform of the sound file
and move the wave




Waveform

- Waveform analyzer

- Returns the waveform of an audio stream the moment 1t 1s
gueried with the analyze() method

- Declare and create a Waveform analyzer
Waveform waveform; Cﬂnsﬁﬁmtor
waveform = new Waveform(this, samples); < g

- Defines the audio input of the Waveform analyzer
waveform.input(sample) ;

- Gets the content of the current audiobuffer from the
input source, writes 1t into the Waveform's data array
(float[], each sample 1is between -1 and 1), and returns
it

waveform.analyze() ;

waveform.datal[1]


https://processing.org/reference/libraries/sound/Waveform.html

Example/libraries/Sound/
Analysis/AudioWaveform

O © Java Examples

| R background(0) ;

BB Topics stroke(255);

7] Demos strokeWeight(2) ;

" Libraries .
™7 DXF Export noFill();
"7 Network
| PDF Export .
™3 serial // Perform the analysis
=8 Sound waveform.analyze();

= Analysis

BeatDetection . .
FFTSpectrum beg-l nShape() ’
PeakAmplitude fOI"('int 1 = 0; 1 < SampleS; 'i++){

g:f:“s // Draw current data of the waveform

0 // Each sample in the data array 1is between -1 and +1

B vt vertex(

T3 Soundfile map(i, O, samples, 0, width),
gEanI:;:edubraries map (waveform.data[i]l, -1, 1, O, height)
“7 Contributed Examples ) ;

Add Examples }

—— endShape () ;

T — EEEE——



Fast Fourier Transform (FFT)

Time Domain Signal

Amplitude (Unit)
o —

|
Amplitude (Unit)

Frequency Domain Signal

20 30 40 50 60 70 80
Frequency (Hz)




Fast Fourier Transform (FFT)
- FFT of a sum of cosine waves at 10, 20, 30, 40 and 50Hz

15
Q | H | f
—. 10
)
o S5[ 1
el VWA WA WAV LWV VWY
3 of -
£
<
5 B
' U\ v Vv VvV
- 0 0.05 01 0.15 0.2 0.25 03 0.35 04 0.45 05
Time [s]
. Discrete Fourier Analysis
hS*cos(S@*Znt)
4 b
B ﬂ
o 3
E A
a2
£
<
LA /\
0 | |
0 10 20 30 40 50 60 70 80 90 100

cos(1O0*2mt)

Frequency [Hz]




Fast Fourier Transform (FFT)

/ frequency



Fast Fourier Transform (FFT)
Analyzer (Frequency)

- Calculate the normalized power spectrum of an audio
stream the moment it 1s queried with the analyze()
method

- Declare and create an FFT analyzer ... default 512, needs to
. et be a power of 2 (e.g.
FFT fft; 16, 32, 64, 128, ...)

fft = new FFT(this, no_of_baﬁds);
- Define the audio 1nput of the FFT analyzer
fft.input(song); //song 1s an instant of SoundFile;
or
fft.input(in); //in 1s an instant of Audioln;

- Query a value from the analyzer and return a vector the
size of the pre-defined number of bands

float[] spectrum = new float[no of bands];
fft.analyze(spectrum);


https://processing.org/reference/libraries/sound/FFT.html

Example 4

import processing.sound.*;
SoundFile song;
FFT fft;
int bands = 512;
float[] spectrum = new float[bands];
int scale = 20;
void setup() {
size(512, 360);
background (255) ;
song = new SoundFile(this, "vibraphon.aiff");
song.loop();
fft = new FFT(this, bands);
fft.input(song);

}
void draw() {
background(255);
fft.analyze(spectrum);
for(int 1 = 0; 1 < bands; 1++){
// The result of the FFT is normalized
// draw the line for frequency band i scaling it up to get more amplitude
line( i, height, 1, height - spectrum[i]*height*scale );
}
}




https://openprocessing.org/sketch/138877

https://openprocessing.org/sketch/1141799 (replica)
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https://openprocessing.org/sketch/138877
https://openprocessing.org/sketch/1141799

Audioln

- Streams data from audio input (microphone)

- Declare and create an input stream
AudiolIn 1n;
in = new AudioIn(this, 0);
- Starts the input stream
in.start(); // stream only
or
in.play(); // stream and route it to audio output


https://processing.org/reference/libraries/sound/AudioIn.html

Example/libraries/
Sound/I0O/Audiolnput

D © Java Examples

™7 Basics
=7 Topics
"7 Demos
1 Libraries
T DXF Export
7 Network
T PDF Export
77 Serial
= Sound
™7 Analysis
T Effects
™7 Env
8 10

Audiolnput

AudiolnputAndroid

™7 Noise
=7 Oscillators
™7 Soundfile

77 Video

"7 Contributed Libraries
"7 Contributed Examples

Add Examples...

void draw() {

// Adjust the volume of the audio input based on mouse position
float inputLevel = map(mouseY, O, height, 1.0, 0.0);
input.amp(inputlLevel);

// loudness.analyze() return a value between 0 and 1. To adjust
// the scaling and mapping of an ellipse we scale from 0 to 0.5
float volume = loudness.analyze();

int size = int(map(volume, 0, 0.5, 1, 350));

background (125, 255, 125);

noStroke () ;

fi11(255, 0, 150);

// We draw a circle whose size 1is coupled to the audio analysis
ellipse(width/2, height/2, size, size);




votd aran® Example 5A

background (255) ;
scale = int(map(amp.analyze(), 0, 0.2, 0, threshold));
fill(cO);

ellipse(width/2, height/2, scale, scale);
if (scale>threshold)
addCircle(scale); ‘

drawCircles () ;

}

void addCircle(int scale) {
X = append(x, width/2);
y = append(y, height/2);
d = append(d, scale);
sx = append(sx, (int)random(-10, 10));

'while (sx[sx.length-1]==0)

“« —

sx[sx.length-1] = (int)random(-10, 10); T~

' sy = append(sy, (int)random(-10, 10)); -
‘_—’/

‘while (sy[sy.length-1]==0)

. sy[sy.length-1] = (int)random(-10, 10);

¢ = append(c, c®;
cO = color(random(255),random(255),random(255), random(20,100)) ;

println("Num of circles: "+x.length);

“:::::::::::::::::::::::::::::::::::::: to ensure non-zero speed




Example 5B (OOP Version of 5A)

class Circle {

int x; // x coordinates

int y; // y coordinates

float sx; // speed in x direction
float sy; // speed in y direction
int d; // diameters

color c; // colors

Circle(int scale, color c) {

void move() {

// Update circle's position

X += SX;

y *= sy,

// Bounce back when touch the wall

if ((sx<0 && x<d/2) || (sx>0 && x>width-d/2))
sx *= -1;

it ((sy<0 && y<d/2) || (sy>0 && y>height-d/2))
sy *= -1;

X = width/2;
y = height/2;
d = scale;

while (sx==0)

sx = random(-10, 10);
while (sy==0)

sy = random(-10, 10);

this.c = c;

}
void display() {
fill(c);
ellipse(x, y, d, d);
¥




Sound synthesis w/ Oscillators

amplitude <

-

-

-
T
Ll

~—
Period
\/\/—\__/_ ({requewcgz 1 / period)
Figure 20-3
Oscillators An oscillator is a repeating
waveform with a fundamental
SinOsc [ | [ 1 [ 1 e frequency and peak amplitude
and it forms the basis of
SawQOsc :
5 | ; | = most popular synthesis
5qrOsc L7\ — NG 27N S techniques.
TriOsc [ """""""" """""""
Pulse e N e — 1 o

https://en.wikibooks.org/wiki/Sound Synthesis Theory/0Oscillators and Wavetables



https://en.wikibooks.org/wiki/Sound_Synthesis_Theory/Oscillators_and_Wavetables

SINE WAVE OSCILLATOR

import processing.sound.*, ® ® @ JavaExamples
T Basics
SinOsc sine; T Topics
~7 Demos
[ Libraries
void setup() { ™7 DXF Export
size (640, 360); :;l;:_.m;orkrt
background(255) ; ESeriaIXm
% Sound
// create and start the sine oscillator. g’;‘fa'yss
. . . €C
sine = new 5Sin0Osc(this); ey
sine.play(); =
} =7 Noise
1 Oscillators
OscillatorSpectrum
void draw() { PulseWidth
SawWave
SineClust
// Map mouseY from 0.0 to 1.0 for amplitude ﬁﬁwﬁér
float amplitude = map(mouseY, 0O, height, 1.0, 0.0); SquareWave
: : . TriangleWave
sine.amp(amplitude); 2 Soundfle
77 Video
// Map mouseX from 20Hz to 1000Hz for frequency T Contributed Libraries
float frequency = map(mouseX, O, width, 80.0, 1000.0); B Contributed Examples
sine. freq(frequency) ; Add Examples...

// Map mouseX from -1.0 to 1.0 for panning the audio to the left or right
float panning = map(mouseX, 0, width, -1.0, 1.0);
sine.pan(panning);




EXERCISE 2

- Create a Processing sketch that uses sine wave
oscillator to play a melody

- The notes of a major scale correspond to the following
frequencies:

Note Frequency
261.63
293.66
329.63
349.23
392.00
440.00
493 .88
523.25

A T > O M m O 0O

- Map each of the notes to a key or mouse region



Example 6

import processing.sound.*;

Sin0Osc sine;
int index = 0;
float t = 0;

void setup() {
size (640, 360);

background (255) ;

sine = new SinOsc(this);

sine.play();

void draw() {

float n = noise(t);
sine.freg(map(n,

t += 0.005;

1, 100, 1000)): <4

Update the frequency
based on noise value



Example 7/

// Generate noise values
float nx = noise(tx);
float ny = noise(ty);

// Map noise values to screen coordinates
float x = nx * width;

float y = ny * height;

// Draw a circle at the mapped coordinates
fi11(255);
ellipse(x, y, 50, 50);

// Map noise values to sound parameters
float rate = map(nx, 0, 1, 0.1, 1);
float amp = map(ny, 0, 1, 0.5, 1);

// Set sound parameters based on noise values
4___—§

soundFile.rate(rate) ; .-
—
soundFile.amp(amp) ; ~ L ,
~ Update soundFile
// Increment noise offsets ~ playback rate and volume
tx += 0.003; based on noise values

ty += 0.003;




Example 8 - control the step size/
increment of noise() function based on the
amplitude of Audioln (microphone)

// Detect the volume level of the microphone
float volume = loudness.analyze();

ynoise = ystart,;
// Map the microphone volume level to the

// time-related noise parameter
tnoise += map(volume, 0, 1, 0.001, 0.1);

Extended from Week 8 -
Exercise 2

drawLine(x, y, noise(xnoise, ynoise,
tnoise)) ;




Noise

BrownNoise

PinkNoise

WhiteNoise

Noise generators

BrownNoise
add()
amp ()
pan()
play()
set()
stop()

PinkNoise
add()
amp ()
pan()
play()
set()
stop()

add()
amp ()
WhiteNoise
pan()
play()
set()

stop()

This is a brown noise generator.

Offset the output of this generator by a fixed value.
Changes the amplitude/volume of the noise generator.
Pan the generator in a stereo pancrama.

Start the generator.

Sets amplitude, add and pan position with one method.

Stops the Brown Noise generator.

This is a pink noise generator.

Offset the output of this generator by a fixed value.
Change the amplitude/volume of this sound.

Pan the generator in a stereo panorama.

Start the generator.

Sets amplitude, add and pan position with one method.

Stops the Pink Noise generator.

Offset the output of this generator by a fixed value.
Change the amplitude/volume of this sound.

This is a White Noise Generator.

Move the sound in a stereo panorama.

Start the generator.

Set multiple parameters at once.

Stop the generator.
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For Assignment 2, you're required to use the PERLIN noise() function but
not white/pink/brown noise!

White noise is made up of all
frequencies that are audible to the
human ear. Energy is equally
distributed across these frequencies,
and this equal distribution creates a
consistent humming sound.

Sound masking
Managing tinnitus
Increasing concentration
Improving sleep and relaxation
Enhancing privacy

https://vogasleep.com/blogs/give-sleep-a-chance-blog/pink-noise-the-full-sound-spectrum
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(« BROWN NOISE »)

Sometimes referred to as red noise,
brown noise has higher energy at
lower frequencies and is deeper and
stronger than white noise. However,
brown noise and white noise sound
similar to the human ear.
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USE IT FOR

Relaxation
As a sleep aid
Noise-blocking

Improved focus



https://yogasleep.com/blogs/give-sleep-a-chance-blog/pink-noise-the-full-sound-spectrum

READINGS

- Sound Tutorial at Processing.org
- Learning Processing Chapter 20 Sound


https://processing.org/tutorials/sound/
http://learningprocessing.com/examples/chp20/example-20-01-playback

