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The phenomenology of Noise.

This work was made over a period of time from 2017 onwards. Originally a mix of
‘conventional’ music and noise with reference works. A latter addition concentrated
more on Harsh Noise (HN) and Harsh Noise Wall (HNW).
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This is a catalogue of sound files visualised by taking one second samples
(88200 -stereo) and finding the Standard Deviation for each second, then
plotting these in time - the X axis. ( Produced using custom software.)

“In statistics, the standard deviation (SD, also represented by the Greek letter
sigma or the Latin letter s) is a measure that is used to quantify the amount
of variation or dispersion of a set of data values. A low standard deviation
indicates that the data points tend to be close to the mean (also called the
expected value) of the set, while a high standard deviation indicates that the
data points are spread out over a wider range of values.” ...

” .. the standard deviation represents noise and other interference...”

Here it is used initially merely as (another) means to compare,
contrast and visualise sound pieces.
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‘Standard deviation’ is a statistical method widely used in science and data
analysis. It is used for measuring confidence in data sets as well as having
other functions. Confidence in these data sets as being meaningful and of
value. Though somewhat complex to non mathematicians and those not
concerned with statistical analysis — and | include myself here - the principle
is fairly simple. Standard deviation measures not the average (the mean) of
a dataset but the spread of data around this mean. This supplies the idea of
“confidence” - if the standard deviation is low then the data clusters around
amean (average), whereas if it is high it is evenly spread out across the range
of possible results, it is more random. A low standard deviation indicates
that there is some structure, and so possibly meaning which is of value, a
high standard deviation the opposite.

For example - a data stream might carry numbers from 1 through 10.

Here are two streams of data.

4675646565
92341056178

The average of these two streams is 5.4 and 5.5 respectively. The standard deviation
is 0.97 and 3.03.

The first dataset seems to have a ‘fiveness’ about it, the second seems arbitrary.

In other words the first data set seems to provide us with information- it has a
‘message’ - the second set has no information, no message and is termed - ‘noise’.
The higher the standard deviation indicates a more ‘noisy’ data stream.

At extreme levels no coherent ‘message’ can be found - the signal is random,
chaotic, noise. It follows that random data will have a greater standard deviation,

as it is not related to anything particular within the dataset or itself.

Audio Cds store sound by encoding the soundwave as a series of numbers.
Each second of sound is encoded as 44100 separate numbers (samples),
twice for stereo. These numbers range from +32767 to -32768. They in effect
represent a graph of the soundwave. The sound now being ‘digitized’ allows
for numeric processing and analysis. (An Audio CD is in effect just a series of
numbers.)

This work in part continues previous research into the objective qualities of so
called 'Noise Music' and the differences it shows compared to other musics when
the standard deviation of the samples of each are compared. That is the

'Noise Music' shows a far greater Stdev indicating in statistical terms a lack

of confidence in any coherent data, in other words 'noise' rather than signal.
This, despite many who seem unwilling to accept this, provides a clear

objective measure as to the difference between 'Noise Music' and

'conventional music', even the music which is considered avant-garde

and by some less 'musical’.



The work also allows for analysis and comparisons between different pieces and types
of music.

The height of the graph shows a greater Stdev (noise) and the compactness

the uniformity of the sound. It should be noted that the height does not always
directly correspond to volume or loudness as in the case of symphonic works,

for instance, some passages are as loud as some noise. A continuous “Wall” of
high volume ‘noise’ - (random numbers) will produce a high Standard Deviation.
(A technical reason for high volumes causing noise is that the waveforms become
‘clipped’ -this is a source of noise, just as playing any sound or speech at high
levels will introduce real distortion to the signal. The ‘noise’ in this case is not

just a function of hearing, actual loss of data and coherence occurs in the

signal.)

Examples of most of the source material can be found
on the internet for instance -youtube-.

Page 1is a Plot showing a Harsh Noise generayted piece on 07/12/2014 with a very high
standard deviation indicating a very noisy and incoherent sounds. (JLIAT)
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The Original graph made by using Excel to calculate Stdevs of sound files.

Single plots are made by taking the average of a number of random samples
through each wave file. Note the errors in reference wavs of square and sine in
this graph compared to those above. These are probably due to averaging of
Stdevs in this case as opposed to plotting each second of the whole file.

Yet the trend of greater Stdevs for more noisy work is obvious even in this initial

graph.
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Appendices:
Brief explanation of PCM data.
Java source code for producing live and file HNW.

Plots of Java HNW .






Brief Explanation of how sound is stored digitally as PCM data on Audio Cds.
A sound wave is converted into numeric data that 'models' the shape.

Hereis a picture of a sound wave..

1.0

0.5-

0.0- el

-1.0

As we zoom in we can see how its made of discrete steps, each of which is
represented on the CD as a number.

S e v

Each dot above is written to a file as a number. So the wave form is digitally recorded.

e

—

The CD Player reads these numbers and converts them back into an electrical
signal which is then amplified and passed to the speakers.

The speaker cones convert the electrical energy into sound waves.

So the corresponding numbers relate to voltages which in turn relate to

the sound we hear.



This means that its possible to ‘make’ sound files by just writing numbers to
a file using a program. The following shows methods Java They write random
numbers which produce random sound-i.e. Noise.

The rate at which these random numbers change makes the noise sound harsher
if sufficient delay is made so that the human ear can detect these changes.

Each second of sound is made of 44100 samples and so altering each randomly
makes for a smooth sounding white noise.

The more course the transition the harsher sounds the noise.
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//LISTING OF JAVA PROGRAM TO PLAY HNW

import javax.sound.sampled.*;
import java.util.*;
public class HNW {
//The following are general instance variables
// used to create a SourceDatalLine object.
AudioFormat audioFormat;
AudioInputStream audioInputStream;
SourceDatalLine sourceDatalLine;
//The following are audio format parameters.
float sampleRate = 16000.0F;
//Allowable 8000,11025,16000,22050,44100
int sampleSizeInBits = 16;
//Allowable 8,16
int channels = 1;
// MONO!
//Allowable 1,2
boolean signed = true;
//Allowable true, false
boolean bigEndian = true;
//Allowable true, false
!/
// size of number of samples to smooth
// lager = more coarse sounds

static int harshness = 60;

static int noiselen = 0; // length of piece
/==
public static void main (String args[]) {

if (args.length > 0) {
harshness = Integer.parselnt(args[0])
}// end of if if (args.length > 1) {
noiselen = Integer.parselnt(args[l]);
}// end of if
new HNW () ;
}//end main

;

public HNW() {//constructor
playData() ;
}//end constructor

private void playData () {
try{
//Get the required audio format
audioFormat = new AudioFormat (
sampleRate,
sampleSizeInBits,
channels,
signed,
bigEndian) ;
//Get info on the required data line
DatalLine.Info datalLineInfo =
new DataLine.Info(
SourceDatalLine.class,
audioFormat) ;
//Get a SourceDataline object
sourceDatalLine =

(SourceDataline)AudioSystem.getLine (datalineInfo) ;



79

new ListenThread() .start();
}catch (Exception e) {
e.printStackTrace() ;
System.exit (0) ;
}//end catch
}//end playData
// //
class ListenThread extends Thread{
byte playBuffer[] = new byte[200];
// the size of this buffer = length of sound
public void run() {
// need to generate random numbers
Random generator = new Random() ;
// harshness the higher this value the more rough / harsh
double ss[] = new double[harshness];
double sa;
short s; // signed two byte integer for PCM data
try{
sourceDatalLine.open (audioFormat) ;
sourceDatalLine.start ();
for(int z = -1; z < noiselen; z++){ //make thisbig for long

pieces or

80 // if noiselen was 0 from commandline run forever!
81 // note only play half buffer to stop gaps???

82 if (noiselen < 1) z = -2;

83 [/ === e loop ——=—==—------—-—————-— o
84 for(int cnt = 0; cnt < 100; cnt = cnt + 2 ){

85 // for testing so i can see the data

86 // for(int cnt = 0; cnt < 100; cnt = cnt + 2 ){

87 int r = generator.nextInt();

88 s = (short) r;

89 // store new sample - roll out others

90 For(int x = 0; x < harshness-1; x++){

91 ss[x] = ss[x+1];

92 } // end of x for

93 ss[harshness-1] = (short)s;

94 // average the last harshness number of samples
95 // remove the higher pitches

96 sa = 0;

97

98 for(int x = 0; x < harshness; =x++){

99 sa = sa + ss[x];

100 }

101 sa = sa / harshness;

102 s = (short) sa;

103 / /============ Process for new sounds ========
104 // loudness==== !!!!

105 // basically no wimpy numbers - only fat ones

106 if (s > 0 & s < 30000) {s = (short) (s + 30000);}
107 if (s < 0 & s > -30000) {s = (short) (s - 30000);}
108

109 // System.out.println(s);

110 | /=============== End of Process ============

111 // as the output stream is a byte array load the low/high
integer

112 byte hexBase ; // A byte of all ones

113 hexBase = (byte) 255;

114 byte bl = (byte) (hexBase & s);

115 byte b2 = (byte) ((hexBase << (8)& s) >> 8);

116 //System.out.println(bl) ;
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playBuffer[cnt] = b2 ;

playBuffer[cnt+l] = bl ;

}

sourceDataline.write (playBuffer, 0, 100);
} // end of loop
//Block and wait for internal buffer of the
// SourceDataline to become empty.
sourceDatalLine.drain();
//Finish with the SourceDataLine
sourceDataline.stop () ;
sourceDatalLine.close () ;

}catch (Exception e) {
e.printStackTrace() ;
System.exit (0) ;

}//end catch

}//end run
}//end inner class ListenThread
}//end outer class
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// WRITES TO A .SND SOUND FILE
import Java.util.*;
import Jjava.io.FileOutputStream;
public class hnwfile{
// 16000 16 bit mono signed big endian
// size of number of samples to smooth
// lager = more coarse sounds
static 1int harshness = 60;
// 200 * 100 = 10 minutes
static int noiselen = 200 * 100; // length of piece
e //
public static void main(String args[]){
new hnwfile();
}//end main
/) m e //
public hnwfile() {//constructor
playData();
}//end constructor
private void playData() {
try{
FileOutputStream out = null;
out = new FileOutputStream ("HNW.AU");
out.write(46); //
out.write(115); // S
out.write(110); // N
out.write(100); // D
// Header size
out.write(0); // 0
out.write(0); // O
out.write(0); // O
out.write(24); // 24
// Data size - default ffff
out.write(255); // ff
out.write(255); // ff
out.write(255); // ff
out.write(255); // ff
// sample type 3 = pcm
out.write(0); // O
out.write(0); // 0
out.write(0); //
out.write(3); // // sample rate 16000
out.write(0); // O
out.write(0); // O
out.write(62); // 16000
out.write(128); // // 2 channels
out.write(0); // O
out.write(0); // 0
out.write(0); //
out.write(2); //
//
// need to generate random numbers
Random generator = new Random();
// harshness the higher this value the more rough/harsh
double ss[] = new doublel[harshness];
double sa;
short s; // signed two byte integer for PCM data



60 for(int =z = -1; z < noiselen; z++) {

// make this big for long pieces or 61 //
noiselen was 0 from commandline run forever!
62 // note only play half buffer to stop gaps???
63 if (noiselen < 1) =z = =2;
64 [/ =—mm e loop ———mm—mmmmmm e
65 for(int cnt = 0; cnt < 1000; cnt = cnt + 2 ){
66 // for testing so i can see the data
67 // for(int cnt = 0; cnt < 100; cnt = cnt +
) {
68 int r = generator.nextInt();
69 s = (short) r;
70 // store new sample - roll out others
71 for(int x = 0; x < harshness-1; =x++){
72 ss[x] = ss[x+1l];
73 } // end of x for
74 ss[harshness-1] = (short)s;
75 // average the last harshness number of samples
76 // remove the higher pitches
77 sa = 0;
78 for(int x = 0; x < harshness; x++){
79 sa = sa + ss[x];
80 }
81 sa = sa / harshness;
82 s = (short) sa;
83 / /============ Process for new sounds ========
84 // loudness==== e
85 // Dbasically no wimpy numbers - only fat ones
86 if (s > 0 & s < 30000) {s = (short) (s +
30000) ;}
87 if (s < 0 & s > -=30000) {s = (short) (s -
30000) ;}
88
89 System.out.println(s);
90 = === End of Process == ==
91 // as the output stream is a byte array load
// the low/high integer
92 byte hexBase ; // A byte of all ones
93 hexBase = (byte) 255;
94 byte bl = (byte) (hexBase & s);
95 byte b2 = (byte) ((hexBase <<(8)& s) >>  8);
96 out.write (b2);
97 out.write(bl);
98 } // end of process this 200 bytes
99 } // end of for 1loop = length of piece
100 out.close();
101 }catch (Exception e) {
102 e.printStackTrace () ;
103 System.exit (0) ;
104 }//end catch
105
106 }//end playData
107

108 }//end outer class



1 //MAKES HNW EACH RUN USES RANDOM KEY -
//THIS WAS USED 1IN THE FOLLOWING 3 EXAMPLES
import Javax.sound.sampled.*;
import Jjava.util.*;
public class HNW90({

// used to create a SourceDataline object.

AudioFormat audioFormat;

2
3
4
5 //The following are general instance variables
6
7
8

AudioInputStream audioInputStream;

9 SourceDataline sourceDatalLine;

10 //The following are audio format parameters.
11 float sampleRate = 16000.0F;

12 //Allowable 8000,11025,16000,22050,44100

13 int sampleSizeInBits = 16;

14 //Allowable 8,16

15 int channels = 1;

16 // MONO!
17 //Allowable 1,2

18 boolean signed = true;

19 //Allowable true, false

20 boolean bigEndian = true;

21 //Allowable true, false

22 //

23 // size of number of samples to smooth

24 // lager = more coarse sounds

25 static 1int harshness = 200;

26 static int noiselen = 0; // length of
et //
28 public static void main(String args[]){

29 Random generator = new Random();

30 harshness = generator.nextInt (200);

31 new HNWOO () ;

32 }//end main

33/ /e /7

34 public HNW90 () {//constructor
35 playData();

36 }//end constructor

37

38 private wvoid playData() {

39 try{

40 //Get the required audio format
41 audioFormat = new AudioFormat (
42 sampleRate,

43 sampleSizeInBits,

44 channels,

45 signed,

46 bigEndian) ;

47 //Get info on the required data line
48 Dataline.Info datalineInfo =

49 new DatalLine.Info(

50 SourceDatalLine.class,

51 audioFormat) ;

52 //Get a SourceDataline object

53 sourceDataline =
(SourceDataline)AudioSystem.getLine (datalineInfo) ;
54 new ListenThread().start();

55 }catch (Exception e) ({

56 e.printStackTrace() ;

57 System.exit (0) ;

piece



58 }//end catch
59 }//end playData
60 // // 61
class ListenThread extends Thread{
62 byte playBuffer[] = new byte[200];
63 // the size of this buffer = length of sound
64 public void run() {
65 // need to generate random numbers
66 Random generator = new Random();
67 // harshness the higher this value the more rough/harsh
68 double ss[] = new doublel[harshness];
69 double sa;
70 short s; // signed two Dbyte integer for PCM data
71 try{
72 sourceDataline.open (audioFormat) ;
73 sourceDataline.start();
74 for(int z = =-1; z < noiselen; z++) {
// make this big for long pieces or
75 // if noiselen was 0 from commandline run forever!
76 // note only play half buffer to stop gaps?2??
77 if (noiselen < 1) z = =2
78 [/ =—mmmmmm e loop ———=—————mmmmmmmm
79 for(int cnt = 0; ocnt < 100; cnt = cnt + 2 ){
80 // for testing so 1 can see the data
81 // for(int c¢cnt = 0; c¢cnt < 100; cnt = c¢cnt +
) {
82 int r = generator.nextInt();
83 s = (short) «r;
84 // store new sample - roll out others
85 For(int x = 0; x < harshness-1; x++){
86 ss[x] = ss[x+1];
87 } // end of x for
88 ss[harshness-1] = (short)s;
89 // average the last harshness number of samples
90 // remove the higher pitches
91 sa = 0;
92 for(int x = 0; x < harshness; x++){
93 sa = sa + ss[x];
94 }
95 sa = sa / harshness;
96 s = (short) sa;
97 / /============ Process for new sounds ========
98 // loudness==== [BEN
99 // basically no wimpy numbers - only fat ones
100 if (s > 0 & s < 30000) {s = (short) (s +
30000) ; }
101 if (s < 0 & s > =-30000) {s = (short) (s -
30000) ;}
102
103 // System.out.println(s);
104 //=============== End of Process ============
105 //asheutput stream is a byte array load the low/high
integer
106 byte hexBase ;
107 // A Dbyte of all ones
108 hexBase = (byte) 255;
109 byte bl = (byte) (hexBase & s);
110 byte b2 = (byte) ((hexBase <<(8)& s) >> 8)
111 //System.out.println(bl);
112 playBuffer[cnt] = b2 ;



113 playBuffer[cnt+l] = bl ;

114 }

115 sourceDatalLine.write (playBuffer, 0, 100) ;

116 } // end of loop

117 /] —mmmmmmm e loop ———m————m————————————
118 //Block and wait for internal buffer of the
119 // SourceDataline to Dbecome empty.

120 sourceDatalLine.drain(); 121 //Finish with the
SourceDataLine

122 sourceDataline.stop () ;

123 sourceDatalLine.close () ;

124

125 }catch (Exception e) {

126 e.printStackTrace() ;

127 System.exit (0) ;

128 }//end catch

129 }//end run

130 }//end inner class ListenThread
131 }//end outer class
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