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Noise

Random numbers are very useful to our work as programmers.  We have used them in a number of ways.  In Processing we have a luxury with the random( ) function.  In case you forgot, the random( ) function returns float values.  There are two signatures for calling random( ):

1. random( float ) which returns a float value between zero and up to but not including the value of the parameter

2. random( float, float ) which returns a float value between the first parameter and up to but not including the value of the second parameter

In other programming languages ( c, c++. Java ), the random function behaves very differently.  It usually returns a decimal value between zero and up to but not including one.  We have to add our own arithmetic to shift the random value into the range we need.

The random values returned by the function have no obvious relationship to the other random values.  If they did, we could “cheat” if we used the function in writing a game.  But, what if we wanted the next random number to be related to the previous one is some manner?  Below are two sets of 100 points using randomly generated values of x and y by two different types of random value functions:
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By inspection, can you determine which plot was generated by the random( ) function that we have used in class?

Hopefully you chose the right plot.  Here is the code and output for four runs of the code that generated the plot on the right:
void setup( )

{

  size( 400, 400 ); 

  strokeWeight( 4 );

  background(204);

}

void draw() 

{

  for( int i = 0; i < 100; i++)

  {

    float x = random( width) ;

    float y = random( height );

    point( x,y );

  }

  noLoop();

}    
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Here is the code and output of four runs for the code that generated the output on the left:

float xoff = 0.0;

float yoff = 0.1;

void setup( )

{

  size( 400, 400 ); 

  strokeWeight( 4 );

  background(204);

}

void draw() 

{

  for( int i = 0; i < 100; i++)

  {

     xoff = xoff + .01;

     yoff = yoff + .02;

     float x = noise(xoff) * width;

     float y = noise(yoff) * height;

     point( x,y );

  }

  noLoop();

}   
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The x and y values for these points were generated using random values returned by Processing’s noise() function.  In these plots we can see that each newly returned value is related in some manner to the previous value.

Processing’s documentation on the noise function gives you some background.  The technique (algorithm) used by the function is named after the person, Ken Perlin who developed it.  According to Wikipedia, he won an Academy Award for Technical Achievement from the Academy of Motion Picture Arts and Sciences in 1997 for this contribution to the 1982 movie Tron.  The technique is often called Perlin noise.  It is used today to generate such forms as clouds, water, and land in computer generated images ( CGI );

Here is the 100 actual values returned by Processing’s  noise( ) function from a run of the code shown above:
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Processing’s noise( ) function returns values between zero and but not including 1.00  So our code must take this value and scale it and shift it into the range we need.  In the code above the values needed are between zero and width or height so we do not have to shift the returned value.  But we do have to scale it.  Scaling is done in this code:

float x = noise(xoff) * width;

float y = noise(yoff) * height;

The value returned by noise( ) is scaled by multiplying it by the width or height of the window.  Since the returned value is between zero and 100, this code is essentially using the returned value as a percentage of the width or height.

The value returned by the noise( ) function differs for two reasons.   Each different run of the program causes a different sequence of values.  Here are two runs of a slightly modified program.  This program returns only ten values and the parameter for the call is a constant.

                   void draw(  ) 

{

  for( int i = 0; i < 10; i++)

  {

     println( noise( 0.0 ) );

  }

  noLoop(  );

} 

run #1                       run #2   
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As you can see, each run generated a different random value but the ten returned values in each run are the same.  The difference between the returned values in an individual run is controlled by the parameter of the call.  A constant returns the same value.  

But what happens when the parameter’s value is altered by different amounts.  Here is three runs and the returned values of another slightly modified version of the code that uses different parameters for the call of the noise( ) function .

run #1 change = 0.1       run #2  change = 0.01    run #3 change = 0.001 

	void draw() 

{

  float offSet = 0.0;

  for( int i = 0; i < 10; i++)

  {

     offSet = offSet + 0.1;

     println( noise( offSet ) );

  }

  noLoop();

}    
	void draw() 

{

  float offSet = 0.0;

  for( int i = 0; i < 10; i++)

  {

     offSet = offSet + 0.01;

     println( noise( offSet ) );

  }

  noLoop();

}  
	void draw() 

{

  float offSet = 0.0;

  for( int i = 0; i < 10; i++)

  {

     offSet = offSet + 0.001;
     println( noise( offSet ) );

  }

  noLoop();

}    
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We can see that smaller incremental changes in the parameter variable offSet generate smaller increments in the values returned by the noise( ) function.

A detailed and in depth look at noise( ) is beyond a first look that is being presented in class and in these notes.  And, unlike the rect( ) or point( ) functions, where a single reading and use  makes us an expert in using them, understanding the behavior of the noise( ) function takes a great deal of thought, study, and time working with it in code.  The work should take into account that there are three signatures for calling noise( ).  These values relate to the x, y, and z coordinates in noise space.  There is another function in Processing that is closely related to the noise( ) function – noiseDetail( ).   This function gives us more control over the values returned by the function.

Use noise( ) and work with it as you see fit, but  watch your time.
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