


 

 

 

 

 

 

 

 

 

 









screenshot = robby.createScreenCapture( 

  new Rectangle(new Dimension(screenWidth,screenHeight)));

for(int i =0;i<screenWidth; i=i+2){ 

  for(int j=0; j<screenHeight;j=j+2){ 

    pixel = screenshot.getRGB(i,j); //the ARGB integer has the colors of pixel (i,j) 

. 

. 

}

 

r = (int)(255&(pixel>>16)); //add up reds 

g = (int)(255&(pixel>>8)); //add up greens 

b = (int)(255&(pixel)); //add up blues

//Bin 0: 

screenRed[0]   += r;//(int)(255&(pixel>>16)); //add up reds 

screenGreen[0] += g;//(int)(255&(pixel>>8)); //add up greens 

screenGreen[0] += b;//(int)(255&(pixel)); //add up blues 

if(((5*screenHeight/6)<j)&&(j<(screenHeight))){ 

  //Bin 1: 

  if((0<i)&&(i<(screenWidth/10))){ 

    screenRed[1]   += r;//(int)(255&(pixel>>16)); //add up reds 

    screenGreen[1] += g;//(int)(255&(pixel>>8)); //add up greens 

    screenBlue[1]  += b;//(int)(255&(pixel)); //add up blues 

  } 

  //Bin 22: 

  if(((9*screenWidth/10)<i)&&(i<(screenWidth))){ 

    screenRed[22]   += r;//(int)(255&(pixel>>16)); //add up reds 

    screenGreen[22] += g;//(int)(255&(pixel>>8)); //add up greens 

    screenBlue[22]  += b;//(int)(255&(pixel)); //add up blues 

  } 

} 

 





digitalWrite(resetPin, HIGH); 

digitalWrite(resetPin, LOW); 

for (int i = 0; i < 7; i++) 

{ 

  digitalWrite(strobePin, LOW); 

  delayMicroseconds(30); // to allow the output to settle 

  spectrumValue[i] = analogRead(analogPin); 

  digitalWrite(strobePin, HIGH); 

}



void setup() 

{ 

  . 

  .   

  minim = new Minim(this); 

  input = minim.getLineIn(); 

  fft = new FFT(input.bufferSize(),input.sampleRate()); 

  . 

  .  

} 

void soundCompute(){ 

  fft.forward(input.mix); 

  . 

  . 

} 

fft.specSize()

fft.getBand(i)

float bandheight = fft.getBand(i)*(i+10)/20; // (i+10)/20 multiplier 



for(int i = 0; i < fft.specSize(); i++){ 

  if(i<110){ 

    . 

    . 

    arraySum+=bandheight*i/10; // Find average frequency 

  } 

}

for(int i = 0; i < 11; i++) arrayMax = (soundArray[i]>arrayMax)?  

                                        soundArray[i] : arrayMax; 

int amp = soundArray[i]*255/arrayMax;



  switch(state){ 
    case 0: 
      for(int i=0; i<23; i++){ 
        ledRed[i]  =screenRed[0]; //average red 
        ledGreen[i]=screenGreen[0]; //average green 
        ledBlue[i] =screenBlue[0]; //average blue 
      }   
      break; 
    case 1:   
      for(int i=0; i<23; i++){ 
        ledRed[i]  =screenRed[i]; //average red 
        ledGreen[i]=screenGreen[i]; //average green 
        ledBlue[i] =screenBlue[i]; //average blue 
      } 
      break; 
    case 2: 
      int j; 
      for(int i=1; i<23; i++){ 
        j = (i<12) ? (i-1) : (22-i); 
        ledRed[i]  = soundRedArray[j]; //average red 
        ledGreen[i]= soundGreenArray[j]; //average green 
        ledBlue[i] = soundBlueArray[j]; //average blue 
      } 
      break;  
  } 
 



    while (running) { 
      byte data[] = new byte[5];  
      if(ready){  
        for(int index=1; index<23; index++){ 
          data[0]=(byte)0xff; 
          data[1]=(byte)index; 
          data[2]=(byte)(ledRed[index]/2); 
          data[3]=(byte)(ledGreen[index]/2); 
          data[4]=(byte)(ledBlue[index]/2); 
          port.write(data); 
        } 
      }   
       
      //End of thread body 
      try { 
        sleep((long)(delaytime)); 
      }  
      catch (Exception e) { 
      } 
    } 
 

int index = 0;

char buffer[4]; 

while(index<22){  //recieve all the led data first

  if (Serial.available()>=5) {

    /*if statement automatically clears wrong values*/

    if(Serial.read() == 0xff){

      Serial.readBytes(buffer,4);

      index = buffer[0];//Serial.read();     

      red[index]   = buffer[1];//Serial.read();

      green[index] = buffer[2];//Serial.read();

      blue[index]  = buffer[3];//Serial.read();      

    }

  }

} 



    for (int i=0; i<strip.numPixels(); i++) { 
       strip.setPixelColor(i, strip.Color(red[i+1], green[i+1], blue[i+1])); 
    } 
 



 



 



// PC Ambient Lighting System 
// Copyright: Rajarshi Roy 2012 
 
// Libraries for screen capture // 
import java.awt.Robot; //java library that lets us take screenshots 
import java.awt.AWTException; 
import java.awt.event.InputEvent; 
import java.awt.image.BufferedImage; 
import java.awt.Rectangle; 
import java.awt.Dimension; 
 
// Libraries for sound processing // 
import ddf.minim.analysis.*; 
import ddf.minim.*; 
 
// Library for Serial communication with Arduino // 
import processing.serial.*; 
 
// Objects for screen capture // 
Robot screenImage; 
BufferedImage screenshot; 
 
// Objects for sound processing // 
Minim minim; 
AudioInput input; 
FFT fft; 
 
// Objects for Serial communication with Arduino // 
Serial port; //creates object "port" of serial class 
serialThread serialArduino; 
 
// Arrays for screen data 
float screenRed[] = new float[23]; 
float screenGreen[] = new float[23]; 
float screenBlue[] = new float[23]; //red, green and blue values 
 
// Arrays for sound data 
int[] soundArray = new int[11]; 
int arrayMax; 
int arraySum; 
int arrayAvg; 
// amplitude*color: 
int[] soundRedArray = new int[11]; 
int[] soundGreenArray = new int[11]; 
int[] soundBlueArray = new int[11]; 
 
// Arrays for data transfer 
float ledRed[] = new float[23]; 
float ledGreen[] = new float[23]; 
float ledBlue[] = new float[23]; //red, green and blue values 



 
// State variable that controls mode 
// 0: screen average 
// 1: screen edge 
// 2: music 
int state; 
 
void setup() 
{ 
  frame.setTitle("Lumen"); 
  size(220, 140); // window size 
  background(20); 
  fill(255); 
  text("AVERAGE", 15, 30); 
  state = 0; // mode 
  // Setup screen capture // 
  try //standard Robot class error check 
  { 
    screenImage = new Robot(); 
  } 
  catch (AWTException e) 
  { 
    println("Robot class not supported by your system!"); 
    exit(); 
  } 
   
  // Setup sound processing // 
  minim = new Minim(this); 
  input = minim.getLineIn(); 
  fft = new FFT(input.bufferSize(),input.sampleRate()); 
   
  // Setup serial communication // 
  port = new Serial(this, Serial.list()[0],19200); //set baud rate 
  serialArduino = new serialThread(5,"arduino"); 
  serialArduino.start(); 
     
} 
 
void mousePressed() { 
  if(state<2) state++; 
  else state=0; 
  background(20); 
  fill(255); 
  switch(state){ 
    case 0: 
      text("AVERAGE", 15, 30); 
      break; 
    case 1: 
      text("EDGE", 15, 30); 
      break; 
    case 2: 
      text("SOUND", 15, 30); 
      break; 
  }   
} 



 
 
void draw() 
{ 
  if((state==0)||(state==1)) screenCompute(); 
  if(state==2) soundCompute();   
  serialArduino.ready = false; 
  switch(state){ 
    case 0: 
      for(int i=0; i<23; i++){ 
        ledRed[i]  =screenRed[0]; //average red 
        ledGreen[i]=screenGreen[0]; //average green 
        ledBlue[i] =screenBlue[0]; //average blue 
      }   
      break; 
    case 1:   
      for(int i=0; i<23; i++){ 
        ledRed[i]  =screenRed[i]; //average red 
        ledGreen[i]=screenGreen[i]; //average green 
        ledBlue[i] =screenBlue[i]; //average blue 
      } 
      break; 
    case 2: 
      int j; 
      for(int i=1; i<23; i++){ 
        j = (i<12) ? (i-1) : (22-i); 
        ledRed[i]  = soundRedArray[j]; //average red 
        ledGreen[i]= soundGreenArray[j]; //average green 
        ledBlue[i] = soundBlueArray[j]; //average blue 
      } 
      break;  
  } 
  serialArduino.ready = true;   
  for(int i=1; i<23; i++){fill(ledRed[i],ledGreen[i],ledBlue[i]); rect(10*(i-1), 130, 
10, 10, 3, 3);}  
} 
 
 
 
void screenCompute(){ 
  for(int i =0; i<23; i++) {screenRed[i]=0; screenGreen[i]=0; screenBlue[i]=0;} 
  
  //sets of 8 bytes are: Alpha, Red, Green, Blue 
  int pixel,r,g,b; //ARGB variable with 32 int bytes where 
   
  //get screenshot into object "screenshot" of class BufferedImage 
  screenshot = screenImage.createScreenCapture(new Rectangle(new 
Dimension(screenWidth,screenHeight))); 
   
  //I skip every alternate pixel making my program 4 times faster 
  for(int i =0;i<screenWidth; i=i+2){ 
    for(int j=0; j<screenHeight;j=j+2){ 
      pixel = screenshot.getRGB(i,j); //the ARGB integer has the colors of pixel 
(i,j) 
      r = (int)(255&(pixel>>16)); //add up reds 



      g = (int)(255&(pixel>>8)); //add up greens 
      b = (int)(255&(pixel)); //add up blues 
      screenRed[0]   += r;//(int)(255&(pixel>>16)); //add up reds 
      screenGreen[0] += g;//(int)(255&(pixel>>8)); //add up greens 
      screenBlue[0]  += b;//(int)(255&(pixel)); //add up blues 
       
      if(((5*screenHeight/6)<j)&&(j<(screenHeight))){ 
        if((0<i)&&(i<(screenWidth/10))){ 
          screenRed[1]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[1] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[1]  += b;//(int)(255&(pixel)); //add up blues 
        } 
        if(((9*screenWidth/10)<i)&&(i<(screenWidth))){ 
          screenRed[22]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[22] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[22]  += b;//(int)(255&(pixel)); //add up blues 
        } 
      } 
      if(((4*screenHeight/6)<j)&&(j<(5*screenHeight/6))){ 
        if((0<i)&&(i<(screenWidth/10))){ 
          screenRed[2]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[2] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[2]  += b;//(int)(255&(pixel)); //add up blues 
        } 
        if(((9*screenWidth/10)<i)&&(i<(screenWidth))){ 
          screenRed[21]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[21] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[21]  += b;//(int)(255&(pixel)); //add up blues 
        }         
      } 
      if(((3*screenHeight/6)<j)&&(j<(4*screenHeight/6))){ 
        if((0<i)&&(i<(screenWidth/10))){ 
          screenRed[3]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[3] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[3]  += b;//(int)(255&(pixel)); //add up blues 
        } 
        if(((9*screenWidth/10)<i)&&(i<(screenWidth))){ 
          screenRed[20]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[20] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[20]  += b;//(int)(255&(pixel)); //add up blues 
        }          
      } 
      if(((2*screenHeight/6)<j)&&(j<(3*screenHeight/6))){ 
        if((0<i)&&(i<(screenWidth/10))){ 
          screenRed[4]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[4] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[4]  += b;//(int)(255&(pixel)); //add up blues 
        } 
        if(((9*screenWidth/10)<i)&&(i<(screenWidth))){ 
          screenRed[19]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[19] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[19]  += b;//(int)(255&(pixel)); //add up blues 
        }         
      } 
      if(((screenHeight/6)<j)&&(j<(2*screenHeight/6))){ 



        if((0<i)&&(i<(screenWidth/10))){ 
          screenRed[5]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[5] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[5]  += b;//(int)(255&(pixel)); //add up blues 
        } 
        if(((9*screenWidth/10)<i)&&(i<(screenWidth))){ 
          screenRed[18]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[18] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[18]  += b;//(int)(255&(pixel)); //add up blues 
        }         
      } 
      if((0<j)&&(j<(screenHeight/6))){ 
        if((0<i)&&(i<(screenWidth/10))){ 
          screenRed[6]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[6] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[6]  += b;//(int)(255&(pixel)); //add up blues 
          screenRed[7]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[7] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[7]  += b;//(int)(255&(pixel)); //add up blues           
        } 
        if(((screenWidth/10)<i)&&(i<(2*screenWidth/10))){ 
          screenRed[8]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[8] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[8]  += b;//(int)(255&(pixel)); //add up blues 
        } 
        if(((2*screenWidth/10)<i)&&(i<(3*screenWidth/10))){ 
          screenRed[9]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[9] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[9]  += b;//(int)(255&(pixel)); //add up blues 
        } 
        if(((3*screenWidth/10)<i)&&(i<(4*screenWidth/10))){ 
          screenRed[10]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[10] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[10]  += b;//(int)(255&(pixel)); //add up blues 
        } 
        if(((4*screenWidth/10)<i)&&(i<(5*screenWidth/10))){ 
          screenRed[11]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[11] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[11]  += b;//(int)(255&(pixel)); //add up blues 
        } 
        if(((5*screenWidth/10)<i)&&(i<(6*screenWidth/10))){ 
          screenRed[12]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[12] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[12]  += b;//(int)(255&(pixel)); //add up blues 
        } 
        if(((6*screenWidth/10)<i)&&(i<(7*screenWidth/10))){ 
          screenRed[13]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[13] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[13]  += b;//(int)(255&(pixel)); //add up blues 
        } 
        if(((7*screenWidth/10)<i)&&(i<(8*screenWidth/10))){ 
          screenRed[14]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[14] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[14]  += b;//(int)(255&(pixel)); //add up blues 
        } 



        if(((8*screenWidth/10)<i)&&(i<(9*screenWidth/10))){ 
          screenRed[15]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[15] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[15]  += b;//(int)(255&(pixel)); //add up blues 
        } 
        if(((9*screenWidth/10)<i)&&(i<(screenWidth))){ 
          screenRed[16]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[16] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[16]  += b;//(int)(255&(pixel)); //add up blues 
          screenRed[17]   += r;//(int)(255&(pixel>>16)); //add up reds 
          screenGreen[17] += g;//(int)(255&(pixel>>8)); //add up greens 
          screenBlue[17]  += b;//(int)(255&(pixel)); //add up blues 
        }        
      } 
       
    }  //end of for loop 
  } //end of for loop 
   
  // Normalize screen average //   
  screenRed[0]  =screenRed[0]/((screenWidth/2)*(screenHeight/2)); //average red 
  screenGreen[0]=screenGreen[0]/((screenWidth/2)*(screenHeight/2)); //average green 
  screenBlue[0] =screenBlue[0]/((screenWidth/2)*(screenHeight/2)); //average blue 
   
  // Normalize edge averages // 
  for(int i=1; i<23; i++){ 
    screenRed[i]  =screenRed[i]/((screenWidth/20)*(screenHeight/12)); //average red 
    screenGreen[i]=screenGreen[i]/((screenWidth/20)*(screenHeight/12)); //average 
green 
    screenBlue[i] =screenBlue[i]/((screenWidth/20)*(screenHeight/12)); //average blue 
  } 
} 
 
 
 
void soundCompute(){ 
  fft.forward(input.mix); 
 
  for(int i = 0; i < 11; i++) soundArray[i] = 0; 
  arrayMax = 0; 
  arraySum = 0; 
  for(int i = 0; i < fft.specSize(); i++){ 
    float bandheight = fft.getBand(i)*(i*1+10)/20; 
    if(i<110){ 
      soundArray[i/10]+=bandheight; 
      arraySum+=bandheight*i/10;  // Find average frequency 
    } 
  } 
   
  // Compute and place lower limit on array max  
  for(int i = 0; i < 11; i++) arrayMax = (soundArray[i]>arrayMax)? soundArray[i] : 
arrayMax; 
  arrayMax = (arrayMax<20) ? 2 : arrayMax; 
   
  // Compute and place lower limit on array average 
  for(int i = 0; i < 11; i++) arrayAvg+=soundArray[i]; 



  arrayAvg /= 11; 
  arrayAvg = (arrayAvg<10) ? 1 : arrayAvg; 
     
  for(int i=0; i <11; i++){ 
    int amp = soundArray[i]*255/arrayMax; 
    soundRedArray[i] = getRed(511/11*i)*amp/255; 
    soundGreenArray[i] = getGreen(511/11*i)*amp/255; 
    soundBlueArray[i] = getBlue(511/11*i)*amp/255;  
 } 
} 
 
int getBlue(int x){   
  x = (x-arraySum/50-10) % 768; // color swing 
  x = (x>0)? x : 768+x;  
  int y; 
  if((0 <=x)&&(x<= 255)){y = 255-x;} 
  else if((256 <=x)&&(x<= 511)){y = 0;}  
  else {y = x-512;} 
  return y;  
} 
 
int getRed(int x){   
  x = (x-arraySum/50-10) % 768; // color swing 
  x = (x>0)? x : 768+x;  
  int y; 
  if((0 <=x)&&(x<= 255)){y = x;} 
  else if((256 <=x)&&(x<= 511)){y = 511-x;}  
  else {y = 0;} 
  return y;  
} 
 
int getGreen(int x){   
  x = (x-arraySum/50-10) % 768; // color swing 
  x = (x>0)? x : 768+x;  
  int y; 
  if((0 <=x)&&(x<= 255)){y = 0;} 
  else if((256 <=x)&&(x<= 511)){y = x-256;}  
  else {y = 767-x;} 
  return y;  
} 
 
 
/* Sends data to the microcontroller */ 
class serialThread extends Thread { 
  boolean running;           // Is the thread running?  Yes or no? 
  int delaytime;             // Enough delay to let data to be ready 
  String id;                 // Thread name 
  boolean ready;             // True when data is ready 
   
  serialThread (int w, String s) { 
    delaytime = w; 
    running = false; 
    id = s; 
        //port1 = new Serial(this, Serial.list()[0],19200); //set baud rate 
  } 



   
  void start () { 
    // Set running equal to true 
    running = true; 
    // Print messages 
    println("Starting thread (will execute every " + delaytime + " milliseconds.)");  
    // Do whatever start does in Thread, don't forget this! 
    super.start(); 
  } 
   
  void run () { 
    while (running) { 
      byte data[] = new byte[5];  
      if(ready){  
        for(int index=1; index<23; index++){ 
          data[0]=(byte)0xff; 
          data[1]=(byte)index; 
          data[2]=(byte)(ledRed[index]/2); 
          data[3]=(byte)(ledGreen[index]/2); 
          data[4]=(byte)(ledBlue[index]/2); 
          port.write(data); 
        } 
      }   
       
      //End of thread body 
      try { 
        sleep((long)(delaytime)); 
      }  
      catch (Exception e) { 
      } 
    } 
    println(" thread is done!");  // The thread is done when we get to the end of 
run() 
  } 
   
  void quit() { 
    println("Quitting.");  
    running = false;  // Setting running to false ends the loop in run() 
    // In case the thread is waiting. . . 
    interrupt(); 
  } 
} 

// PC Ambient Lighting System 
// Copyright: Rajarshi Roy 2012 
 
/* Include LED Strip Library and SPI Library */ 
#include "LPD8806.h" 
#include "SPI.h" 
 
/* Array containing LED color information received: 



*  from PC. 
*  red[0] , green[0] , blue[0]  contains average color of whole screen 
*  red[1] , green[1] , blue[1]  contains average color of left-bottom LED 
*  red[22], green[22], blue[22] contains average color of right-bottom LED 
*/ 
int red[23]; 
int green[23]; 
int blue[23]; //red, green and blue values 
 
/* Setting up LED library class with parameters*/ 
// Number of RGB LEDs in strand: 
int nLEDs = 22; 
// Chose 2 pins for output; can be any valid output pins: 
int dataPin  = 9; 
int clockPin = 10; 
// Create LED strip object called strip 
LPD8806 strip = LPD8806(nLEDs, dataPin, clockPin); 
 
 
 
void setup() 
{ 
  Serial.begin(19200); 
  // Start up the LED strip 
  strip.begin(); 
  // Update the strip, to start they are all 'off' 
  strip.show(); 
} 
 
 
 
void loop() 
{ 
  int index = 0; 
  char buffer[4];  
  while(index<22){  //recieve all the led data first 
    if (Serial.available()>=5) { 
      /* if statement automatically clears wrong values */ 
      if(Serial.read() == 0xff){ 
        Serial.readBytes(buffer,4); 
        index = buffer[0];//Serial.read();      
        red[index]   = buffer[1];//Serial.read(); 
        green[index] = buffer[2];//Serial.read(); 
        blue[index]  = buffer[3];//Serial.read(); 
      } 
    } 
  } 
 
  // Set each LED color to each portion of screen 
  for (int i=0; i<strip.numPixels(); i++) { 
    strip.setPixelColor(i, strip.Color(red[i+1], green[i+1], blue[i+1])); 
  } 
   
  strip.show(); 
} 


