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1. PImage getScreen(int display,int x, int y,int w,int h) { 

2.   DisplayMode mode = gs[display].getDisplayMode(); 

3.   Rectangle bounds = new Rectangle(x, y, w, h); 

4.   BufferedImage desktop = new BufferedImage(mode.getWidth(), mode.getHeight(), 
BufferedImage.TYPE_INT_RGB); 

5.   try { 

6.     desktop = new Robot(gs[display]).createScreenCapture(bounds); 

7.   } 

8.   catch(AWTException e) { 

9.     System.err.println("Screen capture failed."); 

10.   } 

11.   return (new PImage(desktop)); 

12. } 
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13. Frame = getScreen(snum,capturex,capturey,captureWidth,captureHeight); 

14. Frame.resize(outputWidth,outputHeight);//resize bitmap if scaling 

15. Frame.loadPixels(); //to get the pixels out of each frame 

16.  

17. for (int loc = 0; loc < outputHeight*outputWidth; loc++ ) { 

18.    float r = red(Frame.pixels[loc]);  

19.    float g = green(Frame.pixels[loc]); 

20.    float b = blue(Frame.pixels[loc]); 

21.    //potential colour correction here 

22. } 
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PC USB
FTDI USB-

Serial 5V Serial ATmega328P

 

Serial.Begin()

23.   while(Serial.available()>0){ 

24.     sb_buffer[num]=Serial.read(); 

25.     num++; 

26.     sb_stamp=millis(); 

27.     packet=1; 

28.     if(num==2){ 

29.       sb_size=sb_buffer[0]<<8+sb_buffer[1]; 

30.     } 

31.   } 

sp_timeout. 
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32.   if( sb_stamp+sp_timeout < millis() && packet ){ 

33.     if( num == sp_size ){ 

34.      ProcessPacket(); 

35.     } 

36.     ClearPacket(); 

37.   } 

ProcessPacket()

38. void ProcessPacket(){ 

39.   for(int i=0;i<sp_size;i++){ 

40.     checksum_in+=buffer[i];  

41.   } 

42.   if(checksum_in==buffer[sp_size]){ 

43.     if(buffer[3] == ADDRESS){ 

44.       SetPacket(sp_buffer,1); 

45.     }else{ 

46.       ForwardPacket(); 

47.     } 

48. } 
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twi

twi.h,

  

1.   #ifndef TWI_FREQ 

2.   #define TWI_FREQ 100000L 

3.   #endif  

TWBR

F_CPU TWI_FREQ

TWBR

1. TWBR = ((F_CPU / TWI_FREQ) - 16) / 2; 
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1. void ForwardPacket(){ 

2.   Wire.beginTransmission(sp_buffer[2]); 

3.   for(int i=3;i<sp_size-1;i++){ 

4.     Wire.write(sp_buffer[i]); 

5.   } 

6.   switch (Wire.endTransmission()){ 

7.     case 0://success, done 

8.       break; 

9.     case 1: 

10.       Serial.println(F(“data too long to fit in transmit buffer”)); 

11.       break; 

12.     case 2: 

13.       Serial.println(F(“received NACK on transmit of address”));  

14.       break; 

15.     case 3: 

16.       Serial.println(F(“received NACK on transmit of data”}); 

17.       break; 

18.     case 4: 

19.       Serial.println(F(“other I2C error”}); 

20.       break; 

21.     default: 

22.       Serial.println(F(“unknown problem”}); 

23.       break; 

24.   } 

F() 

processChannel()
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1. Wire.onReceive(processChannel); 

2. … 

3. void processChannel (){ 

4.   pnum = Wire.read();  //packet number 

5.   bcount=0; 

6.   while(Wire.available()){ 

7.     gscale = pgm_read_word_near(Gamma+Wire.read()); 

8.     TlcMux_set( bcount/16, bcount%16 + (pnum%3)*16, gscale); 

9.     bcount++; 

10.   } 

11. } 

pnum

gscale

[bcount/16, bcount%16 + (pnum%3)*16] pnum*16

pnum

pnum%3
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1. SPCR = (1 << SPE) | (1 << MSTR); 

2. SPSR = (1 << SPI2X); 

1. TCCR0A = (1 << WGM01); 

2. TCCR0B = ((1 << CS02) | (1 << CS00)); 

3. OCR0A = 3; 

4. TIMSK0 |= (1 << OCIE0A); 

SPI Master
SCLK

SPI SlaveMOSI

MISO
SS
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1. ISR(TIMER0_COMPA_vect) { 

2.   static uint8_t xlatNeedsPulse = 0; 

3.   setHigh(BLANK_PORT, BLANK_PIN); 

4.   if (outputState(VPRG_PORT, VPRG_PIN)) { 

5.     setLow(VPRG_PORT, VPRG_PIN); 

6.     if (xlatNeedsPulse) { 

7.       pulse(XLAT_PORT, XLAT_PIN); 

8.       xlatNeedsPulse = 0; 

9.     } 

10.   pulse(SCLK_PORT, SCLK_PIN); 

11.   } else if (xlatNeedsPulse) { 

12.     pulse(XLAT_PORT, XLAT_PIN); 

13.     xlatNeedsPulse = 0; 

14.   } 

15.   setLow(BLANK_PORT, BLANK_PIN); 

16.   for (gsData_t i = 0; i < gsDataSize; i++) { 

17.     SPDR = gsData[i]; 

18.     while (!(SPSR & (1 << SPIF))); 

19.     } 

20.   xlatNeedsPulse = 1; 

21. } 

 init

 set(row, channel, value)

row
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channel

TlcMux_shiftRow() set()

PORTC=shiftRow++

1. ISR(TIMER1_OVF_vect){ 

2.   if(!isShifting){ 

3.     disable_XLAT_pulses(); 

4.     isShifting = 1; 

5.     sei(); 

6.     TlcMux_shiftRow(shiftRow); 

7.     PORTC = shiftRow++; 

8.     if(shiftRow == NUM_ROWS){ 

9.       shiftRow = 0; 

10.     } 

11.     enable_XLAT_pulses(); 

12.     isShifting = 0; 

13.   } 

14. } 

SetPacket()
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SetPacket

serial

n

1. void SetPacket(uint8_t[] data, bool serial, uint8_t n){ 

2.   for(int i=serial*4;i<PACKET_SIZE-serial;i++){ 

3.     TlcMux_set(i/16, i%16 + n * 16, data[i]);  

4.   } 

5. } 

 

wiring_digital.c
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1. class Pin{ 

2.  public: 

3.   Pin(); 

4.   void init(uint8_t pin); 

5.   void Pulse(uint32_t delay=10); 

6.   void Set(bool state); 

7.   bool State();//returns state 

8.   bool Toggle();//returns state after toggle 

9.  private:  

10.   uint8_t _PIN; 

11.   uint8_t _PORT; 

12.   volatile uint8_t *_REGISTER, *_MREGISTER; 

13.   uint8_t _MASK; 

14.   bool _STATE; 

15. }; 

Pin init()

init

digitalPinToBitMask

16. void Pin::init(uint8_t pin){ 

17.  _MASK=digitalPinToBitMask(pin);//define mask to twiddle pin 

18.  _PORT = digitalPinToPort(pin);//define port 

19.  _MREGISTER = portModeRegister(_PORT);//direction register 

20.  *_MREGISTER |= _MASK;//set direction to output 

21.  _REGISTER=portOutputRegister(_PORT);//define port register 

22.  _STATE=0; 

23.  _PIN=pin; 

24. } 

setRow 
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1. Pin bit[3]; 

2. … 

3. bit[0].init(A0); 

4. bit[1].init(A1); 

5. bit[2].init(A2); 

6. … 

7. void setRow(byte row){ 

8.   bit[0].Set(row&1); 

9.   bit[1].Set((row>>1)&1); 

10.   bit[2].Set((row>>2)&1); 

11. } 

12. … 

13. TlcMux_shiftRow(shiftRow); 

14. setRow(shiftRow); 

 

1. static uint8_t tlcMux_GSData[NUM_ROWS][NUM_TLCS * 16]; 

twi
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twi_masterBuffer[]

twi_txBuffer[] twi_rxBuffer[]

1. static uint8_t twi_masterBuffer[TWI_BUFFER_LENGTH]; 

2. static uint8_t twi_txBuffer[TWI_BUFFER_LENGTH]; 

3. static uint8_t twi_rxBuffer[TWI_BUFFER_LENGTH]; 

4. uint8_t TwoWire::rxBuffer[BUFFER_LENGTH]; 

5. uint8_t TwoWire::txBuffer[BUFFER_LENGTH]; 
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twi_masterBuffer 

twi_txBuffer 

twi_rxBuffer 

TwoWire::rxBuffer 

TwoWire::txBuffer 

 

const 
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1. #define ADDRESS 0 

2. … 

3. #if ADDRESS==0 

4. Wire.begin(); 

5. #else 

6. Wire.begin(ADDRESS); 

7. #endif 

 



• 93 • 



• 94 • 



• 95 • 

1. PROGMEM  prog_uint16_t Gamma[] = {  

2.  -array- 

3. }; 

num

1. pgm_read_word_near(Gamma+num); 
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offset  

time

8. uint16_t Brightness(uint16_t offset){ 

9.   if ((offset+time)%8192 < 4095){ 

10.     return pgm_read_word_near(Gamma+(time+offset)%4096);  

11.   } 

12.   return pgm_read_word_near(Gamma+(8192-(time+offset))%4096);  

13. }  

14. for(int j=0;j<8;j++){ 

15.     for(int i=0;i<8;i++){ 

16.       TlcMux_set(i,j,Brightness((i+j)*gap+rf)); //red  

17.       TlcMux_set(i,j+8,Brightness(((8-i)+j)*gap+bf)); //blue 

18.       TlcMux_set(i,j+16,Brightness((i+(8-j))*gap+gf)); //green 

19.     } 

20.   } 

i

j j



• 97 • 

Brightness

gap

i j Brightness

i= 0

i= 1

i= 2

i= 3

i= 4

i= 5

i= 6

i= 7

8

0 1 2 3 4 5 6

9 10 11 12 13 14 15

16 17 18 19 20 21 22

7

23

j

j+ 8

j+ 16

j= 0 j= 1 j= 2 j= 3 j= 4 j= 5 j= 6 j= 7



• 98 • 

Colour Relationship Origin 

red  Top-left 

blue  Top-right 

green  Bottom-left 

rf bf gf

 



• 99 • 

Take 1024 
audio 

samples

Apply 
Fourier 

tr ansform

Create 8 
windows

Sum 
windows

Scale to     
0-8 Send values



• 100 • 

colours[intensity][r/g/b]

1. int colours[8][3]={ 

2.   0,4095,0, 

3.   0,3071,1023, 

4.   0,2047,2047, 

5.   0,1023,4095, 

6.   1023,0,2047, 

7.   2047,0,1023, 

8.   3071,0,500, 

9.   4095,0,0, 

10. }; 

row

h

4095,0,0

3071,0,500

2047,0,1023

1023,0,2047

0,1023,4095

0,2047,2047

0,3071,1023

0,4095,0
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11. void setBand(int column,int h){ 

12.   for(int i=h-1;i>-1;i--){ 

13.     TlcMux_set(column,7-(i%8),colours[(i%8)][0]); 

14.     TlcMux_set(column,15-(i%8),colours[(i%8)][1]); 

15.     TlcMux_set(column,23-(i%8),colours[(i%8)][2]); 

16.   } 

17. } 
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setBand Pin

1. pinMode(MSGEQ7_IN,input); 

2. eqCLK.init(MSGEQ7_CLK); 

3. eqSTRB.init(MSGEQ7_STRB); 

4. … 

5. for(byte column=0;column<7;column++){ 

6.   aRead=analogRead(MSGEQ7_IN); 

7.   setBand(column,(aRead*8)/1024); 

8.   eqSTRB.Pulse(); 

9. } 

10. eqCLK.Pulse(); 
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1. TlcMux_setAll(3327); 

2. … 

3. PORTD=B10101010; 

4. … 

5. PORTD^=B11111111; 

PORTD
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6. #define  NUM_TLCS  2 

7. #define  NUM_ROWS  8 

8. #include "Tlc5940Mux.h" 

9. #include "tables.h" 

10.  

11. volatile uint8_t isShifting; 

12. uint8_t shiftRow,lm; 

13.  

14. ISR(TIMER1_OVF_vect) 

15. { 

16.   if (!isShifting) { 

17.     disable_XLAT_pulses(); 

18.     isShifting = 1; 

19.     if(lm==0){ 

20.       sei(); 

21.       TlcMux_shiftRow(shiftRow); 

22.       if (shiftRow<4){ 

23.         PORTD&=B00001111; //disable portd (digital pins 4-7) 

24.         PORTC&=B11110000; //disable portc (analog pins 0-3) 

25.         PORTC|=1<<shiftRow++; //enable one line on portc 

26.       } 

27.       else{ 

28.         PORTD&=B00001111; //disable portd 

29.         PORTC&=B11110000; //disable portc 

30.         PORTD|=1<<shiftRow++; //enable one line on portd 

31.         //Serial.print(PORTC); 

32.       } 

33.  

34.     } 

35.     else{//enable light mode 

36.       TlcMux_shiftRow(shiftRow%2);  

37.       PORTD&=B00001111; //disable portd 

38.       PORTC&=B11110000; //disable portc 

39.       PORTD|=(shiftRow%2+1)*80;//1010 0000 and 0101 0000 

40.       PORTC|=(shiftRow++%2+1)*5;//0000 1010 and 0000 0101 and increments 
shiftRow 

41.     } 

42.     if (shiftRow == NUM_ROWS) { 
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43.       shiftRow = 0; 

44.     } 

45.   } 

46.   enable_XLAT_pulses(); 

47.   isShifting = 0; 

48. } 

49.  

50. void setup() 

51. { 

52.   DDRB = B11111111; //PB0-7 all outputs 

53.   DDRC = B00001111; //A4&A5 can be used as analogue inputs 

54.   DDRD = DDRD | B11111100; //RXTX safety 

55.   TlcMux_init(); 

56.   Serial.begin(19200); 

57. } 

58.  

59. int temp,r,g,b; //r/g/b are colour toggles, temp is to store serial info 

60. int gap=400; //gap between pixels (in shades). Increases contrast between 
neighbours 

61. int l=0; //toggle lookup table 

62. int16_t time,rf,gf,bf; //rf/gf/bf are offsets 

63.  

64. void loop(){ 

65.   if(time>8190){ 

66.     time=0; 

67.   } 

68.  

69.   //controls 

70.   if (Serial.available() > 0) { // Open serial info 

71.     temp=Serial.read(); //temporary 

72.     if(temp=='1'){ //toggle light mode 

73.       lm^=1; 

74.       Serial.print("Light mode:  "); 

75.       Serial.print(lm); 

76.       Serial.print("\n"); 

77.     } 

78.     else if(temp=='r'){ 

79.       r^=1; //toggle red 

80.       rf=time; 

81.     } 

82.     else if(temp=='g'){ 

83.       g^=1; //toggle green 
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84.       gf=time; 

85.     } 

86.     else if(temp=='b'){ 

87.       b^=1; //toggle blue 

88.       bf=time; 

89.     } 

90.     else if(temp=='l'){ 

91.       l^=1; //toggle lookup 

92.       Serial.print("Lookup table:  "); 

93.       Serial.print(l); 

94.       Serial.print("\n"); 

95.     } 

96.   } 

97.  

98.   //updating  

99.   for(int j=0;j<8;j++){ 

100.     for(int i=0;i<8;i++){ 

101.       TlcMux_set(i,j,Brightness((i+j)*gap+rf)*r); 

102.       TlcMux_set(i,j+8,Brightness(((8-i)+j)*gap+bf)*b); 

103.       TlcMux_set(i,j+16,Brightness((i+(8-j))*gap+gf)*g); 

104.     } 

105.   } 

106.   time+=10; 

107. } 

108.  

109. uint16_t Brightness(uint16_t offset){ 

110.   //Returns brightness of a pixel given the offset 

111.   //Sawtooth 

112.   if ((offset+time)%8190 < 4095){ 

113.     //sloping up 

114.     if(l==0){ 

115.       return (time+offset)%4095; 

116.     } 

117.     return pgm_read_word_near(Gamma+(time+offset)%4095);  

118.   } 

119.   //sloping down 

120.   if(l==0){ 

121.     return (8190-(time+offset))%4096; 

122.   } 

123.   return pgm_read_word_near(Gamma+(8190-(time+offset))%4096); //%4095 puts 
maximum to 0 

124. } 
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1. import ddf.minim.analysis.*; 

2. import ddf.minim.*; 

3.  

4. import processing.serial.*; 

5. Serial myPort;   

6.  

7. Minim minim; 

8. AudioPlayer jingle; 

9. FFT fft; 

10.  

11. void setup() { 

12.   size(300, 340); 

13.   minim = new Minim(this); 

14.   jingle = minim.loadFile("hellmarch.mp3", 1024); 

15.   jingle.loop(); 

16.   fft = new FFT(jingle.bufferSize(), jingle.sampleRate()); 

17.  

18.   String portName = Serial.list()[1]; //pick from list 

19.   myPort = new Serial(this, portName, 19200); 

20.   smooth(); 

21. } 

22. int n=8; //n=number of bands wanted (8) 

23. int m=8; //m=number of steps wanted 

24. int x=0; //x=x position of bar 

25. int bheight=0; //height of bar 

26. int stepsize, bandwidth, lowfq, highfq, freqs, largest=5, scaler=1; 

27.  

28. void draw(){ 

29.   stepsize=height/m; //how many pixels per step 

30.   bandwidth=width/n; //width for each bar 

31.   lowfq=0; 

32.   //highfq=jingle.bufferSize(); 

33.   //lowfq=jingle.bufferSize()/4; //not mapping bottom fraction 

34.   highfq=jingle.bufferSize()/8; //nor higher fraction 

35.   freqs=highfq-lowfq; //total usable elements of fft 

36.   background(0); 

37.   stroke(255); 

38.   fft.forward(jingle.mix); 
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39.   fft.window(FFT.HAMMING); 

40.   myPort.write("A"); //this resets the arduino to the first line 

41.   for (int i = 0; i < freqs; i++) {//for each selected value in fft of sample 

42.     highfq=jingle.bufferSize()/8; //nor higher fraction 

43.     freqs=highfq-lowfq; 

44.     bheight+=fft.getBand(i+lowfq);  

45.     if (i%(freqs/n)== 0) { //n times every fft 

46.       x=(i/(freqs/n))*bandwidth; 

47.       //SCALING 

48.       if (bheight>largest) { //works 

49.         largest=bheight;//used for automatic scaling 

50.       } 

51.       if (largest>height) { 

52.         scaler=largest/height; //scaler in points per pixel 

53.         bheight=bheight/scaler; 

54.       } 

55.       else { //because integer division returns a whole number 

56.         scaler=height/largest; //scaler in pixels per point 

57.         bheight=bheight*scaler; 

58.       } 

59.       bheight=(bheight/stepsize); //holds height in # of steps. 

60.       rect(x, height-bheight*stepsize, bandwidth, bheight*stepsize); 

61.    //draw rectangle for band 

62.       textFont(createFont("SanSerif", 16)); 

63.       fill(255); 

64.       text(i, (i/(freqs/n))*bandwidth+10, 20); 

65.       text(bheight, (i/(freqs/n))*bandwidth+10, 50); 

66.       myPort.write(bheight+48); 

67.       //write serial value 

68.       bheight=0; 

69.     } 

70.     if (largest>5) { 

71.       largest--; //decay 

72.     } 

73.   } 

74.   fill(255); 

75. } 

76.  

77. void stop() {//close classes 

78.   jingle.close(); 

79.   minim.stop();  

80.   super.stop(); 
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81. } 

82.  




