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Abstract

Light-emitting diode (LED) is a kind of semiconductor electronic component
that can emit light. Due to the advantages of high energy conversion efficiency, long
life and small volume, the LED lighting and display function have been widely used
in our daily life. However, LED is only applied to the output, can’t help feeling pity
for its development. So, it’s time for us to expand the use of LED.

This project studies the most fundamental phenomenon of light-emitting diode
— photovoltaic effect. Touching light emitting diode before the light reflected from
the finger back to it. Using the reverse-saturation current from the reverse biasing of a
light-emitting diode, combined with an amplifying circuit, the whole system,
controlled with our software, can monitor the change in current which ultimately
allows us to touch and control through light. Also, we combine RGB LED and clock
to enhance the practicality of the study. The optical touch control clock will have the
color of the trend of the times, without losing the original simplicity of the clock.

Keywords: Arduino, Optical touch control, Seven-segment display
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#define F_CPU 16000000UL // # & fu ¥4 B F BH4E &

#include <avr/io.h> IIAVR 2% & i€ * 110 T

#include <TimedAction.h> //31 » *£ & millisQerk E T =& X T 7
Action = &

i

3t

int SensingSource[7] = {AQ, Al, A2, A3, A4, A5, A6};// fr;;&ﬂig?l ~ ey

int InitialSenseValue[7] = {}; /T &4 41 LB~ 3 R

int SignalSenseValue[7] ={}; /= &7 %,{@?J = R |

const int Delta[7] = {180, 200, 200, 170, 180, 200, 160},

const int GreenPin[7] = {22, 24, 26, 28, 30, 32, 34},

const int BluePin[7] = {23, 25, 27, 29, 31, 33, 35},

const int DpPin[3] = {9, 11};

const char SEG7[10] = {0x3f, 0x06, 0x5b, 0x4f, 0x66, 0x6d, 0x7d, 0x07, Ox7f, Ox6f};
const char SEG[7] = {0x01, 0x02, 0x04, 0x08, 0x10, 0x20, 0x40};

byte Numsignal = 0x00; I 2 5 85 A5
int Dpsignal = 0;

int Tmin; // 2 &~ &

boolean Status = false; /3 &k ¥ 71

void SetlnitialSenseValue(); //z 4 &l #2358 B4 &
void SetSignalSenseValue(); //z 2 &l477% § B 2 55
void Counter(); g 4 &4z 5%
void Reciprocal(); Iz 2 & A%5" ) 1

TimedAction SetlnitialSenseValueAction = TimedAction(1000000,
SetlnitialSenseValue);

i = - & Action & 1§44 {7 - == Detect()

TimedAction SetSignalSenseValueAction = TimedAction(20, SetSignalSenseValue);
lz% = — & Action & 0.002 #;#4 7 - = Detect()

TimedAction CounterAction = TimedAction(500, Counter);

1z = — & Action & 60 )34 7 - =x Counter()

TimedAction ReciprocalAction = TimedAction(6000, Reciprocal);

1z = — & Action & 60 )34 7 - =x Counter()
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void setup() {
Serial.begin(9600);
for (inti=0;i<7;i++) {
pinMode(GreenPin[i], OUTPUT);
digitalWrite(GreenPin[i], HIGH);
pinMode(BluePin[i], OUTPUT);
digitalWrite(BluePin[i], LOW);
}
for(int i=0; i1<3 ;i++){
pinMode(DpPin[i], OUTPUT);
digitalWrite(DpPin[i], HIGH);
}
delay(50);
SetlnitialSenseValue();
for(inti=0;i<7;i++){
digitalWrite(GreenPin[i], LOW);
}
}

void loop() {
SetlnitialSenseValueAction.check();//3% B~ i B &
SetSignalSenseValueAction.check();//3% B~ 1 ip] &
Detect();//3* & ¢ &
if(Status){
ShowminB(Numsignal);
ShowminG(0x7f);
Reciprocal Action.check();//3% B~ 1 ip| &
}
else{
if(Dpsignal>6){
ShowminG(0x7f);
Status = true;
Numsignal = 0;
Reciprocal Action.reset();
}
else{
ShowminB(0x00);
ShowminG(SEG7[Tmin]);
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CounterAction.check(); //73+3#<

ki
ki
k

void Reciprocal() { //Fx3n
int counter = 0;
for(int i=0;i<10;i++){
int seg7 = SEG7[i];
if(seg7 == Numsignal){
Tmin=1i;
CounterAction.reset();
Numsignal = 0;
Status = false;

ky

else counter++;

}

if(counter = 10){
ShowminG(0x00);
Numsignal = 0;
Reciprocal Action.reset();
delay(20);

void SetlnitialSenseValue() {  //4~ 48 iE
for (inti=0;i<7;i++) {//F L EET 5 »
InitialSenseValue[i] = analogRead(SensingSourcel[i]);

k
k

void SetSignalSenseValue() { ES
for(inti=0;i<7;i++) {/FHPAEEET 5 »
SignalSenseValue[i] = analogRead(SensingSource[i]);

ks
k

void Detect() { // 0~6 abcdefg ; 7~12 = 0~5hr
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Dpsignal = 0;
for (inti=0;i<7;i++) {
if (SignalSenseValue[i] - InitialSenseValue[i] > Delta[i]) {
Numsignal = Numsignal|SEG[i];
}
else if ( InitialSenseValue[i] - SignalSenseValue[i] > 75) {
Dpsignal = Dpsignal+1;
}
}
}

void ShowminG(byte dat) { //dat 3 14 =~ = &4
for (intj=0;j<7;j++) {
if (dat % 2 ==1)
digitalWrite(GreenPin[j], HIGH);
else
digitalWrite(GreenPin[j], LOW);
dat = dat / 2;
}
}

void ShowminB(byte dat) { //dat 3 14 i+~ = &4
for (intj =0; j <13; j++) {
if (dat % 2 ==1)
digitalWrite(BluePin[j], HIGH);
else
digitalWrite(BluePin[j], LOW);
dat = dat / 2;
}
}

void Counter() {
if (Tmin <9)Tmin ++;
else {
Tmin =0;
}
}
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