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A Study on the Error Correction system for

Light Collection and Tracking using PSoC

Ha-Na Kim

Department of Control & Instrument Engineering Graduate

School of Pukyong National University

Abstract

Recently, environmental regulations are strengthen because| of troubles
by the exhaustion of fossil fuel, the increase of oil prise and the global
warming. So renewable energy’s development and using has increased.

Among several-renewable energy, most financial and safe energy is
the sun light system. “The general methodfor using is to convert the
light energy to electric energy using solar cell. But this method’s
efficiency is not good and power converter for electric energy is
required.

This thesis show how to use the sun light energy directly rather
than convert it to the electric energy. In this study, we proposes a new
method to use the sun light directly which called direct illumination
system.

This system is composed two steps. First, collect the sun light using a



concave mirror. Second, transmit the collected light through an optical
fiber to a lighting installation.

To do so, we adopted a solar tracking system based on an
astronomical tracking method. Because there are some errors due to the
disturbance, in is study, the error corrector located on solar tracker is
proposed.

In this thesis, an easy to implement error correction system for light
collection and tracking is presented. The design of the system is based

on the digital PID controller, it can be easily implemented on general

pUrpose microprocessor systems.
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include <m8c.h>

#include "PSoCAPI.h"
#include "stdlib.h"

const float e_at=0.55;
const float Kp=2.05;//8|&
const float Ki=0.8;//M&

const float Kd=0.5;//o|&

int adc_AS=0; //Sensor A
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int adc_BS=0; //Sensor B
float volt_A=0;
float volt_B=0;

char status;

int flag=0;
int cnt=0;

BYTE read_port=0x00;

void ADC(){
while(ADCINC12_1_flsDataAvailable() == 0);
ADCINC12_1_ClearFlag():
adc_AS=ADCINC12_1_iGetData()+2048;
volt . A=adc_AS+*0.001220703125;
LCD_Position(0,0);
LCD_PrString(ftoa(volt_A, &status));

while(ADCINC12:2_flsDataAvailable() ==.0);
ADCINC12_2_ClearFlag();
adc_BS=ADCINC12_2_iGetData()+2048;
volt_B=adc_BS*0.001220703125;
//volt_B=adc_BS*0;

LCD_Position(1,0);
LCD_PrString(ftoa(volt_B, &status));

void CHANGE (int swt){
if (swt==0){
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if(cnt==0){
PRT1DR=0x10;
ADCI();
if(volt_A>2| |volt_B>2)
PRT1DR=0x00;
else
cnt=1;
}
else if(cnt==1){
PRT1DR=0x20;
if(volt_A>2| |volt_B>2)
PRT1DR=0x10;
else
cnt=2;
»
else if(cnt==2){
PRT1DR=0x80;
if(volt_A>2| |volt_B>2)
PRT1DR=0x20;
else

cnt=3;

}
else if(swt==1){
read_port=PRT1DR;
if((read_port&0x80)==0x80){
PRT1DR=0x20;
if(cnt==0);
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else
cnt—;
}
else if((read_port&0x20)==0x20){
PRT1DR=0x10;
if(cnt==0);

else

void main()

{

float volt_sub=0;
float X=0;

float Y=0;

float Y_1=0;
float X1=0;

float OUT=0;
float OUT_hex=0;
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PGA_1_Start(PGA_1_HIGHPOWER);
PGA_2_Start(PGA_2_HIGHPOWER);
LCD_Start();

M8C_EnableGint;
ADCINC12_1_Start(ADCINC12_1_HIGHPOWER);
ADCINC12_1_GetSamples(0);
ADCINC12_2_Start(ADCINC12_2_HIGHPOWER);
ADCINC12_2_GetSamples(0);
DAC9_Start(DAC9_FULLPOWER);

PRT1DR=0x00;

while(1){
ADC();

if(volt_A>2| |volt_B>2)
CHANGE(1);

ADC();

if(volt_A>volt_B)
volt_sub=(volt_A-volt_B);

else if(volt_A<volt_B)
volt_sub=(volt_B-volt_A);

else if(volt_A==volt_B)
volt_sub=0;

if(volt_sub<1.0){
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if(volt_A<2&&volt_B<?2)
CHANGE(0);

LCD_Position(0,10);
LCD_PrHexByte(cnt);

X=volt_sub;

Y=X+(X1xe_at);
OUT=(X*Kp)+(Y*X1*(1—e_at)*Ki)+((Y*(1-X1))*Kd);
QUT_hex=0UT/0.009765625;
DAC9_WriteStal{OUT_hex);

XJ=X:

if(volt_A>volt_B){
PRT1DR&=~0x02;
PRT1DR[=0x01;

}

else if(volt=A<volt_B){
PRT1DR&=~0x01;
PRT1DR|=0x02;

}

else if(volt_A==volt_B)
PRT1DR&=~0x03;

DAC9_WriteStall(OUT_hex);
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