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6. Apendix 

#include <mega16.h> 

#include <delay.h> 

//#include<math.h> 

unsigned intFWseq[]={8,4,2,1,},BWseq[]={1,2,4,8}; 

int LDR1,LDR2,LDR3,LDR4,dt=0.1; 

float Kp=1.0,Ki=1.0,Kd=1.0,error=0,setpoint=0.0,integral=0,derivative=0,previouserror=0,result=0,MEASUREDVALUE;; 

signedintstepslimitEW=0,stepslimitNS=0; 

unsignedintCWindexEW=0,CCWindexEW=0,CWindexNS=0,CCWindexNS=0; 

voidturnCW(float ); 

voidturnCCW(float); 

void turnCW2(float); 

void turnCCW2(float); 

float calculate(int); 

void main(void) 

{ 

floattempPIDout; 

while (1) 

      { 

     LDR1=read_adc(0)/200; 

     LDR2=read_adc(1)/200; 

     MEASUREDVALUE=LDR1-LDR2; 

if(MEASUREDVALUE>setpoint) 

     { 

tempPIDout=calculate(MEASUREDVALUE); 

turnCW(tempPIDout); 
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     } 

if(MEASUREDVALUE<setpoint) 

      {  

      MEASUREDVALUE=MEASUREDVALUE*-1; 

tempPIDout=calculate(MEASUREDVALUE); 

turnCCW(tempPIDout); 

     } 

     LDR3=read_adc(2)/200; 

     LDR4=read_adc(3)/200; 

     MEASUREDVALUE=LDR3-LDR4; 

if(MEASUREDVALUE>setpoint) 

     { 

tempPIDout=calculate(MEASUREDVALUE); 

turnCW2(tempPIDout); 

     } 

if(MEASUREDVALUE<setpoint) 

      {MEASUREDVALUE=MEASUREDVALUE*-1; 

tempPIDout=calculate(MEASUREDVALUE); 

turnCCW2(tempPIDout); 

         } 

delay_ms(dt); 

}  

} 

float calculate(int MEASURED) 

{ 

error=setpoint-MEASURED; 
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integral=integral-(error*dt); 

derivative=(error-previouserror)/dt; 

result=Kp*error+Ki*integral+Kd*derivative; 

previouserror=error; 

return result;  

} 

voidturnCW(float PIDout) 

{ 

while (PIDout>0.0) 

{if(stepslimitEW<90) 

{PORTC=FWseq[CWindexEW]; 

delay_ms(10); 

if(CWindexEW==3) 

CWindexEW=0; 

else 

CWindexEW++; 

stepslimitEW++; 

PIDout=PIDout-0.1;} 

else 

break; 

} 

} 

voidturnCCW(float PIDout) 

{ 

while(PIDout>0.0) 

{ 
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if(stepslimitEW>-90) 

{PORTC=BWseq[CCWindexEW]; 

delay_ms(10); 

if(CCWindexEW==3) 

CCWindexEW=0; 

else 

CCWindexEW++; 

stepslimitEW--; 

PIDout=PIDout-0.1;} 

else 

break; 

} 

} 

void turnCW2(float PIDout) 

{ 

while(PIDout>0.0) 

{ 

if(stepslimitNS<90) 

{PORTD=FWseq[CWindexNS]; 

delay_ms(dt); 

if(CWindexNS==3) 

CWindexNS=0; 

else 

CWindexNS++; 

stepslimitNS++; 

PIDout=PIDout-0.1;} 
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else 

break; 

} 

} 

void turnCCW2(float PIDout) 

{ 

while(PIDout>0.0) 

{ 

if(stepslimitNS>-90) 

{PORTD=BWseq[CCWindexNS]; 

delay_ms(dt); 

if(CCWindexNS==3) 

CCWindexNS=0; 

else 

CCWindexNS++; 

stepslimitNS--; 

PIDout=PIDout-0.1;} 

else 

break; 

} 

} 
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28BYJ-48 – 12V Stepper Motor 

The 28BYJ-48 is a small stepper motor suitable for a large range of applications. 

 

Rated voltage ：12VDC 

Number of Phase 4 

Speed Variation Ratio 1/64  

Stride Angle 5.625° /64 

Frequency 100Hz 

DC resistance 50Ω±7%(25℃) 

Idle In-traction Frequency > 600Hz 

Idle Out-traction Frequency > 1000Hz 

In-traction Torque >34.3mN.m(120Hz) 

Self-positioning Torque >34.3mN.m 

Friction torque 600-1200 gf.cm 

Pull in torque 300 gf.cm 

Insulated resistance >10MΩ(500V) 

Insulated electricity power 600VAC/1mA/1s 

Insulation grade A 

Rise in Temperature <40K(120Hz) 

Noise <35dB(120Hz,No load,10cm) 
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