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#include <18F4431.h>  //include microcontroller library for configuration and other library to use

#use or #fuse

Set port and clock speed 

#use RS232() #use rs232(baud=115200 , xmit=pin_c6 ,rcv=pin_c7 ,stream=CAM ,errors)

Announce RC6 pin is transmitting pin

Announce RC7 pin is receiving pin

Announce name of port is “CAM” in order to transmit and 

receive data from RC6 and RC7 pin

Define procedure to 

order camera board

void Cam_mode(void) is procedure to define mode 3 on camera board Is 

void CAM_8(void)  is procedure to require data on command 8

And 

fputc(0x06,CAM); is mean that send data 0x06 (or 6 in decimal base) via CAM port

Start main program

Define frequency of 

pulse signal is 50 Hz.

In order to generate pulse signal in PIC mcu, we have to set parameters the frequency following this equation 

Frequency = clock speed (Hz) / (No.of CLOCK_DIV * (period+1) * 

postscale)

period = 1875;

setup_power_pwm_pins(PWM_BOTH_ON,PWM_BOTH_ON,PWM_BOTH_ON,PWM_BOTH_ON);

setup_power_pwm(PWM_CLOCK_DIV_128|PWM_FREE_RUN,1,0,period,0,1,0);

Set PWM pin is ON

Set No. Clock_DIV is 128, post scale is 1 and period is 1875

Initial variables

-DataIn[i] is array data, receiving buffer data from Camera board

-CDF is variable data for define High period in order to control caudal fin’s servomotor

-LPF is variable data for define High period in order to control Left Pectoral fin’s servomotor

-RPF is variable data for define High period in order to control Right Pectoral fin’s servomotor

-i, j, k are variables data for counting

-D is gain of different in Yaw-axis  for P-control 

-M is gain of different in Y-axis for P-control (Offset to left or right)

Set high period of 

pulse control

1/f

H

-H is High period of pulse signal

-f is frequency of pulse signal

set_power_pwm0_duty(CDF);

H is up to CDF, LPF, RPF but we cannot calculate actually time of H.

So, we have to adjust the variables by ourself. After we set frequency and high period microcontroller will generate 

pulse signal following their variable and we have to set every time when we change value of CDF , LPF and RPF
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from Camera board

Cam_mode();

à

  Define mode of camera board

CAM_8();

à

Require image data from camera board

Start infinity loop

Start to receive and control robot

Get Image data and record

for(i=0;i<300;i++)

    { 

DataIn[i] = fgetc(CAM);

    }

Get data and record to DataIn[i] by CAM port

Separate color to be Black and white

for(i=0;i<300;i++)

{

if(DataIn[i] < 75)

               {

DataIn[i] = 1;

               }

else

               {

DataIn[i] = 0;

               }

}

Filter image data in each member is white (0) or black (1)

In this algorithm check each member is less than “75” or not. 

If true, it mean that it is dark color.

Then, replace by “1” for dark color and “0" for light color

Find top and bottom corner

Find top corner point of line in picture 

and represent Top-left corner (TL) and Top-right corner (TR) 

then find bottom corner point and represent Bottom-Left corner (BL) and 

Bottom-Right corner (BR)

Note: TL, TR, BL, BR are variables is in range of 0-300 

Rearrange TL, TR, BL, BR to 

be row and column 

20 columns

15 rows

TL, TR, BL, BR is represented that

cTL, cTR, cBL, cBR present column position 

rTL, rTr, rBL, rBR present row position

Approximate edge direction of 

left-side and right-side of line

Approximate that the line is linearly and the different in row is constant (Approx. is 1) 

Calculate the edge right side and left side from column position (cTL, cBL, cTR, cBR) and 

represent by Left edge direction (dirL), Right edge direction (dirR).

Note: dirL and dirR are integer. When use row position in calculation data, will has a problem

Calculate Centroid of line Calculate centroid of line (CM) from average point of TM and BM 



[image: image3.emf]Compare dirL and dirR

Compare dirL and dirR then choose the bigger then multiply by gain D.

After that is presented by dirM variable

And define Oscillation angle (OC) is 8 (Oscillation angle is vary by OC)

Find distance of CM from 

center of image

Find distance of CM from center of image then multiply by gain M following this equation  :

ACM = M*(CM-10)

And is presented by ACM variable.

Calculate CDF, LPF and RPF

Calculate CDF, LPF and RPF following:

CDF = 360 -dirM -ACM;

360 is initial position (we have to set on first tiome)

Limit position of caudal fin by 

limited CDF variable

Calculate for oscillating caudal fin

From program CDF is limited in range of 340 to 380

The oscillating angle is controlled by OC variable. OC is alternated between -or +

Set high period of 

pulse control

Return to infinity loop again
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Order and Require data from Camera board


Cam_mode(); à    Define mode of camera board
CAM_8();  à  Require image data from camera board


Start infinity loop


Start to receive and control robot


Get Image data and record


for(i=0;i<300;i++)
    { 
	DataIn[i] = fgetc(CAM);
    }


Get data and record to DataIn[i] by CAM port


Separate color to be Black and white


for(i=0;i<300;i++)
{
    if(DataIn[i] < 75)
               {
               DataIn[i] = 1;
               }
            else
               {
               DataIn[i] = 0;
               }
}


Filter image data in each member is white (0) or black (1)
In this algorithm check each member is less than “75” or not. If true, it mean that it is dark color.
Then, replace by “1” for dark color and “0" for light color


Find top and bottom corner


Find top corner point of line in picture 
and represent Top-left corner (TL) and Top-right corner (TR) 
then find bottom corner point and represent Bottom-Left corner (BL) and Bottom-Right corner (BR)
Note: TL, TR, BL, BR are variables is in range of 0-300 


Rearrange TL, TR, BL, BR to be row and column 


20 columns


15 rows


TL, TR, BL, BR is represented that
cTL, cTR, cBL, cBR present column position 
rTL, rTr, rBL, rBR present row position


Approximate edge direction of left-side and right-side of line


Approximate that the line is linearly and the different in row is constant (Approx. is 1) Calculate the edge right side and left side from column position (cTL, cBL, cTR, cBR) and represent by Left edge direction (dirL), Right edge direction (dirR).
Note: dirL and dirR are integer. When use row position in calculation data, will has a problem


Calculate Centroid of line


Calculate centroid of line (CM) from average point of TM and BM 
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Compare dirL and dirR


Compare dirL and dirR then choose the bigger then multiply by gain D.
After that is presented by dirM variable
And define Oscillation angle (OC) is 8 (Oscillation angle is vary by OC)


Find distance of CM from center of image


Find distance of CM from center of image then multiply by gain M following this equation :
ACM = M*(CM-10)
And is presented by ACM variable.


Calculate CDF, LPF and RPF


Calculate CDF, LPF and RPF following:
CDF = 360 - dirM - ACM;

360 is initial position (we have to set on first tiome)


Limit position of caudal fin by limited CDF variable


Calculate for oscillating caudal fin


From program CDF is limited in range of 340 to 380


The oscillating angle is controlled by OC variable. OC is alternated between - or +


Set high period of pulse control


Return to infinity loop again
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Include library file


#include <18F4431.h>  //include microcontroller library for configuration and other library to use



#use or #fuse


Set port and clock speed 


#use RS232()


#use rs232(baud=115200 , xmit=pin_c6 ,rcv=pin_c7 ,stream=CAM ,errors)


Announce RC6 pin is transmitting pin


Announce RC7 pin is receiving pin


Announce name of port is “CAM” in order to transmit and receive data from RC6 and RC7 pin


Define procedure to order camera board


void Cam_mode(void) is procedure to define mode 3 on camera board Is 
void CAM_8(void)  is procedure to require data on command 8
And 
fputc(0x06,CAM); is mean that send data 0x06 (or 6 in decimal base) via CAM port


Start main program


Define frequency of pulse signal is 50 Hz.


In order to generate pulse signal in PIC mcu, we have to set parameters the frequency following this equation 
Frequency = clock speed (Hz) / (No.of CLOCK_DIV * (period+1) * postscale)

period = 1875;
setup_power_pwm_pins(PWM_BOTH_ON,PWM_BOTH_ON,PWM_BOTH_ON,PWM_BOTH_ON);


setup_power_pwm(PWM_CLOCK_DIV_128|PWM_FREE_RUN,1,0,period,0,1,0);



Set PWM pin is ON


Set No. Clock_DIV is 128, post scale is 1 and period is 1875


Initial variables


- DataIn[i] is array data, receiving buffer data from Camera board
- CDF is variable data for define High period in order to control caudal fin’s servomotor
- LPF is variable data for define High period in order to control Left Pectoral fin’s servomotor
- RPF is variable data for define High period in order to control Right Pectoral fin’s servomotor
- i, j, k are variables data for counting
- D is gain of different in Yaw-axis  for P-control 
- M is gain of different in Y-axis for P-control (Offset to left or right)


Set high period of pulse control


1/f


H


- H is High period of pulse signal
- f is frequency of pulse signal


set_power_pwm0_duty(CDF);

H is up to CDF, LPF, RPF but we cannot calculate actually time of H.
So, we have to adjust the variables by ourself. After we set frequency and high period microcontroller will generate pulse signal following their variable and we have to set every time when we change value of CDF, LPF and RPF



