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CMUcam Vision Camera

. The color tracking was done with a CMUcam digital camera. The CMUcam isa CMOS
camerathat is controlled with a SX-28 microcontroller. Images information is
transmitted serialy to the main microcontroller. The cameraworks by taking the RGB
values of the tracked item. It then, determines the center of mass of the tacked item. The
camera then sends mass Y, mass X, to the main microcontroller. The main
microcontroller then uses this information to control the motor movement to keep on
center of the tracked item. Sending command to the camerais done serially. This mean
that you must you ASCII charactersto tell camerawhat to do. For exampleto track a
color, you send the command “TC” following by the color RGB min and max, “TC 20 50
2050 10 907, will follow the color blue. The camerain return sends'Y, X, coordinates.
Since the camera viewing size is 80 X143 pixels | can deter mind if the color is center,
left, or right by taking the x value. If it is O theit isleft of center, if it is 80 then it isright

of center, and if it is40 then it is center. Here is some test images.
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The camera was set a 38,400 baud rate, which give great refresh rate. If you usea
Atmel MegaAVR 323 microcontroller there is some modification to connect the camera
seriadly. On the Progressive board the TX pins and RX are need to be flipped. Also | had
to cut unneeded pins 2, 6, and 7, because the UART would not set the RX pin highif |
did not. When ordering a CMUcam, make sure that it has a IR coating on the lens, and
that it has awide view lens. If you do not want to build the camera order for Sesttle

Robotics (http://www.sesattl erobotics.com/cmucam.htm.)

Here is example of some code.

#include <io.h>

#include <sig-avr.h>
#include <stdlib.h>
#include <interrupt.h>
#include <progmem.h>
typedef unsigned char u08;
typedef unsigned int us;

typedef char 08;
typedef unsigned short ul6;
typedef short s16;

#include "uart.h"
#include "delay.h"
volatile u8 temp;
volatile u8 i=0;
volatile u8 cmudat[9];

llInitialize UART

/I'baud' is the baud register divider

void uartinit(void)

{
[* Set baud rate */
outp(0x98,UCSRB);
outp(0x86,UCSRC);
outp(0x00,UBRRH);
outp(0x09,UBRRL);
[* Enable Receiver and Transmitter */

/' 1 stop bit



}

//Send a single byte of data
/['data is the byte sent
void uarttransmit(unsigned char data)

[* Wait for empty transmit buffer */
while ({(UCSRA & (1<<UDRE))){}
[* Put data into buffer, sends the data */
outp(data,UDR);

}

//Send a given EOS terminated string
void uartstring(unsigned char * myStringln)
{
unsigned char *myString = myStringin;
unsigned char chl,;
unsigned char gotNULL = 0;
chl=*myString++;
while(!gotNULL)Y{
uarttransmit(chl);
chl =*myString++;
if(chl =="\r"){
gotNULL = 1;
uarttransmit(chl);

}

}
}

SIGNAL(SIG_UART_RECV){
temp=inp(UDR);
if(temp = Ox3A )1
if (temp == 0x20 || i==9){
i=0;
}
else if(i==0){
if (temp == OxFF){
cmudat[i]=temp;
i++;



}

else if(temp !1=0x20 & & 1<9){
cmudat[i]=temp;

i++;

}

}

/*void blink(void){
uartstring("L1 1\r");
delay(1500);
delay(1500);
delay(15000);
uartstring("L1 O\r");
delay(15000);
delay(1500);
delay(1500);

Il
int main(void){ /lusing the camera
outp(OXFF,DDRC);
delay(10000);
uartinit(); //setup of UART
delay(10000);
uartstring("PM 1\r");
delay(1000);
uartstring("RM 3\r");
delay(1000);
sel();

while(1){

uartstring("TC 30 50 30 45 10 30\r"); [ltracking a color
outp(cmudat[2],PORTC); //storing responds
delay(50000);

}
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Wiring diagram for the CMUcamera



