XCR Plus Simple Robot Design

Background:


Now that we have motor control and simple vision, let’s try to program a robot that can navigate through the maze. We’ll need it to turn left if the right sensors see a wall and right if the left sensors see a wall. 

Code:

module simplerobot(FARLEFT, LEFT, RIGHT, FARRIGHT, LEFTMOTOR, RIGHTMOTOR, Clock);

    input Clock;

    input FARLEFT;

    input LEFT;

    input RIGHT;

    input FARRIGHT;

    output LEFTMOTOR;

    output RIGHTMOTOR;


 //Create register to hold motor outputs


 reg LEFTMOTOR;


 reg RIGHTMOTOR;


  //Create register to hold DIRCTIONS


 reg GOLEFT;


 reg GOHARDLEFT;


 reg GORIGHT;


 reg GOHARDRIGHT;

 
 //we need to keep track of clock ticks 


 integer clockticks; 


 //vision decision:


 always@(FARLEFT or LEFT or RIGHT or FARRIGHT)


 begin


 

//clear direction registers


 

GOLEFT=0;


 

GOHARDLEFT=0;


 

GORIGHT=0;


 

GOHARDRIGHT=0;


 

//Here you go through looking at the variables:




//FARLEFT, LEFT, RIGHT, and FARRIGHT




//then, you set one the registers:




//GOLEFT, GOHARDLEFT, GORIGHT, GOHARDRIGHT




// to a logic 1 to signify that is the action you want to take


 end


 //motor control:


 always@(posedge Clock)


 begin




//next, you keep track of clockticks and check the values of:




//GOLEFT, GOHARDLEFT, GORIGHT, GOHARDRIGHT




//and set LEFTMOTOR and RIGHTMOTOR to 1 or 0

endmodule

Compile!

Pinout:
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Now we need to wire everything up.

For vision, we need to wire through 4 resistors as follows:

Farleft sensor of robot -> 4.7 kOhm resistor -> SW1 on XCRPlus

Feft sensor of robot -> 4.7 kOhm resistor -> SW2 on XCRPlus

Right sensor of robot -> 4.7 kOhm resistor -> SW3 on XCRPlus

Farright sensor of robot -> 4.7 kOhm resistor -> SW4 on XCRPlus

For the motors, we can wire directly:

LD8 on XCRPlus -> Left Motor on the Robot

LD7 on XCRPlus -> Right Motor on the Robot
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Toss the little buggar in the maze and see what happens. 

If he is running backwards or turning the wrong way, you’ve got your wires crossed.

After running this code in the maze for a while, I found that it performs very well until the robot gets sent down a corridor with a wall at the end. Boom!

