
TexPREP Robotics Competition - Summer 2010 

Robotic Basics 

Units:  1ms=.001s, 1 s=.001ms, 1cm=.001m  

Motor Control:  A 1 ms pulse makes the motor turn at full speed clockwise. 

                             A 1.25 ms pulse makes the motor turn at half speed clockwise. 

                             A 1.5 ms pulse makes the motor stand still. 

                             A 2 ms pulse makes the motor turn at full speed counterclockwise. 

                             The motor continues for about 30 ms or until a new control speed is provided. 

 

                             The wheel diameter (D) is 6.67 cm  

                             The motor turns with a maximum angular velocity ( ) of 0.625 rev/s at full speed. 

                              

 

 

 

 

Motion Control:    Forward => Right wheel clockwise and left wheel counterclockwise.  

                                 Reverse => Right wheel counterclockwise and left wheel clockwise.  

                                 Hard Left Turn => Both wheels clockwise. 

                                 Hard Right Turn => Both wheels counterclockwise.               

                                 Sweeping Left Turn => Right wheel moving faster forward than left wheel.   

                                 Sweeping Right Turn => Left wheel moving faster forward than right wheel.  

Sweeping left turn example Sweeping right turn example 
Left wheel Right wheel Left wheel Right wheel 

 half speed 

 counter clockwise 

 1.75 ms pulse 

 Full speed 

 Clockwise 

 1.0 ms pulse 

 full speed  

 counter clockwise 

 2.0 ms pulse 

 Half speed  

 Clockwise 

 1.25 ms pulse 

 

 
 

V= D/2)=13.125 cm/s 6.67 cm 

Distance per Revolution=C= D=21 cm 

max=0.625 rev/s 



Programming Basics 
 

The pulse signal sent to the wheels must be specified in 2 s intervals with the Pulsout command. 

Number 13 refers to the left wheel and number 12 refers to the right wheel. 

Pulsout 12, 500 => Sends a 1ms pulse to the right motor (500 x 2 s=1ms , full speed clockwise). 

Pulsout 13, 500 => Sends a 1ms pulse to the left motor (500 x 2 s=1ms,  full speed clockwise). 

Pulsout 13, 1000 => Sends a 2ms pulse to the left motor (1000 x 2 s=2ms, full speed counterclockwise). 

Pulsout 13, 750 => Sends a 1.5ms pulse to the left motor (750 x 2 s=1.5ms, stopped). 

Pulsout 12, 625 => Sends a 1.25ms pulse to the right motor (625 x 2 s=1.25ms, half speed clockwise). 

Pause 20 => Makes the program pause while the motors continue to run (pauses for 20ms). 

for pulse_count = 1 to 100 => A loop repeats the commands a specified number of times (100 times) . 

The following example makes the robot move forward for 23ms (500 x 2 s+1000 x 2 s+20ms=23ms) 

and repeats that motion 100 times.  The robot will then move forward at full speed covering a total 

distance of 30.2cm (100 x 23ms x 13.125cm/s*0.001s/ms=30.2cm). 

 
for pulse_count = 1 to Loops 
     pulsout 13, P13 
     pulsout 12, P12   
     pause 20 
next         

 
 
 

  

 
for pulse_count = 1 to 100 
     pulsout 13, 1000 
     pulsout 12, 500 
     pause 20 
next         

 
Basic Equations 
 

The angular velocity of the slower wheel is dependent on the specified radius (R) of a turn and the 

clockwise angular velocity ( ) of faster wheel as given in the equation below.  A negative angular 

velocity simply means that the wheel is turning counter clockwise.  If the robot is moving straight 

forward then the radius will be infinite.  If the robot is spinning in a circle the radius will be zero.   
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The Pulse width is related to the angular velocity ( ) of the wheels by a simple relationship where the 

clockwise angular velocity is given in revolutions per second.
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The total time (t) that the motors must run to sweep through a specified angle ( ) of a given radius (R) 

is given in the equation below where the angle is given in degrees .  The number of loops can then be 

determined based on the calculated time in seconds. 
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Sweeping Left Turn Example 

 

 

 

 

 

Given: R=22.5 cm,  =75 degrees, max=0.625 rev/s, Direction=left turn. 

For a left turn, the right wheel turns faster ( left= min and right= max).   The angular velocity of the left 

wheel is calculated as a function of the radius and the angular velocity of the right wheel.  
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The pulse width for each wheel is based on the angular velocity of the corresponding wheel. 

For the left wheel:  

For the right wheel:  

 

The time and number of loops can be determined from the maximum angular velocity and the angle 

and radius of the turn. 
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for pulse_count = 1 to Loops 
     pulsout 13, P13 
     pulsout 12, P12   
     pause 20 
next         

 
 
 

  

 
for pulse_count = 1 to 128 
     pulsout 13, 902 
     pulsout 12, 500 
     pause 20 
next         
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