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Lookup tables

Lookup tables are simple ways to take advantage of a table of data, so the data can be easily used in calculations. Examples include complex functions that can be reduced to a table for quick and easy reference, such as, sine/cosine values or points describing an ellipse or complex curve. It could also be a simple table of indexes into some database or something similar. Just for purposes of explanation we’ll use a lookup table to convert a joystick that a driver is moving to change the robot motor response.
Joystick Power Curve

The following is a simple example of converting joystick into a fancier drive train power curve. This is often done to emphasize joystick sensitivity at low speeds. These particular numbers were generated using a spreadsheet program, so the curve could be easily plotted and seen as the numbers were entered. The numbers can be generated using an equation, e.g., for 0 to 127, x 2/127. The numbers describing the curve you want can alternatively just be made up and entered by hand, or a combination of equation followed by tinkering by hand.
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This example code uses the values defining the blue curve show in the graph. At the mid-point it’s flat around neutral providing a deadband where the robot won’t move. It then ramps up more slowly through the lower power settings to give the driver more sensitivity at slow speeds, then proceeds to ramp up quickly to full power.
One thing to be aware of on an actual robot, as an aside, is the natural deadband and power curve of the speed controller you may be using. For instance, the Victor 884 begins supplying power to the motor at a pwm value of ~140 and reaches full forward at a value of ~230, and even then most robots will not even begin to move until a value of 145 is reached due to resistant and inertia in the mechanical system. (reference: http://www.ifirobotics.com/forum/viewtopic.php?t=317) So practically speaking using code such as this you should optimize your curve for the pwm range 140 to 230 (and 41-125 in reverse). Note too that the reverse of a victor is not symmetrical with 127 at center, but with a center of 132.
FIRST Robotics Competition 2004-2008 controller (Microchip PIC) example:
The reserved words “const rom” are specific to the PIC architecture and are not used on other processors. Also, the PIC imposes limitations on the amount of memory that can be allocated in one chunk to arrays, so this example uses the array to define the forward part of the curve, then simply mirrors that curve for reverse movement. 

const rom unsigned char Joystick_Curve[127] = 

{0,2,4,6,8,10,12,14,15,17,19,21,23,25,26,28,30,32,33,35,37,39,40,42,43,45,47,48,50,51,
53,54,56,57,59,60,62,63,65,66,67,69,70,71,73,74,75,77,78,79,80,82,83,84,85,86,87,88,
90,91,92,93,94,95,96,97,98,99,100,101,101,102,103,104,105,106,107,107,108,109,110,
110,111,112,112,113,114,114,115,116,116,117,117,118,118,119,119,120,120,121,121,
122,122,122,123,123,124,124,124,124,125,125,125,125,126,126,126,126,126,126,127,
127,127,127,127,127,127}; 

unsigned char Smooth_Joystick (unsigned char joy1)

{

  unsigned char newvalue;

  if (joy1 >= 127)                                       
// Forward

  {

 
newvalue = Joystick_Curve[joy1– 127];  
// range is now 0-127
  }

  else if (joy1 < 127)                                 
// Backward

  {

 
newvalue = Joystick_Curve[127 - joy1]; 
// mirror curve for forward direction

  }

  return(newvalue+127);

}

Generic full range of values example
It is a much simpler implementation of the same lookup table if you can just specify all the possible values that the joystick can send 0 to 255. You do have to type in more numbers though.
This example, shown graphically at the end, gives a curve that takes the Victor 884 speed controller response into account, however, realistically you’d want to give your Victor a little more leeway and possibly have the minimum pwm value jump to 0 and the maximum value jump to 255.

unsigned char Joystick_Curve[256] = 

{41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 41, 42, 43, 45, 47, 48, 50, 51, 53, 54, 56, 57, 59, 60, 62, 63, 65, 66, 67, 69, 70, 71,73, 74, 75, 77, 78, 79, 80, 82, 83, 84, 85, 86, 87, 88, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 101, 102, 103, 104, 105, 106, 107, 107, 108, 109, 110, 110, 111, 112, 112, 113, 114, 114, 115, 116, 116, 117, 117, 118, 118, 119, 119, 120, 120, 121, 121, 122, 122, 123, 123, 124, 124, 132, 132, 132, 132, 132, 132, 132, 132, 132, 132, 132, 132, 132, 132, 140, 141, 141, 141, 141, 142, 142, 142, 142, 143, 143, 144, 144, 144, 145, 145, 146, 146, 147, 147, 148, 148, 149, 149, 150, 150, 151, 152, 152, 153, 154, 154, 155, 156, 156, 157, 158, 159, 159, 160, 161, 162, 163, 164, 165, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 178, 179, 180, 181, 182, 183, 184, 186, 187, 188, 189, 191, 192, 193, 195, 196, 197, 199, 200, 201, 203, 204, 206, 207, 209, 210, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 231, 231, 231, 231, 231, 231, 231, 231, 231, 231, 231, 231, 231, 231, 231, 231, 231, 231, 231, 231, 231, 231 }; 
unsigned char Smooth_Joystick (unsigned char joy1)

{

  unsigned char newvalue;
  newvalue = Joystick_Curve[joy1];  
// range is now 0-255
  return(newvalue);

}
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