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What is Dead Reckoning?

The canonical way to attempt to tell how far a wheeled robot has moved is to

count rotations of the wheel. This method of determining position by how far the Vg

robot has moved is called dead reckoning. One way to do this would be to have r

a optical sensor near the axle count spokes passing a point as the wheel rotates.

What's the Problem With Dead Reckoning?

The problem is slip. The wheel is continually slipping, and so just because the

robot is traveling doesn't mean the wheel is rotating. Errors are cumulative, and
even very small slips add up.

An RF Solution ——

A remote station broadcasts an sine wave. A receiver on the robot compares the = Key Designh Consideratior
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phase of the sine wave to that of a locally generated reference. The distance from v V Vi ‘-

the station to the robot can be determined from the phase difference, and with
several stations, triangulation can be used to get the robot's position.

Determining Distance

The distance between the robot and the station is given by A#(n+¢/360)+a.
» A Is the wavelength of the sine wave
» ¢ Is the phase difference

» aIs the distance between the two when the system is started
* nis a count of the number of abrupt 180 to -180 transitions minus the

number of abrupt -180 to 180 transitions the robot has encountered

What About Slip?

Unless the robot moves so fast that the abrupt transitions cannot be detected,
there is no need to worry about slip.
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0 . . : Simulations indicate that the phase is detectable to about 2 degrees, for an accuracy

of .7mm. In addition, the analog to digital converter in the microcontroller is capable of
PLL VCO about 75,000 samples per second. If you assume it needs 100 samples per

dransmitter: wavelength not to slip, it could support a unit traveling up to 210 miles per hour!




