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out if fed a higher voltage than they are designed for. The penlight laser consumes less than about 30 mA. An alternative is to use three signal diodes (e.g., 1N4148) in series between the +V and the input of the laser to drop the 5 vdc voltage to about 2.7 to 3.0 V. The diodes you use should be rated for 1 4-W or higher. Interfacing the Photodetectors The output of a phototransistor is close to the full 0 to 5 V range of the circuit s supply range. You ll want your robot to be able to determine the intensity changes as the whiskers bump against objects. If you re using a computer or microcontroller to operate your robot, this means you ll need to convert the analog signal produced by the detectors into a digital signal suitable for the brains on your  bot. Most popular microcontroller families have analog-to-digital converter (ADC) ports built in. If your computer or controller doesn t have ADC inputs, you can add an outboard ADC using an ADC0809 or similar chips. See  14 for more information on interfacing an analog signal to a digital input by way of an analog-to-digital converter.
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		can be mounted on the object whose position is to be measured, and a photodetector, typically a photodiode Light from the laser is directed toward the polarizing beam splitter, which contains a partially reflecting mirror Part of the laser beam goes straight through the polarizing beam splitter, and part of the laser beam is reflected The part that goes straight through the beam splitter reaches the moving reflectometer, which reflects it back to the beam splitter, that passes it on to the photodetector The part of the beam that is reflected by the beam splitter reaches the stationary retroreflector, a fixed distance away The retroreflector reflects it back to the beam splitter before it is also reflected into the photodetector As a result, the two reflected laser beams strike the photodetector, which converts the combination of the two light beams into an electrical signal.
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		R1=47 ohms (typical; drives 30 mA) R1=27 ohms (drives 60 mA) Use 1/4-watt Resistors and Zener Diodes
FIGURE 30-30 Most penlight lasers are designed to operate with 3 vdc; use a zener diode or voltage regulator to provide the proper voltage.
Hills push away from other hills, and holes push away other holes..
Creating the Whisker Loops Okay, so the laser-optic whisker system may not use cat-type whiskers with ends that stick out Still, the word whisker aptly describes the way the system works If something even so much as brushes lightly against the whisker, the light reaching the photodetector will change, and your robot can react accordingly The prototype system for this book used three whiskers, all of which were formed into three small loops around the front and two sides of the test robot The loops can be held in place with small screws, dabs of glue (don t use hot-melt glue!), or even LEGO parts should your robot be constructed with them When forming the loops don t make them too tight The more compliant the loops are, the more they will detect small amounts of pressure.
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		Because of the way laser light beams interact, the output of the detector depends on a difference in the distances traveled by the two laser beams Because both light beams travel the same distance from the laser to the beam splitter and from the beam splitter to the photodetector, these distances are not involved in position measurement The laser interferometer measurement depends only on the difference in distance between the round trip laser beam travel from the beam splitter to the moving retroreflector and the fixed round trip distance of laser beam travel from the beam splitter to the stationary retroreflector If these two distances are exactly the same, the two light beams will recombine in phase at the photodetector, which will produce a high electrical output This event can be viewed on a video display as a bright light fringe.
If the loops are very tight, the fibers become rigid and not very compliant This reduces the effectiveness of the whiskers At the same time, the loops should not be so loose that they tend to wobble or flap while the robot is in motion Should this occur, the natural vibration and movement of the fiber will cause false readings A loop diameter of from 4 to 6 in should be sufficient given optical fiber pieces of average diameter and stiffness Experiment with the optical fibers you obtain for the project Your laser-optic whisker system does not need to use three separate fiber strands One strand may be enough, especially if the robot is small The prototype used three so the robot could independently determine in which direction (left, front, right) a collision or bump had occurred.
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