














108  Part1- The Basics

returns. rctime is somewhat slower than using an ADC but it’s handy when you don’t have
an ADC to use. For most variable resistor sensors, it will do the job just fine. You may also
be able to use the rctime command with a sensor that produces an analog voltage in the 0
to 5 volt range, like the Sharp IR rangers mentioned above. Remove the resistor from the
RC Circuit and attach the sensor’s voltage output to the microcontroller pin. Leave the
capacitor in your circuit, between the microcontroller pin and ground.

Programming
Here’s the pseudocode describing what we’re going to do in our program to make the
microcontroller read an analog input:

Make a variable big enough to store the analog value that you'll be taking in.
Loop

Read the analog value coming in

Qutput the number
End Toop

Fam)





















You can skip ahead to
"Determining Position"


bjoern
Typewritten Text
You can skip ahead to 

bjoern
Typewritten Text
"Determining Position"

bjoern
Typewritten Text

bjoern
Typewritten Text

bjoern
Typewritten Text

















226  Partll - Advanced Methods

Here's the pseudocode for reading a Devantech SRF04 sensor:

Loop
Pulse the init pin
Time how long it takes to get a pulse back
Divide the time by the speed of sound
Pause to let the sensor reset

End loop

Because the minimum times on the pulsout and pulsin commands are not the same on
the different microcontrollers we're using, you’'ll notice that the constant for the speed of
sound changes from one microcontroller to the next. Here’s the actual code:
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Other Position Sensors

The infrared and ultrasonic modules are by far the easiest distance-ranging sensors and
will probably take care of most of your distance measuring needs. For very close-range
interactions, (less than the 1.5 inches that the Sharp GP2D120 is capable of measuring),
consider analog Hall effect sensors. For very large-scale position sensing you can use GPS,
which can pinpoint your position within a few meters almost anywhere on earth. GPS
doesn’t work indoors or in areas without a clear view of the sky, however. GPS is well
covered in Chapter 12.

If you have very precise positioning requirements on the scale of the human body, consider
magnetic motion trackers (http://www.polhemus.com or http://www.ascension-tech.com).
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234  Partll - Advanced Methods

Speed of Rotation

Quite often, you need to know speed of rotation rather than distance of rotation. A
tachometer is a typical device for measuring rotational speed. To build a tachometer, you
only need one digital sensor on the side of the wheel. Magnetic switches work well for

this because they require no physical connection to the wheel. You put the magnet on the
wheel and the magnetic switch in a fixed position beside the wheel. With each rotation,
the magnet turns on the switch. Count the on-off transitions per minute, and you've got the
revolutions per minute (RPMs]. Edge detection and debouncing (refer to Chapter 8} will be
impaortant for fast moving wheels. You will see this set up on most bicycle tachometers. To
measure rotation speeds of less than a full rotation, you’ll need to add more magnets at a
regular spacing, or you’ll need a potentiometer or an encoder.

Gyroscopes

Gyroscopes are sensors that measure angular acceleration. They’re similar to
accelerometers, except that they measure how fast the angle of rotation is changing, rather
than measuring acceleration in a straight line. They can be very useful for measuring
rotation around an axis and for measuring speed of rotation.
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This op amp, the LM358, is called a single-supply op amp because it only needs a positive
voltage and ground. Many op amps are dual-supply, meaning that they need a positive
voltage, ground, and a negative voltage. The output from this circuit will vary between 0
and 5 volts, depending on your piezo and what it's physically mounted to. You can read it
with an analog-to-digital converter. If you're using the BS-2, you'll find that the RCTime
circuit doesn’t catch all the changes from this circuit because the piezo changes voltages
very fast. The more extreme the piezo is bent, the more voltage it will produce.

The sensor in the circuit in Figure 11.4 is a piezo film sensor with vibrating mass from
Measurement Specialties (http://www.msiusa.com/sensors). It's available from many other
suppliers, including Digi-Key as part number MSP-1007-ND. You can use almost any piezo
element, though. A piezo speaker cut out of a child’s toy used with the same circuit is
sensitive enough to respond to a very delicate touch, even to blowing.

You can change the amplification factor of the op amp by changing the two resistors
attached to the negative input pin. In this circuit, they’re 1 kilohm and 1 megohm, giving
an amplification of 1000:1.

The unusual diode attached to the piezo is called a zener diode. You'll see it again in Chapter
13, when you build a telephone line interface. A zener diode allows electrical energy to pass
up to a certain voltage and cuts the rest off. In this circuit, the zener diode is rated for 5.1
volts, and it’s used to send to ground any voltage that the piezo produces above 5 volts.
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