Robotic Platform:  Boe-Bot
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Chapter 8: Robot Control with Distance Detection - Page 27

Figure 8-2: Frequencies and Zones for the Boe-Bot
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You might be wondering why the value of zone 4 is 37.5 kHz and not 38.5 kHz. The —
reason they are not the values that you would expect based on the % sensitivity graph is
7 because the FREQOUT command transmits a slightly more powerful (harmonic) signal at
(1 ) 37.5kHzthan it does at 38.5 kHz. The frequencies listed in Figure 8-2 are frequencies you
& yill program the BASIC Stamp to use to determine the distance of an object. These
frequencies were determined using tests similar to the ones outlined in Appendix G: Tuning
IR Distance Detection
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The  Boe-Bot  is a
Robot  that  allows Experiments   with Motion and Sensors
Important Parts:
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Some fluorescent lights do generate signals that can be detected by the IR detectors.
These lights can cause problems for your Boe-Bot's infrared headlights. One of the things
you will do in this chapter is develop an infrared interference “sniffer” that you can use to test
the fluorescent ights near your Boe-Bot courses

ACTIVITY #1: BUILDING AND TESTING THE IR PAIRS

In this activity, you will build and test the infrared transmitter/detector pairs.

Parts List:

(2) Infrared detectors

(2) IR LEDs (clear case)

(2) IR LED shield assemblies
(2) Resistors - 220 Q

(red-red-brown)
(2) Resistors - 1kQ
(brown-black-red)
B g the IR Headlights
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Figure 7-2
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V' Insert the infrared LED into the shield assembly as shown in Figure 7-3.

V' Make sure the LED snaps info the larger part of the housing. &
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Infrared emitters emit light that can not be seen by the human eye.  This makes them good sensors because visible light will not cause unwanted signals.
Infrared collectors are device that can see only the infrared light reflected from objects or emitted by the bulbs.
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In this activity, you will build and test light level sensor circuits with photoresistors. *
Your light level sensor circuits will be able to detect the difference between shade and no
The PBASIC commands for determining whether a shadow is cast over the
photoresistor will be very similar to those used to determine whether or not a whisker has
contacted an object.

shade.

Parts List:

(2) Photoresistors - CdS

(2) Resistors — 2 kQ (red-black-red)

(2) Resistors — 220 Q (red-red-brown)

(4) Tumper wires

(2) Resistors — 470 Q (yellow-violet-brown)
(2) Resistors — 1 kQ (brown-black-red)

(2) Resistors — 4.7 kQ (yellow-violet-red)
(2) Resistors — 10 kQ (brown-black-orange)

Building the Photosensitive Eves

Figure 6-2 shows the schematic and Figure 6-3 shows the wiring diagram for the
photoresistor circuits you will use in this and the next two activities.

V' Disconnect power from your board and servos.

V' Build the circuit shown in Figure 6-2. using Figure 6-3 as a reference.
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The photoresistors are devices that respond to the brightness of environment round them.  Bright environments make a small signal and dark environment make a large signal.
PhotoResistors
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Photoresistors   see   light    and   dark    colors.
Using   two  sensors  positioned   on  both  sides 
of    a   black   line    the   robot   can   follow  it.

Infra-Red
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options + X car accordingly. The Boe-Bot uses infrared LEDs for headlights as shown in Figure 7ﬂ
= They emit infrared. and in some cases, the infrared reflects off objects and bounces be
in the direction of the Boe-Bot. The eyes of the Boe-Bot are the infrared detectors. T
infrared detectors send signals indicating whether or not they detect infrared reflected .
an object. The brain of the Boe-Bot, the BASIC Stamp, makes decisions and operates 1
servo motors based on this sensor input.

Figure 7-1
Object Detection
with IR Headlights
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The IR detectors have built-in optical filters that allow very little light except the 980 1
£ infrared that we want to detect with its internal photodiode sensor. The infrared detec
E also has an electronic filter that only allows signals around 38.5 kHz to pass through.

other words, the detector is only looking for infrared that’s flashing on and off 38.5

=l 1imeiI per second. This prevents IR interference from common sources such as sunlig.
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Infra-Red    sensors     can    see   objects.  

Using     the     brightness     of    detected  

light    a    robot    can    avoid   obstacles.
The robot is using infra-red sensors to “see” objects at small distances in front of it.  
It does this by emitting light and then measuring the amount of light that is reflected by an object in front of it.  

Faraway objects reflect little light while close object reflect lots of light. 
By changing the brightness of the emitted light and relating it to a known distance we can make zones.  By telling the robot to stay in a certain zone we can the robot follow another object.
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