ENGR-50


Lab 4


Navigating with IR LEDs  

Name:_______________________________     Have your final bot configuration checked off ________

Problems on back due next week
NOTE 1:  Download the Lab 4 STAMP Files  from the ENGR50 webpage.


www.mpcfaculty.net/tom_rebold/ENGR50.htm
NOTE 2:  READ MORE about this lab in Chapter 5 and 6 of the Robotics v1.5 PDF file on the ENGR50 page.

Figure 1: Parts


Figure 2: Schematic

            Figure 3: Initial Breadboard (left only)
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1)  Select the parts, and build the circuit. To make it easier to debug, start with only the left detector as illustrated above. 

	2) download the test program p5.1.bs2 and verify that the left channel circuit works properly.  Put your hand in front of the left detector and the display for the left channel should change from 1 to 0.

3) Now add the right detector to your breadboard as shown in Figure 4 on the right, and retest the right side using p5.1 as in step 2.
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3) still using program p5.1.bs2   carefully calibrate the sensor detection distance, using a meter stick and a white piece of paper.  Start with the paper far away, move it closer slowly until you can find exactly the distance where the sensor first detects it.  What happens if you use a black sheet of paper? 




220 Ohm 

470 Ohm

Left IR detection distance:___________

__________

Right IR detection distance:__________

__________

4)  Leaving the 470 Ohm resistor in, now experiment with detuning your IR pairs by using frequencies above 38.5 kHz. For example, try 39.0, 39.5, 40.0, 40.5 and 41 kHz. Note the maximum distance that each will detect by bringing an object progressively closer to the IR pairs and noting what distance began to cause the IR detector output to switch from “1” to “0.”  Try to find the frequency that makes detection at about 5 inches. 
Frequency that makes about 5 inch detection distance: ___________________

5) Now run p5.2.bs2 which makes the robot roam like it did with the whiskers. You can experiment with adjusting the number of pulses in the different for loops to modify the robot’s behavior. 
6) Program  p5.3.bs2 performs roaming with a different “stop action” motion. You can read the online manual on page 127 to learn more about how it works. Notice how it continually responds to changing conditions if you wave your hand in front of it. 
Challenge: make the robot follow your hand by modifying the following statement:

   
branch sensors,[backward,left_turn,right_turn,forward]

the modification is to switch  backward with forward, and left_turn with right_turn. Now run the program and see if it follows your hand.  FOR FUN: Fasten a pen to the robot, and make it draw a picture (or write your name) by following your hand.
7)  With a little more complicated programming to sweep the frequency going to the IR LED,  the robot can determine distance. You can see this working by running program p6.1.bs2 and notice the numbers changing as you move your hand close to and far from the robot. A really fun experiment is to run p6.3.bs2, which follows a leader bot (you have to fasten a white post-it note to the back of the front bot. A long chain of bots can be assembled that follow each other without touching! You can read more about this in chapter 6 of the manual online.
Questions

1. What does infrared mean? 
2. Describe what each of the two IR detector outputs mean.
3. What happens if you send a 39.5 kHz signal instead of a 38.5 kHz signal?
