ENGR-50

Lab 3

Navigating with Light  
Name:_______________________________     Have your final bot configuration checked off ________

Problems on back due next week
NOTE 1:  We will build the programs referred to below in lab
NOTE 2:  READ MORE about this lab in Chapter 4 of the Robotics v1.5 PDF file also on the ENGR50 page.

Figure 1: Parts


Figure 2: Schematic


 
Figure 3: Breadboard
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1) Select the parts in Figure 1, and build the photo-resistor circuit in Fig 3.  
2) Load and run the test program p4.1.bs2 and verify that your photocircuit works. Alternate holding the robot up to a light source and covering the photo resistors and then just sitting in the room.Fill in the chart below:

RC TIME (value displayed on screen)

Capacitor

Left



           Right




Bright
    Dark         Ambient            Bright 
    Dark         Ambient

.1 uF               
_______   ______      _______
_______  _______    _______



.01 uF

_______   ______      _______
_______   _______   _______
Which capacitor is more sensitive?  ________________________________
3) Now BEND THE PHOTO resistors so they POINT DOWN in front of bot. Run the light compass program (p4.2.bs2) and test your robot’s performance using a flashlight. This program compares the light levels between left and right and turns as needed so that both are lit. 
4) Try changing the pulse width commands to slow down the robot’s movement.  It can be more interesting to watch the robot move slowly than jerk around quickly. Plus it saves the motors. 
Indicate here the changes you made to slow down the robot motion:______________________________

____________________________________________________________________________________

5) It’s a small change to make program p4.2 into a program that drives towards the flashlight beam. Starting with p4.2, simply SAVE AS p4.3.bs2, then modify the program so that if both eyes are illuminated it drives forward.
6) Making a robot that senses the qualities of the light in a room and drives (Roams) toward the brighter area is a little more tricky. First you’ll need to point the photo-resistors UP so they can sense the general light above them. The key to roaming toward brighter light sources is going straight ahead when the differences between the photoresistor measurements are small, and turning toward the smaller photoresistor measurement when there is a large difference between the two measurements. In effect, this means the Boe-Bot will turn toward bright light.  P4.4 handles the code but may need a little help from the instructor for you to set up.

QUESTIONS

1) Have the teacher sign off on the lab when you succeed in  steps 1-5
2) When the value of a photoresistor increases, what does that indicate? ______________
FUN THINGS TO TRY

1) Try modifying your p4.3 program so it drives backwards if it gets too dark, otherwise it tracks the light

2) Add LEDs that turn on when the light gets too dark

3) Run the program light_music.bs2 and listen to the bot as you wave the light in front of it.

4) Try running p4.4 line following...a) bend the photoresistors so they point down, b) make a track with tape or magic marker, c) calibrate the white and black readings and enter these at the top of the file. Try adjusting the deadband so it tracks the line.

5) Make the robot avoid light by modifying the light follower program (p4.3.bs2) so that it tracks the brightest point and drives backwards, or tracks the darkest point and goes forwards (these methods are interesting but not always effective).
6) Also look at darkbug2.bs2, which make the robot search for the darkest spot in the room.  And LeftDark.bs2 which makes the bot turn sharper to the left as the light level drops. 
