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Behaviors and Sensors

HOMER has 4 main behaviors that match with the given sensors.  
1) Avoid obstacles

2) Stop if it runs into an obstacle

3) Detect color (for the traffic light)

4) Follow a line (the street)

HOMER will begin by following the street (he will likely wait until receiving 

bump on a side bumper) until he detects an object with the IR.  It will then come closer to the object until it is detected on the CMU cam.  Once the color of the object is determined, it will either say the color of the light and follow the appropriate action for green, yellow, and red, or it will avoid the object should it be none of the traffic light colors.  If HOMER bumps into an object he will simply stop, to avoid a hit and run accident.
IR detectors

The IR detectors are from MarkIII Robot store.  I am using the Sharp GP2Y0A21YK, which is similar to the Sharp GP2D12 but has a larger range and was in stock, unlike the Sharp GP2D12, when I ordered.  The IR sensor runs in analog, so it must be connected to Port F of the microprocessor which is an ADC.  The IR shows a value dependant upon the nearest object, which then must be converted to a digital value to be observed on the LCD and used to detect objects in the programming.

I took some sample values of the IR in the same room both with the lights on and with the lights dimmed and noticed differences in the readings.  It will work better to take a few readings and average them to avoid random spikes giving incorrect information and causing problems.  The following are some test values taken from the IR on my LCD:
-- IR on PortF 0 --

IR readings in a darker setting...

nothing in front: 30-50

directly in front is 310-330

2-3" yields over 600

6": 320-350

1': 190-210

2': 100-120

2.5': 70-90

3': 50-70

low accuracy over 3'

IR readings in a lighter room...

nothing in front: 20-40

6": 300-320

1': 180-200

2': 90-110

2.5': 80-100

3': 50-70

low accuracy over 3'

--------------------------------

-- IR on PortF 1 --
IR readings in a darker setting...

nothing in front: 40-60

6": 330-350

1': 190-210

2': 90-110

3': 70-90

IR readings in a lighter room...

nothing in front: 0-40

6": 310-330

1': 180-200

2': 100-120

3': 60-80
Bump Switches

The push button bump switches from the lab will be attached to the front half of the bumper to detect if HOMER bumps into objects.  The bump switches can have 1 side connected to I/O ports while the other end is connected to ground for an active low connection.  A switch will read 0 if it gets pressed and will show as 1 otherwise.  If a switch reads 0, that side of the robot was hit and the robot will stop.  If I later choose to have the robot bounce off the object in reverse and maneuver around it, this setup will come in useful.  
CMUcam

The color detector that I purchased is the CMUCam2+ from Acroname.  This version of the CMUcam doesn’t have an RS 232 conversion chip, so everything will be done through the microprocessor and a TTL setup, since the conversion just for testing on the computer would have been additional money.  The CMUcam is connected to the first UART on the board, at Port E0 and E1.  The CMUcam detects the amount of red, green, and blue within an object and returns values to determine what color the camera is looking at.  At this point in time, I’m having difficulties getting values back from the camera to test the results, but I have been working with the GM (get mean), TW (track window), and TC (track color) functions, among others, to test for results.
Line Follower

HOMER will use 4 photoreflectors from the MarkIII store, all of which are Hamamatsu P5587 IR Photoreflectors.  The board is still a work in progress, but the data sheet gives a setup that will work for 1 photo reflector which can be expanded for using 4 of them.  Two will be on each side of the inside of the line and two will be on the outside, used for detecting intersections (depending on how I set up my track).  These photoreflectors are analog values, but since I am only searching for the difference between black (5V) and white (0V), the values are on the opposite ends of the spectrum and are easy to determine without needing to do conversion.  The black will be the road that HOMER needs to follow and the white will be the sides of the road.  The 4 photoreflectors will be connected to I/O pins and will be checked for high or low.
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