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Introduction:

The Obliterator is a sentry robot capable of identifying human targets and destroying them with its ultra-high powered laser cannon.  The Obliterator has a total of 4 different behaviors:

1. Power Up Mode

2. Acquisition Mode

3. Aiming Mode

4. Firing Mode

When the Obliterator is deployed, it remains still for 20 seconds while it powers up its sensor arrays, the motor driver, and the laser cannon.  This delay also gives the user enough time to leave the area that the Obliterator will be patrolling.  Once 20 seconds have passed, the robot enters acquisition mode.  In this mode, the Obliterator uses its IR, sonar, and bump sensors to avoid obstacles and patrol its surroundings.  While the machine is randomly patrolling, the pyroelectric sensor is searching for any humans presence.  Upon detecting a human-like heat signature, the Obliterator enters its aiming mode.  During aiming, the robot will turn back and forth in place to confirm that it is targeting a human.  The pyroelectric sensor can only detect targets in motion and by turning in place the sensor perceives the target as being in motion.  As the robot continues to target the human, it enters the final firing mode.  This is when the LEDs are powered up and the warning sound is made as the laser cannon fires upon the target.  After a few moments of firing the laser cannon, the Obliterator will power down its weapon systems, turn away from the target and return to the acquisition mode.
Sharp GP2Y0 IR Sensor
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The Sharp IR sensor is an analog distance measuring device.  The sensor has three pin connections, one for power, ground, and analog output.  The analog pin is connected to the A/D port on the Mavric IIB board.  This port can be read and depending on the voltage difference of the output ranging from 0v to 5v, the A/D converter gives a corresponding digital value between 0 and 255.  The voltage versus distance graph shows the accuracy of the IR sensor.  Anything closer than 5cm is not going to be detected and anything further than 30cm will not result in enough of a voltage change.  
Max Sonar EZ-1 Range Sensor
The Max Sonar sensor offers a variety of ways to interface a microcontroller with the sensor such as RS-232, pulse-timing, and analog.  In order to maintain simplicity, I will use the analog system to interface the sonar sensor.  By doing so, the sonar sensor will output a voltage between 0v and 5v that is proportional to how far an object is from the sensor.  The scaling factor of the sensor is 10mV per inch distance from the object.
Bump Switches

I constructed bumpers for the Obliterator on the front, left tire, right tire, and rear bumpers.  In the event that an object is not detected using one of the other sensors and the robot collides with it, these sensors will trigger a behavior to get the robot unstuck.

Pyroelectric Infrared (PIR) Special Sensor
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General:
I decided to use a pyroelectric infrared sensor as the Obliterator’s special sensor.  The Obliterator uses the pyro sensor to identify human presence in its vicinity.  When a human is detected, the Obliterator quickly dispatches the human by firing its ultra-high powered laser cannon.  I plan to align the pyro sensor and the laser cannon facing the front of the Obliterator at a 45 degree angle.  This way once the Obliterator detects a human the cannon is already aiming in the direction of the target and all that is required is to fire the cannon.
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Hardware:

I purchased the Elenco AK-510 Motion Detector Kit from pololu.com.  The kit includes the Lynxmotion pyro sensor and some circuitry that produces a ding-dong sound when someone walks across the sensor.  Since motion detectors like this one are mass produced, it is significantly cheaper to buy this type of kit and use the included pyro sensor instead of trying to buy just the sensor by itself.  I might decide to include the ringer circuitry as a warning to others that the Obliterator is doing its job.
Behavior:

The Obliterator will remain still for 20 seconds after being powered up.  This is to give the user enough time to leave the area that needs to be patrolled.  During this time the robot will calibrate and initialize its sensors, motor driver, and laser cannon.  After the 20 seconds are up, the Obliterator will begin a random patrol of the area avoiding obstacles using its IR, sonar, and bump sensors.  This behavior will remain the same until the machine detects a human presence.  When it does, the Obliterator will turn in place to confirm it has detected a human.  The sensor requires the human to be in motion, however by turning in place back and forth, the robot is in motion and the sensor perceives the target as moving.  Once the robot has centered its target, it will charge the cannon by powering up its LEDs and then obliterate the target by firing the laser.
Conclusion:
The Obliterator is using a variety of sensor types to ensure sufficient knowledge about its environment to complete the mission.  The sonar sensors will identify a straight clear path and the IR sensors will be used to collect data about the robot’s immediate left and right areas.  As a last resort, the bump switches will allow Obliterator to correct its positioning if an object goes undetected and the robot collides with it.  The pyroelectric sensor will be aimed towards the front of the frame as well as the laser cannon.  This will allow the robot to identify a target and fire its weapon without having to readjust the positioning of the cannon.  
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