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Written Proposal for Robot “CHUMIA”

The name of my robot is CHUMIA and its primary design will be sample and return. I have always had an interest in space exploration and, with this in mind; have decided to build a robot that would simulate finding life on other planet. For this simulation I will assume a mission to a terrestrial surface and will plan accordingly. More specially, the objective of the robot will be to find and approach a rock of reasonable size (made of Styrofoam for simulation), identify signs of life (namely some sort of primitive lichen), collect a sample of the lifeform, and return it back to a drop off point.
Since the identification and collection of life is paramount to this robot, excellent behavior and intelligence is critical to this project. One of the most important aspects of the intelligence will be navigation. Since the robot will be starting off inside the drop off point, find its way back is very important. My initial plan is to create a behavior that will use ‘turn” times and “forward” times to create a list of vectors which, when calculated, produces a path for the robot to follow back. Along with this behavior, the onboard CMUCAM will also help to identify the drop point. Failing the usable creation of the behavior, I may use line following or IR detection for the return trip. Another important aspect will be finding a rock useful for sampling. I plan to tie this behavior with object avoidance using IR sensors angled upwards to judge whether a rock is “big” (higher than the robot) or “small” (same size or smaller). If the rock is small, the robot will avoid in the normal fashion. However, if the rock is “big”, the robot will conduct its search behavior. In search behavior, the robot will use wall-following techniques to circle the rock while using its CMUCAM to find greenish-blue spots (representing lichen) on the rock. When discovered, a simple arm will coordinate with the CAM to scrape off a sample of the target and place in a rear basket. I believe this will be the hardest part of the project and actual operation may change later. The robot may do this several times before going completely around the rock. At this point, the robot will travel back to drop off point (as designated by a square on the ground) and dump its samples. 

For the robot chassis, I plan to use as much of the in-class TI robot as possible. 

Sensors required for this robot will include; several digital IRs, at least one analog IR (wall following), a CMUCAM, a Bluetooth module, and bump sensors. The robot will need 5 to 6 servos listed as; two for the wheels, one for the cam, one for the arm, one for the scoop, and one for the dumper. However, reduction in functionality in the robot can bring this number down to 4 servos or possibly 3 servos.                 
