Robot 1 
· This robot uses the i-Create base and its main objective is to sort and place crew members and plants to score points. If it successfully sorts and places these the robot has a potential to score 100 points. It also attempts to sweep the umbrellas on our side into the pit to prevent the loss of 9 points. Its final task is to block the bridge so no opponent robots can cross to our side; although this doesn’t score us points, it has the potential to maintain our current score without the threat of an enemy intruder. 

· The robot will score these points by using a claw previously built for last years tribble grabbing, in which there are two prongs. Each prong is lined with small pins. These pins will grip the top tribble off each pile and using a servo, we will flip the grabber back nearly 180 degrees to drop the top tribble into its respective bin (located on the back of the i-Create). The grabber will then grab the remaining tribbles and place them into the other bin. The robot has the code to know which tree has a crew member on top, and which has a plant on top so no additional sensors will be necessary. After all tribbles are placed in the correct bins, two plunger-like mechanisms (one for each bin) will push the tribbles backwards out of their bins into each end location. This is feasible because in the back of each bin, a metal flap hangs down. The flap will not flip up if a small tribble knocks against it, but the plunger-like devices should have enough strength to push the flap open. 

· Key Features- 

o Grabber with spikes- the grabber’s purpose is to precisely grab tribbles and place them in their respective bins. The purpose of the spikes are for additional grip in isolating one tribble (i.e the top one) from those under it. 

o Two metal bins- these bins will ideally contain either only crew members or only plants. They also each have a flap in their back to allow tribbles to be dumped out into its correct final location on the board. 

· The greatest difficulty will probably arise when we attempt to precisely sort the tribbles. The final code will not come easily- we expect many hours of testing the exact measurements our robot will need to move to position itself in the best location to grab the tribbles. However, once the robot is in position, we predict the actual grabbing of the tribbles will be relatively simple to code. 

· There is a high chance that we use this design. After carefully planning the various strategies and routes our robot could take to gain the most points, this seems to be the most feasible option to optimize our score with the i-Create base. 

Robot 2 
· Our robot will try to score us points by ending in the opponents’ shelter. This will reward us with 30 points. It has another task where it grabs all our cups and ends (with the cups still attached to it) on the opponents’ side, subtracting 24 points from our opponents score. It also has the potential to cost our opponents more points by clearing out their shelter and solarium. 

· The robot will score 30 points by moving into the opponents’ shelter before the end of the round. It will gather all our cups by using a servo controlled arm with a square base. This base slams down, forcing the cup in front of it into the lego square. Because of the friction between the square and the first cup grabbed, and between the cups themselves (as our robot continues to grab multiple cups), all the cups should remain in the square arm. When our bot ends in their shelter, the additional cups on their side will subtract 24 points from their total. It also has a sweeper arm which should clear our any objects in the opponents’ solarium and shelter. 

· Key Features- 

o Arm with square grabber- The logic of this is that the cups will begin to fit into the square base until their incline forces the cups to rub against the edges of the square. Once the cup is wedged against all four sides of the square, the arm will lift up, raising the cup into the air, allowing the next cup to be grabbed. 

o Sweeper- The idea of this is to enter the opponents’ solarium and shelter and clear out all objects in these areas. The robot does this near the end of the round to allow the maximum number of objects in the boxes before it empties them. 

· There are two problematic aspects of this design. One is maneuvering our robot around on the opponents’ side while maintaining its bearings. This could be difficult because our opponents’ i-Create is much larger and stronger than our XBC based robot we send across. There is a chance the robots collide in which case our small robot would suffer greater damage (or navigational confusion) than their seemingly massive i-Create which we predict would tower through us. The second problem is if our robot can successfully cross the bridge to our opponents’ side. First, we cannot know if it is strong enough to knock the bridge down until we build it and test. Second, it will need to travel nearly perfectly straight across or else it could fall into a pit on either side of it. 

· There is high probability we use this design because it is simple yet manages to complete its task easier than our other designs. 

Robot 3 
· This XBC robot will attempt to gather all the crew and place them in the shelter to score 60 points. It will then gather all the plants and place them into the solarium for 40 points. It then blocks the bridge for an estimated 20 seconds until it crosses the bridge and proceeds to the opponents’ shelter, to earn us 30 more points. 

· Our robot gathers the tribbles with a conveyer belt-like system. As the belt moves, the tribbles will be lifted by the rubber belt into their respective bins. The robot can determine which bin the tribbles belong in with a colour sensitive camera; if the camera detects one colour, a divider moves left, dropping the tribbles to the right; if the camera detects the other colour, the divider moves to the right and sorts the tribbles into the other bin. Eventually, each bin on our robot will contain tribbles of only one colour. It disposes of the tribbles by dumping them into their respective areas (solarium or shelter). The robot simply moves along our bridge (which it drops at this time) and heads to the opponents’ shelter to score us an additional 15 points as well as the 15 gained for being on the opponents’ side. 

· Key Features- 

o Conveyer belt- Move tribbles from the ground into their respective bin. It is geared to a motor that is hardcoded to run only when it approaches tribble cluster. 

o Divider- This must use information gained from the camera to determine which way it needs to move to allow tribbles to fall into the correct bin. 

o Camera- Determines if the tribble is a crewmember or a plant. 

· The most difficult aspect of this concept is picking up the tribbles from the table into the conveyer belt. This could be a problem because we do not know if the coefficient of friction between the belt and the tribble is great enough to overcome the force of gravity. If not, the robot could be a potential debacle and fail to gain any points. 

· We will probably not implement this design because it is overly complex for a relatively simple task. We have discovered easier ways to gather tribbles and do not want to waste our time with a convoluted design. Also, the pieces contained in the kit limit our design because we do not have any rubber to easily grip the tribbles. 

Robot 4 (Rejected)
· This i-Create robot will attempt to score a total of 55 points. First, it rids our side of all negative points, including satellites and solar sails for a net gain of 25 points. It then gathers the garden and places it into the solarium for 15 more points. Finally, it picks up Botguy and safely places him in the shelter upon successfully gaining its last 15 points. It then waits at the base of our opponents’ bridge and blocks any enemy robot that attempts to pass over to our side. 

· The robot rids our side of the satellites and solar sails by using a claw mechanism which allows it to pick up the satellites and knock off the solar sails. It uses this same claw to gather the garden and place it in the solarium. Finally, it picks up Botguy using the same universal claw and brings him to the shelter. The entire robot would be hardcoded. 

· Key Features- 

o Universal Claw- There are four prongs which want to pull outwards due to a rubber band, but are held together by a string. When the claw wants to close over and object, a motor simply tenses the string and the four prongs (who have the string laced through all of them) will pull inwards, closing over the desired object. The claw can then be raised by a servo mounted at its base and maneuvered easily. 

· The most difficult aspect of this design is coordinating the robot to run simultaneously with a tribble gathering robot. This would be challenging because the i-Create is so large that it would disrupt the initial position of the tribbles. Also, it would have to travel back and forth across the table several times because it only has one claw (and therefore can only grab one object at a time). 

· This design has been rejected by the team because its going to be difficult to align the claw probably for all the objects we will attempt to grab. Plus, it will be difficult to integrate this robot’s path in sync with our tribble gathering robot due to the i-create's large size. 

