Team 08-0093 Robot Testing for Reliability 
Our repeated testing last year really was what allowed us to do so well; because we were on our boards so early we got to work out all of our bugs early and increase our consistency by a large margin. This year was no different; we got done building very quickly and started the testing process as early as we could. Starting from the very beginning with mere prototype code, we were testing.

Test 1 (XBC Robot): Crossing Space
The first challenge to tackle for the XBC robot was to get over the PVC around the starting box and across the bridge. When we had the robot done, we decided to load the preliminary code and get started on the board. We set it up on the platform, and ran the robot with our first iteration of the code. We ran it a total of 14 times. 

Crossing Space: First Try
	Trial #:
	Onto bridge? 
	Other side? 

	1 
	yes 
	yes 

	2 
	no 
	no 

	3 
	yes 
	no 

	4 
	yes 
	no 

	5 
	no 
	no 

	6 
	no 
	no 

	7 
	yes 
	yes 

	8 
	yes 
	no 

	9 
	no 
	no 

	10 
	no 
	no 

	11
	yes 
	yes 

	12 
	no 
	no 

	13 
	no 
	no 

	14 
	no 
	no 


Of those 15 times, it only actually made it onto the bridge 6 times. By sheer luck it made it onto the other side of the board 3 times. When watching it, we realized that it was not lining up properly against the pipe, so it wasn’t even making it onto the bridge. We modified the back of the robot to be straighter and line up easier, and balanced out the front of the robot to balance it as it goes over the pipe. We tested it another 14 times, taking note again. 

Crossing Space: Second Try
	Trial #:
	Onto bridge? 
	Other side? 

	1 
	yes 
	yes 

	2 
	yes 
	no 

	3 
	yes 
	yes 

	4 
	yes 
	yes 

	5 
	no 
	no 

	6 
	yes 
	yes 

	7 
	yes 
	yes 

	8 
	yes 
	yes 

	9 
	yes 
	no 

	10 
	no 
	no 

	11
	yes 
	yes 

	12 
	yes 
	yes 

	13 
	yes 
	no 

	14 
	yes 
	yes 


It made it onto the bridge 12 times, greatly improved over the last time we tested.

Test 2 (iCreate Robot): I Hope You Know Your Colors!
One of the primary functions of the iCreate robot on our side of the board was to sort the plants and crew members into seperate bins and then score those bins in the correct zones. Once we had our mechanical design made and our code fragments had been started, we needed some way to determine just how well our current code was working. So we came up with a preliminary test. We ran the robot from the starting box and it attempted to sort the tribbles. We did this 10 times (since it took a little while to do) and recorded the number of plants we collected out of 8 and the number of crew members we collected out of 8. 

Tribble Sort: First Try
	Trial #: 
	Plants Correctly Sorted 
	Crew Correctly Sorted 

	1 
	3 
	1 

	2 
	2 
	2 

	3 
	8 
	4 

	4 
	1 
	5 

	5 
	2 
	8 

	6 
	5 
	6 

	7 
	6 
	2 

	8 
	4 
	3 

	9 
	7 
	3 

	10 
	0 
	2 


Of the 10 runs, we collected an average of 3.8 plants and an average of 3.6 crew members. This was definitely not ideal, so we looked back at both the mechanical design and the code for the robot. We refined many of the turns involved in the sorting to account for a potential margin of error, so that if the robot was off by a small factor, it would still perform the functions we desired. We also made minor changes to the way the claw worked; we attached small strips of paper to the bottom to allow it to grasp the plants and crew members easier. Once we made some more changes to the code and made our mechanical changes, we ran everything again and did much better. 

Tribble Sort: Second Try
	Trial #: 
	Plants Correctly Sorted 
	Crew Correctly Sorted 

	1 
	7 
	8 

	2 
	8 
	5 

	3 
	7 
	8 

	4 
	7 
	8 

	5 
	8 
	6 

	6 
	5 
	8 

	7 
	8 
	7 

	8 
	7 
	5 

	9 
	8 
	8 

	10 
	6 
	7 


Of 8 crew members, we collected an average of 7.1 in the correct bins, and 7.0 plants collected. From our testing, we really learned that you have to program more tolerances into your robot; our first iteration had to be exactly lined up every time to score things correctly. When we rewrote some things in the code, our scores improved by a large margin, and we continue to improve on that everytime we make minor changes.

Test 3 (XBC Robot): The Best Defense...
One major component of our robotics strategy lies with the XBC robot that is designed to go over the bridge at the very start of the match and spend the game on offense. When it frst crosses the bridge, it moves into the general center of the board, where the plants and crew members mostly lie, and spin in place to try to not only disrupt those, dissuading any sorting attempts, but also serve as an obstacle to the other team's robots. Once we had already sorted out the issue of getting over the bridge (as explained in Test 1) we wanted to optimize our offensive capabilities. So we added the offensive element to our code, and ran the XBC robot from the starting box 15 times. After every run, we counted how many plants or crew members had been displaced from their starting position, and then if it made it into the opposing shelter or not, which is a large part of our points. 

Offense: First Try
	Trial #: 
	Crew/Plants displaced: 
	In shelter? 

	1 
	10 
	yes 

	2 
	6 
	no 

	3 
	8 
	no 

	4 
	9 
	no 

	5 
	10 
	yes 

	6 
	11 
	yes 

	7 
	10 
	yes 

	8 
	8 
	no 

	9 
	6 
	no 

	10 
	7 
	no 

	11 
	8 
	no 

	12 
	12 
	yes 

	13 
	6 
	no 

	14 
	4 
	no 

	15 
	11 
	yes 


Out of the 15 runs and a total of 16 plants or crew members to move, we successfully disrupted an average of 8.4 of them. For our first time, this was surprisingly high, so we did not have that many changes to make to that element of the code. However, of those 15 runs, we only made it into the shelter successfully 40% of the time. This was much lower than we liked. We changed the amount of time the robot spent in the middle of the board and the number of rotations it performed so it would stop more accurately facing the shelter. After our first test of our offensive capabilities, we did make minor changes to the robot. We made the sweeping arm longer, to not only improve our ability to sweep the solar sails (cocktail umbrellas) into space, but also to allow it to better interfere with the opposing team's robots and scoring objects. We tested everything again, using the same parameters.

Offense: Second Try
	Trial #: 
	Crew/Plants displaced: 
	In shelter? 

	1 
	10 
	yes 

	2 
	12 
	yes 

	3 
	13 
	no 

	4 
	10 
	yes 

	5 
	13 
	yes 

	6 
	11 
	yes 

	7 
	15 
	yes 

	8 
	10 
	no 

	9 
	15 
	yes 

	10 
	10 
	no 

	11 
	10 
	yes 

	12 
	15 
	yes 

	13 
	16 
	yes 

	14 
	12 
	no 

	15 
	15 
	yes 


There was a marked improvement in both the plants or crew members displaced, and the number of times that the XBC robot made it into the opposing shelter. We were glad our changes paid off with more consistent success.

Test 4 (iCreate Robot): What's the Point?
After starting to work out our trouble with tribbles (plants and crew members), we started to work in the code for actually scoring points! This had many different elements to it, only one of which was actually sorting the plants and crew members. We throw the first cup completely off the table, because we have little way of carrying the cup with us to drop it on the other side of the table. After that we sort the tribbles into the two groups, moving to score them into the proper locations. We ideally move both cups in front of the shelter off the table, dropping off the crew members. On our way to drop off the plants in the solarium, we pick up the final cup after the shelter. Leaving the plants in the shelter, we move to drop the cup off the edge into space. In the best case scenario, we will score 112 points with the iCreate robot. Because this is our main point-scoring robot, we rigorously tested it. It ended up being 25 full tests, recording how many points we scored. 

	Trial #: 
	Points scored: 

	1 
	48 

	2 
	76

	3 
	26 

	4 
	63 

	5 
	100 

	6 
	49 

	7 
	39 

	8 
	78 

	9 
	82 

	10 
	93 

	11 
	79 

	12 
	108 

	13 
	86 

	14 
	93 

	15 
	76 

	16 
	49 

	17 
	57 

	18 
	90 

	19 
	82 

	20 
	93 

	21 
	91 

	22 
	83 

	23 
	103 

	24 
	105 

	25 
	93 


Throughout this testing session we were refining our code, so there is a general upwards trend of our scores. Through our successive refinement, we managed to improve our total consistency. Throughout the week we will avoid major changes and continue to refine our consistency until we are at tournament-level.

