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Robotics Lab 5: Sumo

In this lab, you and your partner will build a Sumo robot.  The competition will be conducted as follows:
The battle will take place in a sumo ring, a (possibly warped) round sheet of plywood approximately 3 feet in diameter, painted white with a black stripe around the outer edge. The robots will start back-to-back in the middle of the ring. When the signal is given, each team must push the start button on their robot.  The robots must go to the edge of the ring, turn around, and then engage the opponent. The robots will proceed in combat until one unit is disabled or removed from the ring. Robots must turn around; they cannot simply go to the edge and then reverse direction. A robot is considered to be “removed” from the ring when any part of it falls off the edge and touches the floor. A robot whose body hangs over the edge is not considered 'off' until it physically tips off the edge and touches the floor. Judgment of Mr. J. is imperfect but final nonetheless. A robot that disables or removes the enemy gets a “Win”credited to it, and if a robot “suicides”, the other robot gets a “Win” credited to it.   If both robots are still in action after 60 seconds of combat, the match is considered a tie. 

Here are a few rules for your design:

· your robot cannot be longer or wider than 10 inches

· you cannot use parts not in the kit except for decoration – nothing of substantial weight or structural significance.

· you cannot use parts from more than one kit

Planning Document:

Your first job is to write a planning document with your partner.  The two of you will turn in one jointly-produced document.  The document will have the following sections:

1) Goal: "Our goal is to build a robot that will. . . " etc.  Restate the goal, using the information I've provided.

2) Constraints:  List the limitations on your resources.  These include not only the 4 above, but also things like time, budget (in this case, none!), equipment you have to work with, limits on your understanding, and so forth.

3) Preliminary brainstorming:  Describe several different approaches in general terms.  Do you want your robot to be big, heavy, and slow, or small and quick?  Do you want to gear the motors up (for speed) or down (for power), or leave them as they are?  Do you want to try to push the opponent off the edge, or disable it, perhaps by flipping it?  Think about all the ways you could be attacked, and how you might deal with them.  Write a section on your various ideas at this point, before you have done any research.  At this point you are brainstorming – say "we could do A or B  or C", not "We are going to do A".  You will lose points if you only discuss one possible approach in this section.
4) Research:  Look for design ideas.  Find at least six good web sites or YouTube videos that give you ideas, and write a paragraph for each of them describing what the video shows, and what you think are good and bad aspects of it.  What ideas can you use?  Give detailed descriptions, and include pictures and URLs.

5) Proposal:  Now brainstorm some more, and document your plan for victory, including both the hardware and software.  Include well-thought-out pseudo code for the software that addresses all the sensors you plan to use.  Describe how your robot would fare if attacked from the front, sides, back, top (hammer), and bottom (scoop). Include a description of why you think yours is the best approach, including pros and cons.  Include a schedule, showing how much time you allotted for construction, programming, and testing.
Construction Diary:
Each team will keep a diary of their progress through the construction process.  For each class day spent working on the robot, take notes on:

· what was accomplished that day

· what problems were encountered and how they were solved
· unresolved problems, if any

· any changes to the original Planning Document proposal 

· an assessment of current progress compared to the original Planning Document schedule

· plans for the following class period

This diary is to be typed up and turned in after the competition, along with the postmortem.
Exhibition, Tournament, and Party:

On the day of the competition, each team must hand in to me a 4 slide powerpoint presentation including:

· the robot name

· the sensors used, including their positions and the directions they point
· drive components and wheel configuration (including any use of gears)

· software strategy, including a description of the approach, and pseudocode for the actual program

· ramp or bumper setup, if any

· strategy, both defensive and offensive  – how do you attack?  avoid being killed?

· notes on stability/tipability, vulnerability – what are the weaknesses in the design?

· quality of construction – how sturdy is the actual robot?

· at least one good picture

Slides must have plain white backgrounds and reasonably large fonts. Print out your team presentation in 2-per-page slide handout format, in black and white.  Presentations must be turned in to me on Jun 11th, and I will make paper copies for everyone to use while writing up their postmortems.

June 11th is tournament day.  Each team should bring some item of food or drink to share.  Every robot will compete against every other robot, round-robin fashion.  A team receives 2 points for each match, 1 point for a tie or standoff, 0 for a loss.  The team with the most points is the winner.  In the event of a tie, we will have a sudden death sumo-off.

Post-Mortem:

After the sumo competition, each individual needs to produce a paper evaluating their team's effort, comparing your approach with the robots of every other team.  Follow this structure for your writeup:

- Describe your predictions: before the tournament, which robots did you expect to do well, or poorly, and why?

- Then, write an assessment of every robot – what you thought was good and bad about each, and how the approaches fared against one another in the competition.   Include a picture of each robot along with its writeup.

- For your team's robot, include not only your assessment of your robot’s performance, but also describe the process you went through to come up with your final product – the good, the bad, and the ugly.  Talk about problems that you encountered, decisions that you made, ideas you rejected, and so forth.  How well did your schedule work out?
- Describe what you would do the same or differently if you were to do it again – talk about your planning, your design, construction, and programming process, and the details about your actual robot's design.

Probable Schedule:

May 22nd:  With your partner, spend the time working on your plan.  
May 26th: Planning document due at the beginning of class.  Do not start construction until planning document is turned in.
May 28th, June 1st, 3rd, 5th, 9th:  Continue to construct and test your robot.
June 11th: Tournament and party.  Powerpoint due.
June 15th: Work on Sumo writeups.  I will give you copies of the PowerPoints to work from.

June 17th:  Writeups due.  Disassemble robots, inventory parts.
Grading:  This lab is good for 55 points, as follows:
	20
	Planning document (team grade)

	5
	Powerpoint (team grade)

	5
	Competition. The top 2 teams will get 5 points, the middle 5 will get 4 points, and the bottom 2 will get 3 points.  Robots that cannot complete the tournament may get less than 3 points, depending on how pathetically they fail. (team grade)

	5
	Construction diary (team grade)

	20
	Post-mortem document (individual grade)
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