Design Plan 2012-Kickoff Edit
Why are we changing the design process? There are problems with the “triple design with decision matrix” paradigm that we've used in the past.

1. Not everyone has the same knowledge and insight on specific topics like drive trains and jaguars. Democracy only works when everyone is equally informed, with no experts.

2. It's inflexible, being a primarily winner-takes-all system. We need to mash everyone's ideas together, not just select a few.

3. In the design matrix, conflicting interests make final score of each idea meaningless.

4. Because it lacks organization, it always takes too long to execute despite its relative simplicity.

Committees are a new way to split the team into functional groups.

Committee Breakdown

 1. Mothership, System Engineering Committee

 a) Consists of technical team leaders, technical mentors and experienced people

· Each member has a backup, who they themselves select.

 b) Communicates extensively with Satellites

 c) Compiles the designs of each Satellite into a cohesive design

 d) Makes sure design accomplishes agreed-upon strategy

 e) Manages requirements for robot design described in rules

· Keeps track of  global robot resources like CIMs and fuse spaces

 f) Prioritizes access to workspace and robot among Satellites

 g) Listing necessary tests and orchestrating their execution

· Ensures that extra test equipment is fabricated (especially field elements from Supplementary)

 h) Ensures that the correct sensors make it onto the robot

 2. Satellite committee (4) 5-6 students apiece

 a) Consist of at least one member of every Sub-Team and represent a skill cross-section of the team

 b) Responsible for design AND MANUFACTURE of a robot component from start to finish. Members may use any team resources, including other people in different Satellites, but they are the ones that ensure an end product.

 c) Drive and endgame will be two of the Satellites; autonomous may be combined with endgame. The other two are assigned after kickoff.

 d) Each Satellite has a leader who regularly communicates with the system design committee

 e) Each continuously works on CAD drawings of the design and shares them with system engineering.

The Strategy-Oriented Design Process

 1. Select a Robot Design Goal

 a) These are goals that directly impact the design of the robot and are unrelated to any other aspect of competition

 b) Examples include:

· One-function robot

· All-function robot (“rainbow”)

· Specific award-winning robot (e.g. design)

· Robot that's great for off-season activities

 2. Brainstorm major strategies. Do not begin mechanical design of any kind. 2hrs

 a) Index cards distributed to team members right after kickoff. Filled out on the bus home. This is each member's ticket to lunch!

 b) Cards have specific instructions about the way they should be filled out.

· They answer the question, “WHY is this robot being designed? For what strategic goals?”

· They do not ask WHAT or HOW. Use verbs relating to strategy.

· Segregate the options into Autonomous, Teleop and Endgame. Be very general. 
· Examples: “Score points by pushing the ball under the overpass during Teleop” “Knock balls off of the overpass in Autonomous”

· Cards are collected before lunch.

 c) Strategies are compiled by the Mothership over lunch into a simplified, comprehensive list.

· Present list to team for discussion.

· There should only be 4-6 options for each section of the game when we are finished.

 3. Assign a small group of students to research each strategy and check it against the rules; 2 Hrs. The following morning, each group gives a 4-minute presentation to the team; 1 hr. Presentation contents:

 a) Give an extremely thorough definition and explanation of the strategy.

 b) Think of a few different ways that the strategy could be accomplished.

· Still no mechanical design; just give a few key characteristics.

· Ex. For the strategy “Score points by pushing the ball under the overpass during Teleop,” discuss options like possessing the ball inside the robot, controlling the ball in front of the robot, or hurling the ball ahead of the robot.

 c) Is the strategy legal?

· There may be certain ways to accomplish the strategy from b) that are legal and others that are not. Discuss these.

 d) What is the merit of the strategy?

· What rule limitations make the strategy less effective?
· Are there certain ways to accomplish the strategy from b) that are more limited than others?

· What rules help make the strategy more effective?

· Are there certain ways to accomplish the strategy from b) that are helped more than others?
 4. Vote on major strategies democratically. The team is deciding which strategies best accomplish the robot design goal.
 a) The game was only just introduced, so everyone is just about equally informed and there are no experts. Democracy works here.

 b) After this step, non-technical Sub-Teams (marketing and supplementary) can go do their own thing.

 5. Create a list of the best behaviors (very specific) that are needed to accomplish the strategies.

 a) Presentation of one example of a complete behavior list, so that people have the right idea

· WHAT, not HOW

· Example: “Rigidly grasp a tube on the ground. Move the tube around freely in 2 dimensions on the field. Rotate the tube about its horizontal axis 90 degrees. Lift the tube to a selectable height of 5, 10, or 15ft. Advance the tube over the peg. Release the tube without becoming entangled.”

 b) Use the same groups as researched the selected strategies, with people previously on unselected strategies redistributed among them, to create the initial lists of behaviors

 c) Put the combined behavior list in front of the whole team and, as a group, fill in the gaps in those that were not specific enough

 6. The Mothership identifies several key components that the robot will need to have (i.e. gripper, arm, kicker, drive) to accomplish the behaviors.

 a) They give a presentation to the team about their reasoning in doing so and make tweaks based on feedback

 7. Split into Mothership and 4 Satellites. Each is responsible for building a component: Drive, Endgame, and two other components assigned by the Mothership.

 a) HOW is answered now. Specific mechanism designs are agreed upon among the members of each Satellite.

 b) Satellites stay together throughout build season. Both Satellites and Sub-Teams meet regularly, but never simultaneously; Satellites guide the efforts of the Sub-Teams.

 8. At the close of build season, reconfigure into scouting, drive, pit, and cheer teams.

Extra Design Considerations

 a) Remember, a laser-cutting facility is sponsoring us! Incorporate CAD-designed parts cut from sheets of acrylic, stainless steel, or even fabric and a thousand other materials.

 b) At competition, only a few teams are ever specialists in those aspects of the game that are not the main focus: things like autonomous, endgame, and defense. Being uniquely skilled makes us much more likely to be chosen for an alliance.

 c) We're a teaching team, so aim for a design that's simple enough to be successful but ambitious enough to stretch our skills.

