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The Botball Survival Manual

1 Introduction

Botball is an exciting, fast-paced, challenging and extremely educational activity for students and educators alike.  The challenges set before both students and educators are immense, ranging from technical to organizational to logistical.   Unfortunately many teams fail and do not return to Botball. This paper aims to help old and new teams alike and to increase their success rate.

2 Organization is the Key to Success

The single most challenging aspect of Botball and the most important one is not the technical components but the personal components.  Having a group of students work together as a team to accomplish a single goal is the most challenging and the most frustrating portion of Botball. A team can have the best programmers and builders, but without teamwork they will go nowhere and experience failure. 

The team should get together BEFORE the contest begins to discuss and lay down ground rules and define an organizational structure.  The team should discuss consequences for violating the rules and all team members should agree with these consequences.

Let the students with your guidance come up with an organizational strategy and team management plan.  It doesn’t have to be perfect, you don’t have to like it, nearly any organizational strategy is better than no strategy and the students can learn from their mistakes and evolve their plan as time goes on.  Let them make those mistakes, let them learn from them, guiding and stepping in only when necessary.

Contracts are an excellent way for the team to manage itself.  Everyone on the team should agree to the terms of the contract, even the team leaders and everyone should have input into the terms of the contract.  A sample student generated contract appears as appendix one. 

There should be clearly defined job titles and every student should have a job.  It is important that students feel that they are contributing to the teams efforts.  Bored and frustrated students tend to be disruptive to the teams efforts.  

3 Know the Limits of Your Abilities and Utilize the KISS Principle

All too often students become overzealous and attempt to tackle a game strategy that is too complex for them to handle in the short amount of time of the contest.  Unfortunately students and teachers get caught up in the contest and the desire to win.  Students should realize that they are not really in competition with other schools; instead they are in competition with themselves.  They should be challenging themselves, setting goals that will challenge them and allow them to have the greatest amount of success.  By challenging themselves and setting realistic and attainable goals tailored to their abilities the rest, including winning, will take care of itself. 

Students should be encouraged and guided into taking an inventory of their abilities and experience and choosing a game strategy that will challenge their abilities and be attainable at the same time.  This allows students to be successful in their engineering endeavors and shows them that engineering is a fun, exciting, and challenging field, not frustrating and without reward.

The KISS principle (Keep It Simple Stupid) should be taken to heart.  All too often students think of complex solutions to problems that could be solved simply.  Students should be guided and encouraged to approach a problem from a minimalist angle.  Students have a tendency to fix things by adding on to the structure or program which tends to break something else and more attachments are made to fix that problem.  Before long the students are left with a sprawling megalithic structure that barely works (if it works at all).  Simple solutions are more often than not the best, and they have less of a tendency to break down and are easier to fix. 

4 Know the Limits of Your Equipment

The XBC is the single most advanced small mobile robotics controller available in its price range on the market today. The controller, Legos, sensors and other equipment that is provided in the Botball kit all have limits to their accuracy and usability, learn those limits and teach them to future students.  For example, the BEMF sensors built into the XBC are extremely good but have their accuracy limits and tend to degrade with decreased battery power.  In addition because of motor differences a robot still will not go straight when commanded to do so, but comes pretty close.

The color tracking camera is very good but lighting conditions and the angle in which the camera sees the object can greatly affect the performance of the camera.  Teams that know this will take this into account when designing their strategy and not find this out later in the game, or worse yet, at the contest.

5 Robotics is a Year Long Endeavor

Botball, as a sport lasts about 7 weeks for regionals and  longer if your team decides to attend the National Conference on Educational Robotics.  It is a disservice to students to only do robotics during this seven weeks time frame.  Robotics should be done all year; students will learn a great deal more about robotics and engineering in general and will be far more successful in Botball if they do robotics either after school or as a course all year long.

Educators can use the fall semester to teach students the basics of the C programming language, robotics design, problem solving and teamwork. Students can participate in mini-contests and use this time to prepare new students for the challenges ahead.  The fall semester can also be used for fund-raising.

6 Be Prepared for the Contest

Make certain that you and your students know how the logistics of the contest will work.  Nothing is worse or more embarrassing than watching a team that does not know how to calibrate their robots, or worse yet didn’t even place the standard Botball wait_for_light() and shut_down_in() functions into the their code.  Follow these tips:

1. Make certain each and every team member knows how to calibrate the robot.

2. Make certain you have used the KIPR provided shut_down_in() and wait_for_light() functions.  NEVER try to make your own, these functions work, they work well and are time proven.  You are only asking for disaster if you decide to throw caution to the wind and not use these functions.

3. Know the rules, know them backwards and forwards, eat them, breathe them, sleep with them and dream them.  The author has seen numerous occasions where teams had to take time outs to correct their own rules violations, let opposing violations slide, or even lost points because they did not understand or know the rules.   The rules, regulations and other requirements are clearly laid out in the materials given to students and educators at the start of the contest. Read these, study them and when in doubt, ask someone for a clarification.

4. Take a large number of photographs of the teams robots from every angle.  Take them with you to the contest, so that when the robot leaps from the table and smashes to the floor into a million little pieces the team has a chance to reconstruct the robot into at least a working facsimile of the previous robot. 

7 Don’t Panic

In the immortal words of Douglas Adams, don’t panic.   A large number of students and educators have been exactly where you are and are willing to help. When in doubt, contact someone, either at KIPR or possibly another educator or student that has been through this before. 

Appendix 1 – Sample student generated contract
Contract for Botball Members on Team 3

Name: 





Rules

· There will be absolutely NO playing around during a Botball meeting 

· No team member is allowed to add entries to the Documentation Website unless they ask a Team Leader or have been asked by a Team Leader to do so

· If you are not contributing to the team or not helping out the team, you may be asked to go home by either Mr. Culp or a team leader

· All team members will respect each other and work together

· You may not use the team’s tools unless you have asked a Team Leader or a Team Leader has asked you to use them

· No one will be disruptive or loud during a meeting

Consequences

The team leaders and Mr. Culp will adjust consequences due to the severity of the action done. This is a basic guideline of what we may do.

· 1st/minor offense- Verbal reprimand by a Team Leader

· 2nd/minor offense- Meeting with Mr. Culp

· 3rd/moderate offense- Meeting with Mr. Culp. May be asked to go to a different room from the rest of the team for a while

· 4th/major offense- Will be asked to leave. May call parents to get a ride home.
Actions Made and Consequences Taken

	Date
	Action
	Consequence
	Team Leader/ Mr. Culp

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	











