Robotic Soccer Contest Rules
Last Revised: Feb-17-2012
For Questions & Feedback, please contact Kevin at KevinHines@aol.com, (540) 819-8020, www.meetup.com/Roanoke-Robotics
To receive email updates about this and related robotics events, please join www.meetup.com/Roanoke-Robotics
Goals of Roanoke Robotics:

1. Learn from each other

2. Have Fun

3. Earn bragging rights   :-)

Overview:

Robots in head-to-head, friendly competition, in the spirit of learning, helping others to learn, and having fun together.

Rules:

· Same as the older sumo robotics rules, except where modified as follows:

· Field: plywood, 4’ x 6’, with a goal opening (6” high x 24” wide) at each end of the field.  The field will have sidewalls (possibly clear plastic), a few inches tall, along the sides of field.
· Soccer Ball: We will use an orange street hockey ball (~3” diameter, ~8oz.)

· Rounds & Points: Each round is two (2) minutes. When the soccer ball goes completely through a team’s goal, then the opposing team receives a credit for a goal.  The team with the most goals scored during the round wins the round, and receives one point, for winning the round.

· Bonus Points:  The winning team will earn an additional bonus point, if at the end of the round, they win by exactly one goal more than the other team’s number of goals (eg., 1-0, 2-1, 3-2, 4-3, etc.).  (The intent of this bonus point rule is to encourage the winning team to help the other team score some points.)
· A Team: Consists of 1 robot and a group of 1 to 5 people.

· 1-on-1 Round Robins: Each team will compete against every other team, at least once.

· 2-on-2 Round Robins: Each team will also compete in 2-on-2 rounds, where 2 teams work together, to compete against 2 other teams (total of four teams in each round).  The pair of teams which win (score more goals during) the round will each receive a point, and will also each receive a bonus point if the pair wins the round by exactly one goal.
· Tied Rounds: If neither team scores a goal, then no points are received.  If both teams have scored, and then tie, then each team receives one point.
· Goals: When the soccer ball goes completely through a goal, the clock will stop, a goal will be awarded, and then all robots and the soccer ball will be reset to their starting positions.

· Robot Leaves the Field: If a robot leaves the field, falls off the field, or is pushed off the field through a goal, the referee will allow 10 seconds of continued play, the clock will continue running, and then after this time, the referee will stop the action.  After this time, the clock will stop, and all robots and the soccer ball will be reset to their starting positions.  An acceptable strategy is to push the opposing robot off the field, and then to use this time period to place the soccer ball through the goal.
· Robots: Each robot must pass the safety & referee check, before competing.  Robots are limited to 10”x10” max size (for the entire duration of the round), no height limit, 2.5 pound max weight, only electrical power, and limited to 12volts and 20amps max.

· Grasping, Lifting and Blocking Access to the Ball: If a robot grasps the ball (using any mechanical force (this includes suction), or lifts the ball (so the ball is not touching the field), or blocks access to the ball (for example, pins the ball into a corner), then the robot may only grasp/lift/block access to the ball for up to 10 seconds.  After this time, the robot must stop grasping, lifting, or blocking access to the ball, so that the ball becomes accessible to other team.

=================================================================
Appendix - Old Rules From Sumo Contest Still Apply, unless changed above:
Robotics teams will be recognized in four areas:

· Sumo Grand Champion

· King of the Hill Champion

· Fun Robots

· Tutorials

Sumo: Robots try to push the opponent’s robot out of the ring.  Each team’s robot will go up against every other team’s robot, in round-robin fashion.  The two teams which win the most rounds will advance to the championship round, to determine the Sumo Grand Champion. 

King of the Hill: After the Grand Champion has won, there will be a fun “King of the Hill” event, in which all robots are welcomed to participate, all in the ring at the same time, in a wild battle of many robots. The winner will be the last robot still moving and still inside the ring!  

Tutorials: Teams will be asked to briefly describe the main points of their robot design, their strategy, and what they learned during building and operating their robot, followed by answering a few questions from the audience.  This is expected to last from 1 to 3 minutes per team.

Fun Robots: We may recognize robots for their fun or other exciting properties … in appearance, workmanship, design, performance, programming, etc. … so make your robot fun & exciting, and/or have it do something that will get the crowd excited!   There will be a ballot box, where attendees will be allowed to cast a secret, written ballot for robots in various categories… details of this voting are TBD… so please offer your suggestions about how to do this!  :-)

Sumo Contest Rules:

To win a sumo round, a team’s robot will push the opposing robot out of the ring.  Each team’s robot will go up against every other team’s robot at least once, (possibly twice if time permits), in a round-robin fashion.  The two teams which win the most rounds will advance to the championship round, in order to determine the Grand Champion of the contest. 

Each robot must start each round in one corner of the ring, as designated by the referee.  The robot should not move, until the referee announces the time to begin.  Once the referee announces the time to begin, the robots should begin moving.  If a robot moves before the start time is announced, the referee will stop the round, and start the round over.  If the same robot moves and causes a re-start three times in one round, that robot will be considered to have lost the round, and the other robot will receive a point for winning the round.

Sumo Rounds:

Each round is a one-on-one competition between two robots, where each robot tries to push the other robot out of the ring.

Each round will run for up to 90 seconds.  If no robot has won the round within this time, the round will be considered a draw, and no points will be awarded for this round.

The referee will count down to the start of each round, something like “3,2,1, Go”.  This is intended to help you start your robot at the correct time, but the referee may deviate from this countdown slightly, so be prepared.

If your robot moves autonomously, then plan to either remotely activate it, or activate it with either a button press or a button release action, at the referee’s signal to begin, and then remove your hand from the ring immediately.  You may not touch your robot after the referee’s signal to begin a round.

One or two members from each team are allowed to stand next to the ring, during each round.  The intent of this is to keep the area around the ring mostly clear, to allow more people to see the action.

Any team members who control the robot during a round, need to be one of the two team members who are standing at the ring.  Other team members who are not standing at the ring, should not remotely control the robot during the round.

During each round, only the two team members from each team, the referee, and possibly other event organizers, may be closer than ten feet from the ring.  All others will need to be at least ten feet away from the ring, and possibly further, depending on the size of the crowd.

Team members may take turns standing at the ring, during different rounds.  This is encouraged, to let more people experience operating the robot, but this is not required.

Once the round has been won, or time runs out, the referee will let the teams know that they may retrieve their robots.  Please do not reach for your robot, until the referee says it’s okay to do so.

Immediately after each round, the referee will announce the winning team for that round.

Please do not touch a robot which does not belong to your team, at any time during the event.

Winning a Round:

If a robot does not show up for a round it is scheduled to compete in, that robot will be considered to have lost the round by forfeit, and the other robot will receive a point for winning the round; However, if both robots do not show up for the round, then no team will receive any points for that round.  Each team will have two minutes, once the referee announces the next round is about to begin, to bring their robot to the ring, and set it up, in preparation for the next round.  Taking more than two minutes will cause the team to forfeit the round.

A robot is considered to have been pushed out of the ring, or to have left the ring, when any part of the robot touches any horizontal surface outside the ring. At the time when the first robot touches any horizontal surface outside the ring, that robot is considered to have lost the round, and the other team’s robot is awarded the point for winning.  

“Horizontal surface outside the ring” means the table top or floor surrounding the ring.  It does not mean the vertical sides of the structure supporting the ring.

If one robot leaves the ring during the round, the other team’s robot scores a win, and is awarded the point for winning the round. (Robotics events are often decided by which team has spent more time preparing, and more time practicing driving their robot … so practice driving your robot a lot, in order to increase the chance of driving your robot well.)

Examples: If both robots drive out of the ring simultaneously, the first robot to touch any horizontal surface outside the ring loses, and the other robot wins.  If the referee cannot tell which robot touched a horizontal surface outside the ring first, then the round is a draw, with no points awarded.  If a robot has a wire or cord which had been part of the robot at the start of the round, and the cord comes loose and is hanging from the robot, and the cord overhangs the edge of the ring, touching a horizontal surface outside the ring, then that robot loses that round.  If a robot has a piece fall off of the main body of the robot, and the loose piece falls outside the ring, that does not cause a loss, and the round continues. 

Conceding a Round:

Please do not reach into the ring, over the ring, touch the ring, or the tables the ring is resting on, once the round begins.

After a round has begun, if any team member does reach into the ring, above the ring, touches the ring, touches the robots, or moves or touches the table(s) the ring is resting upon, without the referee’s prior approval, then that team will be considered to have interfered with the round, and that team loses that round by forfeit, with the winning point going to the other team.

It is okay for a team member to catch their own team’s robot, if the robot is headed out of the ring, in order to prevent damage to the robot from falling off the ring, but doing so immediately concedes the round to the other team.

At any point, a team may concede the round, and ask the referee to stop the round.  The requesting team loses that round, and the winning point goes to the other team.  This would only make sense to avoid damage to the team’s robot, if the robot is likely to be damaged from falling off the ring, and the team wants to concede the round.

Violation of Rules:

Any violation of the rules will result in either a warning, or the match being immediately conceded to the opponent, at the decision of the referee.  After a second violation of the rules, the round will be conceded to the opponent.

Special Rounds:

Depending upon how many teams enter the contest, and if time permits, there may be “special rounds” when a robot built by a referee, or even other objects, may be placed in the ring to compete with a team’s robot… Normal rules apply and the team may earn a point for winning the round.

Team Brackets:

Depending on the number of teams which participate, we may break up into a beginners bracket and an experienced bracket.  This will be decided at the start of the event.

Round Cancellation & Rematches:

A round will be stopped, and a rematch will be started under the following conditions:

· The robots are locked together in such a way that no more action appears to be possible, or they rotate in circles several times.

· Both robots touch the exterior of the ring at the same time.

· Any other condition when the referee decides that no winner can be decided.

· In case of a rematch, no repairs are allowed, unless a team uses its one-time “time-out”.

· In case of a rematch, the robots must be put back to the starting positions, and made ready to restart, within 30 seconds of the referee’s instruction to do so.

· If neither robot wins or loses after a rematch, the referee may reposition both robots to a specified location and restart.

The Sumo Ring: 

The sumo ring is square, approximately 4 feet by 4 feet.  The upper surface of the ring is painted white, with an approximately 1 inch wide black (tape) border. The ring is made of wood, slightly rough, and it may flex a little bit.  The tape edges may curl up a little bit, so plan accordingly, so that your robot doesn’t get stuck on the edge of the tape.  The ring will be level, and supported approximately 1 or 2 inches above a surrounding floor or table top surface.  Be sure to build your robot so it can withstand being knocked over, and falling off the approximately 2” high ring onto a hard surface, without damage to your robot.

If you have to repair your robot between rounds, you may use your team’s single, 2-minute timeout, which is only available one time per team, during the contest.

No robot may intentionally mark, modify or damage the ring.  Since the ring may be made of soft materials including foam board and tape, please plan accordingly.  Any robot which intentionally marks, modifies or damages the ring, will lose that round, and may be disqualified until it is changed to no longer mark, modify or damage the ring. This means that items such as screws, nails, etc. are not allowed, if they could mark or damage the ring, or other robots.  

Robot Design:

Robot Power: 

Robots may only be powered by electrical battery power, with maximum values of 12 volts, 20 amps, and 240 watts.  No other form of stored energy is allowed.  For example, no compressed gases, no flammable liquids, no burnable solids, no gravity powered weights, etc.  If you are unsure, please ask the event organizers before building your robot.

Robot Size & Weight: 

At the start of each round, the width and length of each robot must fit within a vertical 10” x 10” square footprint, i.e., the robot must be able to fit completely inside a vertical, 10” x 10” shaped box, using no force to squeeze it into the box.  The robot must pass the size inspection, performed by a referee.  The referee must be able to do this without folding, squeezing, or otherwise using any force, to get the robot to fit.  
There is no specific height limit for the robot, but it must be stable enough to pass the safety inspection by the referee.  (Note: shorter robots tend to be more successful in sumo contests, since shorter robots are less likely to tip over.)
The robot is permitted to become larger than the initial size, after each round starts, but it must not become larger than 12” x 12”.  (The intent of this rule is to encourage driving and maneuvering, rather than a robot expanding to fill a significant portion of the ring).  

Robots (including batteries) may weigh up to 2.5 pounds (i.e., 2 pounds, 8 ounces).  If your robot weighs more than this amount, you will be given a chance to remove items from it, to get it under the weight limit.

Damage to Other Robots: 

No robot may intentionally damage another robot.  Accidental damage is expected, such as when a robot falls off the ring.  (The intent of this rule is to keep the robots operating, from one round to the next, without the need to rebuild after each round.)

The referee will determine if damage is intentional, and the referee’s decision is final … so please make sure your robot doesn’t appear to be made to intentionally damage other robots.  Tipping over, pushing, lifting, carrying, and even gently flipping over other robots is expected and acceptable, as long as these actions do not appear to be intended to damage the other robot.

Damage to other robots which are specifically not allowed include: mechanical damage (tearing, cutting, crushing, flames, burning, etc.); throwing or flipping other robots higher than 1 inch above the ring; use of any powders, liquids or gasses (these could also be dangerous to people and are thus never allowed); electrically shocking; electrical sparks which contact the other robot; radio interference; any radio transmission from the robot which is not pre-approved by the referee in writing; and any jamming of control signals (radio, infrared, or other) which interferes with control the other robots.

Control of the Robot: 

Robots may be either remote controlled via pre-approved radio systems, or autonomous.  RC (radio controlled) systems must be approved in writing by the referee.  Teams must register their RC frequency, in writing, before the event begins.  You are encouraged to talk with the contest organizer, and reserve your radio frequency well in advance.   Autonomous control includes control by onboard components, such as microprocessors, etc.  All teams which need radio control are strongly encouraged to use the newer 2.4GHz (“giga Hertz”) radio control systems, which are much less likely to malfunction than the older 27MHz and 75MHz radio systems.  The 2.4GHz radio antennas are also much smaller than the other antennas, which is better.  

Infrared control is probably not going to be allowed, unless we can be certain that no two teams are on the same infrared frequency.  

If you’d like guidance on affordable 2.4GHz radio control systems, please talk with the event organizers.  

Suction or Fixing the Robot to the Ring Surface:

The robot will not include any part that fixes the robot to the ring surface and prevents it from moving (for example: no suction cups, glue, etc.)

However, using suction (to increase the robot’s traction) is allowed, if the robot can still move across the ring while the suction is set to it’s maximum power.  In other words, suction which does not allow the robot to move around the ring is not allowed (because the contest’s intent is for the robots to drive & maneuver during the round).  The referee will ask any teams which use suction, to demonstrate that the robot can move during full suction power; and if the robot can’t move, then the suction will either need to be reduced in power so the robot can move, or the suction will not be allowed during the competition.  (Note that suction might not work effectively, due to the rough surface of the ring.)
One Robot per Team: 

Each team is allowed to compete with one robot for the event.  The same robot must be used in all rounds.  Modifications may be made to the robot between rounds, as long as the majority of the robot remains unchanged, in the opinion of the referee and contest organizers.  This means that you may modify the robot between rounds, in order to make it work better, but you can’t replace more than 50% of your robot once the event has begun.  It is expected that teams will make some changes & improvements between rounds, including changing batteries, changing software, improving wheels and motor operation, defensive shields, pushing & lifting weapons, center of gravity, etc.  If you are unsure if a change will be allowed, please ask a referee before making the change.

If your group wants to enter two robots, before the contest begins, you may divide your group of people, and register as two different teams.  Note that each person may only be on one team; in other words, no person may be on two teams.

Robot – Loose Pieces:

The intent is to not have robots drop loose pieces onto the ring.

If a team’s robot drops any loose pieces onto the ring, the referee will have to decide upon a course of action.  The referee may immediately disqualify the team’s robot for that round.  The decision to disqualify a robot is more likely to occur if the referee or anyone else has previously warned the team about loose parts on their robot.

The referee may decide to leave the loose object where it is, or to remove the loose parts either immediately or later during the round.

Team members should never reach into the ring once the round has begun, unless the referee has explicitly told them it’s okay to do so.  Thus, if a piece of your robot falls off during a sumo round, please do not reach into the ring for it.

Robot Inspection: 

To ensure the safety of all participants and spectators, each robot must be inspected and approved by a referee, before the robot may participate in the event. Inspections will include at least the following: no points sharp enough to cut a person’s hand, no edges sharp enough to cut a person’s hand, no metal burrs (file down any cut metal edges so a child could run a hand over it safely), no pinch points which could hurt someone’s fingers; no projectiles which could hurt someone’s eye; no reactive chemicals, no powders, no gasses, no liquids, no disallowed power sources, etc.  The safety rules are intended to protect everyone who participates, especially little children, who may accidentally come in contact with the robot.  During this inspection, the size, weight, power, radio frequency, & control of the robot will be checked.  Size will be checked by gently placing the robot into a box with interior dimensions of the stated maximum size.

Registration:

Registration is limited to ten teams, so register early to ensure your team participates.

To register, the team contact person should fill out and sign a registration form, and deliver it to the contest organizer, Kevin Hines.  Teams may either preregister in advance, by contacting Kevin Hines, or register at the event.  Registration is free, but the cost of admission into the Science Museum will need to be paid to the museum.

Teams may have from one to five members.  If you want to have a slightly larger group, please ask.  Every team must have a designated contact person, who is at least 16 years of age, and who must be present during the event.  The other team members may be younger, as long as the 16 or older contact person is present for the full event.

To participate, teams must fill out & sign the registration form.

Venue: Science Museum of Western Virginia, at Tanglewood Mall, Roanoke, VA:

Participants will need to pay admission into the Science Museum.

The public is welcome as spectators.  They will need to pay the science museum’s entrance fee.  

There is no additional charge to participate or to watch the event.

Volunteers who are pre-registered to help at the event do not pay to enter the science museum.  If you are willing to volunteer, please speak with Kevin Hines before the event.

Children at the Event:

The intent is to include children as much as possible, in order to inspire children to work with adults, and to build cool robots.  The organizers cannot watch other people’s children.  We believe 16 year olds, since they qualify for driver licenses, will be mature enough to not need parental supervision.  Younger children will need to be supervised, for their own safety.  This leads to the following rule:

Every child under the age of 16 must be accompanied by a parent or other adult guardian (16 years or older) at all times, with no exceptions.  This rule is intended to protect all children who participate. If any child under 16 is found to be unaccompanied by an adult who is responsible for that child, the local authorities will be called, in order to keep the child safe.

Disqualification:

A contestant who takes any of the following actions will be disqualified, and forced to leave the contest:

· A contestant displays unsportsmanlike behavior.  For example, using violent language or slandering an opponent or referee.

· A contestant intentionally injures anyone or anyone’s property.

· A contestant intentionally damages anyone’s robot or other property.

A disqualified person will lose the right to enter any other contests.

Objections:

No objections to the judgment of the referee may be raised.

A contestant who as an objection to the rules of the contest, must express their dissent to the contest organizing committee before the end of the contest.

Gracious & Friendly Atmosphere:

Gracious professionalism & friendly behavior is required of all participants and spectators.  We encourage all teams to cheer on all the other teams… to support and acknowledge the work other people do.

Unfriendly or unprofessional behavior will be grounds for immediate ejection from the event, with no refunds, at the sole discretion of the event organizers and the Science Museum staff.

The referees and event organizers will cheer for all of the teams, and we hope you will too.

Q & A:

These Questions & Answers are intended to clarify the rules; if any of these disagree with the rules, the rules take precedence.

Please send in your questions, to KevinHines@aol.com.

· The rules have been updated; is there a date when the rules will be “frozen”? – The goal is to freeze the rules by 11/5, which is four weeks before the contest date of 12/3.

· Where can I download the rules?  http://www.meetup.com/Roanoke-Robotics/files/
· What Advice can you offer? & Sample list of materials to build a sumo robot? - Please see the “Advice” document, which can be downloaded from this web page:  http://www.meetup.com/Roanoke-Robotics/files/
· What kind of kit or equipment is used for this sumo contest? – Answer: You can use any kit or any parts you’d like to use… you can use loose motors to make a vehicle, or even take a store-bought RC car or RC tank, and modify it to use in the contest.  Just keep the requirements of size, weight, power and safety in mind.
· Pointers for sumo robotics? – Keep your center of gravity low; have good traction; build to be up near the upper limit of weight for better traction; you need a balance of speed (helpful to out-maneuver the opponent) and low-gear pushing ability (to win a pushing match); if you can push the opponent from behind or from the side you may be more successful than pushing from their front; make your sumo bot cool looking for more fun; and many robotics contests are won due to superior driving skills so practice driving… practice, practice, practice!!!  :-)

· Differences from other sumo robotics contests? – Our ring is square rather than circular.  We allow helium balloons and suction devices, as long as they meet the other rules, such as size requirements.

· Examples of kits & gear to consider: Lego NXT, Lego RCX Mindstorms, RC cars, RC tanks, www.Parallax.com Robotics kits, RC airplane electronics, etc.
· Is the weight limit finalized? – Yes, it’s finalized at 2.0 pounds (and zero ounces) maximum weight.
· May the robot swing a chain? – Possibly, but only if this passes the safety inspection (i.e., it cannot hurt a small child’s eye, so the chain must be very lightweight, soft and not very fast-moving), meet the maximum size requirement at the start of each round, the maximum size requirement during each round, and not appear to be designed to cause damage to the opposing robot.  For example, during each round, the maximum size allowed is 12” x 12” x 12”… so the long axis diagonal of the cube size is 12” times the square-root of 3, or 12” x 1.73 = 20.8” long.  In other words, the longest dimension allowed, when any chains, etc. are extended, is 20.8”, from one tip to the far tip.

· May the robot use a net to ensnare the opponent? – Yes, if it passes the safety inspection (so throwing must be safe around children), and it must (in the sole opinion of the referee) not appear to be designed to damage the opposing robot.  It must not exceed the maximum length (mentioned elsewhere).

· What happens if our robot fails to pass the safety, size &/or weight inspections? – Be prepared to modify your robot to make it pass the inspections, and to have it re-inspected, so that you may participate.

· Pit areas (i.e., areas where teams work on their robots) – Only team members, contest organizers and Science Museum staff are allowed in the pits.  Spectators are not allowed in the pits, for their own safety.  Keep all tools put away when not in use, and supervise your tools, in order to ensure no children come into contact with tools which could possibly hurt them.  Do NOT bring any power tools to the event.  Only hand tools are allowed, due to small children being present.  Teams are encouraged to talk to each other and trade ideas and suggestions in a friendly way… we especially appreciate teams teaching and helping other teams.

· Clean up – Please have your team clean up all debris, trash, and everything else you brought or used during the event.  Please put all chairs and tables back where they were before you arrived.

· Layout of the area surrounding the ring – There will be an area approximately 10 feet in radius, surrounding the ring, where only two members from each team, event organizers, and museum staff members should be present, during each round.  The intent is to give all spectators a good view of the ring during each round.  Thanks.

· Would a robot be allowed to turn off another robot’s power switch, or unplug a wire on another robot? – Yes, if the robot is able to do this without any damage to the other robot, this is allowed.

Registration Form for Roanoke Robotics Sumo Robotics Contest
Name of the Team: _________________________________________________

Team Contact Person’s Name (16 years old, or older), please print: 

________________________________________________________________

Cell phone#: ______________________________________________________

Email: ___________________________________________________________

Do you wish to receive emailed information about future robotics events?  Yes / No

Street Address: ____________________________________________________

Radio Control Frequencies Used: _____________________________________

List of each team members’ names, robotics experience in years, and age bracket:

	
	Name

(please print)
	Robotics Experience

(years)
	Age Bracket



	
	
	
	16 & Older
	Younger

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	


The teams’ work will be documented through pictures and video. In the course of taking pictures and recording video, your team members, including children, may be in one, the other or both. This documents your permission to use the photos & video for activities to promote education, science, robotics & all related public relations activities.  
Signature of Team Contact: ____________________________________________
Date:   ______________________________________________________________
If other team members or friends wish to receive email updates about robotics events, please fill in their email addresses below.

