Robot Dodgeball
The concept of this game is modeled after dodge ball.  This analogy facilitates explaining the game to outside observers and yet creates a highly dynamic game and fairly challenging game to play.  The key features of this game are that it is simple to describe, simple to set up, fairly simple to referee and yet supports a wide variety in robot sophistication, strategy, planning and team-work.

Field
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The field is envisioned to be a standard FRC field dimensions.  The only required equipment is tape to designate the zone boundaries and kick balls.  This will allow teams to very quickly and inexpensively construct a test facility.

The field is divided into three primary zones: a blue zone, a red zone, and a neutral zone.  The configuration of the field is as shown in the figure below.  Each team is intended to operate within its’ own zone and the neutral zone.

At the start of the game the team’s robots are placed within a section of their own zone designated as the starting zone.  This zone is intended to allow a wide range of starting configurations and promote maneuverability at the start of the game.

The game piece is a standard size kick ball (although safety may dictate using a Nerf style ball ala the “Aim High” game in 2006 – this decision should in no way affect game play).  Five balls are aligned along the mid-point of the field within the neutral zone.  Each team is also provided with two balls that can be entered into play by the human player

Alliances

This game is played between two teams.  Each team consists of 5 randomly selected robots.  Having more robots on the field at the same time serves multiple purposes.  First, the amount of inter-team coordination and strategy required to play the game is increased if on the field robot conflicts are to be avoided.  Second, the increased density of robots proportionally increases the probability of scoring.  Third, each team will ultimately play more games since there are more robots involved in each game.

The area allocated for the operator interface stations will necessarily be restricted.  These tight quarters will require a high degree of cooperation between the human teams in order to operate effectively as a team.

Each team within an alliance is assigned a number 1-5.  This is to be used as part of the scoring/game strategy.

Since there are 5 robots on each alliance in this game, that introduces a new wrinkle in choosing alliances for the elimination rounds.  It is envisioned that there are 4 alliances in the elimination rounds (for a total of 20 teams) and that teams would be selected in the order 1-4, 1-4, 1-4, 1-4.  The pairing of seeds would be as follows:









The best 2 out of 3 format would be retained.

Scoring

The primary way to score is to hit an opposing team’s robot with a ball in the air.  If the robot that was hit is not in a disabled state then 5 points are awarded to the team throwing the ball and the robot that was hit is disabled for 10 seconds.

The secondary way to score is based off the number of balls that are trapped within the opponent’s zone at the end of the game.  For each ball that is within the zone, 2 bonus points are awarded.

The human player has two balls that can be brought into play.  These balls are scored in the same manner as regular balls (ie. if they hit an opposing robot in the air then 5 points are awarded.  If they are trapped on the opponent’s side of the field then 2 bonus points are awarded).

A bonus multiplier is applied at the time the score is awarded that is equivalent to the number of disabled robots plus one.  For example, if an opposing robot is hit while two other opposing robots are disabled then a total of 5x(2+1) = 15 points.  Likewise if there are 3 disabled opposing robots at the end of a match where 3 balls are trapped in the opponents zone then 3x2x(3+1) = 24 points.

A note about score-keeping…  Scoring is intended to be kept electronically.  As a robot is hit with a ball, the alliance number of the robot that was hit is entered on a keypad which informs the field computer (via wireless or wired).  The field computer checks the robot’s state and if the robot is not currently disabled then it awards the points and activates the disabled state on the robot.  Once the 10 seconds are up then the robot is re-enabled and play can continue.  Multiple referees are needed to monitor each zone due to the highly dynamic nature of the game so this method of scoring eliminates potential duplicate recording.

Penalties

Because of the separation in zones there are very few penalties within this game.  Robot to robot contact is limited strictly to bumpers.  The two main penalties stem from zone violations and multiple ball possession.  If a robot crosses into the opposing alliance’s zone for any reason then a 10 point penalty is assessed.  Since there is a neutral zone buffer, there should be no excuse for these violations.  Only one ball may be possessed by a robot at any point in time (pushing is not possession).  Possession of multiple balls is also a 10 point penalty.  For the purposes of this game possession of a ball falls under the same definition as that of the trackballs in 2007.

If balls are removed from the field of play, whether accidently or intentionally, a 2 point penalty is assessed to the team that last touched it before leaving play.

Game Play

Each game starts with a 15 second autonomous mode.  There is a clear tactical advantage to obtain the balls from the neutral zone during this period.  Also, autonomous targeting may be more reliable if the opposing alliance is not moving.

This game emphasizes maneuverability and targeting of moving objects.  The challenge for inexperienced teams is to create a highly maneuverable platform that won’t be easy to hit.  For more advanced teams the challenge is how to target a moving target (given that your own robot is most likely moving as well to avoid getting hit).  Inexperienced teams can shepherd balls to an alliance shooter or push them to the opponent’s side to get bonus points at the end of the game.  Shooters can work together to bracket a hard to hit target.  The 2005 Behind the Design book is an excellent resource that is available to help teams with designing a ball handler and shooter.  Even with these components there is still a significant challenge in targeting.

The introduction of the disabling of a robot that is hit for 10 seconds introduces additional layers of strategy in that teams may intentionally choose to have a robot shield a valuable shooter since having the shooter disabled prevents offensive.  Also, multiple robots can team up against a very powerful robot to disable it and potentially keep it disabled.

The capabilities of the new controller combined with the potential capabilities of Labview’s vision processing routines make this game particularly intriguing since it really stresses why the transition was made.

Strategies to Avoid
Some of the potential strategies that we want to eliminate are ball hoarding and intentional disabling of robots to create a strategic advantage.  Ball hoarding makes for a boring game since all the robots are essentially driving around without any means of scoring.  This was the rationale behind the incorporation of the balls that can be introduced by the human players and the penalties for having balls trapped on your side at the end of the game.  Additionally one could consider adding a bonus to a side that managed to trap all of the balls that are in play on the opposite side during the game in order to provide additional motivation to keep the balls moving.

If a robot is disabled on an alliance for a mechanical problem, the intention was to avoid creating a sitting duck that the other alliance could score at will on.  In these cases, the e-stop button would be pressed and no further points could be scored on the robot due to the robot being in disabled mode.  This creates a potential hole where a team could build a lead of more than 10 points and then hit e-stop and the opposing alliance would be unable to score enough points to overcome the deficit.  To counteract this potential strategy bonuses are incorporated based on the number of disabled robots on the opposing side at the time the score is evaluated.  Note that this also counteracts the effect of having robots missing from the alliance as well.  In these cases there is more room to maneuver and so the difficulty of hitting can be higher thus justifying the additional multiplier.
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