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Robot Triathalon

Description of the contest

The idea of this competition is for robots to compete in three individual events to test their strength, agility and durability.  Their scores for the three events will be combined to crown an overall ironman of robot competitions.  The three events are sumo, Indy 5.00 (oval racing), and an agility course.

Overall Robot Building Rules

All robots must fit within an 8” x 8”x 8” cube and weigh no more than 1Kg (2.2 lbs).  The robot may NOT expand beyond this size at any time during any competition.  All robots are to be constructed of 100% Lego brand parts (see sensors exception below). No glue, melting or modification of Lego brand parts is allowed.  Robots are to be completely autonomous for every event.  Entrants will be allowed to switch programs for each event, but once started, robots should be completely autonomous. The controller (NXT, RCX, Spybot, Cybermaster etc) may not rely on an external computer for computational assistance via infrared or wireless communication.  

Sensors exception: Commercially available 3rd party sensors such as sensors from HiTechnic and Mindsensors WILL be allowed.  Home-brewed sensors or sensors derived using prototyping board will NOT be allowed.

Since these three events are so diverse, re-configuring the robot between events will be allowed.  A maximum of 5 minutes will be available to allow for re-configuring between events.  However, there are some limitations.  Removing pieces will not be allowed.  The robot must start and end the competition with the pieces it started (battle damage during the Sumo event will not count).  However, between events, pieces may be flipped, rotated or moved out of the way to “transform” a robot to compete in the next event.  Pieces may NOT be taken off and put on another place on the robot.
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Robot Triathalon (cont) 
Overall Competion Scoring

The overall scoring of the competition will be based on the rank of the robots in the individual events.  For example, if there are 15 robots entered in the triathalon competition, the winner of any one event will receive 15 points, second place will receive 14, and so on.  The last place robot will receive 1 point.  Robots entered in the triathalon but unable to compete in one event will receive zero points for that event.  Score/ranking for each individual event will be calculated differently as outlined below.

Competition #1 Sumo

This competition will involve two robots in a circular ring, with the goal being to push your opponent out of the ring or otherwise disabling them within the time limit. While pushing your opponent out of the ring is the most common way to win a round, disabling your opponent (flipping, lifting, etc.) is strongly encouraged. 

The Arena:

The event will take place on a 4’ diameter smooth plywood or similar surface ring, painted flat black, with a 2” wide white boarder to help the robots determine the edge of the ring. It will be raised a few inches above the floor to help determine when a robot has “fallen off” (generally determined by the robot touching the ground outside the ring, but left up to the judges jurisdiction). No assumption should be made about what is beyond the edge of the ring (i.e., the ring may be undercut, for example).
Event structure:

Every robot will go up against every other robot in single combat (termed a round) on as many as three separate attempts (termed a bout). At the end of the event, the robot with the highest cumulative score in its class will be declared the winner. In the event of a tie, the winner will be determined by popular vote.

Each round will be limited to three minutes or three bouts, whichever comes first (if at the end of that time there is no winner, the round will be declared a draw). The winner of a round is simply the robot that has won the best of three bouts, with each bout lasting no more than one minute. The winner of a round will receive two points, and the loser zero, while a draw will result in one point for each robot. If during a bout the robots are entangled and wear and tear is 


Robot Triathalon (cont)
occurring, both contestants can agree to a restart of that bout. The robots may be restarted but the three minute overall time limit still applies (in other words, once three minutes are up the result of the round is determined by the results of the completed bouts, even if three bouts were not achieved during that time).

Starting a bout:

Robots will be placed side-by-side in the center of the ring with approximately a 6” gap in between them and facing in opposite directions.  At the start of a bout the robots must wait 5 seconds before any motion is made.  The first motion for each robot should be forward.  If there is no clear front or back to a robot, the direction of this first motion will define the “front” for purposes of the initial facing of the robots.    

Competition #2 Indy 5.00

Autonomous robots will run head-to-head races of five laps around a 8’ x 10’ oval gradient track.  The event will be double-elimination or round-robin style (depending on the number of participants; single elimination is a possibility).  The winner of each race will be the robot that crosses the finish line first.  A 3 second built-in starting delay should be included in the robot’s programming.

Arena:

The oval track will have a smooth black and white gradient across the surface (darkest black at the “inside lane”, fading smoothly to lightest white at the “outside lane”; see for example http://www.brickshelf.com/cgi-bin/gallery.cgi?i=288812), so that by trying to remain in a certain gray “zone” on the track the vehicle will remain in a certain “lane” on the track (note: the gradient will be as smooth as possible, not actually a series of separate “lanes” or “tracks”). The oval will be centered on a 4’ by 8’ surface, with no rails or other physical limits. However the outside of the track as well as the inside will be marked with a string or light rod balanced on stands, so that if a robot hits either of these limits it can be detected and time penalties can be assessed. The track will be made available for pre-race testing and tuning the day before, so that everyone can have a chance to adjust to the track and lighting in question. The starting line will be defined by a mark outside the oval itself (so that nothing interferes with the smooth gradient) roughly halfway along one straightaway, and all races will take place in a counter-clockwise direction.
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Event structure:

Before the actual race each robot will be allowed one minute or five laps (which ever comes first) to establish the robots qualifying time: the shortest single lap during this “speed trial” will be that robots qualifying time. Each individual race will be a match between two robots, with the one with the lower qualifying time getting to selecting starting position first. Once both robots have been placed, the judge will ask the competitors to start their robots simultaneously. If at any time during the race a robot either is unable to continue (crashes, stops, breaks) or crosses the inner or outer boundary, that robot will be stopped and removed from the track. If the other robot is not likewise incapacitated, it will be allowed to finish the lap it is on. Once it has crossed the line, both robots will be restarted on the line with each robot being credited only those laps which it has completed a complete circuit of the oval. The first robot to complete 5 cumulative laps will be declared the race winner.

Special Indy 5.00 construction & design limitations:

All robots must have a standard placement front and rear bumpers:  This is defined as the height of a Technic beam connected to the axle of a LEGO Mag wheel (49.6x28 VR), as included in the Mindstorms RIS kits (see http://www.brickshelf.com/cgi-bin/gallery.cgi?i=691461 for an example – the bumper should be at the height of the red Technic beam in this figure). Note that is not required that the robot use these wheels, only that the bumper is set at this height.  The bumper must be straight and not angled or sloped (i.e., it must be perpendicular to the direction of motion), and must extend across the entire width of the robot.  The goal is to keep competitors from becoming entangled or locked together during a race.
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Competition #3 Agility course

Robots will compete separately in navigating an agility course of increasing difficulty.  The robot that travels the furthest will win.  Each robot must remain on the course, if a robot strays, the point where it strays off the course will be scored as its distance.  In the event two robots navigate the course to the exact same distance, the travel time will determine the winner (shortest time will win).  

The course:

The agility course will consist of several 48 x 48 stud grey baseplates connected together.  At the center of the baseplates will be a line of 2x2 stud black tiles.  The tiles will serve as a navigation aide for the robot to use to remain on the course. There are three possible paths for each 48 x 48 baseplate.  The line of black tiles can be straight, meander side-to-side (see picture below) or be a 90 degree turn.  Either way, the black tiles will always line up in the center of the baseplate at the edges.  Obstacles consisting of LEGO bricks & plates (including slope pieces) will be placed on the baseplates.  There will be no recognizable pattern to the obstacles.  The obstacles may be any size or shape, but there will never be more than a 1-brick height difference between adjacent pieces.  There will always be at least 1 empty stud spacing between the black tiles and an obstacle.  The difficulty of the obstacles will increase as the robot continues further along the course.   

