A hallway navigation contest has been scheduled for June 2012.   Attached are some draft rules for the contest.  

Our new meeting place at Cal State Long Beach has an excellent selection of floor layouts for such contests.  In fact all the floors have a different hallway layout except for floors 3 and 4 which are the same.  

For our first contest, I suggest using floor three on which we meet since it is a relatively simple layout.

Previous hallway contest rules at Cal State Fullerton had many variations of the contest with incremental degrees of difficulty.  This first version of rules specifies a relatively simple contest in hopes of making it accessible to many of our robots.

RULES FOR RSSC HALLWAY NAVIGATION CONTEST

May 12, 2013

1. CONTEST OBJECTIVE


For mobile robots to navigate over a relatively large indoor area through various known and unknown obstacles and return to the starting point or other specified goals.  

This contest is meant to provide a opportunity for both large and small robots to compete together and to promote more advanced navigation techniques.


The contest will provide several levels of complexity from relatively simple performance and robot requirements to more complex events highlighting more advanced navigation skills.

The contest  de-emphasizes speed as a goal and emphasizes sensors, navigation and intelligence to achieve success and accuracy

2.  CONTEST ARENA


The contest events will be held in the hallways of the Engineering and Computer Sciences building at Cal State University Long Beach.  Maps of the hallways follow.   Until further notice, the contest will be held on the 3rd floor of the building (the same floor on which we hold the RSSC meeting).

3.  ROBOT SPECS


There are no limitations on robot size or weight.  Practical limitations will be imposed by the other contest rules listed herein.  e.g.   Obstacles will always allow a minimum path for the robot to traverse of 30 inches in width.  Hence a robot of more than 30 inches width may not succeed if obstacles are part of the particular contest version.


The robot must be totally autonomous after it is started.  


Offboard processors are legal, but discouraged.               


The robot must provide a reference pointer on it that can be used to position the robot on the start point and to measure how closely it returns to the start point.  A pointer attached to the robot's base that reaches within an inch of the floor is an example.

Sensors:   Any type of sensors may be used to complete the contest


In order to make this contest accessible to as many entries as possible,  you may use any autonomous means to navigate the contest route including dead reckoning,  wall following,  map following,  etc.


All contests will have a time limit.  All contest time limits will permit a robot to complete the contest within the time limit if it can maintain a speed of 2 feet/second.  Robots that do not complete the contest within the time limit may still get a score.  (see scoring details)


The robot may be electrically powered and may activate and/or move its sensors prior to the contest start.  The operator may use any method to initiate the robot's motion when the judge starts the event.

4. DETAILS OF CONTEST LEVELS:


The first level of contest will be an empty hall with all doors closed.  Future contests will also contain various obstacles (defined later) to make navigation more challenging.  These obstacles may include furniture, open doors, and may include the participants and the spectators. 

4.1.  Level 1


This level will be performed on the 3rd floor of the building.  The robot will be placed on a start reference point defined below.  Upon contest start, the robot must navigate from the start point to the north end of the hallway, then to the end of the elevator corridor, continue to the south end of the hallway and return to the start point as accurately as possible. 

Start/End point.  

It will be marked on the floor in such a way that it should not be detectable by any sensors.  It will be in the center of the hallway in front of  room 317 and 15 feet north of the north side of the elevator corridor.

The operator may aim his robot in any direction as long as the reference pointer is aimed at the Start point.  See Bonus Points for associated option.

Waypoints:


The robot shall begin at the start point,  navigate to the north end of the main hallway.  Then it must travel south until reaching the elevator corridor.  It should turn right and go to the west end of the elevator corridor.  It then returns to the main hallway and turns right and continues to the South end of the hallway.

Then it returns to the start point.  

The robot should approach within 3 feet of the end of each hallway segment.  A three foot reference line will be indicated on the floor for judging in such a way that it should not be discernible to the robots.  A robot that does not approach within 3 feet will be allowed to continue but get no points for the waypoint.

A judge will follow the robot to ensure that some part of the robot's body crosses the line.  As soon as the judge has seen that the robot has complied, he/she shall move away from the robot.  If your robot is susceptible to errors from a nearby person in front,  you may want to pause for a few seconds when your robot has reached the end of the hall.


The robot must stop at the Start/End point.  It may be aimed in any direction, but scoring will be based on the distance between the robot's reference pointer and the Start/End point. 

Obstacles:


There will be no artificial obstacles in the hallway.  Participants and observers may be in the hallway but must remain at least 20 feet from the robot.

Scoring:


The robot will earn 15 points for reaching each waypoint (within 3 feet of the wall) and 20 points for reaching the end reference point.  The 20 points at the end will be reduced by 1 point for each 2 inches the robot is separated from the reference point with a minimum result of zero.


The judges will measure the distance from the robot's reference point to the mark on the floor. The 20 points at the end will be reduced by 1 point for each 2 inches the robot is separated from the reference point with a minimum result of zero.


In order to earn full points,  the robot must complete the course within 5 minutes.  (This means the robot must average a speed in excess of 1.75 feet/second.)  A robot which exceeds the time limit but is still making progress (in the judges' opinion) will be allowed to continue and will have its points score multiplied by (time limit / actual time).

Bonus Points:


The basic hallway will be with no obstacles in the hall and all doorways closed.   +10 points will be awarded for navigating the hallway with a 36" classroom door fully open on each side of the north hall.  Entering the doorway will be a disqualification and end the run.

The operator may choose to allow the judges to specify the orientation of the robot at the start.  This will result in +10 bonus points.  The specified orientation will always be at least 45 degrees from the north direction of the hallway.

The operator may choose to allow the judges to specify the location of the robot at the start.  This will result in +10 bonus points.  The specified location will always be within 2 feet of the hallway center and 10 feet from a hallway end.

The robot may choose to stop for 5 seconds when it has reached each waypoint (within 3 feet of the wall).  This indicates that the robot is aware of its location and gives a bonus of +5 points. 

Penalty Points:   
A penalty of 5points if the robot requires any external changes to the contest environment such as active or passive beacon.

a loss of 10 points for the robot hitting the wall or a door (or an obstacle).  Subsequent hitting of the wall during maneuvering away from the initial hit will not incur additional penalty points.  Penalty points will resume once the robot has moved about 4 feet from the original hit.
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