IEEE GLOBECOM 2005 STUDENT ROBOTICS CONTEST

In cooperation with the 2006 IEEE Region 5 Student Robotics Contest

Date:  Tuesday, November 29, 2005
Time & Location:  7:00 pm on St. Louis University Campus (immediately following the Student & Pre-college Reception—See Student Activities Page for More Details)

I.  Introduction:  The student robotics contest gives teams of students the opportunity to construct a working robot which can perform specified tasks.  Due to the popularity of the Region 5 Student Robotics Contest and the short time from the beginning of the academic year until GLOBECOM, the rules for this contest are a slightly modified portion of the tasks to be performed for the 2006 Region 5 contest.  By doing so, we aim both to promote increased participation by Region 5 schools in GLOBECOM 2005 and also to encourage teams to start working towards the 2006 Region 5 contest earlier in the year.  However, the GLOBECOM contest is open to students from ALL schools, not only those from IEEE Region 5.  

II.  Rules & Specifications:

A.  The competitions:  There will be two competitions for this contest, and teams may enter either or both.  The first competition purely tests the robot’s ability to rapidly navigate the course.  The second competition also tests the robot’s ability to find an object, recognize a task associated with it, and complete this task.

1. Competition 1:  Starting in room 1 (see course description in section B), the robot must completely enter all other seven rooms in as little time as possible without hitting any walls.  The walls will be the only obstructions for this competition, with no containers or other objects on the course.  Each robot will be given three opportunities to complete this competition, with the best time of each robot used to determine the winner.  Details on time penalties are given in section E.

2. Competion 2:  For this competition, a single colored container (described in section C) will be placed in either room A, B, or C.  Both the color of the container and the room in which it is placed will be randomly selected.  Each color specifies a particular destination room as described in section C.  Starting in room 1, the robot must find the colored container, determine the correct destination room, and travel there.  For this competition, the robot must completely enter the room containing the container, and time stops when it enters the correct destination room.  Each robot will be given three opportunities to complete this competition, with the best time of each robot used to determine the winner.  For each trial, the container color and placement will be changed.  Again, hitting the walls will result in a penalty.  Details on time penalties are given in section E.  Note that for this competition the container need not be moved to the destination room, but there is neither a penalty nor a bonus for doing so (or any other contact with the container).
B.  Details of the course: Note that for all linear measurements expressed in inches, there is a tolerance of +/- 1/2”. The 3/4” black line has a tolerance of +/- 1/8”. All other tolerances are noted where applicable.

1. Course description: Figure 1 shows the layout of the course. It is a “warehouse” of 8 rooms, each 2 x 2.5 feet in size with a single entrance/exit 2 feet wide. A corridor 3 feet wide will separate 4 rooms on one side from 4 rooms on the other. Note that the “walls” between rooms are shown in Figure 1 as black lines for clarity. In actuality they are only 1 inch high dividers and are painted white like the floor.

a. Plywood sheet construction: The course will constructed of 2 plywood sheets joined together to make a relatively smooth floor. The floors will be painted flat white, with a ¾” wide black line running between the rooms and in the center of the corridor. The two 4’ x 8’ plywood sheets will be placed such that the central corridor line will cross the joint of the two sheets perpendicularly. (In Figure 1 the top of the course will be one sheet and the bottom half the other).

b. Walls: Walls will be simulated with 1 inch square wooden molding strips. Robots cannot cross over the molding. There will be no ceilings on any of the rooms to afford viewing as the robot runs the course. The molding strops will be painted white like the floor. Molding that forms the walls of rooms B/C and 2/3 will be mounted to the top plywood sheet with no overlap, thus the walls for rooms C and 3 will be slightly (1/2” or less) wider than the other rooms. A robot is not to pass over the plane formed by the molding. Doing so results in a penalty. 

c. Room details: Each room is 2 feet wide by 2.5 feet long. Inside of each room the black line will end in a solid black circle that will be 10 inches in diameter. This black circle will be the place in which the storage container will be stored for competition 2 (there will be no containers for competition 1). The storage container may be anywhere inside the circle.

d. Starting point: The starting point is room 1. The robot will be placed so that it is completely inside room 1 (outgoing). The placement and orientation of the robot is up to the discretion of the competing team so long as the entire robot fits inside room 1 and no part of it touches any wall. The robot must meet the size and weight check before being placed on the course (see section D for details).

e. Starting time: Each team will be given 1 full minute to move their robot onto the course and do any preparation necessary. At the end of this 1 minute prep time, the judge will announce “Activate your robot and clear the course”. This will allow the competitors to flip an ON switch or similar activation method and step off of the course. When the “Activate your robot and clear the course” announcement has been made, a start clock will begin counting down 30 seconds.  The course time will begin from the time that the robot moves out of the starting room.  If a robot fails to leave the starting room within the 30 second start time, the robot will be declared immobile and the run time will end at that point.  No time score will be recorded for such a run, but it will count as one of the three trials.

2. Course navigational aids

a. Black line: This will be used to aid in navigating from room to room. There are straight line segments joining adjacent rooms and curved segments to allow the robot or robots to make turns and maintain good tracking of the line. The line will be ¾” (+/- 1/8”) wide with a radius on turns of 8 inches.

[image: image1.png]Figure I: Course Layout




b. Floor reference markings: As shown in Figure 1, there are 3 reference markings on each side of the line that a robot may use to orient itself. Figure 2 shows the 3 markings and their size relative to the main black line. These markings consist of 2 rows by 3 columns of black rectangles. Each individual rectangle field is 10 mm (+/- 1mm). This pattern occurs on both sides of the line at a midpoint between intersections. The markings are mirrored images of each other on each side of the line. This allows the markings to identify the robot’s position and also in what direction the robot is traveling. The reference markings are referred to as X, Y, and Z. X shall be placed at the midway point between rooms A and B. Y shall be at midway point between rooms B and C, and Z at the point between C and D. Note that because the plywood sheets will join at the midway point between rooms B and C, that the reference marking Y shall be 1 inch closer to room B.

c. Black circle in each room: Each room will have a solid black circle that is 10 inches in diameter. The center of this circle will be placed 18 inches inside the door and 12 inches from the walls.
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Figure 2: Black line and Floor reference markings




C.  Storage containers (for competition 2):

1. Dimensions and weight: The storage containers will have the same form factor as a common soda can with some ballast in the bottom to give it stability. This will allow anyone to easily build a mock up of the course and test their robot’s object location system. Height of a standard soda can is 4.8 inches (122 mm). The outer diameter of a soda can is 2 1/2 inches (+/1 1/8”) or 6.4 cm (+/- 3 mm). The weight of an empty soda can is 0.5 oz (14 grams). The weight of the ballast shall increase the total weight of the can and ballast to be 2.5 oz (+/- 0.1 oz) or 72 grams (+/- 3 grams). The ballast used in the competition containers will be common sand. The pull tab will be removed and the hole plugged so that ballast cannot fall out.

2. Color: There will be only one soda can on the course during any given run, colored red, blue, yellow, or green. Each of these colors will be as standard as possible. With respect to an average vision system or color sensor, the color sample should sample an RGB value of the can where Red, Yellow, Blue, or Blue + Yellow (Green) are highly saturated (value of 150 or higher) and the other color values will be 50 or less. Lighting conditions contribute greatly to RGB sampling value drift; therefore teams should design to calibrate to the course conditions beforehand. Opportunities to do so will be afforded during the reception before the competition, as well as during the 1 minute prep time at the start of a run.

3.  Corresponding destinations:  The color of the can determines the destination room for the robot as follows:   red designates Room 1, Blue designates Room 2, Green designates Room 3, and Yellow designates Room 4.
D.  Robot Design Restrictions:  This competition is intended to encourage creative and improvisational design. The only hard restrictions are that the robot must be autonomous (self acting) with no means of human control whatsoever and it must be safe for the course and viewing audience. Specifically, the rules for the competition are as follows:

1. Size and weight: The warehouse is of a limited size and the specifications of the size of doors, turn radii, etc will in turn themselves be a limit to size. A maximum size is declared then to be 16 inches x 16 inches with a height limit of 3 feet. This is done to ensure that the course will not be damaged by a robot as it runs. 

2. Sensors: Any sensor or combination of sensors is legal within the restriction that the robot must be autonomous.

3. Power: The robot must be self powered and self contained. For safety purposes power source must be electrical. No combustion engine power system is to be permitted. Batteries must be completely enclosed. Considerations are lead acid type batteries or lithium batteries that can pose a fire hazard under certain conditions.

4. Locomotion: Safety is the only restriction. Since the robot must be autonomous, a flying robot is impractical given the size of the course. Wheels or legs or arms or anything else conceivable is legal. DC motors, pneumatics, air muscles, muscle wire (Nitonol), etc are all acceptable.

5. Controller/Processor: No restrictions.

6. Manipulator: (Gripper, lifter, etc) Safety is the only restriction.  Note that while not needed for the present competition, such manipulators that could be useful for other contests such as the Region 5 contest are not restricted beyond the safety issue.

7. Safety is the golden rule: Any robot that is deemed to be unsafe by the judge(s) can be disqualified until it is modified to be safe. This rule is a catch all and is only placed here to allow for some very unreasonable design, or for a robot that is fabricated so poorly that it poses a threat

to the course or audience. 

8. Multiple robots: Although allowed for the Region 5 contest, due to the simplified tasks for this contest any team with a multiple robot design is allowed to only have one on the course for the GLOBECOM contest.

E.  Time Penalties Schedule:

1. Penalty for contact with walls: Any contact with the “walls” (rounded molding) results in a time penalty of 5 seconds. If any portion of the robot touches the molding, this is deemed as contact and results in the appropriate time penalty. Since the molding simulates a wall, a robot may not pass a portion of its fuselage over the molding. The judge will give a ruling for this based on visual inspection and must err on the side of discretion, so do not design a robot that is so large that such subjective methods become frequently necessary.  Any such ruling by the judge is final and cannot be contested.

2. Note regarding deviation from black navigation line: There is no deduction for a robot that does not travel at all times on the black line so long as it does not make contact with the walls.

3. Penalty for leaving course boundary: A robot that strays off the course will be disqualified for that trial.  Straying off the course is defined as any portion of the robot touching the floor on which the plywood course rests. No score will be tallied for that robot’s run, but it will count as one of the three trials.

4. Provision for unsafe robots: A judge may at anytime declare a robot to be unsafe and disqualified for that run. No time is recorded for disqualification of this type.
For more information or to sign up your team, please contact: 

Sean Bentley, GLOBECOM 2005 Student Activities Chair, at s.j.bentley@ieee.org
For complete rules for the upcoming 2006 Region 5 Robotics Contest, visit:

http://www.2006ieeer5conference.com/2006_Robot_Rules_V1.pdf
Special Thanks to Jonathan Bartlett, organizer of the 2006 Region 5 Robotics Contest!

