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4th LATIN AMERICAN IEEE STUDENT ROBOTICS COMPETITION 

Joint with VII SBAI - BRAZILIAN SYMPOSIUM ON INTELLIGENT AUTOMATION 


Rules for the LEGO BEGGINERS category


The Robotic Manipulation Pharmacy

Situation:

In a recent past, two spaceships were exploring Mars when an oil leak caused one spaceship to crash on the planet surface. The crew of this spaceship was seriously wounded or dead in the crash. Fortunately, there were two robots in the remainder spaceship that quickly rescued survivors, bringing them to the second ship.

Now, the remainder spaceship is flying back to Earth with the survivors sleeping in a suspended animation state. However, this travel is too long and the severely wounded will probably not resist without appropriate medication. Providentially, this ship is equipped with a manipulation pharmacy. So, the clinical situation of each survivor is carefully informed to the main computer that assigns a prescription to them. The correct manipulation of each prescription is now a challenge for the robotic crew.

Due to recent chemical advances, all possible prescriptions can be produced using only two elements: bluelithium (a blue substance) and blacklithium (a black substance). These are rare and unstable substances that evaporate in contact with the air if not conserved under low temperatures. The order of addition of these substances is essential to produce the correct prescription.

For sanitary reasons, Earth laws force that robotic manipulation pharmacies operate with two robots: the manipulation robot and the freezer robot. The freezer robot must control the ingredients-storage freezer and only the manipulation robot can produce the drugs. So, when the manipulator robot needs an ingredient, it must request it to the freezer robot at a freezer door.

Objective:

Two robots with different abilities placed in an arena (the robotic manipulation pharmacy) must produce a drug according to a prescription without any human interaction. Robots will read the prescription after the beginning of the challenge.

The arena:

The arena has two rooms: Room F (the freezer robot area) and Room M (the manipulation robot area). The ingredients are stored in Room F. In Room M there are the prescription of the drug that must be produced at the moment of the challenge and a glass where the ingredients must be placed. Rooms are separated by two freezer doors. Both doors can be used at any time. Next figure shows the arena and Appendix 1 presents its dimensions.


Figure 1 – Robotic manipulation pharmacy arena.

Floor and Walls:

The floor and walls of each room will be of a light not textured color (white, or close to white). Calibration must include lines and floor. The arena will be placed so that the floors are flat and level.
Game expectation and suggestions:

The robotic manipulation pharmacy is a cooperative task. Therefore, communication between them is na essential issue to accomplish the challenge. In order to program robots we suggest softwares such as NQC, BricOS and LejOS. The Robolab software is not recommended because it is very limited. The NQC software, for example, is able to establish communication between two LEGO robots easily (see this for example).

Remember that the main objective of the game is to develop solutions for autonomous mobile robotic problems. Therefore, construct your own robots, improve your algorithms, learn with your errors and compete with a fair play spirit.

The robots:

Each robot must carry 1 or 2 RCX with no limited number of sensors and motors. It is important to remember that only official LEGO pieces and sensors are allowed, i.e., only temperature, rotation, light and touch sensors can be used. Micro or regular motors are allowed. At all times in a match both robots must fit into a 30cm cube, even when its parts are completely extended or opened. An antenna is not allowed, except if inside these limits. All robots are to act autonomously, that is to say, robots must operate without human control during contest.  There is no weight limit for this challenge. 

The ingredients:

Ingredients are represented by cubes of MDF (Medium Density Fiberboard) with 2cm of side and each one has a an specific color: Blue (C=100;M=79;Y=0;K=0  or R=0;G=0;B=255) for Bluelithium and Black (C=0;M=0;Y=0;K=100  or R=0;G=0;B=0) for Blacklithium. There are 10 cubes available of each ingredient. Always when an ingredient is not in the freezer or it is not in contact with a robot, it will be withdrawn from the arena (it will not return to the freezer). 

Ingredients must be traded between robots only through the freezer doors (whose have walls with 1cm of height).  Any door can be used for that. Ingredients must not be hurled.

The prescriptions:

Medication formulas should be read by the manipulator robot just after the start of the game (no human interaction or changes in program will be allowed after prescription reading). Prescription will be available near the manipulator-robot start position in the arena. Each prescription follows the pattern shown in Appendix 2. Before the game starts, the ingredients will be randomly selected. An example of a prescription is below:






Figure 2 – An example of a prescription
Specific rules:

· Each team will have 10 minutes to prepare its medication. The team with the higher number of points will be declared the winner. 

· The manipulator robot is not allowed to walk across the freezer door (otherwise it can freeze) and the freezer robot cannot trespass the freezer door or it can burn. In any case of trespassing, the robot will be punished with -1 point and the robots will return to their start position in the game.

· The ingredients must be under low temperatures or in touch with any robot (manipulator robot or freezer robot). Any ingredient out of the freezer and not in touch with any robot will “evaporate” (i.e. it will be withdrawn from the arena and it will not return to the storage area).

· A team can withdraw its robots from arena in situations such as mechanical damage, deadlock, and so on (after a judge authorization). However, the team will loose 1 point for each human intervention. As na effect of a robot being withdraw, the two robots must return to the start position of the game. Reprogramming is not allowed in the period of the game.

· Judges can punish a team with the lost of an arbitrary number of points if any member of the team faults with the “fair play spirit” at any time.

Point summary

· Ingredient placed in correct place and order: +2 points

· Ingredient placed in incorrect order: +1  warning

· Team restarted robots: -1 point

· Robots trespass walls: -1 point

· Ingredient evaporation: +1 warning

· Fault in fair play spirit: loss of an arbitrary number of points

Any team starts the challenge with 0 points and 0 warnings.

Classification criteria

The following criteria will be successively adopted in order to classify teams:

1. Number of points: the team with more points will be declared the winner;

2. Number of warnings: if two or more teams finish the competition with the same number of points, the team with less warnings will be declared the winner;

3. Time spent to accomplish the task: if two or more teams finish the competition with the same number of points and warnings, the best time spent to accomplish the task will be considered to declare the winner;

4. Time to put the first ingredient: if two or more teams finish the competition with the same number of points and warning and both didn’t conclude the prescription preparation or concluded with the same time, the time to put the first correct ingredient will be considered the winner;

5. New game between teams: a new game among them will decide the winner;

Team Description 

1. Maximum of 4 students on each team or 3 students and 1 teacher. 

2. Each team must provide names, institutions, country and status (student or teacher) of each participant. 

3. All participants must belong to an educational institution. 

4. Students can’t be registered in more than one team. This rule is not applied to teachers. 

5. Each team must register a team leader who is responsible of knowing all the rules, changes, competition schedule and so on. 

Environment conditions:

Teams must come prepared to calibrate their robots based on the lighting conditions at the venue. Every effort will be made to keep the ambient light at a low level with infra-red (IR) radiation from incandescent lamps and natural lighting minimized. 

Every effort will be made by the organizers to locate the rescue arena away from magnetic fields such as underfloor wiring and metallic objects. However, sometimes this may not be avoided. 

Hint: It is recommended that teams design their robots to cope with variations in lighting and magnetic conditions, as these vary from venue to venue. Teams should come prepared to calibrate their robots based on the conditions at the venue.

Suggestions 

· For programming the robots, it is better to forget the Robolab software provided by the fabricant. It is very restrictive. Instead, use one of the following: NQC, BricOS (LegOS), LejOS, etc, for programming the necessary behaviors (tasks or threads). 

· Use light sensor responses to differentiate objects. Try to perform as many tests as possible to get the calibration working well. 

· In the competition day, the light will be (almost) the same in all arena places (except in regions close to its walls). 

· Make sure all measures are made with the same level of battery so you have no difference in operation during the contest. 

· Try to make modular programs, that is, each module responsible by an action (e.g. get in the environment, find human, leave the environment, leave the human on the spaceship). A program based on Predicate States would work fine. We believe Reinforcement learning strategies can be implemented. Remember you have 32 K of memory for firmware and program. 

· Several robot skills were used in past competitions to solve and complete old challenges, try to learn more about them and use the creativity to improve the robots skills even more. 

Situations not foreseen in this summary will be regularly appreciated by organization committee. 

Always check this page for rules updates.



Appendix 1: ARENA

The walls and the floor are made of wood  (0,5 mm of thickness) in white color.








Appendix 2: PRESCRIPTION LAYOUT (real size)
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