Sumo Robotics
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Robot-sumo, is a sport in which two robots are placed in a ring that attempt to push each other out of the circle (in a similar fashion to the sport of sumo). The engineering challenges are for the robot to find its opponent (usually accomplished with infrared sensors) if its autonomous and to push it out of the flat arena. 
A robot should also avoid leaving the arena, usually by means of a sensor that detects the edge. The first robot that touches outside of the ring loses the round.

The first robot to win two rounds, wins the match. Different robots compete one-on-one against each other throughout the contest. The robot that wins the most matches wins the contest.
Robot-Sumo Classifications

Robot-sumo is divided into classes, fought on progressively smaller arenas:

Standard class robots (Japanese) may mass up to 3 kg and fit inside a 20 cm by 20 cm box, any height.  (Preferred)
Other classification includes Mini Robot with dimensions 10 cm by 10 cm that must fit in 500 gm
Classes are further divided into remote-controlled and autonomous robots.

Autonomous

After positioning and starting the robot, no remote control, power, positioning, or other help can be provided. The robot must care for itself until the round ends. 
Construction
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Sumo robots are built from scratch, from kits or from Lego components, particularly the Lego Mind storms sets. Sumo robots can be made out of any material. They can use any type or size of electric motor or electric-powered locomotion. They can contain any kind of processor, electronics, sensors, or batteries desired.

Rules and Regulations
· Lift can't reduce the robot below the required limit because the limit is specified in mass (universal constant) rather than weight (gravity component). For example, a helium-filled balloon can't be used to lighten a robot during weigh in.

· At the start of each round, Sumo robots must not exceed a specified width and depth.

· As soon as movement is allowed in a round, the robot may then twist, fall, or expand without size limits.

· At all times, robot behavior must be non-offensive, non-destructive, and non-harmful to humans, robots, and the facilities. Harmful robots are either not allowed to compete at all or are later disqualified if potential harmful issues are proven or revealed in battle.

· During the contest, the judge must determine if a robot's failure was due to its own lack of durability. Failures due to exposed wires or unsecured or flimsy parts shall be the responsibility of the robot with such weaknesses.

· Sumo Robots must not fly or generate lift to isolate themselves from the ring surface. The robot qualifies as long as a major portion of the robot is generally available to be pushed out by the opponent robot.
· After operating the robot the robots must remain at rest for about 10 seconds in order to give time to the operators to leave the "external space”. Nobody except robot is allowed in the ring.
GENERAL RESTRICTIONS

The following is a list of materials and practices that are prohibited: 

· All forms of radio jamming. 

· All electronic weaponry (stun-guns, Tesla coils, heat-guns or irons, etc.). 

· All liquid weaponry such as water, glue (including tape), expandable foam, etc. 

· All fiber weaponry and construction such as string, rope, cloth, nets (of any material whether metal, plastic, or fiber), etc. This restriction does not apply to fiber contained in a hardened material such as fiberglass, etc. 

· All physical interference between competitors. This includes obstruction of sight-line and destruction of equipment. 

· Flying Robots are not permitted (anything that makes use of an airfoil for lift). However, Floating Robots utilizing electric motors are permitted. 

· Time allowed for robot repair, adjustments, etc. between matches will be limited.
· At all times, Sumo Robots must not: 

· Emit smoke or fire 

· Leak, stain, or soil 

· Disperse powder, grit, or grime 

· Spray, throw, or use projectiles 

· Jam, shock, or electromagnetically interfere-------- 

· Snare, entangle, or employ nets/rope

· suction, magnets (in case of steel or iron based ring and any sticky glue or substance is not allowed which sticks to the robot in one place.

· Scratch, gouge, or scrape ----------------------

· Sumo Robots must not fly or generate lift to isolate themselves from the ring surface.
· Competitors must be able to transport the robots to and from the combat arena quickly and safely.
SAFETY REQUIREMENTS
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· Easily accessible on/off switch. 

· All explosives, corrosives, flames, pyrotechnics are prohibited. 

· Untethered projectiles are prohibited. Tethered projectiles may not exceed eight feet in length as measured from the arena floor vertically to the end of the projectile. 

· Sighting/pointing lasers are allowed up to 3mw. Any laser above 3mw is prohibited. 
· Any sort of furl that is used for combustion is prohibited
· Compressed gas is limited to 1000 psi. 

· Compressed gas tanks and valves must be protected from puncture or rupture. 

· Hydraulic pressure is limited to 3000 psi. 

· Wet-cell lead-acid batteries are prohibited. 

· Insulation is required on all exposed wires and terminals connected to the motor-power batteries. 

· Hardened steel blades that may shatter are prohibited. 

· If the robot has sharp points or cutting edges, it should come to the event with easily-installed covers that protect those areas. 

· Robots will be inspected for safety and reliability before being allowed to compete. Guidelines for safety require sound construction and operation. This means that tethers, blades, arms, levers, and all other mechanical parts and weaponry must be strong and secure. 

JUDGING 

Robots win by rendering an opponent "immobile" within the 5 minute time limit. Any robot that becomes damaged or malfunctions and is unable to move for 30 continuous seconds shall be considered "immobile." If after 5 minutes of competition both robots are still mobile, the winner will be chosen by official RW judges based upon a point system that takes into account three factors: Damage, aggression, and control. Of these three factors damage will be the primary criteria for determining a winner. If a match scoring results in a draw then the audience will decide the winner with applause using the same criteria that the judges use. 
Robots may not win by pinning their opponents. If a robot becomes pinned the judges will ask the aggressor to release. Robots who employee a strategy of "grab and hold" before using their weapons to attack their opponent will have one minute before they must disengage. If both robots are clearly locked in a "deadly embrace" the match will be stopped to separate them and then the match will resume for the duration of the match.

NOTE: Damage is defined as any perceived affect upon or alteration to your opponent's robot during a match i.e. scratches, dents, tears, gouges, holes, lost parts, cuts, etc. Perceived damage may be cosmetic or functional. Immobilization of your opponent insures a clear victory. However, just as in the sport of boxing a knock-out is not the only means of winning; so it is in Robot Wars that immobilization (or complete destruction) is not the only or even usual means of winning. Most matches are likely to be decided by point score. Immobilization may be achieved my any means within the rules except pinning. 
ARENA
(*Rectangular*) 

The arena is rectangular and measures approximately 30 feet by 54 feet. The surface is flat smooth asphalt. An eight foot high wall of clear polycarbonate surrounds the arena and protects the audience. Bleachers on three sides of the arena seat approximately 1000. A variety of hazards will be positioned within the arena. Some may be continuously active. Some may be fixed. These hazards may damage robots that come into contact with them.
(*Circular*):
The sumo ring has a diameter of 75 cm (about 3 feet), and is raised 5cm (about 2 inches) above the floor as shown in the picture above
The color of the ring is black, with a 5cm wide white edge boundary. Two starting lines in the middle are brown. All of these areas are "in" bounds.

An external area of at least 100 centimeters (3.3 feet) of empty space exists around the ring. 

This space must not contain any people, objects, lights, or anything else that would distract or interfere with the robots.

The floor may be any color but white. The external space and the raised-edge wall of the ring are "out" of bounds.
Cost and Proposed Time:

· Cost of construction: Under Rs 2000
· Proposed Date: Mid November
· Comments:
The lack of a height limit is important to some builders, as they may stack up electronics, motors, and other parts that wouldn't otherwise fit.

Crafty inventors build tall scoops atop their robots. The robots then fall down to make themselves longer than would be initially allowed.
