IEEE Robot Competition
Brandon Barker (brandon.barker@gmail.com), Maraud Gorjian

Advisor:  Dr. Hank Dietz

February 10, 2005

Abstract


This year’s IEEE Robot competition asks teams to construct an autonomous robot that successfully picks up five small metallic balls located in random positions on the opponent’s side of the playing field (see Fig. 1) and bring them back to your side and then return with the balls to your original starting square. In the process they must avoid the opponent's vehicle which is trying to do the same thing. Each team will have 5 minutes to get the opponents metallic balls. The metallic balls will be different for each team. Five will be matte black and five will be matte silver.

Our design (Fig. 2) will make use of parts from a sumo robot kit.  These robots are designed to push each other around; while this is not our objective, such a robot should be able to push around 5 steel balls and the ball retrieval mechanism.  We will be replacing the bumper on the front of the kit with a ball retriever and receptacle.  To balance the weight, we will put the motor that pulls the magnet and ball towards the back of the robot.  When the ball is being carried up by the magnet, it will get stuck between the rails while the magnet continues to be pulled by the motor.  The ball will roll back down into a hole and drop into the receptacle.
Competition Objectives: (as outlined on the IEEE Southeastcon 2005 website)
· Size Constraints – The limitations are a 6’’X6’’ base and a height of 8’’.   An arm or other device can stretch out 3’’ from the robot if necessary. Maximum weight is 20 pounds.

· Rules of Competition - There are several guidelines that influence both the mechanical and programmable designs of the robot.  It must be self-propelled, autonomous and may not be remotely controlled in any manner. It cannot contain any flammable liquids, gases, or explosives.   Since this is a competition, there is a competing robot positioned on the opposite side of the playing surface.  The objective of each robot is to retrieve the five steel ball bearings located on the opposing side (refer to playing surface for more details).  The balls must then be returned to a base located on one’s own side.

· Playing Surface – The track is 4’ X 8’ divided evenly into two sides.  White tape constructs a 1 inch border in the middle and around the track.  There are 5 drilled holes on each side, randomly placed.  A 6’’X6’’ white square denotes the base where balls should be returned.  An LED is in the center of the square; it lights up when time is up or all balls have been retrieved.  Figure 1 describes the surface in more detail.

Significance:

· Size – The model we are currently planning to use is very compact, with base dimensions of 10cm X 10cm  (approx. 4’’X 4’’), and a height that not in excess of 15 cm (approx. 6’’).  While there have been many robot competitions in the past, the size constraints have never been so rigid.  Last year, the limitation was a 2’X2’X2’ cube!  This has pushed us to use more innovative techniques and explore alternative, more efficient options for power consumption, battery requirements, and programmable devices.

· Autonomy – This robot demonstrates the ability of modern technology to solve problems and tasks without aid.  This is a very convenient aspect, since those with little or no experience in technology or engineering may be able to operate and appreciate the robot.  There is definitely a market for autonomous devices in the modern age.

· Diversity – Construction and design for this project require the cooperation of several different fields.  The abilities of an electrical engineer alone are not enough to devise the programming and mechanical design required.  The areas of computer science as well as mechanical engineering are combined with aspects of electrical engineering to get the job done.  This represents the integration of varying industries, expanding the possibilities and benefits manufacturers receive.

Figure 1: Playing Surface                                                                               
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Figure 2: Ball Retrieval Diagram

[image: image2.png]Robot Frame

Ball Trap

agnet

—Rails —

Ball Bin

Surface View

N





[image: image3.png]UK IEEE Robot Timeline

Form Robot team =
System Design

Evaluate Power Systemn,

Construct Robot

st
T —
=
=

“Test and Modiy Ball Retriever

Evaluate and Implement Sensors

=]
=
e —

“Tesing md Modifications o —=
Performnce Evinsion
e o
Sentor Destgn Competition
Kev 408 IEEE Competition
Senior Desizn
2 Miestome mukcer - start| #2% | Competition
S04 i Repor D Dite
2 Miestone marker - end
Gantt bar

B oL iep e —





Budget:  

As of this moment our budget will not exceed $800, and we estimate that we will actually not spend over $400.  By making use of “off the shelf” parts instead of highly specific or custom hardware, we should be able to save time as well as money.
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