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Introduction

Many aspects of this ubiquitous party game could be greatly improved through the use of embedded intelligence. For example, the position of cups on the table could be better managed by an internal computer which would respond to game play in real time.  Additionally, the levels of the beverages can be maintained more accurately by a coordinated pumping system positioned on the table.  The game rules can more accurately be enforced if the necessary information is available to the computer. The streamlining of this game can help maximize enjoyment for all parties. 

Problem Description

The primary problem with the current game play experience is the lack of standardization with respect to the setup and rules. The game could be improved by an automated system managing the game play.  For example, dispensing equivalent amounts of liquid into the playing cups has not been managed well.  Furthermore, the placement of these cups is usually sloppy and unorganized.  This complication would be eliminated by our system.  Additionally, there are fewer chances for spillage and other human errors if the system can monitor the game action and respond accordingly. We feel that these problems can easily be solved using a variety of technologies. 

Proposed Solution

The problems discussed above can be easily remedied by the addition of sensing technologies and embedded intelligence.  Game setup normally requires some degree of effort from the players and introduces unnecessary sources of error.  Through the use of some standardized initial setup, we can ensure a level playing field.  The proposed system would involve a coordinate field with a controlled moving arm, which would place and move cups at the beginning of the game.  This rig will be controlled by some form of intelligence.  Available options for the user interface include an integrated controller, a PC, or a smart phone interfaced with a web server. This interface will be the only way users interact with the table to prevent human error during the game.  Users will initiate the game through the interface, whereupon the table will proceed with its startup routine.  This routine will include filling and placement of game cups using an on-table dispenser managing the conditions of the beverage of choice. The rules of the game are nuanced, but we feel this system will even allow new players to correctly follow procedures.  During the course of the game, the users will be presented with options regarding cup position according to the rules. This will be managed through the interface by the user.  This will help new players learn how the game is played because they will be guided as they play. 
Demonstrated Features

· Beverage distribution during game initialization
· Initial cup placement 

· In-game functions

· Appropriately react to scoring

· Move eliminated cups off of field of play

· Reconfigure cups based on user input at various points throughout the game

· Log historical game play data
This list is an extensive inclusion of all the possible modulations of this project design.  Most, if not all, of these features will appear in the final presentation in May.

Available Technologies
The following technologies are necessary for the movement of the cups:
· Step Motors

· Solenoid magnets

· Machine Hardware (for arm and necessary screws, etc.)

The following technologies are necessary for the dispensing feature:

· Flow meter

· Valves, tubing, etc.

· Beverage reservoir
The following technologies are necessary for the user interface:

· Software application that will allow user to interface with the game through their own computer.

· Internet connection and web server may be required in order to allow web-based user interaction
In addition, we will have customized coasters upon which each cup will rest.  We will explore all possible microcontroller options which will help us to accomplish the features we have listed.
Engineering Content
The team will have to build the table to allow enough space for the necessary components. Because the table will be very large, there is almost no space constraint for our project.  Once the table is constructed, we will proceed by designing and building the hardware portion of the control mechanism.  This will be an array of bars underneath the surface layer of the table.  The surface will be a thin layer of some synthetic material e.g. a plexi-glass or plastic sheeting. The controlling mechanism will have a solenoid magnet mounted to it, which will control the cups from below.  Our team will have to fine-tune the strength of the solenoid to ensure precise control of the cups.  The solenoid interacts with a custom coaster on which the cup sits. This coaster-solenoid relationship will require careful planning and design.  The team will then interface the hardware with the system’s intelligence.  The controller needs outputs for the x- and y- motors, as well as the solenoid control.  Next, we will address the user interaction with the table.  During this phase we will write the software for the user interface on the table. First, we will design the specs for the Startup routine.  This will instruct the hardware to setup the initial cup positions. The game play rules will then be incorporated into the program to manage the game correctly.  During this phase we will add the components which monitor and respond to real time game play.  This will include sensing technologies on the cups to detect made balls. The ball-sensing aspect of this project presents a significant engineering problem. Ideally, the system could detect the ball in the cup without modified balls and cups.  If this proves too difficult, we can use passive RFID technology on the balls to detect their location.  Additionally, we could use load sensors and other cup side sensing technologies.  Potentially, cameras and other monitoring devices could be used.  Should none of these options prove feasible, we will resort to prompting the user for input on ball location.  The game can be further improved by incorporating many different minor rule variations.  This can all be done at the software level.  We plan to add a tabletop beverage dispenser managed by the computer to facilitate game startup.  
Conclusions

The modular nature of this project allows us to continuously improve the system as we progress.  The concepts offer us significant flexibility to explore a variety of technologies.  Although this project seemed expensive at the outset, we have identified areas where we can minimize cost by solving problems with software as opposed to hardware.  We will learn about embedded systems, power control, software programming, electromagnetic principles, and system integration.  While challenging, we believe this project is manageable for a group with our abilities and we look forward to developing our engineering skills through this project. 
