Robot Poker
[image: image1.png]



Final Project

May 11, 2005

Eric Wendel and David Yamagata
Table of Contents

1Table of Contents

Introduction
2
Features
2
Hardware
3
Software
4
Task Diagram
4
Figure 7: Task diagram for the entire robot poker product.
5
State Diagrams
6
Demonstration and Results
6
Discussion and Evaluation
7
Software Issues
7
Hardware Issues
7
Conclusion
8
Appendix A: State Diagrams
9
PWM Task
9
Profiler and PID Task
9


Introduction

In recent months, poker has become an increasingly popular pastime among college students. Berkeley has hosted several college poker tournaments in recent years. However, this pastime is most enjoyable when the integrity of the game itself is not compromised by cheating.
This dishonest act is most preventable by keeping the cards and players physically separate from each other. One solution to this is internet poker, where players can log on to a website to play against others. Although this version of poker keeps the integrity of the game intact, most of the ‘charm’ of playing poker is lost. The players are now simply staring at the monitors in front of them and clicking away, with limited ability to interact with the other players. With internet poker, every player has a good poker face and it becomes very hard to call out bluffs.
A solution to this problem of preventing cheating and keeping the charm of poker is our final project. The purpose of this project was to handle the cards of a poker game using a robot arm; a player should be able to specify which cards to discard through a GUI. This way the human player is separated from the cards, eliminating any attempt on cheating yet still allowing players to interact face to face.
Features
The scorbot will pick up cards specified through a GUI (figure 1) and discard them facedown in a pile. A single scorbot arm will have the ability to manipulate cards for three players, for a total of 15 cards. The scorbot arm cannot handle more than three sets of hands due to physical limitations in the waist rotation, (i.e. Motor 6, Channel 5), but this limitation can be overcome through networking. Once we have the ability to network multiple scorbots, the number of players allowed will only be limited by the number of available scorbot arms. Figure 1 is an example of the networking dialog the players will see when they first start the game. 
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Figure 1: Starting up the game presents the following dialog to the players.
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Figure 2: Every GUI features succinct instructions and 

relevant information on whose turn it is. 
Figure 2 below shows the GUI of the second player. Since it is not the players turn, the GUI does not allow the player to discard any cards. Once it does become the player’s turn, the discard button will appear and the top right corner will indicate whose turn it is.
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Figure 3: The GUIs are designed to be foolproof, so when it is not your turn, 
all you can do is bet. This feature will be useful for beginner poker players.
To end a game, a player simply hits the ‘Leave Game’ button. This will close all GUI windows and if a new game needs to be started, the scorbot will also have to be reset to its reference position. 
In summary, the working features are (1) multiplayer capability for up to 3 players, (2) card manipulation for every player, (3) advanced GUI-based game control.
Hardware

The availability and condition of required hardware determined the extent of the features of this project. The robot arm chosen, as already mentioned, was the Scorbot-ER-V. Several of these robot arms exist in the lab in various states of degradation. To demonstrate that a game of robot poker can be reliably done on a shoestring budget, an older Scorbot was used, shown below. 
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Figure 4: A gray Scorbot-ER-V shown gripping a cube in its claws.
Each scorbot has 6 motors, 1 to rotate its waist, grip, elbow, and shoulder, and 2 to adjust the pitch and yaw of the wrist. Each motor has a different encoder counter read by the controlling program.
A 6-channel amplifier called Bluebox was used to connect the robot to an internal PCI card inside a tower PC with a 600MHz Celeron processor and 256MB RAM. 
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Figure 5: The Bluebox amplifier.
The card stands were also a necessary part of the project. Precision-machined from high-quality cardboard and lined with casino-quality green felt, they positioned the cards at an easy viewing angle for the player, while keeping them in easy reach of the scorbot.

Software

Task Diagram

All tasks were implemented using TranRunJ in Java, using the NetBeans development environment. Task flow was partially dependent on previously written and freely available code. A description of tasks and software is below, followed by the task diagram.
Card Control Task - This task manipulates the cards through the robot arm. It runs at the highest priority. The minimum frequency required for execution is ultimately determined by the PWM period. For high performance without running into issues with the non-realtime Windows environment, this task was run at a frequency of 1 kHz.
Profiler and PID Task - A task implementing a standard square velocity profiler coupled with PID control. The profiling task is very simple, and so we combined it with the PID control. Part of the reason for this combination is that the code for this task was adapted from previous labs and is known to work reliably. There is one of these tasks for every motor, and each of them run at the same priority and frequency, which is just as often as the Card Control Task, but with lesser priority. Also performs basic logging.
PWM Task - Basic event-based task adapted from example code available on the ME 135 course website. The PWM period was set at 0.01 seconds.
Player GUIs - Not a task, although significant to the correct operation of the Card Control Task. Internal counters for each player's GUI are updated and accessed on demand by Card Control to track the progress of the game.

Bluebox - The tasks above interface with an abstract class called GenericBluebox, which contains the necessary methods to send commands to the scorbot through the actual Bluebox. It significantly simplified the programming.
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Figure 7: Task diagram for the entire robot poker product.
State Diagrams

See Appendix A.
Demonstration and Results

We used a velocity profiler to control the six motors. Figure 8 below shows a close matching between specified encoder count and actual. The plot is of the robot arm's motion when the player specifies the first four cards to be discarded. 
Figure 9 shows the scorbot positioned over the first card, in position for the first player. The hands for the second player and third player are positioned clockwise from this starting position. 
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Figure 8: Encoder count data for the waist motor during a robot poker game. The relation between the desired encoder counts and actual is clearly shown.
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Figure 9: The scorbot waiting for a command from player 1. 

The rightmost card of each hand is considered the first card.
Discussion and Evaluation

Software Issues

We can see a slight over shoot in the actual position when compared to the desired position. This is simply due to how the profiler is used; the velocity of the motor is asked to be zero once it reaches the desired position, but due to inertia, the motor does not stop right away.

Another reason for the over shoot may be the Windows operating system. A realtime operating system such as QNX would result in improved motor performance, as more CPU time would be allocated to running the Java code. Such an operating system would be able to check the encoder count more frequently and thus be a little more precise in positioning.

Overall, implementation through software was straightforward. 'Tried and true' segments of code from previous labs were used judiciously, so performance issues related to the hardware and the non-realtime nature of Windows were easily discovered and addressed.

Hardware Issues

The project was most significantly limited by the availability of hardware. Original plans called for the use of as many robots as possible, for poker games running up to 8 or more players. However, since working robot arms were rarely available, we limited the project to one robot arm, and hence a maximum of 3 players. 

The robot arm used was the Scorbot-ER-V. Many of these robots in the lab worked inconsistently, or were simply broken. Intermittent encoder counts in, especially in the waist and grip of certain robots, was the hardware issue encountered most often on the robot arms that were clearly older. Newer scorbots were obviously in better shape.
Conclusion

Our final project used a straightforward implementation of TranRunJ, Java object-oriented programming principles, and concepts from ME 135. Using the tools available we were able to demonstrate the performance of all of our required features and solidify many of the themes of the course. We also anticipate that the implementation of non-essential features, such as networking and dealing, will also be straightforward.
Appendix A: State Diagrams
PWM Task
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The PWM Task was adopted from TranRunJ example code, specifically from the Latch Connector example.
Profiler and PID Task
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The Profiler and PID Task simplify the programming process by saving data on setpoints and actual encoder counts whenever it leaves the controlling state. This approach is more efficient than 'externalizing' the data logger in another task.

Card Control Task
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The Card Control Task also sends updates to the GUIs in the transitions from and to the WAIT FOR COMMAND state. 
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