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Abstract  —  The Multi Touch Poker Table(MTPT) 
explores the growing popularity of multi-
and showcases it with an entertaining game of poker.  Using 
a less expensive approach, the MTPT allows four people to 
leisurely enjoy a game of Texas Hold’em Poker 
iPhone and iPod Touch devices.  Commercial technology 
utilizes more expensive methods such as capacitive sensing.  
The MTPT utilizes visual techniques.  This project is 
motivated by the growing ownership of such devices and 
multi touch technology in general. 

Index Terms  —  User Interfaces, AC
Conversion, Infrared Image Sensor, IR
Diodes, Software Development, Software Engineering, 
Software Libraries.   

I. INTRODUCTION 

The Multi Touch Poker Table utilizes IR techniques to 

implement a user interface.  This interface communicates 

to the developed software to create a project that enforces 

Software Engineering principles and practices.  

Texas Hold’em is a popular derivation of poker.  The 

game was chosen for its ease of learning and enjoyment 

for all ages.  Poker deemed an appropriate application to 

showcase the possibilities and capabilities of multi

technology for public use.  The game involves user 

interactions that can be better simulated through touch 

commands than simple buttons.  Furthermore, the 

software needed to create such an application challenges 

the group in design, prototyping, and testing.  

The MTPT hardware encompasses the multi

display, computer, router, iPhone devices, and power 

supply.  All of the hardware will be enclosed in a designed 

constructed framework.  The MTPT software includes the 

Poker Game software, Restaurant Menu software, and the 

iPhone interface.  These software components with

exception of the iPhone interface run on the computer of 

the MTPT hardware.  The MTPT software will utilize a 

number of open source libraries, but the majority will be 

developed by the group.  A conceptual rendering of the 

Multi Touch Poker Table is illustrated in Fig. 1. 
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Fig. 1. A conceptual rendering of the Multi Touch Poker Table 

using Google SketchUp 

II. HARDWARE

A. Multi-Touch Screen 

 

One of the main components of this project is the multi

touch screen.  It allows the user to interact with the poker 

game and the menu software using multiple fingers.  

There have only been a few companies that have bought 

on to this emerging technology one of which is Microsoft.  

We found that the majority of the

utilize an infrared light source, a camera sensor, and an 

optical response from a projector or LCD.  These elements 

will be used as the building blocks of the

screen. 

After researching touch screen technol

that there were four main techniques tha

be used for the project.  They were

Internal Reflection (FTIR), Diffused Illumination (DI), 

Laser Light Plane (LLP), and Diffused Surface 

Illumination (DSI).  All techniques offer

pros and cons but after careful analysis the FTIR 

technique was chosen for its low cost and high sensitivity.

The Frustrated Total Internal Reflection (FTIR) 

technique was implemented with a piece of acrylic p

(22”x15”) and some infrared l

(LED’s).  The sides of the acrylic panel were

smooth finish and the LED’s 

horizontally along those sides, flooding

infrared light.  The light is then reflected through the 

acrylic and once the user touches their finger to the panel, 

the light is “frustrated” as seen in 

camera is used to pick up the light a

mapped using software.  
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touch screen.  It allows the user to interact with the poker 

game and the menu software using multiple fingers.  

There have only been a few companies that have bought 

on to this emerging technology one of which is Microsoft.  

found that the majority of the devices created today 

utilize an infrared light source, a camera sensor, and an 

optical response from a projector or LCD.  These elements 
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pros and cons but after careful analysis the FTIR 
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and some infrared light emitting diodes 
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smooth finish and the LED’s were incremented 

flooding the panel with 

infrared light.  The light is then reflected through the 

acrylic and once the user touches their finger to the panel, 

the light is “frustrated” as seen in Fig 2.  An infrared 

camera is used to pick up the light and its position is 



 
 

Fig. 2. Frustrated Internal Reflection Technique 

(Reprinted with permission NIU Group [4]) 

 

One problem with the FTIR technique is it has a 

decreased sensitivity to dragging.  The easiest way to 

improve the sensitivity is to coat the top of the acrylic 

with some sort of silicon or compliant surface.  The 

compliant surface is used as a medium to transfer the users 

touch input to the acrylic screen.  It creates a more 

consistent reflection of light to the camera.  To create this 

surface, a piece of trace paper was acquired that acts as a 

projection surface.  Then, using a paint roller, 3 coats of 

RTV silicone was spread evenly on the paper and allow it 

to cure.  Once cured, the surface material was placed onto 

the acrylic surface.   

B. Infrared Light-Emitting Diodes 

Infrared LED’s must be placed around the sides of the 

acrylic screen as explained in the previous chapter.  These 

LED’s have three main criteria that were addressed before 

purchase which were wavelength, angle, and radiant 

intensity.  The wavelength of light in the infrared 

spectrum is between 780-940 nm.  LED’s that are on the 

lower end of that spectrum will increase the sensitivity of 

the camera because cameras are designed to pick up 

wavelengths in the visible light spectrum.  With increased 

sensitivity comes the added ability to analyze touch 

pressure.  The radiant intensity of LED’s is a direct 

reflection of their power.  The diodes must be powerful 

enough for their light to reach the opposite side of the 

screen where positioned.  A minimum of 80 mW per 

diode was needed in order to create enough reflection in 

the acrylic.  A higher intensity generates an improved 

contrast for the camera.  The last criterion is the LED 

angle.  The diode angle cannot be too high or too much 

light will escape the acrylic screen and reflect off objects, 

triggering false touches.  If the angle is too small the light 

will not be adequately reflected internally.  After 

researching similar projects, it was found that the ideal 

angle is 48 degrees +/- 12.  Unfortunately most IR LED’s 

have a smaller viewing angle than what is needed.  To 

bypass this problem the MTPT used a higher 

concentration of LED’s mounted around the screen.  This 

adequately floods the acrylic and creates high contrast 

blobs for the camera.  A problem that arose was a decrease 

in blob intensity due to ambient light in the room.  This 

problem was solved by creating a pulse width modulation 

adjustment knob on the LED power supply which allows 

the user to increase or decrease the LED intensity 

depending on the situation.  If the MTPT is not sensing the 

users touch, then the adjustment knob can be turned up to 

allow more IR light into the acrylic surface.  If the MTPT 

is so sensitive that it starts detecting touches above the 

screen, then the intensity can be turned down to allow less 

IR light into the screen.  

C. Power 

The MTPT houses many components that use electrical 

power to operate.  These components require different 

voltages and current.  Some require 110 V AC from the 

wall socket and the others require 12V DC.  All of these 

components can be powered using the computers power 

supply and an extension cord.  In an effort to gain an 

increased knowledge in electronics, the power supply for 

the LED’s and table fans was designed and fabricated.   

The LED’s that are being used for the MTPT operate 

with a max forward voltage of 1.5V DC and an intensity 

of 100mW.  There will be 70 total IR LED’s around the 

perimeter of the screen which gives 1 LED per inch.  

Using Ohm’s Law and Voltage/Current divider, the total 

power dissipation of the LED’s is 10910 mW and the total 

current draw is 900mA.  To power the LED’s a linear 

power supply was designed and fabricated to meet those 

current and power specifications. The power supply also 

houses a intensity adjustment circuit using a 555 timer.  

The power supply, LED array and intensity adjustment 

circuits are shown in Figure 3. 

 

 

 
 

Fig. 3.  Linear Power Supply (Top), LED intensity 

adjustment using PWM (Left), LED array (Right) 



A. Infrared Camera 

The infrared camera is used to display screen touches to 

the computer.  The computer then can analyze the 

coordinates of the touch and act accordingly.

camera there were three main elements that were

evaluated.  They are resolution, frame rate, and interface.  

The resolution of the camera directly relates to the 

sensitivity of the touch-screen.  If the camera has a high 

pixel per area count the software can be more precise in 

mapping the correct position of the users touch.  Most web 

cameras have a resolution of 320x240, which is not quite 

adequate for the size of our screen.  The 

for the MTPT has a resolution of 640x480

The frame rate of a camera is measured in frames per 

second. Obviously, the higher the frame rate the more 

precise the information will be being recorded.  If the 

frame rate is too low the user will notice a delay in touch 

response.  Therefore, a frame rate of at least 30 FPS 

needed in order to allow smooth operation.

camera has a frame rate of 60 FPS. 

The last element that was addressed with the IR camera 

was the interface.  There are typically two types of web 

camera interfaces between the camera and the computer.  

The most common is USB.  USB devices are compatible 

with all computers today and also tend to be very cheap.  

There a few different versions of USB on the market 

today.  USB 1.0 is the original version and has data 

transfer speeds of 1.5 Mbit/s.  USB 2.0 is the most 

common and supports speeds up to 480 Mbits/s.  USB 3.0 

is the newest version which can support speeds up to 4.7 

Gbits/s but has yet to be implemented into web cam

technology.   The less common interface is IEEE1394 or 

FireWire.  FireWire is usually much faster in transferring 

data but is also more expensive.  Also FireWire ports are 

less common on computers.    The camera

has a USB 2.0 due to the cost and compatibility.  

The Playstation 3 Eye camera was used in MTPT and one 

problem that was encountered was that it wasn’t designed 

to see IR light.  In order to make this camera compatible 

with the MTPT, the IR lens was removed and a filter that 

could pass IR light and stop visible light was installed.  

This process is shown in figure 4. 

  

 

Fig. 4. Frustrated Internal Reflection Technique

(Reprinted with permission NIU Group [4]) 
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II. SOFTWARE

The Multi Touch Poker Table includes 

components: the Poker Game, interfaced with the iPhone 

and table, and Restaurant Menu.  The Poker Game 

software is the main application of this project, simulating 

a full robust game of Texas Hold’em.  The game utilize

the iPhone as the player interface.   

The multi touch table interface communicate

software with a created touch listener. 

communication between the selected web cam and the 

MTPT software components is illustrated in the block 

diagram in Figure 4.  The touch listener ut

source library TouchLib to convert the captured image.  

This image of ‘blobs’ is converted to useful TouchData 

that is be sent to the MTPT components depending on 

where and how the user input was executed.  The touch 

listener directly handles the user inputs and pass

event on to the suitable component.  The Poker Game 

software component uses the iPhone as an additi

interface along with the multi touch hardware.  The 

iPhone interface communicates with the poker software by 

exchanging packets over Wi-Fi

Protocol.  Finally, all the software components output 

their respective graphics back to the 

Graphics View framework.  All of the poker software with 

the exception of the iPhone software run

selected PC component.   

 

 

Fig. 4. MTPT Software Block Diagram
 

A. Development Environment 

All the software components, excluding the iPhone 

software, were developed in C++.  Microsoft Visual 

Studio 2005 was the IDE of choice.  Additional to the 

developed software, the libraries are available in C/C++.  

Visual Studio was chosen for its ease of d

OFTWARE 

The Multi Touch Poker Table includes two software 

components: the Poker Game, interfaced with the iPhone 

and table, and Restaurant Menu.  The Poker Game 

main application of this project, simulating 

a full robust game of Texas Hold’em.  The game utilizes 
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communication between the selected web cam and the 

MTPT software components is illustrated in the block 

.  The touch listener utilizes the open 

source library TouchLib to convert the captured image.  

ed to useful TouchData 

be sent to the MTPT components depending on 

where and how the user input was executed.  The touch 

the user inputs and passes that 

event on to the suitable component.  The Poker Game 

the iPhone as an additional 

interface along with the multi touch hardware.  The 

with the poker software by 

Fi, utilizing the TCP 

.  Finally, all the software components output 

their respective graphics back to the hardware using Qt’s 

framework.  All of the poker software with 

the exception of the iPhone software runs from the 
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All the software components, excluding the iPhone 

developed in C++.  Microsoft Visual 

the IDE of choice.  Additional to the 

developed software, the libraries are available in C/C++.  

Visual Studio was chosen for its ease of debugging and 



vast array of support and features such as Intellesense.  

Furthermore, most of the libraries that were researched in 

the following sections included Visual Studio build 

solutions and projects.  Software was developed on the 

group’s Intel based personal computers using Microsoft 

Visual Studio 2008. 

A. Qt C++ Framework 

Qt is an open source, cross platform, development C++ 

library. The approach of Qt is “write once, compile 

anywhere”, allowing the group to compile the final 

application regardless of which platform they are running 

[5].  Qt includes a vast, extensive C++ class library for 

multiple uses such as multithreading, GUI, and 2D graphic 

development.  This library was used for its excellent 

documentation, support, and ease of use.  The framework 

is similar to having a full Java library with documentation 

in C++.  Qt’s fully object-oriented approach makes 

integration with the MTPT software as simple as possible.  

Once integrated with Visual Studio, the developer can 

take advantage of the Visual Studio debugger and 

Intellisense.   

Qt was used in handling the multithreaded tasks that the 

MTPT will need to support.  Classes such as QThread, 

allowed the group to develop the application with ease.  

With the provided documentation, examples with source, 

and full online class documentation, software 

development, along with learning, was a simple process.  

This learning experience was enhanced by Qt’s examples.  

Furthermore, Qt is currently used and supported in various 

companies such as Adobe, Boeing, Google, and Skype[5]. 

Along with threading, Qt provides class functionality in 

networking and graphics.  These classes proved useful in 

the development of the MTPT software components.  

QTcpServer, for example, provides functions to set a port 

to listen to and will notify the application when a 

connection is available.  Qt provides support for 2D and 

3D graphics.  In this project, 2D graphics will only be 

used per time constraint.  Qt’s graphics classes support for 

scalable vector graphics.  The library provided a powerful 

2D graphics canvas called Qt Graphics View.  It is a 

surface for creating and interacting a number of graphic 

items together.  Graphics View uses a Binary Space 

Partitioning tree to discover items at a fast rate.  This 

resulted in creating visuals on screens in real time [5].  Qt 

includes various GraphicsItem classes that were used to 

visualize the game.  A screenshot of the QGraphicsScene 

along with some of the GraphicsItems are shown below in 

Fig. 5.  The brushes that were used to fill the 

GraphicsItems were PNG files.  Furthermore, cards were 

implemented using scale vector graphics with Qt’s SVG 

Graphics Item class. 

 

 
 

Fig. 5. Game interface using Qt Graphics View 

 

A very useful functionality of Qt in this project was the 

utilization of slots and signals.  Slots and signals is Qt’s 

alternate approach to previous implementations of 

callbacks.  Qt authors state that callbacks, used in other 

frameworks, have two fundamental flaws: not type-safe 

and the callback is coupled to the processing function 

since it must know which callback to call [3].  Qt’s slots 

and signals are alternatively used to connect to two object 

events or functions.  When a certain event occurs, such as 

a user click, a signal is emitted.  This signal can be 

connected to a slot, which is a function of an object.  This 

slot will be executed every time that particular signal is 

emitted.  In order to connect  signalA emitted from 

objectA to slotB in object, the developer calls the 

connect() function as follows: connect(objectA, SIGNAL( 

signalA()),object,SLOT(slotB())).Furthermore, parameters 

may be passed between the signal and slot. Qt’s classes 

already have built in signals and slots, but developers may 

add their own for application use as long as the class 

inherits from QObject.  Also, multi signals can be 

connected to one slot.   

B. PokerSource  

The PokerSource Poker-Eval library includes support 

for the game in mind, Hold’em, which uses seven cards to 

make the best hand.  As described in [reference holdem 

section], the player’s two hole cards have to be combined 

with the five community cards to create the best hand.  A 

library to support seven card evaluations was very 

important, as most libraries found only supported standard 

five card hands.  PokerSource was completely written in C 

and includes Visual Studio projects to compile, supporting 

our development environment and language.   

The library evaluates hands by assigning an arbitrary 

number to the hand.  A higher value means a stronger 



hand.  Cards and hands are represented in 52 bits.  Each 

bit represents one of the 52 cards in a deck.  These 52 bits 

can be represented as a 64-bit integer.  The card or hand 

mask is broken down in Figure 5 [2].  Unused bits are 

represented with x’s.   

Fig. 5. PokerSource Card Mask 

PokerSource did not supply the Hold’em game, but 

provided the data types and functions needed for the 

MTPT software.  These types and methods 

implemented in the classes for the Poker Game Software.  

The important data types that were

development software are illustrated in

Functions that were implemented are described in 

II.  A deck of cards can be represented as an array of 

StdDeck_CardMask’s with size 52.  Shuffling of the deck 

can be simulated by retrieving one of the indexes(0 to 51) 

randomly and setting that card mask to 0. 

 

TABLE I 

POKERSOURCE MEMBERS

 

Name Purpose 

Index A number 
between 0 and 51.  
Uniquely identifies 

a card. 

0 = Two of Hearts
51 = Ace of Spades

Type: int

StdDeck
_Rank_

%n% 

Ranks cards 2 to 
Ace with single 

value 
0…9,TEN,JACK,QUEEN

,KING,ACE

StdDeck
_Suit_%

n% 

Gives a value to 
suits 

HEARTS =0
DIAMONDS = 1

CLUBS = 2
SPADES = 3

HandVa
l 

Strength of a 
given hand 

represented as a 
value 

Methods to derive are 
hidden behind the 

evaluator, uneeded by 
program software

StdDeck
_CardM

ask 

Standard Card 
Mask Little Endian format will 

be used as shown in Fig. 

 

 

 

 

 

 

hands are represented in 52 bits.  Each 

bit represents one of the 52 cards in a deck.  These 52 bits 

bit integer.  The card or hand 

[2].  Unused bits are 

 

not supply the Hold’em game, but 

the data types and functions needed for the 

MTPT software.  These types and methods were 

implemented in the classes for the Poker Game Software.  

were used for the 

development software are illustrated in the Table I .  

implemented are described in Table 

.  A deck of cards can be represented as an array of 

StdDeck_CardMask’s with size 52.  Shuffling of the deck 

by retrieving one of the indexes(0 to 51) 

 

OURCE MEMBERS 

Notes 

0 = Two of Hearts 
51 = Ace of Spades 

Type: int 

n = 
0…9,TEN,JACK,QUEEN

,KING,ACE 

HEARTS =0 
DIAMONDS = 1 

CLUBS = 2 
SPADES = 3 

32 bits 
Methods to derive are 

hidden behind the 
evaluator, uneeded by 

program software 

64 bits 
Little Endian format will 

be used as shown in Fig. 
5 

TABLE II 

POKERSOURCE METHODS

C. Touchlib 

TouchLib included a configuration application to 

calibrate the multi-touch setup with the chosen webcam 

and multi-touch screen. In addition to the configuration 

application, the library included

applications that showcase the touch screen capabilities of 

the library.  Also, source code and Visual Studio projects 

are included, assisting in the learning process.  

The library incorporates OpenCV, a framework used to 

manipulate images and video.  OpenCV or Open Source 

Computer Vision is simply a library for p

time computer vision[3].  Its implementation includes face 

recognition, motion tracking, and gesture recognition.  

TouchLib uses OpenCV in processing the blobs detected 

by fingers or objects and converting those events through 

filter techniques into useful events a software engineer 

may need. 

StdDeck_Mask(int index)

Description Computes card mask for 

Arguments Index: 0 = 2 of hearts, 51 
= Ace of Spades

Return Type StdDeck_CardMask

StdDeck_Rank(int index)

Description Returns rank of card(2 

Arguments Index: 0 = 2 of hearts, 51 
= Ace of Spades

Return Type 

StdDeck_CardMask_OR(StdDeck_CardMask 
result, StdDeck_Card op1, StdDeck_CardMas 

op2) 

Description Combines two masks into 
one.  Method to create 

hands from cards.
Arguments result 

result of bit OR of op1 

Return Type StdDeck_CardMask

StdDeck_StdRules_EVAL_N(StdDeck_CardMask 
m, int N) 

Description Returns the hand value of 
the given mask of N 

Arguments M 

Return Type 

 

ETHODS 

a configuration application to 

touch setup with the chosen webcam 

touch screen. In addition to the configuration 

pplication, the library included three sample demo 

applications that showcase the touch screen capabilities of 

the library.  Also, source code and Visual Studio projects 

are included, assisting in the learning process.   

The library incorporates OpenCV, a framework used to 

manipulate images and video.  OpenCV or Open Source 

Computer Vision is simply a library for programming real 

time computer vision[3].  Its implementation includes face 

recognition, motion tracking, and gesture recognition.  

TouchLib uses OpenCV in processing the blobs detected 

by fingers or objects and converting those events through 

ques into useful events a software engineer 

StdDeck_Mask(int index) 

Computes card mask for 
given card 

Index: 0 = 2 of hearts, 51 
= Ace of Spades 

StdDeck_CardMask 

StdDeck_Rank(int index) 

Returns rank of card(2 
thru 13) 

Index: 0 = 2 of hearts, 51 
= Ace of Spades 

int 

StdDeck_CardMask_OR(StdDeck_CardMask 
result, StdDeck_Card op1, StdDeck_CardMas 

Combines two masks into 
one.  Method to create 

hands from cards. 
result – mask to hold 
result of bit OR of op1 

and op2 masks 
StdDeck_CardMask 

StdDeck_StdRules_EVAL_N(StdDeck_CardMask 
 

Returns the hand value of 
the given mask of N 

cards 
M – hand mask of N 

cards 
HandVal 



TouchLib provided two useful interface classes: 

ITouchListener and ITouchScreen.  The ITouchListener 

interface provides functions to handle the touch events.  

These touch events include: finger down, fi

and finger up.  The parameter in all three virtual functions 

is the TouchData of that touch instance.  TouchData 

members are listed in Table III[3].  The TouchListener 

class implemented ITouchListener and QThread. The class 

included the pure virtual functions fingerDown(), 

fingerUpdate() ,and fingerUp().  These events are be 

retrieved by calling ITouchScreen: getEvents().  This 

function is called at 60 Hz to properly update the 

GraphicsItems on the screen at a proper rate.  These events 

will be handled by analyzing the X and Y of the 

TouchData that is passed when the function is called.

 

TABLE III 

TOUCHDATA MEMBERS 

 

Type Name Properties
Int ID Unique identifier blob

float tagID Unique identifier fiducial
float X Horizontal position
float Y Vertical position
float height Height of fiducial
float width Width of fiducial
float angle Rotation of fiducial
float area Size of blob
float dX Delta movement in horizontal axis
float dY Delta movement in vertical axis

 

C. No Limit Texas Hold’em 

There are numerous variations of the card game poker,

but the Multi Touch Table specifically showcase

widely played game, No Limit Texas Hold’em.  To 

understand the software, a basic understating of the 

implemented game will need to be explained.

Hold’em, players combine two personal cards called ‘hole 

cards’ with five community cards to make the best poker 

hand.  ‘No Limit’ refers to the fact a person can bet up to 

any amount and can put all their chips in anytime.  A 

simple event diagram of Texas Hold’em is illustrated in 

Fig. 6.  ‘No Limit’ in this type of game refers to rule that a 

player, at any time, place their remaining chips in the pot 

and go ‘all in’.  In a game of Texas Hold’em, each player 

is dealt two cards faced down.  A round of betting occurs.  

Next, three community cards are displayed on the table.  

This is called the ‘flop’.  A second round of betting 

occurs. Next, another community card is dealt.  This is 

called the ‘turn’.  A third round of betting occurs.  Finally, 

the last community card, the ‘river’, is dealt.  A final 

round of betting occurs and each player shows their hand

[1].  In the event two or more players have the same hand, 

the player with the highest card will win.  For example, if 

two useful interface classes: 

ITouchListener and ITouchScreen.  The ITouchListener 

interface provides functions to handle the touch events.  

These touch events include: finger down, finger update, 

and finger up.  The parameter in all three virtual functions 

is the TouchData of that touch instance.  TouchData 

The TouchListener 

class implemented ITouchListener and QThread. The class 

irtual functions fingerDown(), 

fingerUpdate() ,and fingerUp().  These events are be 

getEvents().  This 

function is called at 60 Hz to properly update the 

GraphicsItems on the screen at a proper rate.  These events 

handled by analyzing the X and Y of the 

TouchData that is passed when the function is called. 

 

Properties 
Unique identifier blob 

Unique identifier fiducial 
Horizontal position 

Vertical position 
Height of fiducial 
Width of fiducial 

Rotation of fiducial 
Size of blob 

Delta movement in horizontal axis 
Delta movement in vertical axis 

There are numerous variations of the card game poker, 

specifically showcases the most 

widely played game, No Limit Texas Hold’em.  To 

understand the software, a basic understating of the 

implemented game will need to be explained.  In Texas 

Hold’em, players combine two personal cards called ‘hole 

cards’ with five community cards to make the best poker 

hand.  ‘No Limit’ refers to the fact a person can bet up to 

any amount and can put all their chips in anytime.  A 

am of Texas Hold’em is illustrated in 

.  ‘No Limit’ in this type of game refers to rule that a 

player, at any time, place their remaining chips in the pot 

In a game of Texas Hold’em, each player 

nd of betting occurs.  

Next, three community cards are displayed on the table.  

This is called the ‘flop’.  A second round of betting 

occurs. Next, another community card is dealt.  This is 

called the ‘turn’.  A third round of betting occurs.  Finally, 

last community card, the ‘river’, is dealt.  A final 

round of betting occurs and each player shows their hand 

[1].  In the event two or more players have the same hand, 

the player with the highest card will win.  For example, if 

one player has a 3 to 7 straight, a player with a 4 to 8 

straight will win.  Also, for full houses the player with the 

highest three of a kind in the hand wins.  Finally, the 

lowest straight a person may have is ace to five, while the 

highest is ten to ace; the ace can only be the 

highest card in the straight. 

D. PokerExec Component 

The Poker Game Software component 

component of this project.  This software include

game software, the source needed to communicate to the 

four iPhones, as well as the graphics library that was

to display the game on the MTPT.  The software utilize

multiple threads to run.  First, there 

thread.  This thread was used to connect the four iPhones.  

This thread maintained the client/server functions

software.  To go deeper into, this thread handle

and outgoing packets to the iPhone using the TCP 

protocol.  Next, a touch listener was

on the MTPT.  This listener communicated with the main 

Poker game executive and updated

user inputs.   

 

 

Fig. 6. No Limit Texas Hold’em 

E. Restaurant Menu Component 

The Restaurant Menu Software Component is 

responsible for the display and manipulation of a table top 

menu display while a poker game is running.  The menu 

will feature the MTPT gesture functionality.  This menu 

may be called during any time of the poker g

running.  The Restaurant Menu will allow users to display 

the menu and manipulate it while the game is playing.  

This showcases the fundamentals and possibilities of multi 

touch technology.  Furthermore, the Restaurant Menu will 

showcase the possibilities of having the table at a public 

table such as a restaurant.   
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straight will win.  Also, for full houses the player with the 

highest three of a kind in the hand wins.  Finally, the 

lowest straight a person may have is ace to five, while the 

highest is ten to ace; the ace can only be the lowest or 

The Poker Game Software component was the core 

component of this project.  This software included the 

game software, the source needed to communicate to the 

graphics library that was used 

to display the game on the MTPT.  The software utilized 

multiple threads to run.  First, there was a communication 

used to connect the four iPhones.  

the client/server functions of the 

software.  To go deeper into, this thread handled incoming 

and outgoing packets to the iPhone using the TCP 

Next, a touch listener was used to detect touches 

communicated with the main 

d with the appropriate 

 

The Restaurant Menu Software Component is 

responsible for the display and manipulation of a table top 

menu display while a poker game is running.  The menu 

will feature the MTPT gesture functionality.  This menu 

may be called during any time of the poker game is 

running.  The Restaurant Menu will allow users to display 

the menu and manipulate it while the game is playing.  

This showcases the fundamentals and possibilities of multi 

touch technology.  Furthermore, the Restaurant Menu will 

lities of having the table at a public 



F. iPhone Overview 

iPhone Software is written in Objective-C 2.0 using 

XCode. All iPhone software must be written on a Mac and 

must be provisioned using the Apple Developer 

Connection. The ADC is the code signing method used by 

Apple in order to limit access to the iPhone. If an 

application is not signed (provisioned) by Apple, the 

application will not run. 

Once an application has been compiled for the device 

and provisioned by Apple, the application can now be run 

on the iPhone. Testing and debugging were completed 

over a USB connection to the Mac. Apple provides 

extensive tools for debugging such as GDB and an 

advanced performance/memory tool.  

The design of the iPhone Client is as follows. One 

window is defined for the entire application. This window 

will be reused throughout the program and will be filled 

with each of the app's Views. There are two main views in 

this app: the Card View and the Settings View.  

The Card View manages the UIImages used to represent 

the player's cards, the Fold button as well as the Settings 

button. There will be two cards for each player and these 

cards are displayed prominently in this view. The Fold 

button must be pressed for an extended period of time for 

a Fold to be registered. When the Settings button is 

pressed, the modal Settings view (Modal in this case refers 

to a View that will have a limited time on screen, such as a 

Settings screen). Using the built-in functions for a Modal 

view, the Settings View can be called to the screen 

effortlessly without more complex code using Navigation 

View Controllers. 

 
Fig. 6. Card View 

 

The Settings View allows the player to enter a name to 

represent the player as well as a color to denote each 

player. This player is used in the PokerApplication to 

provide visual feedback during a specific player's turn. A 

player name is input using the text field using the iPhone's 

built-in text input facilities and the keyboard is hidden on 

completion. Colors are chosen by buttons in the center of 

the view. Once a color has been chosen, the modal view is 

dismissed. These pieces of data are sent to the Card View 

Controller for storage and later use. 

 

 
 
Fig. 7.  Settings View 

 

Each View on the iPhone must be managed by a View 

Controller. This design decision by Apple forces a great 

deal of rigidity into the design but allows the important 

separation between Logic and Interface. The Card View 

Controller manages the player's name, color, card 

UIImages and card enumeration. The Settings View 

Controller uses Message Notification to send data to the 

Card View Controller.  

G. Server Overview 

The MTPT Server is an integral part of the project. This 

server powers the video, networking, and logic portions. 

Stability and simplicity were major design influences. 

H. Server Software 

The MTPT-Server component is a lightweight, efficient 

TCP Server implementation written in Python. The 

Twisted Networking Framework provides the base server 

functionality. When an iPhone Client connects to the 

MTPT-Server, a greeting is passed to the client. Once this 

greeting is received by the respective client, the client can 

request a set of Player Cards. These are represented by a 

common card enumeration. Once four players have 

successfully connected and after these players have 

received their Player Cards, the game may start. These 

cards will be immediately displayed on the iPhone screen.  

I. Server Hardware 

The configuration of the server is as follows. The server 

runs Microsoft Windows 7 x64 with a GbE connection to 

the WRT54G. The OS and software are installed to a 

modern 16GB flash drive. Using a flash drive is a method 

to improve the amount of shock mounting and physical 

stability in a mobile unit. This unit is equipped with a 

standard, modern-era system. Specifically, an AMD 

Opteron 165 Dual-Core with 2GB Ram as well as an ATI 

Radeon X800 Pro. In general, a server workload shouldn't 

rise above 50% utilization per core to ensure stability and 



uptime. The MTPT-Server complies to this standard by 

simplicity. 

J. Networking Overview 

The networking hardware in this project is the backbone 

of MTPT. A Linksys WRT54G is used as the main 

networking component. This router has been upgraded to 

the DD-WRT operating system. DD-WRT is an advanced 

Linux distribution that supports various security and 

lockdown modes used to secure the environment from 

unwanted network clutter. 

*DHCP lease time limited to 2:00hr 

*DHCP max clients 10 

*WPA2 Personal Encryption 

*Radio Power raised to 120mW (Wood Interference) 

VII. CONCLUSION 

The Multi Touch Poker Table is a result of thorough 

research, careful design, and thoughtful testing.  Many 

things were learned through this project that will help the 

Group IV’s futures as engineers in the work force.  

Software and Electrical Engineering principles were 

enforced and practiced through each phase of the senior 

design project. Each group member was challenged to 

learn something new and through the experience has 

gained valuable skills in a multitude of areas.  MTPT may 

prove to be a great conversation piece to observers, but to 

Group IV it has meant much more.  
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