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1.0 Executive Summary

The Multi Touch Poker Table(MTPT) explores the growing popularity of multi-
touch technology 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 Ho withéeimPhdéhe &e 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. Touch screens
have been around for a long period of time, but only lately people have had the
pleasure of having multi touch capabilities for their own personal use, through
phones and entertainment systems. These devices are carried by numerous
people, including a growing number of enterprise users. The ability to use these
devices to create community of pleasure locally is something that has not been
explored. Ideal places for the end use of this table would be at a café, waiting
room, or other public places. Along with providing a full game of poker, the table
will provide a convenient way to view a menu of the location the table resides.
There are multi touch tables out in the market today, specifically the Microsoft
Surface. The goal of the MTPT is to bring a scaled version of tables, such as the
Surface, to an end user at only a small fraction of the cost.

Texas Holdbdébem is a popular derivation

ease of learning and enjoyment for all ages. Poker deemed an appropriate
application to showcase the possibilities and capabilities of multi-touch
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,
execution, and testing.

This Senior Design | document outlines the requirements, research, design,
prototype and test plan for the Multi Touch Poker Table. The documentation is
divided between hardware and software. The full block diagram of the MTPT
project is illustrated in each section will have the respective sections. These
sections specially outline every aspect that will encompass the eventual
prototype to be built by Group IV. The requirements specified herein are derived
from the group members. These hardware and software requirements are based
on the time and difficulty of the project. Based on extensive research from
various sources, the group has documented a detailed design of a MTPT
prototype. This prototype will then be tested with the test plan against the
specified requirements.

The requirements section outlines the expected performance and specifications
of the hardware and software of the MTPT. These requirements are explicitly
stated. All research, work, and testing will derive from these requirements. The

H

of



Senior Design I: Group IV || Fall 2009

requirements were derived from the personal expectations of the group. The
major contributing factors that were considered when formulating the
requirements include budget, time, and difficulty.

Research for the MTPT was conducted for the hardware and software tasks.
Research involved in this project was directed towards hardware approaches for
the multi-touch screen. Various optical methods were analyzed and considered.

These approaches were compared against each other, the project 6 s

requirements, and budget. Software research was conducted for the best
possible resources in libraries. These libraries are explained as well as their
intended integration into the MTPT. Overall, the research portion provides the
group with a foundation to design on top of. With a better understanding with
what the group wishes to achieve, designs were formulated based on experience
and the conducted research.

Design encompasses the majority of this document. The software detailed
design is based upon research and current experience. These designs are not
final and may change as a result of testing or requirement modifications. The
MTPT software is divided into components. These components are further
explained to the class level.

The prototype plan keeps in mind of the division between the MTPT hardware
and software that will eventually execute on the hardware. Once a prototype is
made, it will be tested according to the MTPT test plan. The hardware will be
test accordingly before it is integrated with the software. Test cases were written
to test the MTPT for proper functionality. The results from the project test plan
will be compared to pass/fail criteria, expected results, and the specified
requirements of the requirement specification section. Using set criteria, the
group will ensure the prototype works according to expectation. A theoretical
illustration of the prototype is shown in Figure 1-1(Coffee Mug, iPhone, and
Couch Models obtained from Google 3D Warehouse).
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The MTPT hardware encompasses the multi-touch 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 the exception of the iPhone interface will 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. The complete block
diagram of the MTPT project is illustrated in Figure 1-2.

Hardware Software
Multi-Touch Displa
PY ; y Table Interface

OpencV > Poker
|R LED Web Processing Game

Array Cam —

T DVi/Analog Qt 2D Graphics TCP

i L 2

¥ Projector Library iPhone
A Interface
uss | E——
[ ] [ ] [ ] |
TouchlListener
Computer /| Router Speakers
2> Menu
S —
TCP -
UgB A 4 + Touchl_ib TouchData
Power i ]
Charging P iPhone
Supply Hub

Figure 1-2 MTPT Block Diagram

Motivation for the MTPT derived from creating something from a popular device,

the iPhone. Utilizing the iPhone will bring new views on its potential. Besides a

working end product, the ultimate goal in undertaking the MTPT project is to

create something for people to enjoy while gaining worthwhile experiences that

will prove to be invaluable. The MTPT is, at its simplest level, a learning
experience. By setting the bar above the comfort zone, the group will be

challenged in making this project a success. The groupdés requireme
project was not given nor advised; they set their own standard. This document

outlines the plan, designs, and steps that Group IV will need to accomplish to

achieve this goal.
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2.0 Requirements

2.1 Hardware Requirements

In order to properly design a multi-touch device, requirements must be
formulated. The hardware requirements will encompass all the physical aspects
of the Multi-Touch Poker Table (MTPT). These basic requirements focus
research in particular areas and help mold the design specifications. The
following components were derived from each component.

Multi-Touch Display
1. The technique used will allow the user to have multiple touch and
dragging capabilities on the display screen.
2. There will be an option to control the sensitivity of the touch screen
depending on light conditions.
Projector
1. The projector will have a minimum screen resolution of 800x600
2. The projector output will be able to be seen in high and low ambient
light conditions
3. The projector will output a screen ratio of 4:3
IR Camera
1. The camera will have a minimum resolution of 640x480
2. The camera will have a frame rate of at least 30 FPS
3. The camera will transfer data at a minimum of 480 Mbits/s
Computer
1. The computer will have a 1.5 GHz dual core processor or higher
2. The computer will display all graphic without any noticeable freezes or
glitches
3. The computer will have at least 2 GB of RAM
Table
1. The constructed table will not be higher than 3 1/2 feet
2. The table top will have enough room to accommodate up to 4 coffee
mugs
3. The table will include a four docks to charge devices while playing
using USB 2.0
4. The table enclosure will have a internal cooling system to prevent
overheating
Wireless Device
1. Communication between the iPhone and computer will be wireless
2. Device will comply with IEEE 802.11g standards
Power
1. The MTPT will have only one 110 VAC external power cord

The hardware for this project will contain numerous components based on these
requirements. Figure 3.1 shows a bock diagram of all the components and how

‘|
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they interact with each other. The specifications of these components will be
introduced in each components section.

HARDWARE

Figure 2-1 MTPT Hardware Components

2.2 Software Requirement Specification

The software that will be developed for the MTPT will be separated by
function.The Poker Game component encompasses the game code, iPhone
interface, and multi touch table interface. With exception to the iPhone interface,
all components are planned to be developed in C++. The Menu component will
contain ordering functions and the user interface. The complete MTPT Software
is illustrated in Figure 2-2. The requirements for each software component will
be outlined in this section. Each requirement is specific to the encompassing
component. Additional requirements will be addressed at the end of the
expected requirement. These requirements will be added once the previous
specifications are met. Each additional requirement is prioritized by expected
difficulty, from easy to difficult.

The following requirements are derived fromt he groupds personal e
how far they would wish to endeavor on this project. Furthermore, the software
requirements are based on the amount of time for the scope of the MTPT project.
MTPT software design, development, prototyping, and testing are all derived
from the software requirement specification. This section will be referenced in
the ensuing sections. Each requirement is labeled with the appropriate
component and number for traceability.
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Poker Game Restaurant Menu

Table Interface

iPhone Interface

Table Interface Menu Graphics

Figure 2-2 MTPT Software Components
2.2.1 Poker Game
2.2.1.1 iPhone Interface

The iPhone interface shall provide the user the two hole cards to be played
during that hand of poker. For the remainder of this document, any reference to
the iPhone device will include the supported iPod Touch versions as well. The
devices chosen were determined by the devices that were released during the
creation of this document.

[iPhone_001] The MTPT will interface with up to 4 iPhone/iPod Touch devices.
[iPhone_002] The following iPhone and iPod Touch devices will be supported:

7 iPhone EDGE, 3G, 3GS

TiPod Touch 1% Generation, 2" Generation
[iPhone_003] The MTPT will support the latest Operation System at the time of

this document (3.0).

[iPhone_004] Hole cards will be displayed on the iPhone/iPod Touch devices.
[iPhone_005] The player will have the option to select a color for representation
during the game

2.2.1.2 Game

The software needed to run the game will be at minimum a full working
simulation of a four player game of

5

N o
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use of one complete deck of 52 unique cards, the ability to complete an entire

game with one distinct winner, and follows standard convention and rules. These

rules that will be foll owed arH Gnuopdfi ned i
the regular rules, the software will follow personal requirements of chip values

and time constraints of blind levels. The TBD requirements that follow the base
requirements offer more options to the game, but are not needed to enjoy a full

game of Hol ddoem.

[ Game _001] The MTPT will support Tour namer
Poker.

[Game_002] The game will support from two to four players.

[Game_003] Blinds will raise every 15 minutes as shown in Table 2-1.

Table 2-1 Poker Game Blind Structure

1 100/200
2 200/400
3 300/600
4
5

400/500
(remove white chips) 500/1000

[Game_004] Each player will start with 10,000 units in chips.
[Game_005] The chip values that will be used will be as follows:
1 White: 100
1 Gold: 500
1 Black: 1000
[Game_006] Each player will start with the following number of chips:
1 15 White
1 9 Gold
14 Black

As time permits (prioritized by difficulty):

[Game_TBD] The game will provide an option on how much time each level will

be.

[Game_TBD] Drawing high cards will determine who gets the first dealer chip.

[Game_TBD] The game will support up to six players.

[Game_TBD] The game will support an option for the user to select Pot Limit and
No Limit Texas Hol ddem.

[Game_TBD] The game will support Sit and Go style play.

[Game_TBD] The game will support Sit and Go along with tournament style.

[Game_TBD] Game allows play without the use of iPhone/iPod Touch

2.2.1.3 Table User Interface
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The requirements for the table interface dictate how the software shall directly
interact with the user. These requirements are influenced on the desire to make
the poker game experience seamless as much as possible. The group wishes
for a fluid and natural game, as it is experienced with real cards. Furthermore,
the interface shall be intuitive and showcase the capabilities of the technology
used.

[Table_001] Players will join by touching one of four buttons on the table.
[Table_002] Player and chip locations will be determined which button they
touch.
[Table_003] Game will prompt user to start when at least 2 people join.
[Table_004] A user option menu will be available with the following options:
i Start new game
1 Pause
1 End game
[Table_005] Chips will be displayed on the table.
[Table_006] Betting will be executed by touching and dragging appropriate chips.
[Table_007] Community cards will be displayed on the center of table.
[Table_008] The interface will use the device name on the iPhone/iPod Touch to
identify each player.

[Table_009] Player nameswilbe di spl ayed in the vicinity

[Table_010] The interface will display the following game information during the
course of the game:
9 Current player to act
1 Pot amount
9 Winning hand
1 Community cards
1 Player joins game
1 Player leaves game
[Table_011] The interface will execute the following player actions with touch
commands:
1 Bet
1 Check
1 Fold
[Table_012] Players will be notified of blind level raises the hand before the
blinds are raised.

As time permits (prioritized by difficulty)

[Table_TBD] Players will join by physically placing their device on the table,
having the interface automatically detect the device and establish
the connection.

[Table_TBD] Player cards will be movable by touch gestures on the table

2.2.2 Menu
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The menu shall offer an interface to view and order items from an actual
restaurant . Austinds Cof fee (www. austins
restaurant. The user will have the ability to view and order from the menu. This

menu will run in parallel with the main application of the poker game.

2.2.2.1 Table Interface

[Table_013] The menu can be viewed anytime during the game.

[Table_014] The menu will contain actual items from a chosen restaurant/café.

[Table_015] Only one menu will be visible.

[Table_016] The Restaurant Menu will be called using the Restaurant Gesture.

[Table_017] This gesture will call the menu to focus.

[ Tabl e 018] The Menu will be closed using
[ Table 019] The menu may be scaled using a
[Table 020] Paging will completed using a Flick gesture

As time permits (prioritized by difficulty)
[Table_TBD] The menu will be touchable and movable by the user.
[Table_TBD] The menu will be resizable by the user.
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3.0 Hardware

3.1 Multi-Touch Screen

One of the main components to 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
devices created today 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 our multi-touch screen.

3.1.1.1 Technique

After researching touch screen technology, it was found that there are four main
techniques that could possibly be used for our project. They are: Frustrated
Total Internal Reflection (FTIR), Diffused Illumination (DI), Laser Light Plane
(LLP), and Diffused Surface Illumination (DSI). These techniques all carry their
own pros and cons which will be analyzed next.

3.1.1.2 Frustrated Total Internal Reflection (FTIR)

Frustrated Total Internal Reflection (FTIR) is a technique that can be
implemented with a piece of acrylic panel and some infrared light emitting diodes

(LEDOGS) . The sides of the acrylic panel
LED6s are incremented at a certain angl e a
with infrared light. The light is then reflected through the acrylic and once the

user touches their finger to the FHpgaeael, t |

3-1. An infrared camera is used to pick up the light and its position is mapped
using software.

1o|
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Figure 3-1 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 layer. This presents a more
consistent reflection pattern to the camera, thus increasing the sensitivity. It also
helps protect the acrylic screen from scratches and light pollution. Products that
have worked in previous projects are Sorta Clear 40, Lexel, and various brand of
RTV silicone. These products are fairly cheap and easy to work with but also
introduce added complexities to the fabrication of the project. Another down side
to this technique is that we would have to purchase, wire, and mount about 100
|l R LED6s around the acrylic sheet.
mounting them all would be fairly time consuming. There are LED strips that can
be purchased but they are more expensive ($100).

3.1.1.3 Diffused Illlumination (DI)

Diffused lllumination is a technique which can be implemented two different
ways, front DI or rear DI. Rear DI uses illuminators to shine IR light onto an
overhead acrylic or Plexiglas panel. A diffuser material is bonded to the top or
bottom side of the panel to unevenly reflect light. When the user touches the
screen, a higher concentration of light is reflected back to the IR camera. Figure
3-2illustrates the rear DI technique.

11|
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Figure 3-2 Rear Diffused Illumination technique
(reprinted with permission NIU Group [4])

Front DI uses a similar approach but the IR illuminators are positioned above the
acrylic or Plexiglas panel and pointed downward towards the diffuser material
and panel. The IR light is then reflected back vertically and when the user
touches the screen, a shadow is created and picked up by the IR camera
underneath. The rear DI technique is more practical for our project because
mounting IR lights above the display would present accessibility problems.
Some disadvantages to DI are increased false touch occurrences, lower contrast
(needs increased software sensitivity), and illuminators have inconsistent spread
of IR light. Advantages are that LEDs are not needed, and an added ability to
sense objects. The cost of the illuminators is around $40 each, making this
technique very close in price to the FTIR technique.

3.1.1.4 Laser Light Plane (LLP)

Laser Light Plane (LLP) technique uses lasers to create an IR light plane above
the surface. When the IR plane is disturbed, light waves are scattered and the IR
camera picks them up (see Figure 3-3). Most of the designs seen during
research have used 4 lasers, one at each corner, with line lenses attached to
create a 120 degree light plane. Unfortunately, the lasers have to be positioned
about 1mm above the touch surface so the computer tracks a touch before the
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user actually touches the screen. This s
unless the lasers are mounted to high and false touches occur. This technique

seems to be the easiest to fabricate because an acrylic surface is not needed

and | R LEDO6s do not have to be mounted aro
technique is that lasers have to be positioned very precisely so any bump or

movement of the lasers after their set can greatly affect the sensitivity of the

touch screen.

Hi Pressure

Difuser

Video Camera

Figure 3-3 Laser Light Plane Technique
(reprinted with permission NIU Group [4])

3.1.1.5 Diffused Surface Illumination (DSI)

Diffused Surface lllumination (DSI) technique is very similar to the FTIR
techniqgue discussed earlier. |t uses | R
screen, to inject light into a special acrylic surface. This surface material has

small particles inside that defuse the light and act like tiny mirrors. This allows

light to be distributed more evenly throughout the surface (see Figure 3-4).

When the user touches the material, IR light is then redirected to the camera

below. DSI technique also gives an added capability of tracking objects and is

pressure sensitive. Some of the disadvantages are that the camera used must

be much more sensitive, and the acrylic surface is very expensive. The only

company that was found that makes this material is called Evonics and they list it

as $1200 for a 400 x 8podneqdia piecethat sizé\beitito b vi ou
still is out of our price range.
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Figure 3-4 Diffused Screen lllumination
(reprinted with permission NIU Group [4])

3.1.1.6 Design

Before the design of the multi-touch screen could begin, our group had to make a
choice on what technique to use. We decided to create a decision matrix, seen
in Table 3-1, to help in our final decision. The matrix gave a rating for each
variable from 1-4 (1 being the best and 4 being the worst). The technique with
the lowest score decided the technique that best fit our criteria. Unfortunately,
the FTIR and LLP techniques had a tie in score so we decided to pick the FTIR
technique. We made this decision due to the fact that the LLP technique uses

infrared | aser s t o detect t he user so

properly mount and present a safety risk to eyes. Since both techniques had an
equal score, we though the safer approach would be better.

14|
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Table 3-1 Technique Decision Matrix

Object

Detection 4 1 3 2
Pressure

Sensitivity 1 3 4 2
Contrast 1 3 2 4
Setup Time 3 4 1 2
Price 2 1 1 4
Total Score 11 12 11 14

The FTIR technique presents some interesting complexities to the design. The

first of these is the screen. The screen materials found while researching were

acrylic, Plexiglas and lexar. They all have good internal reflection characteristics

for IR light and can be acquired fairly easily at House of Plastics in Orlando or at

numerous businesses over the internet. Once acquired the edges need to be
sanded and buffed in order to allow the |1
screen. This can also be done at the manufacturer for a price, which is

discussed in the cost and procurement section. In order to meet our
requirements the screen must be at | east 3
ratio depending on the projector output.

The last element needed for the design of the screen is a compliant surface on
the acrylic sheet. 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. There are two basic ways to add an compliant surface. The
first is to get a piece of trace paper that acts as a projection surface. Then, using
a paint roller, spread the silicone material evenly on the paper and allow it to
cure. Once cured, we place the paper silicone onto the acrylic surface. The
other method is similar but the silicone is spread directly to the acrylic sheet and
trace paper is taped on afterwards. We will use the first method because it gives
us the desired result without potentially ruining the expensive acrylic sheet.

3.1.1.7 Cost and Procurement

The cost of numerous items is represented in Table 3-2. The items purchased
are annotated under the procurement status tab in green.
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Table 3-2 Multi-Touch Screen Cost

Sorta Clear, 40 pint Kit $36.38
DAP Silicione, 10.1floz. | Lowes $4.50
GE Silicone, 10.1 fl oz. Lowes $6.00
Rosco Grey, Rosebrand $6.50
Acryl i ¢ She e]|House of Plastics $94.00
Buff and Polish

edges House of Plastics $10.00
Pl exi gl ass, |RPlastics $124.00

32 LEDOGS

Il nfrared LEDOGSs mu s t be pl aced around the
explained in the previous chapter. These
need be addressed before purchase which are wavelength, angle, and radiant

intensity. The wavelength of light in the infrared spectrum is between 780-940

nm. LED6s that are on the | ower end of th
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 i nt et
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 is

needed in order to create enough reflection in the acrylic but a higher intensity

will generate 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 | R LEDOG6s have a smaller viewing
To bypass this problem the MTPT wil!/ use
mounted around the screen. This will adequately flood the acrylic and create

high contrast blobs for the camera. Another problem that may arise is the

decrease in intensity due to ambient light in the room. This problem will be

solved by creating a voltage adjustment knob on the LED power supply which will

allow 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
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sensitive that it starts detecting touches above the screen, then the intensity can
be turned down to allow less IR light into the screen. The design of this
adjustment knob will be addressed in the power section under devices.

3.3.1 Cost and Procurement

The cost of a few LEDESI33. i s Trheep r8e5s0e nntne dL E DG
Futurelec are the cheapest but are only 3mm in diameter. These would require
more LEDOGOsS to be placed around the screen
holes to be drilled and more wire to soder. The LED flex strip is probably the
best option because the LEDOGs are already

power source. The are also 4 times more e
the group is trying to create a budget friendly multi-touch table, the flex strip will
not be used. The 880nm LEDOG6s from Digike

MTPT. They offer a high intensity, larger diameter, and ideal angle.

Table 3-3 LED Cost Comparison Table

IR LED, 880nm, 100mW, 100 for
5mm, 40 degree Digikey $31.68
IR LED, 850nm, 150mW,

3mm, 40 degree Futurelec $0.28

IR LED Flex Strip, 78 per/m,
850nm, 1.97w, 120 degree
angle Environmental Lights | $131.67

1 ohm Y2 W Resistors UCF FREE

3.3 Intake/Exhaust Fans

3.3.1 Research

The fans will be used to help cool the internal components of the table. The
computer and projector both have their own fans but if the internal temperature of
the table is hot, then the fans will only blow hot air aver the heat sinks..
Therefore, one exhaust fan and one intake fan will be added to the table. These
fans need to be strong enough to rapidly intake cool outside air and exhaust
warm air as the temperature inside the MTPT increases.

Choosing the proper type of fan is essential in keeping the table enclosure cool,
while producing minimal noise distraction. The performance of fans is measured
by air flow per time period or cubic feet per minute (CFM). This measurement
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accounts for size and speed so the bigger the fan the more CFM produced. A
larger fan also creates less noise due to a larger size to speed ratio. The bearing
type is also a factor in the fan performance. There are two types of bearings in
fans which are ball baearing and sleeve bearing. Ball bearing fans are typically
more expensive and noisier but last much longer. Sleeve bearing fans are very
quiet but can be made very cheaply and last for a short period. The key attribute
for this project is quietness. If the fan is to loud it will distract the users and
diminish the gaming experience. Therefore a sleeve bearing fan would be
preferred.

The placement of the fans in the table is crucial to their cooling abilities. If the
fans are to close to each other, then they can create an air flow short circuit
where the cool air coming in quickly gets directed back out by the exhaust fan.
This can also happen if the fans are directly across from each other. They
should be staggered so that air can freely circulate from top to bottom. With that
said, the exhaust fan must be posit i oned i n an area that doe
the user. This would create an uncomfortable environment for whoever is sitting
by the exhaust. The fans also must be covered by a grill to keep out any objects
or material. The grill cover should be as thin as possible to allow max airflow. If
it is too thick it can decrease the efficiency of the fan and create unwanted noise.

One problem with installing the fans is that ambient light may enter through the
fan blades. This can create sensitivity problems with the camera and screen
interface because the excess IR light will enter the enclosure and drown out the
screen blobs. A solution to this problem is to create baffle openings for the fans
which will direct any ambient light downward and away from the camera.
Unfortunately this will also decrease the airflow in the enclosure. Another
solution is to use air ducts that connect to the fans.

The fans must have the ability to sense when the table is getting hot. To solve
this problem, a temperature controller must be designed and integrated in to the
fans power. The temperature switch should trigger the fans to turn on when the
temperature inside the table reaches a set temperature and turn off when the
temperature is back within tolerance.

3.3.2 Design

The fans will be place on opposite sides of the table enclosure. The exhaust fan
will be located on the lower side panel so warm air is not directed toward the
user. The intake fan will be located on the upper side panel. Both fans will have
a baffle on the outside of the table to minimize any ambient light intrusion into the
MTPT enclosure. Figure 3-5 shows a drawing of the fan and enclosure. The
intended airflow is depicted with blue arrows. If the two fans are not able to keep
the enclosure below the acceptable temperature then an option to add two
additional fans is available.
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Figure 3-5 Fan Placement Drawing

This temperature switch can be built with three components, a N-channel
MOSFET, a potentiometer, and a NTC thermistor. The MOSFET device must be
able to handle the fans voltage and current load. The fans used for this project
will need 12 volts and 2.5 watts of power apiece. Most MOSFET devices in the
market can operate with voltage up to 40 volts and current up to 10 amps so
finding one that meets these specifications will not be a problem. The NTC
thermister is a device that thermal resistors to control current. When the
temperature or resistivity hits a certain point, current flows and powers the fan.
The potentiometer will allow adjustment of the voltage going to the thermister
which in turn will adjust the temperature at which the thermister passes current.
A manufacturing requirement for using the NTC thermister is that its contacts
must be insulated. This can be done with heat wrap tubing. Figure 3-6 shows
the circuit diagram of the temperature switch. Some other parts that will be need
for this device are electrical tape, solder, and PCB.

To set the turn on temperature for this device, a few step must be taken. First,
the enclosure should be at an acceptable temperature. If the fans are on then
the potentiometer should be turned down until the fans turn off. When the
temperature in the enclosure reaches the overheating level, the potentiometer
should be slowly adjusted until the fans turn on. This will set the thermister to the
overheating temperature and allow current to flow the fans.
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Figure 3-6 Temperature Switch Circuit and PCB

3.3.3 Cost and Procurement

Table 3-4 shows various fans available in the market. The GlacialTech fan was
the cheapest found but has a fairly low speed, high power consumption and low
CFM. lIts strength is its quietness and price. The Yate Loon fan is very high
speed, high SFM and low power consumption. Its weakness is its noise level.
The other two fans seem a little overpriced for their specs. The Yate Loon fan
seems to be the best deal so it will be used in the MTPT.
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Table 3-4 Fan Cost Comparison

120mm, 950 rpm, 18.5dBA,
GlacialTech Silent | 2.4W, Sleeve bearing, 36
Blade I CFM Microban $2.99

120mm,  900-1800  rpm,
Zalman ZM-F3 Sleeve Bearing, 20-34 dBA Provantage | $8.79

120mm, .8A, .96W, 28 dBA,
53 CFM, 1500rpm, Double

Vantec SF12025L | Ball Bearing Radio Shack | $9.99
BD
120mm, 1650mm, 33 dBA, | Hardware
Yate Loon 70 CFM, .3A, Sleeve Bearing | House $4.99
3.4 Webcam

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.

3.4.1 Research and Design Requirements

There are many types of cameras that can be used in a multi-touch screen.
Perhaps the most popular is the web cam. These cameras are most commonly
used for internet video but can be altered to function as an IR camera for our
project. Some web cams use an external filter to block out IR light and some
have an internal filter in the lens. The types that have the filter internal to the
lens tend be more expensive but also offer the highest capabilities. These
cameras must be altered by changing the entire lens. This can be difficult
because the lens must be designed with the proper focal point which is based on
the distance between the lens and the surface, and the dimensions of the
surface. Therefore, it would be much easier to acquire a camera that has an
external filter. To better choose a camera of this type, there are three main
elements that must be 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.
Our project will require a resolution of 640x480 or higher.
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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 will be needed in order to allow
smooth operation.

The last element that must be addressed with an IR camera is 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. Our camera must have either FireWire or USB 2.0
interface. Either will have high enough transfer speeds as not to create delays.
Therefore, price will determine the interface used in the project.

3.4.2 Cost and Procurement

While researching the cost of cameras, a list of possible candidates and their
prices were documented as shown in

Table 3-5. One of the problems of researching these cameras is the lack of
information on camera lenses. The manufacturers do not state if there is an
internal or external IR filter on the lens. If the filter is external then we can take
the camera apart and remove it. I f
lens which can be difficult to attain. The cameras listed in the table represent
ones which have a known external filter. The Playstation 3 Eye seems to have
the best capabilities for its price.
designed for a PC but there are drivers that make it compatible.
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Table 3-5 IR Camera Options

Playstation 3 Eye, USB 2.0, 640 x 480 @
60 fps | 320 x 240 @ 120 fps Dell $34.99

Unibrai Fire-l digital camera, IEEE 1394
(FireWire), 640 x 480 @ 30 fps Office Depot $104.99

Xbox Live Vision Camera, USB 2.0, 640 X
480 @ 30 fps Newegg.com $24.99

Logitech Quickcam Communicate STX Web
camera, USB 2.0, 640 x 480 @ 30 fps Newegg.com $34.99

3.5 Wireless Adapter

The wireless adapter will allow the poker table software to communicate with the
iPhonedevices. For this application a wireless router is needed. Wireless
routers are most commonly used in networks to provide internet capabilities to
multiple computers wirelessly. Internet capabilities for the iPhones via Wi-Fi will
be an option for the MTPT depending on the home stations capabilities.

3.6.1 Research

Wireless routers are typically governed by a set of standards called IEEE 802.11.
These standards govern wireless local area network (WLAN) computer
communication in the 2.4, 3.6 and 5 GHz frequency bands. There are 4 main
standards that most wireless devices conform too which include IEEE 802.11a,
802.11b, 802.11g and 802.11n.
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IEEE 802.11a transmits in the 5 GHz frequency range and can transmit data at
54 MBIits per second. The iPhone is only compatible with b and g standards so
this type of router will not work.

IEEE 802.11b is the most popular standard but has become outdated over the
years. It transmits in the 2.4 GHz frequency and has the capability of
transmitting 11 MBits per second. This standard would work fine for the poker
game data but is the internet option is used, the connection would be very slow.
IEEE 802.119 transmits in the 2.4 GHz frequency as well but can transmit data at
a rate of 54 MBits per second. This standard uses orthogonal frequency-division
multiplexing to split the frequency into small sub-frequencies to pass information.
IEEE 802.11n is the newest standard that can transmit data up to 140 MBits per
second. Unfortunately the iPhone does not support this standard.

The MTPT will use the IEE 802.11g standard in its wireless router. This standard
leaves room for the option of a faster internet connection while easily meeting
requirements for poker game data transfer.

3.6.2 Cost and Procurement
The wireless router used for the MTPT was acquired through donation. The
specifications are listed below.

Linksys Wireless G Router

Linksys Wireless G Router
Connectivity Technology: Wired, Wireless
Integrated Switch: 4-port switch
Data Transfer Rate: 54 Mbps
Frequency Band: 2.4 GHz
Data Link Protocol: Ethernet, IEEE 802.11b, IEEE 802.11g, Fast
Ethernet
Switching Protocol: Ethernet
Network / Transport Protocol: TCP/IP, IPX/SPX
Routing Protocol: RIP-1, RIP-2
Remote Management Protocol: HTTP
Communication Mode: Full-duplex
Status Indicators: Power , Link activity

3.6 Projector

The projector is a vital component in the Multi-Touch Poker Table (MTPT). It
provides the user with visual feedback during usage.

3.6.1 Research

There are two basic types of projector in the market that can be used with the
MTPT: Liquid Crystal Display (LCD) and Digital light Procession (DLP). LCD
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projectors use an array of tiny lights that change color according to the pattern

they are representi n g . Since each Il ight is controll
sharp contrast and vibrant colors. One problem with these projectors is that the

lights tend to dim over time. The projector that will be installed in the MTPT will

most likely be used sothi s coul d potentially <create a
produce what is called Athe screen door ef
look granular.

The second type of projector is DLP. These projectors use tiny mirrors, mounted
on a chip, that move to create the picture. Each mirror is considered a pixel in a
very large array. Color is injected into the picture using a color wheel that emits
red, blue and green. DLP projectors tend to lack a little in color but have a higher
contrast and deeper blacks than LCD.

Both types have there advantages and disadvantage but either would work fine
for this project. However, there are some properties that need to be addressed
when the projector is picked out. The projector brightness, measured in ANSI
lumens, is typically desired to be as high as possible. For the MTPT this is not
the case because if the brightness to too high it can cause the user eye problem
after prolonged use. The same effect happens when sitting to close to a
television.

Another property is the projectors throw distance. All projectors have a minimum
and maximum throw distance. The MTPT projector should have a very short
throw distance to enable good screen resolution. If the throw distance is longer
than the actual path, mirror can be placed inside the table enclosure to increase
the throw length.

The apect ratio is also an important property. The MTPT is designed to use a 4:3
ratio. This ratio gives all the users ample room around the table. Some
projectors have the ability to switch between 16:9 and 4:3 but its important that
the MTPT projector has 4:3 at the very least.

The last property that is important for the MTPT projector is resolution. The
software that will be used to run the poker game and menu use intense graphics.
In order for the user to fully appreciate these graphics, a minimum resolution of
800x600 is needed. A higher resolution would be ideal but the requirement is
high enough that screen picture will not be pixilated.

3.6.2 Cost and Procurement
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Table 3-6 shows the specifications of the projector that is being purchased. The
Dell 11100MP meets all the requirements set and has a high screen resolution.
The brightness is at a moderate level which should alleviate potential eye
problems. The only problem is the throw distance. The minimum through
distance is larger than the table enclosure so mirrors will have to be purchased
and placed in order to lengthen the distance. Fortunately, the projector was
acquired used for $150.

Table 3-6 Dell 1100MP Specifications

MSRP (usD) : $699 Compatibility:

Brightness (Lumens) : 1400 ANSI HDTV: 720p, 1080i, 576i
Contrast (Full on/off) : 2100:1 576p

Variable Iris: No EDTV/480p: Yes

Audible Noise: 34.0dB SDTV/480i: Yes

Eco-Mode: 32.0dB Component Video: Yes

Weight: 4.9 lbs Video: Yes
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Size (inches) (HxwxD) . 4.0 X 9.9 x 8.4 Digital Input: *x
Std. Lens: Focus: Manual Computers: Yes
Zoom: Manual, 1.20:1 Display: Type: DLP (1)
Throw Dist (feet) : 3.9 - 32.8 Color Wheel Segs: *x
Image Size (inches) : 27.5 - 275.0 Color Wheel Speed: *x
Optional Lenses: No Native: 800x600 Pixels
Digital Zoom: *x Maximum: 1400x1050 Pixels
Digital Keystone: Vertical Aspect Ratio: 4:3 (SVGA)
Lens Shift: No Lamp: Type: 200W UHP
Warranty: 2 Years Life: 2000 hours
Performance: Eco-Mode Life: 2500 hours
H-Sync Range: 15.0 - 70.0kHz Quantity: 1
V-Sync Range: 5-85Hz Speakers: 2.0W Mono
Max Power: 250W
Voltage: 100V - 240V
FCC Class: B
Special: **
Status: Out of Production
First Ship: Apr 2005
Last Ship: May 2006

Fall 2009

3.7 Framework

3.7.1 Research

Framework for this project must house each component of the MTPT. It must be

big enough to accommodate all the components while still meeting the design
requirements of a height | ess than 400. T
coffee shop environment so it must be aesthetically pleasing as well. It must

contain cup holders for each player in order to decrease the risk of drinks spilling

and possibly damaging the hardware. The t
with a dept h o f 30. A problem may arise when
introduced so a replaceable cap should be optional.

The table will be used with standard counter stools so the table height will be

slightly taller than a normal dinner table. Counter stools ar e on ad6d age
in height and counter tables are normally
be seated and properly see the screen, the chair should be proportionate to

these measurements.

The table will contain a door that gives access to all the components. The door

should be easily accessible and sturdy. It should also contain a lock to secure all
components from theft.

3.7.2 Design
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After researching the specific requirements of the table, a general design could
be constructed. Figure 4.1 show a basic drawing of the table and its dimensions.
The table will be 39 inches tall and have a maximum width of 36 inches. There
will be 8 inches of space between the user and the screen, and a holder for the
phone to charge. The table base will be reassessed 7 inches to give the user
proper leg room when sitting. One addition to the design will be 2 sets of baffled
holes on sides for ventilation. Fans will be inserted into the holes to circulate air
into the box and prevent the components from overheating. The door will be
located on side 2 with three internal hinges. A locking feature for the door will be
positioned opposite the hinges.

Top Side 1

e —y
Side 2

MDF Sheet

— 7 —

Figure 3-5 Table Framework Drawing
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3.7.3 Material and Construction

It was found that there are three basic ways to construct the table: buy a
prefabricated storage container and add to it; build the table from scratch; pay
someone to build the table. The cost of a prefabricated container with doors is
around $100 and made out of plywood. This technique would still require further
fabrication of the actual table portion that houses the screen. Paying a carpenter
to build the table would be expensive but would save in assembly time. Building
the table from scratch would take a lot of time but allows for more customization.
These were all feasible options but building from scratch was the most cost
efficient technique which is a major factor in the project.

There are many different types of materials that can be used in the construction
of the table which range from Medium-Density Fiberboard (MDF), plywood,
plastic, and wood. These materials used must be attainable, workable, and cost
efficient. The table will be assembled primarily from wood due to its availability
and variety at hardware stores. The outside panels will be made of MDF due to
its reasonable price and decreased weight. The table will be built in a home
woodshop with a full set up of woodworking tools.

3.7.4 Cost and Procurement

A list of the materials and tools needed is shown in Table 3-7. These materials
are subject to change if any unforeseen complications arise, and as different
building materials are experimented with over the course of the table build time.
The prices of all the materials are competitive so the store that is most
convenient during the build will be chosen.

Table 3-7 Framework Cost

Lumber Power drill
Liquidators 86 $5. 1 N/A
Lowebs |86 $5. ]Powersaw N/A
4x4 wood Home Depot |86 $5 . {Level N/A
Lumber Sandpaper
Liquidators 86 $2. 3 N/A
Loweb6s [920 $ 2 |Screwdriver N/A
2x4 Home Depot |8 6 $ 2 . §Hammer N/A
1/2" 47"x99" | Table saw
Loweds |%$19.25 N/A
paint brush Lowe|$2.00
MDF sheet
Screws Lowe 6s |$2.00
Nails Lowe 6s |$2.00
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Wood glue Loweds |%$4.00
Stain Loweds |Free
Door hinges Loweds |$1.00
Roll-around
wheels Lowe 6 s |$5.00
3.8 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
LEDG6s and table fans wil!/ be designed and

3.8.1 Devices
3811 LEDO s

The LEDOG6s that are needed faoforwatdivadtageviof PT o0 p e

1.5V DC and an intensity of 100mWw. Ther e
perimeter of the screen which gives 1 LED per inch. There will also be a voltage
adjust ment knob to control the LEDwes inte

supply and circuit must be fabricated. The power supply may take 120V, 60 Hz
AC from the wall receptacle and convert it to DC or use DC power from another
source.

There are three main types of power suppl
They are battery power supply, linear power supply and switch mode power
supply. A Battery power supply uses DC power and would be easily
implemented into the MTPT but it would require the owner to constantly change
out batteries over time. Since the MTPT will always need power from a grid for
the other components, there is no need to use battery power. A switch-mode
power supply uses a transistor to switch between saturation and cutoff mode at
high frequencies. Since the switching speed of the transistor is much higher than
the frequency of the A/C, small transformers can be used to step down the
voltage. The biggest advantage to this type of power supply is that it can be
made very smal.l and efficient. It al so
disadvantages are that it can create a significant shock hazard, potentially
damage the load, and creates noise through the output voltage. Linear power
supplies typically refer to a power supply with a transformer, bridge, filter
capacitor, and a regulator. The advantages of this type of power supply are it
isolates the A/C from the user, making the design somewhat safer. These power
supplies can also deliver a very wide range of power from the A/C input. The
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major disadvantage is that they require more space and produce a lot of heat.

Since space is not an issue and there will be intake/exhaust fans inside the table

framework for cooling, the disadvantages are not a problem. The MTPG will use

a |l inear power supply to power t HanableEDOGS b
and the device is very safe.

Before the power supply could be designed
be found. Figure 3-7 s ho ws t he circuit design for
requirements needed for the power supply from an online LED array calculator.

R =1 ohms
chims
ohims
ohims
+120W ohms
O
chims
chims

R =1 ohms

R =33 ohms

The wizard savs: In solutian 0:
« gach 1 ohm resistor dissipates 10 mi
the wizard says the color code for 1 is brown black gold
the wizard thinks 174 resistars are fine far your application
the 33 ohm resistor dissipates 330 my
the wizard says the color code for 33 is arande orange black
the wizard thinks 1% resistars are needed foryvour application
together, all resistors dissipate 410 mw
together, the diodes dissipate 10500 miy
total power dissipated by the array is 10910 mbAf
the array draws current of 900 maA from the source.

Figure 3-7 LED wizard schematic and Power consumption
Reprinted with permission from http://led.linearl.org/led.wiz

There are five components that work together in series to generate usable power
t o t he Figue3& shows these components in order as they convert AC to
DC.
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Figure 3-8 Power supply components

With the power consumption known, the design of the power supply starts at the
transformer. The wall receptacle produces 120 volts A/C that must first be
stepped down to a reasonable voltage of 12 volts. This is done using a simple
wall transformer like the ones used for most cell phone chargers. Since the total
current in the LED circuit is 1000 mA, the transformer must output at least that.
Once the voltage is stepped down, it passes through a bridge rectifier that only
allows the positive half of the A/C wave to pass. These can be found at Radio
Shack for $1.50. The resultant alternating positive voltage must be smoothed out
using a 1000 uF capacitor. Then a voltage regulator is added to keep the output
voltage constant with respect to and internal reference voltage which helps
reduce any voltage errors. The voltage regulator will also protect the LED circuit
from over-current. They can be found in most electronic stores for $1. To have
the ability to adjust the output voltage, a 5k potentiometer will be added. This
may be needed to fine tune the LED performance. When the power supply is
turned on and encounters the LED load there will be a drop in output voltage
whi ch may cause the LEDG6s to not work
user can adjust the voltage to a proper range. Lastly, another 1uF capacitor will
be added to act as a high pass filter to block and high frequencies coming from
the load or the A/C input. An will be an experimental option of adding another 5K
pot between the voltage regulator and load. This potentiometer will be used to
adjust the resistance with the voltage constant. This in turn should function as an
LED intensity adjustor by increasing or decreasing current. Research was done
on LED intensity adjustment and it was found that a pulse width modulation
device is ideal. Unfortunately the device needed is does not easily combine with
a linear power supply so the experimental option will be tested.

3.8.1.2 Intake/Exhaust Fans

The MTPT fans will need 12 volts of DC power to operate efficiently. Each fan
consumes about 2.5W. Since the LED power supply will only supply a max of
1.2 watts so another option has to be explored. One option is to increase the
current potential in the LED power supply. A problem with this approach would

prop

be heat. The |l inear power supply designed

the current is sufficiently stepped up the power supply will create more heat
through the voltage regulator. Since there is no fan directly mounted on the
device, failure could occur. The second option is to use the computers power
supply. The computer power supply is designed to handle higher current loads.
It is also a switch-mode power supply so it does not create lots of excess heat.
Figure 3-9 shows a picture of a typical computer power supply connector. The
fans can be wired to the 12v side of the connector for power.
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+3.3V
+3.3V
COM
+5V

COM
+5V

S COM  |§
§ PWR_OK

== .5VSB
+12V1

Qs

+12V1 +5V
+33v  |@ @ com
12 24

Figure 3-9 Typical ATX power supply connector
Reprinted with permission from http://skylab.org/~chugga/mpegbox/

3.8.1.3 Camera

The IR camera uses a constant supply of DC to power itself. The camera power
is outputted from the computer through a USB or Fire-wire cable. USB cables
always output 5 volts and up to 2.5W of power. Fire-wire on the other hand had
the added capability of producing up to 30 volts and 60 watts of power. For the

scope of this project, Fireewi r eds power capabilities are

camerasdono6t typically consume a | ot of

3.8.1.4 Projector

The projector will need 110V AC power to operate properly. It uses a maximum
of 250 watts which is easily attainable from a wall receptacle. Power from the
wall receptacle will be outputted inside the table enclosure threw an extension
cord. The extension cord should be protected against voltage and current surges
with a surge protector. This will prevent the MTPT from potential damage due to
a lightning strike or power surge.

3.8.1.5 WiFi

The wireless router will also use 110 V AC power to operate. The max current
load for this device is around .3 watts. Since the current need for the router is
very low, it can be plugged into the extension receptacle with the projector. This
device should also be protected against voltage and current surges through a
surge protector.

3.8.1.6 Charging Station

The charging station will allow up to 4 users the ability to charge their phone.
The connection will be at the base of each phone holder on the top of the table.
The iPhone charges with 5 volts from the USB adapter. Four iPhone USB
adapters will be used to charge the devices and will connect to the computers
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USB connection. To link the computers USB to the iPhoneb6 s US B, an
bank will be used which can be purchased at Radio Shack for $6. If connecting
all the charging ports into one computer USB port causes any data problems with
the computer, an option to wire the charging ports directly to the computers 5V
power supply could be plausible.

3.8.2 Design

Figure 3-10 shows the LED power supply circuit design. The components will be
mounted on PCB board and soldered onto place. Figure 4.- shows the layout of
the components and wires inside the table. The power wires inside the table will
be secured to the floor and walls to reduce accidental connection breaks while
moving.

Voltage Regulator

2 3

3 VIN  VouT
g 1 ADJ
\ 12VAC ¢

i ~ 1000uF ¢ 370 0hm 1
(5 CAP LM3L7/TO 2 RESISTOR ~ WF LEDARRAY
CAP

Y|

1
D
120VAC
2

TRANSFORMER BRIDGE

A

5K POTENTIOMETER

Figure 3-10 LED Power Supply Circuit
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USB 2:1
PHONE CHARGER

AC POWER
COMPUTER

= FAN
PROJECTOR
v N
/

CAMERA
TEMP
SENSOR LED

POWER SUPPLY

|: USB 2:1
PHONE CHARGER

/

Figure 3-11 Internal Wire and Component layout of Table

3.9 Computer

The computer is the brain of the MTPT. It integrates all the components and
gives the programmer complete control over all functions. The requirements
state that the computer should be capable of rendering all software graphics and
processes without breaks or signs of overload. The hardware requirements of
the software programs require at least 2 GB of RAM and a dual core
processesor. Fortunately, these requirements can be met fairly easily due to the
rapid pace of computer technology. One of the great features of this table is that
the software and computer can easily be upgraded without affecting the
functionality of the MTPT. This will give the table a prolonged lifespan in the fast
passed world of electronics. The software for the design project will be written
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and designed to take advantage of the

guality and performance.

There are three basic options for attaining the MTPT computer. Option 1 is to
purchase the computer components and build the computer. This option would
allow the group to hand pick the components needed for the computer and not
waste money on unneeded parts. It would also add to the project build time.

Option 2 is to purchase a preassembled desktop computer that meets the
requirements. This option will save time during building and allow the group to
focus on other issues. Unfortunately this is the most expensive option and

doesndt fit nicely in the group budget.

Option 3 is to find a donated computer that fits the requirements. This option is
obviously the cheapest and also allows the group to focus on software and the
MTPT build. One problem is that this is not a realistic option for MTPT
production. A solution to this could be to allow the buyer to supply their own
computer and sell the software package and table. Although there are no plans

har d

to produce MTPTOG6s it is still an i mportant

After careful consideration it was decided to go with option 3. This will provide
room in the budget and allow for more time in software devolvement.
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3.9.1 Specifications
The computer donated has the following specifications:

PROCESSOR
A Intel Core 2 Duo T5500/ 1.66 GHz
A Dual-Core
A Bus speed 667 MHz
A Chipset Mobile Intel 945GM Express
Cache Memory
A L2 cache
A 2.0MB
A RAM
A 2 GB DDR2 SDRAM i 667 MHz
Environmental Parameters
A Min Operating Temp 32 degrees F
A Max Operating Temp 95 degrees F
Storage
A 80 GB-Serial ATA-150
A CD-RW/DVD 24X
Video
A Intel GMA 900 Dynamic Video Memory Technology 3.0
A RAM size = 224 MB
Networking
A Dell Wireless 1390
A Standards = IEEE 802.11b, IEEE 802.11g
A 1 GB Ethernet link
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4.0 Software

4.1 Overview

The Multi Touch Poker Table includes three software components: the Poker
Game, interfaced with the iPhone and table, and Restaurant Menu. The Poker
Game software will be main application of this project, simulating a full robust

game of Texas Hol doem. The game will util
Running with the main application of the Poker Game, additional features will be
added. The base priority will be the poker game and iPhone interface. The

other software component will be completed based on time and difficulty. All
effort will be used to have these software components completed before the end
of December. These components are illustrated in Figure 2-2.

4.1.1 Block Diagram

The multi touch table interface will communicate the software with a created
touch listener. This communication between the selected web cam and the
MTPT software components is illustrated in the block diagram in Figure 2-2. The
touch listener will utilize the open source library TouchLib to convert the captured
image. Thi s i mage of Obl obs6é6 wildl be converte
sent to the MTPT components depending on where and how the user input was
executed. The touch listener will directly handle the user inputs and pass that
event on to the suitable component. The Poker Game software component will
use the iPhone as an additional interface along with the multi touch hardware.
The iPhone interface will communicate with the poker software by exchanging
packets over Wi-Fi. The TCP protocol will be utilized. Finally, all the software
components will output their respective graphics back to the hardware using Q ts 6
framework for 2D graphics. All of the poker software with the exception of the
iPhone software will run from the selected PC component.
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MTPT Software
> Poker
_ BVijAnalog OpenScene ¢ Game
Projector — Graph/Open —
GL = iT 802.11b/g
g iPhone
ki Interface
User Input
Il Touch Listener ||[?] Menu
Web Cam st .
captured » TouchLib Music
Image —>
Player

Figure 4-1 MTPT Software Block Diagram

4.1.2 Development Environment

All the software components, excluding the iPhone software, will be developed in
C++. Microsoft Visual Studio 2005 will be 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 section include Visual Studio build solutions and projects. Software will
be devel oped on the groupo6s I ntel b
Visual Studio 2005 Express and the Harris Lab at the university.

The iPhone uses a specific set of current technologies to provide the rich user
experience that it consistently delivers. Development for the iPhone must be
completed on an Apple OSX Machine using Apple's own Integrated Development
Environment named Xcode.

The iPhone leverages Apple's extensive Cocoa framework to add identical
functionality to the system. The Cocoa Framework is a native object-oriented
programming language built for OSX and the iPhone. Cocoa is derived frrom
Apple's roots at NeXT and is a compilation of AppKit and FoundationKit. The
iPhone uses a Darwin kernel based upon the Mach3 micro-kernel similar to that
used in OSX.

iPhones have ARM-based processors and, while the Darwin Kernel is open-

ased
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source, the ARM port is not. This kernel is a Unix derivative and allows many
useful, native features to be used. For example, the Memory Management
features are very rich and allow the iPhone to run effectively on small amounts of
memory or scale extensively for multiple gigabyte systems.

MVC (Model-View-Controller) style design is favored by XCode to accomplish
components that do not affecting each other for interface design. This type of

interface design isolates the different pieces of the interface into separate parts.

The Model mani pul ates t he agstHeiresulisttatlten 6s d a
end user, and the Controller collects user data input.

Figure 4-2 lllustrates the interface design portion of XCode. These View elements
may be linked to the Model and Controller aspects using this view.

00 Untitled (@)
0 O O Metrics (backToHeadlines) L
= 2 \
= L O s ®
Mol s Lo Layout [ Absolute W B
?ﬁcagflne‘r 3 LN L L PRI P VL ———— \
i

B arrow
T headlineD... width Height
B headiines..

UP olderArticlestabel Geek()]og’, Position opx |12 12px E

E bodySplitter DATE Top Left
z 5| (+)

» B secondHeadlines 3 Opx 13 .
v [ anticlePage =] Title | Bottom Right
90 articleTitle " Article Autoresize
v [ articlegox Publish Date
T articleDescri... : = | N(l
T articleDate
v [ navigation
@ readMore
(@ backToHead!...
E articleBottomSp.. v

o bl
Pause

Size [ 14097&

IIIUIIIII

00

Back to Articles

200

Constraints aone 1o none .
Max Width Max Height
p——r D)
Opx '+ Opx | 'y
Min Width Min Height

LI o

Workflow Steps
© ProvideRSS feed  @IITD) o
@ Set attributes [ Required D

Provide a title for your web
application and adjust viewport }
Eutnge: d DEVELOPED WITH DASHCODE

300’

400

Attributes

© @

@ Mark as Not Done || 7] J
B = | B | {= | )= |

Figure 4-2 XCode Interface

Objective C is the language used by Apple to develop applications for the
iPhone. This language is an extension of the C Programming Language with
Smalltalk-style messaging. The language is primarily used on OSX and the
iPhone; however, the gcc compiler can be used to create generic Objective-C
executables.

One benefit of using Objective-C in general is that generic C code may be used
anywhere in the application. The Objective-C language is essentially a strict
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superset layer on top of C with a powerful class library. This allows any C
programmer with knowledge of an Object-Oriented language to pick up this
language with ease as well.

Objective-C uses messages to get data to and from objects. This means that an
object can receive data of any type. There is no type checking for messages that
are sent to objects. There is no guarantee that an object can handle the data that
is being sent. Furthermore, there is no guarantee that a response will be given.
When an object cannot handle a piece of data or chooses not to, the returned
value is a null pointer.

Some of the basic conventions of Objective-C are as follows. The Interface is
defined in the header files (fA.ho).

The I

files (A.mo). This is similar to C but not

Once an object is designed and implemented, the object may be instantiated.
The memory for the object must be allocated first. Then the object must be
initialized. Once both of these steps have been accomplished, the object can be
used.

Protocols exist in Objective-C. These protocols are used to create interfaces that
can be implemented. This is similar to other languages like Java (Abstract
classes are similar to informal protocols). Protocols allow multiple, tailored
instantiation. Informal protocols may be implemented or may not be
implemented. Objective-C 2.0 requires that all formal protocols be implemented
fully before a compile can complete.

Objective-C is used with a library or framework in order to provide additional
inherent feedback. The library used for the iPhone (as well as OSX) is the Cocoa
Framework. This supports the TCP Protocol that will be used for connection to
the Main Computer. In addition, it provides SVG Graphics Rendering support
which will be used for the Players Cards as well as OpenGL Graphics support for
any possible animations.

4.2 Research

4.2.1 Libraries

The MTPT software will utilize three open source libraries in assisting with
bringing the table to life. The libraries that will be used include TouchLib, Qt, and
OpenSceneGraph. TouchLib will be used to handle touch screen events. Qt,
brings the convenience and object types of Java to C++. Finally,
OpenSceneGraph will be utilized for the OpenGL graphics the software will be
using. A list of the libraries along with version and license type can be found in
[TABLE]. Each library was researched for their APIs and possible future
implementation toward the MTPT Software. The following sections outline how

TouchLib, Qt, and PokerSource ¢ a n potentially contribut
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software development. Table 4-1 lists the planned libraries that will be used to
develop the MTPT software.
Table 4-1 MTPT Support Libraries

TouchLib Beta v2.0 | New BSD

Qt 45.2 LGPL

PokerSource | 137.0 GNU  General
Public License
V3

4.2.2 TouchLib

TouchLib is an open source library for detecting blobs created on multi touch
screens. The library tracks the infrared light captured by the webcam and creates
Aitouch eventso, such as finger down
detecting the touch events and the created software components will handle
these events. TouchLib was the chosen multi-touch library for a number of
reasons. First, the library is written in the language the MTPT software will be
written in, C++. Secondly, the license is a new BSD License, allowing us to
freely use the library. Finally, source code is provided for the library and sample
demos, assisting in the learning process.

TouchLib includes 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 includes 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 include 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.

TouchLib provides 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 members are listed in Table 4-3[3]. ITouchListener will be
implemented in the project 6s TouchListener cl ass
detail in section 4.3.1.6.

and

wh i
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423 Qt

Qt is an open source, cross platform, development C++ library. The approach of

Qt i's Awrite once, compil e anywhereo, al |

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 is being used for its excellent documentation,
support, and ease of use. The framework is similar to having a full Java library

wi t h documentation i n -Qriented appro&gh dmakesf ul |y

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 will be used in handling the multithreaded tasks that the MTPT will need to
support. Classes such as QThread, allows 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, will be a

simpler process. This |l earning experience

Furthermore, Qt is currently used and supported in various companies such as
Adobe, Boeing, Google, and Skypel[5].

Along with threading, Qt provides class functionality in networking and graphics.
These classes will prove 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
implementation for each class in the MTPT Software Components is described in
detail in the Detailed Design Section. Qt provides support for 2D and 3D

graphics. In this project, 2D graphicswillonybe used per time cons

graphics classes support for scaleable vector graphics. The library provides 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 results in creating
visuals on screens in real time [5]. A summary table of the planned
implementation of specific Qt classes, data structures, and data types are listed
and accompanied by T&lkd-235.descriptions

A very useful functionality of Qt in this project will be the utilization of slots and
signal s . Sl ots and signals is Qtds alt
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 6s sl ot
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
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