
Introduction:

There has been a growing number of online
environments and single player of the poker game called
Texas Hold!em. Each of these versions adds their own
ßare to the game. In the single player games; you get to
hone your skills playing against computer players with an
artiÞcial intelligence (AI) in a simulated casino. While the
online games sets up more of a community based
environment, where you get to practice your skills,
interact with real people using a chat window for the
players at the table, and on occasion win or lose real
money.
  Underworld-AI poker is the creation of an AI web
based application that is a complex enough to give a
good challenge, while still allowing the user to choose
from playing the AI in single player mode or joining or
creating a multiplayer table that has both AI and real
players online. This choice in optional game play allows
for a freedom of wide users.

Project Components:

With the project divided between client and server side
gives the ability to use multiple programming languages.
The application Underworld-AI poker uses a combination
of SQL, HTML, PHP, and JavaScript for form validation,
page movement database communication and players
actions.

On the server side is where the queries and functions
written in php are executed. While on the client side is
where the HTML is displayed and the functions written in
JavaScript are executed
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Methods:

The key functions that are critical to the game play and AI
function is the pseudo code shufße algorithm to emulate
the actions of a human performing the bridge shufße and
the algorithm process developed for the AI to make the
probability of hand outcome and perform actions based
on that percentage.

Shufße:

AI Decision:

¥Step 1: pull card information from the database
¥Step 2: Þnd number outs for every type of hand

For example:
Flush:

        get largest count of cards in a suit
        then if hand is not a ßush
       return number of cards that will make
             a ßush (count Ð 13)
        4 of a Kind:
        get largest count of card rank
        then if hand is not a 4 of a Kind
       return number of cards that will make a

    4 of a Kind (count Ð 4)
¥Step 3: Calculate hand probability

"                                       = % of making your hand.

       For the Turn and River use:

                                        = % of making your hand.

¥Step 4: Randomized choice inßuence.
   Four Levels of actions based on a% < Probability < b%
    using a random # between 1 & 10
" Top level:
 Always check or call

"Second level:
     # <= 3: fold
     # >3 & <= 6 check or call

     # > 6 raise or bet
" Third level:
      # > 6: raise or bet
      else:   call or check
" Last level:
     # < 5: fold
     else: call or check
¥Step 5: Bet amount choice and Make choices

Scale bet for given probability range
Multiplied be a random number
Complete action by calling same PHP function a live
player calls

Conclusions:

So with the completion of this project one has a web
based Texas Hold!em poker game that can be played in
multiple modes for freedom of the style of play with added
security and player information saving. With that game
play comes a created AI players that make decisions
based on probability and underlayment of randomization
with coming to a hand or having a hand.

Even though this ArtiÞcial Intelligence is good to play
against for the average Texas Hold!em player it would not
hold up to the pros.

The future work of Underworld AI Poker would be to
improve the ArtiÞcial Intelligence. The improvements
could be to add complexity to the AI!s decision making
process by Þguring in the betting habits of the other
players at the table.

Merging the ArtiÞcial Intelligence poker player into the online poker environment of real players.
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Fig. 3. Project Diagram

For further information:
Please contact Randall Hutcheson at hutc3177@paciÞcu.edu.
More information on this and related projects can be obtained from
the Computer Science Department at
www.paciÞcu.edu/as/compsci/capstone/index.cfm.

Fig. 1. Home Webpage

Graphical User Interface Navigation:

Abutting sections can save you a little space, and
subtly indicates to viewers that the contents are
not as important to read.

Fig. 2. Mode selection Webpage


