1
4

Matthew Goldfarb

Introduction to Artificial Intelligence

Final Project

12/7/04

Gaming Algorithms


Search-based and learning-based algorithms are two common forms of algorithms used in computer gaming.  In order to compare the efficiency of both algorithms, I constructed two separate games, each using one of the algorithms.  After coding and successfully running each game it became apparent that both the search-based and learning-based algorithms had positive and negative traits with respect to “AI” gaming.  To better illustrate the process of coding both algorithms it is necessary to understand how these algorithms have been used it is necessary to define both, explain the positive and negative traits of both algorithms, as well as whether or not either is truly Artificial Intelligence.


Understanding either algorithm begins with a simple definition.  Search-based algorithms are those that allow the computer to “think” with a set of given knowledge in response to “unknown input”.  An example of “unknown input” in gaming is when a player takes a turn, the computer then reacts to this “unknown” event based on its given knowledge.  This given knowledge is simply the set of information that has been predetermined by the author of the code used in the game.  

Learning-based algorithms, however, do not give the computer any pre-determined knowledge.  The computer “learns” how to play and win a game through interaction with a player.  Simply, the computer “learns” how to win a game through gained knowledge.  The difference between these algorithms is the presence of knowledge.  A search-based algorithm allows the computer to have knowledge, while a learning-based algorithm gains knowledge through game play.

Although both algorithms may work well in theory, after constructing two separate games using either algorithm, it became clear that the search-based algorithm performs better in game play, in other words it wins more often than the learning-based.  However, the learning-based algorithm is more “intelligent”, since it has the ability to learn.  It is apparent that both algorithms have their positive and negative traits.

I used the board game scrabble to test the search-based algorithm.  The game is played by connecting a single word to letters already placed on the playing board, keeping in mind the many combinations of words possible, the best combination resulting in a higher score.  The letters available to each player are limited to those randomly chosen from a collection of one hundred letters, each letter carrying a different point value, these letters are hidden from other players making the game more complex.  The game is won by choosing the best word combinations, using the letters with the highest point value, resulting in the greatest score.  The game is extremely complicated and not easily won.  

I used a search-based algorithm because I felt it was necessary for the computer to have a database of words in order to properly play the game.  It would be unworkable for a computer to “learn” any words either than those given by the author of the code because even if the computer were to “learn” knew words through game play, the very first move would be impossible without a prior knowledge of at least one word.

After constructing and running the search-based algorithm in scrabble it became apparent that the positive traits of this algorithm, positive being the most “AI-like” traits, were its ability to react to an “unknown” event with the best word score, given its prior knowledge.  Artificial Intelligence requires that a computer be able to “think”
 through a problem and react with “intelligence”.  However such “intelligence” does not always result in the best possible move.  The game is coded to gain the highest score each turn, however the game of scrabble may require a player to “think ahead” and block the other player’s move or set itself up for a better move the next turn.  My algorithm cannot “plan ahead” because it is coded to produce the highest score each turn.  A truly “human-like” algorithm would be able to “plan ahead” which is a human ability.

The game tic-tac-toe was used to exhibit a learning-based algorithm.  Unlike the scrabble game this algorithm allowed the computer only the most basic rules of the game with no prior knowledge of better moves.  Tic-tac-toe is played by placing either x’s or o’s on one square out of a three by three matrix.  The game is won by connecting three x’s or o’s in a row, either diagonally, vertically, or horizontally.  Although the game is simple, there are however certain moves which will always result in a tie or win.  My algorithm begins with a number of random selections of squares, resulting in either a ties, win or loss.  The computer records these results which results in the computer ”learning” game strategy for future game play.  This can be viewed as “intelligent” since the process of “learning” results in better game play, however a negative trait is the inconsistency of “learning” and use of recorded “knowledge”.

Both the search-based and learning-based algorithms have “AI-like” qualities, however both do have drawbacks.  It is my opinion, after constructing and running both algorithms, that both are forms of Artificial Intelligence.  In order to create a better Artificial Intelligence it might be better to combine both algorithms, allowing the computer to both “learn” and utilize existing knowledge. 

By using both search-based and learning-based algorithms it became clear that there exist positive and negative traits of both, however both are excellent examples of Artificial Intelligence in gaming and the understanding of these can result in even better AI games.         

