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Written August 9, 2007

Simple AI with Value Points
This tutorial is meant for beginners and others who want to try new AI ideas (so much for an introduction).  This is for QBASIC but works for any language.


Now for the good stuff.


One night (the 8th), I was thinking about chess and suddenly it hit me.  Decent AI could be made by counting moves by value points: the better the move the higher the value. Quickly, I jumped to Tic Tac Toe. So I wrote a TI BASIC program for TTT the next day (today). It was just AI taking a value from a matrix and acting on it. Simple and easy (and I’m a beginner myself).


If you don’t understand the code, don’t worry; just continue on  to the end. Alright, let me show you what I wrote (Keep in mind, this is TI-83 BASIC. Also, the program finds the best move! It doesn’t actually play.):

Pseudo Code, nice and easy:

Program TTT

:Variable stuff, like dimensioning and clearing matrices
:FOR loops, so to go through all of the Tic Tac Toe slots

:Fun part, assigning values to a second matrix to keep track of best moves. Cool to watch.

:FOR loop ends (sigh, you can’t play forever).

:FOR loops, so to read the value matrix and pick the best one.

:Pick the best, store it to a variable or list, and maybe some randomness for same values

:End FOR loops.

:Plot best choice on TTT matrix

Full:

Program TTT          

          ‘
QBASIC Equiv.

:Delvar [B]                                        ‘clears out previous data; [B] is the calc’s value matrix

:{3,3}(Dim([B])                              ‘same as DIM B[3,3]

:{3,3}(Dim([A])

           ‘[A] is TTT matrix; dim is just in case

:For(R,1,3)



‘FOR R=1 TO 3, R and C are coordinates

:For(C,1,3)



‘FOR C=1 TO 3

:If [A](R,C)≠0



‘Checks for matrix value, prevents AI overwriting used spot

:0([B](R,C)                                       ‘will be multiplied by values. Nullifies any value

:Else

:1([B](R,C)



‘Says the CPU can use the spot

:0.1(fpart((R+C)/2)≠0)+

‘fpart truncates whole left side of decimal, leaving a fraction. 

    [B](R,C)([B](R,C)                        ‘Gives corners and center slightly more priority

:End




‘END IF

:If [A](R,1)+[A](R,2)+                        ‘Sums the values of a row. –1=computer(O), 1=human(X). –2  

   [A](R,3)=-2                                       ‘ means 2 O’s, which has highest priority. It wins.

:[B](R,C)*5([B](R,C)                        ‘Assigns five points if that coordinate is not occupied.

:If [A](1,C)+[A](2,C)+

‘Checks that particular column for Os. Same as above.

   [A](3,C)=-2

:[B](R,C)*5([B](R,C)

                                                               ‘Now for the hard part: Diagonals. This split is just some info.

          ‘Ok. R*C=3 at the top right and lower left. This is how to find one diagonal, from a math trick.

:IF RC=3 and [A](1,3)+[A](2,2)
‘Checks / diagonal from corner viewpoints

    +[A](3,1)=-2

:[B](R,C)*5([B](R,C)

         ‘Now, the \ diagonal is trickier, but the R*C value are Squares, which don’t occur anywhere else

:If (RC=1 or RC=9) and

‘Messy, but essentially the same as the other value slots

    [A](1,1)+[A](2,2)+

    [A](3,3)=-2

:[B](R,C)*5([B](R,C)

:If RC=4 and ([A](1,1)+
           ‘Now for the diagonals’ center. I treated it separately to avoid bugs.

    [A](3,3)=-2 Or [A](1,3)

    +[A](3,1)=-2)

:[B](R,C)*5([B](R,C)

‘Finally, I finished calculating values for Os. But what about Xs?

:If [A](R,1)+[A](R,2)+

‘Luckily for me, I have copy and paste. With a little editing, it’ll 

    [A](R,3)=2



‘be finished. You could edit QBASIC in Notepad and use copy and

:[B](R,C)*2([B](R,C)

‘paste. Just make sure to save to .bas. Look closely, the values are

:If [A](
1,C)+[A](2,C)+

‘changed from –2 to 2 and from 5 to 2. I’ll explain later.

    [A](3,C)=2

:[B](R,C)*2([B](R,C)

:IF RC=3 and [A](1,3)+[A](2,2)

    +[A](3,1)=2

: [B](R,C)*2([B](R,C)

: If (RC=1 or RC=9) and

    [A](1,1)+[A](2,2)+

    [A](3,3)=2

:[B](R,C)*2([B](R,C)

‘Almost there

:If RC=4 and ([A](1,1)+

    [A](3,3)=-2 Or [A](1,3)

    +[A](3,1)=-2)

:End

:End



‘Finally, the values are done. Now to read and use them. Much easier

:Delvar L1



‘List one will hold the max values.

:For(R,1,3)

:For(C,1,3)



‘ “Oh god! Not again!” Don’t worry, you’re almost there.

:If [B](R,C)=L1(1)

:[B](R,C)( L1(dim(L1)+1)     
‘Stores equal values

:If [B](R,C)> L1(1)


‘Checks for highest value

:[B](R,C)( L1(1)

:End

:End

: L1(1)(D 



‘For convenience
:RandInt(1,dim(L1))(A
          ‘Variable A will be a counter to find the rand pick between positions 

:For(R,1,3)            


‘that have the same value.

:For(C,1,3)

:If A=1 and [B](R,C)=D

‘Finds the right position. If true, It exits with the correct R and C

:goto 1

:If [B](R,C)=D


‘Right value but wrong random pick

:A-1(A

:End

:Lbl 1

:-2(A[R,C]



‘Done


Finally, I did put it on my TI. The reason it isn’t in QB is because I developed it before classes but not at home. And my QB IDE isn’t working.


For those of you who did not read or understand it, here we go:


The basis for this type of AI is assigning a point value to all of its choices. Most of the work is figuring how what gets X many points. In TTT, computer winning moves were assigned the most. Next were player winning moves (Why block when you can win?). Then, corner and center moves had a little bit more than edge moves because the former have more winning opportunities. Now, this looked ahead only to its own move, and not further (It’s a calculator, not a super computer). For chess, you would go through pieces, not spots. So, if you still don’t get it:

            Steps……………………………………………………………...Extra help

1) Go though all choices…………………………………………….probably using for loops

2) Assign values……………………………………………………..Hard, makes AI smart or dumb

3) Find highest values……………………………………….or lower randomly for easier AI levels

4) Find location of highest value………………………………..if same high values, pick randomly

5) Act accordingly……………………………………………………like plot on best spot 

Really good AI adjust values according to the opponent’s style, nature of the immediate game, and the period of the game (End game tactics are different from opening tactics).

A good way to practice AI programming is to have different styles compete against each other.  Maybe, there will be a competition for making AI directly compete against other programmers’ AI…

Feel free to copy and use any part of this.  I would appreciate it if somebody would use this to make a better tutorial, or for a new game.  If you do, please include my name, not to say that this was mine, but I like to know if my contributions aren’t in vain.

