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Temporal Difference Learning in

Connectb

Student: Hsin-Ti, Tsai Advisor: [-Chen, Wu

Institute of Computer Science and Engineering
National Chiao Tung University

Abstract

The Connectb game, first introduced by Professor [-Chen Wu in
2005, now becomes one of the popular games-in the world. NCTU6 is
a Connectb AI program developed by our team,  has won gold medal in
[ICGA tournaments twice-and, defeated many professional players in

Man-Machine Connect6 championship.

The main purpose of this thesis is to research temporal
difference learning in Connectb. Some characteristics of Connectb
are different from other games, so we also discuss the issues of

temporal difference learning in Connect6.

According to our practical experience, the new program with
temporal difference learning reaches a b57.95% win percentage
against original program. This shows that the new method
successfully improves NCTU6. The new program has also won gold medal

in 2011 TCGA tournaments.
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3.2.1 TD Learning

Algorithm 1 TD_Learning

Input: n (the number of iterations)
Procedure

1. i=0

2: whilei<ndo

3 board.Initialise()

4: SelfPlay(board)

5: i++

6: endwhile

TD Learning @ % & — B 4o:8 » e3¢ 5 TD_Learning “m #4278 75 7]
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3.2.2 SelfPlay

Algorithm 2 SelfPlay

I nput: board (board position)

Procedure:
t=0
Vo,90 = Eval(board)
while not board. Terminal() do
& = Greedy(board,c)
board.Play(a)
t++
V4,0t = Eval(board)
ift > 1then
0=Vi- Vi
10: for ali € g1 do
11: O[i] += ador-1[1]
12: end for
13:  endif
14: end while

SelfPlay § iy » i i B4 - BT FI8 4 S 1B gED
TR KA S o W g 3] 455 (7 g 7 Greedy S5t 0 REERE
TRETON o E T T T oa GATEHRE L 0 F B G 44 Byal
G RB-FZE g S BB P E 912 FAFE B IARRE & IRL
- i&{%@ﬁ:&ﬁ L AT R e A L B R A )
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3.2.3 Greedy

Algorithm 3 Greedy

I nput: board (board position), ¢ (epsilon)

Procedure:
1. if Bernoulli(e) = 1 then

2 return Uniform(board)

3 endif

4. black = board.BlackToPlay()

5. & =Pass

6: V* =black ? Vmin: Vmax

7. for dl a€ board.Legal() do

8 board.Play(a)

o: V = Eval(board)

10:  if (blackandV = V*)

11:  or (notblack and V <-V*) then

12: V* =V
13: a=a

14:  endif

15:  board.Undo()
16: end for

17: return a

Greedy » € 13450 %% > REH - H & Tah > A FBDLE L 7
4 ist (greedy policy) » Pl = Bhpj e IS E - H 7 > g #
7 Uniform & 3% o 4o i 5 & “8:E s wj‘g—iﬁﬁdﬁm— W oo @ &4
B A 7R 0 et A ﬁ‘}‘a"“f‘f—ii%é vefed Byval oSt B g A B
yy}a? PLACIE PR = ke Bl BdF e P12 (88 an,T}L, w18 g AF 7R -
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3.2.4 Eval

Algorithm 4 Eval

I nput: board (board position)

Procedure:
1. if board.Terminal() then

2 return board.BlackWins();
3 endif

4. ¢ = board.GetActive()

5 V=0

6: foraliegdo

7 V += ¢[i]0[i]

8: endfor

9. returnV,p

Bval » § 19958 » i o ok
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1 ifg(s)>0

@(s) =10 ifg,(9)=0 (18)
~1 ifg(s)<0

A8 =a[R'-V(s)la(s) (19)
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