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Temporal Difference Learning Algorithm Based on Road of Connect6 Game

Shen Fan
(School of Computer Science and Engineering, University of Electronic Science and Technology of China,
Chengdu 611731, China)

Abstract: Temporal Difference learning algorithm was used to adjust weights of evaluation function by
using Connect6 game as tested in this paper, which makes the weights adjustment process can be done
automatically. A new promoted evaluation scheme named Road was proposed, which is clear and of high
interpretability. After 500 self-learning training, the new weight sets outperforms the old one, which is a
good result.
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Greedy Road Algorithm Applied to Connecté6

Procedure Greedy(board)
MyColor = board.WhotoPlay()
a*=Pass; V*=0
for all a € board.Legal() do

board.Play(a,MyColor)
V = Eval(board)
if V>V~then
V= V;a*=a
end if
board.Undo()
end for
return a*
end procedure
Procedure Eval(board)
@ = board.GetFeatures()
v=0
forall ie ¢@ do
v +=¢[i]8[i]
end for
returnv

end procedure

Procedure GetFeatures()

MyRoad.clear()
EnemyRoad.clear()
for all r € Roads do
Count_my,Count_Enemy = r.count()
& vE % r E XU BT 4L
if Count_Enemy == 0 then
MyRoad[Count_Enemy]++
end if
if Count_my == 0 then
EnemyRoad[Count_Enemy]++
end if
end for
for i=1:6 do
®; = MyRoad]i]
®ir¢ = EnemyRoad|i]
end for

return ¢

end procedure
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Algorithm TD(@) Learning Applied to Connect6

Procedure TD_Learning(n) Procedure Greedy(board, €)

i=0
while i < ndo
board.Initialize()
SelfPlay(board)
i++
end while
end procedure
Procedure SelfPlay(board)

if Bernoulli(e = 1) then
return Random(board)
end if
MyColor = board.WhotoPlay()
a* =Pass; V*=0
for all a € board. Legal() do
board.Play(a,MyColor)
V = Eval(board)

t=0 if V> V*then
@o = board.GetFeature() V= V;a*=a
V, = board.Eval() end if
while not board.Terminal() do board.Undo()
a, = Greedy(board,) end for
board.Play(a;) return a*
t++ end procedure
@, = board.GetFeature()
V; = board.Eval() Procedure Eval(board)
if t > 2 then ¢ = board.GetFeatures()
8= V-V, v=20

Norm = ||@,_,[i]ll?
foralli € ¢@;_, do

forall ie ¢ do
v +=elil6[i]

0[i] += ad@;_,[i]/Norm end for
end for V=1/1+e™)
end if return V
end while end procedure

end procedure
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