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Q-learning

Qe+1(8e,a,) = Qplsy . ap) + ay(s,,a,)

X [Rt+1 + ¥y X max Qe (Spsq.a) — Qt(i"'raﬂr)]

updated updated
az
JL =2 ‘
/Q =
“HEE m/
GAMMA = B.99 — —1——
BATCH SIZE = 32 S a,

REPLAY SIZE = 10000
LEARNING RATE = le-4
SYNC_TARGET_FRAMES tlee Reward Reward
REPLAY START SIZE 9808
" s

EPSILON DECAY LAST FRAME 159**5
EPSILON_START 1.9
EPSILON_FINAL 0.02
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Q-table Q-Value
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.conv = nn.Sequential
nn.Conv2d(1input_shapel8], 32, kernel size=8, stride=4),
nn.ReLU(),
nn.Conv2d(32, 64, kernel size=4, stride=2),
nn.ReLU(),
nn.Dropout(8.5),
nn.Conv2d(64, 64, kernel size=3, stride=1),
nn.ReLU()
)

conv_out_size = ._get_conv_out(1input_shape)
.fc = nn.Sequential(
nn.Linear(conv_out_size, 512),
nn.ReLU(),
nn.Linear(512, n_actions)

)

_get_conv_out( , shape):
.conv(torch.zeros(1, *shape))
int{np.prod(o.size()))

forward ( , X):
conv_out = .conv(x).view(x.s1ze()[B], -1)
.fclconv_out)
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Natural DQN and DDQN
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Algorithm 1: deep Q-learning with experience replay.
Initialize replay memory D to capacity N
Initialize action-value function Q with random weights 0
Initialize target action-value function Q with weights 6~ = 0
For episode = 1, M do
Initialize sequence s, = {x; } and preprocessed sequence ¢, =¢(s; )
Fort=1,T do
With probability ¢ select a random action a,
otherwise select a, =argmax_ Q(¢(s;).a; 0)
Execute action a, in emulator and observe reward r, and image x, . |
Set s, =s;,a;,x;+) and preprocess ¢, , =P(s5;+1)
Store transition (¢,.a¢,ri.¢,.,) in D
Sample random minibatch of transitions (d)j,aj,rj,cl)jH) from D

i if episode terminates at step j+ 1
Setyy= rj+y maxy Q(¢j+,,a’;0_) otherwise

Perform a gradient descent step on (yj - Q(¢j,aj; 0) )2 with respect to the
network parameters ¢
Every C steps reset 0=0
End For
End For



Natural DQN and DDQN
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Algorithm 1: deep Q-learning with experience replay.
Initialize replay memory D to capacity N
Initialize action-value function Q with random weights 0
Initialize target action-value function Q with weights 6~ = 0
For episode = 1, M do
Initialize sequence s, = {x; } and preprocessed sequence ¢, =¢(s; )
Fort=1,T do
With probability ¢ select a random action a,
otherwise select a, =argmax_ Q(¢(s;).a; 0)
Execute action a, in emulator and observe reward r, and image x, . |
Set s, =s;,a;,x;+) and preprocess ¢, , =P(s5;+1)
Store transition (¢,.a¢,ri.¢,.,) in D
Sample random minibatch of transitions (¢j,aj,rj,¢j+,) from D

Tj
Set = ~ 5

Perform a gradient descent step on (yj - Q(qi,-,a,-; 6) )2 with respect to the
network parameters ¢
Every C steps reset Q =0
End For
End For

if episode terminates at step j+ 1

otherwise
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668: done 2 games, mean reward -
Best mean reward updated -40.000

Track
1002:
Track
336
Track
retry
Track
1670:
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2004:
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2338:
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generation: 1163..1458 ->

done 1 games, mean reward -

generation: 1304..1634 -

generation: 1148..1447 ->
done 3 games, mean reward
generation: 1059..1328 ->
done 4 games, mean reward
generation: 1204..1511 ->
to generate track (normal
generation: 1156..1449 ->
done 5 games, mean reward
generation: 1152..1444 ->
done 6 games, mean reward
generation: 1155..1448 ->
done 7 games, mean reward
generation: 1152..1

done 8 games, mean re:

K generation: 1170..1467 -

done 9 games, mean reward
generation: 1327..1663 ->

done 10 games, mean reward

generation: 1195..1498 ->

done 11 games, mean reward
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295-tiles track
0.000, eps 1.00,
330-tiles track
4.286, eps 0.99,

-34.286, model saved

299-tiles track

-38.967, eps 0.99,

269-tiles track

158, eps 6.99,

307-tiles track

speed 82.61

speed 84.15

1f there are not manyinstances

3-tiles track

—40A401, eps 0.98,

292-tiles track

-45.197, eps 0.98,

293-tiles track

-43.208, eps 0.98,

292-tiles track

-38.749, eps 0.97,

297-tiles track

-39.063, eps 0.97,

336-tiles track

-38.400, eps 0.97,

303-tiles track

-40.472, eps 0.96,
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