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lelass DQMAgent (ochisct) :

] def init_ (self):

datarframe = pd.DataFrame ()
self.short memory = np.array([])
self.agent_ target = 1
self.agent predict = 0

self.learning rate = 0.0005

self.model = self.network()

¥s=21f.model = self.network ("weights.hdfs™)
gself.epsilon = 0O

self.actual

[1
[]

self.memory



INNOVATION
ﬂﬁ@al:d—f’ﬁ'*? o ENGINEERING
Natianal Teing Huoa Usiversily LAB

Q-Learning Z2%&

o

A4
CHIE
7/

o Self.reward£22 - BEE5E2IZ%EWE S
. HEFEIZEIZ R E %%ii,\ |28 e

loelass DQMAgent (ockisct) :

>+

] def

def zet reward(self, player, crash):

' self.reward = 0 #0
gelf.dataframe = pd.DataFrame () if crash:
self.short memory = np.array([]) self.reward = —10 210

self.agent target = 1
self.agent predict = 0

return self.reward
if player.ecaten:

self.learning rate = 0.0005 self.reward = 10 £10
self.model = self.network() return self.reward
$z3elf.model = self.network("weights.hdfs™)

gelf.epeilon = O

self.actual = []

self.memory = []
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lelass DONAgent (obkject) :

] def init (self):
gelf.reward = 0 #0
self.gamma = 0.2

self.dataframe = pd. DataFrane:}
gelf.short memory = np.arrayv([])
gelf.agent_ target = 1

$zelf.model = self.network("weights.hdfs™)
self.epsilon = 0
self.actual = []
self .memory = []
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def get state(self, game, player, food):

astate = [
(player.x change == 20 and player.y change == 0 and ((list(map(add, player.position[-1], [20, 0])) in player.position) or
N player.position[-11[0] + 20 »>= (game.game_width - 20))) or (player.x change == -20 and player.y change = 0 and ((list(map(add, player.position[-1], [-20, 0])) in playe:
Hu }E player.position[-1][0] - 20 < 20)) or (player.x change = 0 and player.y change = -20 and ((list(map(add, player.position[-1], [0, -20])) in player.position) or
player.position[-1][-1] - 20 < 20)) or (player.x change = 0 and player.y change = 20 and ((list(map(add, player.position[-1], [0, 20])) in player.position) or

player.position[-1][-1] + 20 >= (game.game height-20})), $# danger straight

(player.x change == 0 and player.y change = -20 and ((list(map(add,player.position[-1],[20, 0])) in player.position) or

player.position[ -1]J[0] + 20 > (game.game_width-20))) or (player.x change = 0 and player.y change == 20 and ((list(map(add,player.position[-1],
Eﬁ;i} [-20,01)) in player.position) or player.position[-1][0] - 20 < 20)) or (player.x change == -20 and player.y change == 0 and ((list(map(

add,player.position([-1],[0,-20]1)) in player.position) or player.position[-1][-1] - 20 < 20)) or (plaver.x change = 20 and player.y change = 0 and (

(list (map(add,player.position[-11,[0,201)) in player.position) or player.position[-1][

=11 + 20 >= (game.game_height-20})), $ danger right
E (player.x change == 0 and player.y change = 20 and ((list (map(add,player.position[-1],[20,0])) in player.position) or

Eﬁﬂ' player.position[-1][0] + 20 > :game.game_width—ill-}}} or (player.x change == 0 and player.y change == -20 and ((list(map(

add, player.position[-1],[-20,0])) in player.position) or player.position[-1][0] - 20 < 20)) or (plaver.x change == 20 and plaver.y change = 0 and (

(list (map({add,player.position[-1],[0,-201)) in player.position) or player.position[-1][-1] - 20 <€ 20}) or {

player.x change == -20 and player.y change == 0 and ((list(map(add,player.position[-1],[0,20])) in player.position) or

player.position[-1][-1] + 20 >= (game.game height-20})), $danger left
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def network(self, weights=NHone) :

model = Seqguential ()

model . add (Dense (output _dim=120, activation="relu', input dim=11})
model . add{Dropout (0.15) )
model . add (Dense (output_dim=120, activation='relu'})
model . add {(Dropout (0.15) )
model . add (Dense (output_dim=120, activation='reslu'})
model . add {(Dropout {(0.15) )
model . add (Dense (output_dim=3, activation='softmax'})
opt = Adam(self.learning rate)
CNN parameter Value
Number of convolution layers 3
Number of pooling layers 2 max-pooling
Number of fully connected layers 1
Activation function ReLU
Regularization method Dropout
Classification function of the output layer Softmax
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def

def

Q-Learning%ﬂ'f%?ﬁfﬁ:Q ( AREs - 3Z=1E)
R (AREE « ##B1/E ) + Gamma *Max [Q ( &

—Eirgz - BB

remember (self, state, action, reward,

SISTONENEES SN

next state, done):

self.memory.append( (state, action, reward, next state, done))

replay new({self, memory):
if len({memory) > LOOO:
minibatch = random.sample (memory,
else:
minibatch = memory
for state, action, reward, next_state,
target = reward

1000)

done in minibatch:

target = reward + self.gamma * np.amax(self.model.predict(np.array([next state])) [0])

target f = self.model.predict(np.array([state]})

self.model.fit{np.arrav([state]),

target_f, epochs=1l, wverbose=0)

10
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1 from keras.optimizers import Adam
2 from keras.models import Sequential
from keras.layers.core import Dense, Dropout
import random
import numpy as np
import pandas as pd
from operator import add

10 Eclass DQNAgent (object) :

def _ init__ (self):
self.reward 0
self.gamma
self.dataframe = pd.DataFrame ()
16 self.short memory = np.arrayv([])
1 self.agent_target 1
18 self.agent_predict = O
19 self.learning rate
20 self.model = self.network()
21 #self.me
22 self.epsilon = 0
self.actual = []
- self.memory = []

state(self, game, player, food):

state = [
(player.x_change ==
player.position[-1][0] +
player.position[-1]1[0] -
player.position[-1][-1] - 0

) »= {game.gams_heig

player.position[-1][-1] + 2
(player.x change = 0 and player.y changs — -3 layer.position) or
player.position[ -1][0] + 20 > (game.game_width 2

and ((list(map(add,player.position[-1],

7 - 1)) in player.position) or player.positig yer.y change 0 and ((list (map(
add,player.position[-1],[0,-20]}) in playsr.pos r.x_changs — and player.y change = 0 and (
=] (list {map(add,player.position[-1], [0
40 -1] + 20 »>= (game.game_height-20))), %
42 (player.x change == 0 and player.y change == 2 ayer.position) or
player.position[-11[0] + 20 > (game.game width and ({(list(map(
r add, player.position[-1],[-20,0])) in player.p er.x_change — 20 and player.y change — 0 and (
(list (map (add,player.position[-1],[0,-201)) in or |

player.x_changs — -20 and player.y_changs — 0 yer.position) or
4 player.position[-1][-1] + 20 >= (game.game_heig

a8 SCORE: O HIGHEST SCORE: 2

50 player.x_change == -
51 player.x_changs 2
player.y_change

Python file length : 5,498 lines: 115 Ln:14 Col:25 Sel:0|0 Unix (LF) UTF-8 INS

12
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1 from keras.optimizers import Adam
2 from keras.models import Sequential
from keras.layers.core import Dense, Dropow

import random

import numpy as np
import pandas as pd
from operator import add

10 Eclass DQNAgent (object) :

def

£_(se1f):
.reward

.gamma = 0.9
.dataframe = pd.DataFrame ()
.short_memory = np.array([])
.agent_target = 1

.agent_predict
.learning_rate
.model = self. 1etw0rk:}

self.epsilon = O
self.actual = []
self.memory = []

def cet_state(self, game, player, food

state = [
(player.x change — 20 and pld
player.position[-1]1[0] +
player.position[-1][0] -
player.position[-1][-1] - 2 —
T - =
player.position[-1][-1] + 20 §

(player.x_change — 0 and plaj
player.position[ -1][0] + 20

] 01)) in player.position)
add,player .position[-1], [0

=
=] (1ist {map{add,player.position| EIHHA

40 -1] + 20 >= (game.game_height suAE
(player.x change == 0 and pli =HEH

player.position[-1][0] +
o add, player.position[-1], [
{list (map(add,player 1:051:101|
player.x_change == -20 and plz
player.position[-1][-1] + 20 3

player.x_change
player.x_change
52 player.y change

Python file

iy SnakeGen —
PR D
HIGHEST SCORE: 49

.
®
sktoppython project\Q-Learning snake-ga-master = : 40 °
7.98 KB (8,180 {I
n[-11,[20, 01)) in Plﬁi
£.00 KB (8,192 {7 player.y_change — 20 20 ®e
hange and playai L]
_ 20 < 20)) or (player.3 @
20195117280, T 05:18:15 S
Fl1L 5

20195125128, TF 04:04:22 20

n[-11,[20,01)) in playg
player.y change = -2{
- 20 < 20)) or (player| 10
OEzsH ER(D)... [-11[-1] - 20 < 20)) ol
[-11, 01}) in playel

20195125128, TF 04:04:22

CesrR)

F05:16 13

2019/12/12
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B README md £ = DON py £ 1

o=

% Figure 1

#AEIPQEN

1 from keras.optimizers import Adam

2 from keras.models import Sequential
from keras.layers.cors import Dense,

4 import random

5 import numpy as np

import pandas as pd

from cperator import add

Dropout

10 class DQNAgent (object):

def  init  (self):
13 self.
self.

reward

gamma

15 self.
1€ self.
1 self.

dataframe = pd
short_memory

agent_target

.DataFrame ()
np.array([1)

18 self.agent_predict
1s self.learning rate = 0.
20 self.model = self.network()
#self.model (
self.epsilon
23 self.actual
E self.memory

s.hdfS

n
8]

=(self, game, player, food):

28 H state = [

(player.x_changs

player

.position[-1][0

31 player.position[-1] [0
player.position[-1][-1]
player.posicion[-1][-1] + 20

(player.x_change
player.position[ -11[0] + 20
[-20,01))

0 and player.y_change
0 > (game.game_widcr
in player.position) or player.position[-11[0]

((list (map(add,player.position[-1], [
2))) or (player.x changs 0 and player.y_

)) or (plaver.x changs

N

in player.position) or
and ((list(map(add,player.position[-1],
and player.y change 0 and ({list(map(

add,player.position[-1],[0,-201)) in player.position) or player.position[-1]1[-1]1 - 20 < 20)) or (player.x change == and player.y change == 0 and (
=] (1ist (map (add,player.position[-1], 01)) in player.position) or player.position[-1][
-11 + >= (game.game height-20))), # er r
2 (player.x_change == 0 and player.y_change ((list (map(add,player.position[-1], 01)) in player.position) or
player.position[-11[0] + 20 > (game.game_width-20))) or (player.x change 0 and player.y_change == —20 and ((list(map(
- add, player.position[-1],[-20,01)) in plaver.position) or player.pesition[-1][0] - < ) or (player.x change — 20 and player.y change = 0 and (
(list (map (add,plaver.position[-1], [( }) in player.position) or player.position[-1][-1] - < )} or (
player.x_change and player.y_change and ((list(map(add,player.position[-1],[ 1)) in player.position) or
player.posicion[-1][-1] + 20 >= (game.game heighc-20))), #
player.x change == .
1 player.x change
52 player.y change == B ©
Python file length 5,500 lines: 115 Ln:24 Col:16 Sel:0]0 UTE-8 INS

F 04:03

2019/12/12
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1 from keras.optimizers import Adam

= from keras.models import Sequential

3 from keras.layers.core import Dense, Dropout
4 import random

5 import numpy as np

import pandas as pd

from operator import add

10 Eclass DQNAgent {object) :

def t__{self):
13 self.reward 0
14 self.gamma = 0.9  #0.9

15 self.dataframe = pd.DataFrame()
16 self.short_memory = np.array([])
1 self.agent_target
18 self.agent_predict
19 self.learning rate
20 self.model self.necwork()

21 #se rk("weig
22 self.epsilon = O °® £ SnaksGen
self.actual = []
self.memory = []
def get state(self, game, player, food):
- 60 80 100 120
state = [ games
(player.x_change ==
30 player.position[-1]1[0] + 2
31 player.position[-1][0] -
player.position[-1][-1] - _ b
33 player.position[-1][-1] + >= (game.game_height-
(player.x change == 0 and player.y change == -20 and ((list(map(add,player.position[-1], , 01)) in player.position) or
3 player.position[ -1][0] + 20 > (game.gams_widcth-20))) or (player.x changs = O and player.y_change — 20 and ((list(map(add,playsr
37 [-20,0])) in player.position) or player.position[-1][0] - )< )} or (player.x_change and player.y_change ) and ((list
38 add,player.position[-1], [0, in player.position) or player.position[-1][-1] ))) or (player.x change == and player.
39 o (list (map(add,player.positio o in player.position) or player.positio
40 -1] + 20 >= (game.game_height-20))), #
2 (playsr.x_changs and player.y_change — and ((list (map(add,player.position[-1], 01)) in player.position) or
player.position[-1] [0 > (game.game_widtl 1)} or (player.x change == 0 and player.y change == -20 and ((list(map(
44 L add, player.position[-1],[ 01)) in player.position) or player.position[-1][0] ) < 20)) or (player.x change = 20 and player
45 (list (map{add,player.position[-1],[0,-20])) in player.position) or player.position[-1][-1] - 20 < 20)) or (
16 player.x change == and player.y change == 0 and (({list(map(add,player.position[-1], 01)) in player.position) or
a7 player.position| >= (game.game height- $da ©
player.x_change SCORE: 48 HIGHEST SCORE: 54
51 player.x change
player.y change N
Python file length: 5,558 lines: 115 Ln:19 Col:45 Sel:0|0 Unix (LF) UTF-8 INS

4 03:00

2019/12/17
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SCORE: 35 HIGHEST SCORE: 41

19
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player.y_change
player.y_changs

51 [} "
° | B SnakeGen

B READMEmad

food.x_food < player.
food.x_food > player.
food.y_food < player.

x,
x,
¥,

food.y_food > player.y
E 1

i in range(len(state)):

if stace[il:
state[i]l=1

= else:

E state[i]=0

F return np.asarray(state)

crasn):

= 1(self, player,

self.reward =

if crash:
self.reward =

2 return self.reward

= if player.caten:
E self.reward =
r return self.reward

(self, weights=None):
Sequentiall)

SCORE: 0 HIGHEST SCORE: 3

model =
add (Dense (output_dim:

activation

model. , input_dim=11))

model.add (Dropout (0.15))
add (Dense (output_dins
add (Dropout (0.15))

model . add (Dense (output_dim=
.add (Dropout (0.15) )

add (Dense (oucput_dim=3,
Ldam(self.learning_rate)
, optimizer=opt)

activation='r

model.

model.

, activation='r

model

activation=

model.
opt =

model.compile (loss="m

if weights:
E model.load weights (weights)
P return model

done)
done))

smber (self,

self.memory.append((state,

state, action,

action,

reward, next_state,
reward, next_state,

self, memory):
if len(memory) > 1
minibatch = random.sample (memory,

else:

100 minibatch MEMOry

action, reward, in minibatch:

done

for state, next_state,
target = reward

if not done: ©

length : 5,545 Ln:95 Col:1 Sel:0|0 Unix (LF) INS

Python file lines - 115

oo

2019/12/13

20
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player.y_change
player.y_changs

51 [} "
° | B SnakeGen

B READMEmad

food.x_food < player.
food.x_food > player.
food.y_food < player.

x,
x,
¥,

food.y_food > player.y
E 1

i in range(len(state)):

if stace[il:
state[i]l=1

= else:

E state[i]=0

F return np.asarray(state)

crasn):

= 1(self, player,

self.reward =

if crash:
self.reward =

2 return self.reward

= if player.caten:
E self.reward =
r return self.reward

(self, weights=None):
Sequentiall)

SCORE: 0 HIGHEST SCORE: 3

model =
add (Dense (output_dim:

activation

model. , input_dim=11))

model.add (Dropout (0.15))
add (Dense (output_dins
add (Dropout (0.15))

model . add (Dense (output_dim=
.add (Dropout (0.15) )

add (Dense (oucput_dim=3,
Ldam(self.learning_rate)
, optimizer=opt)

activation='r

model.

model.

, activation='r

model

activation=

model.
opt =

model.compile (loss="m

if weights:
E model.load weights (weights)
P return model

done)
done))

smber (self,

self.memory.append((state,

state, action,

action,

reward, next_state,
reward, next_state,

self, memory):
if len(memory) > 1
minibatch = random.sample (memory,

else:

100 minibatch MEMOry

action, reward, in minibatch:

done

for state, next_state,
target = reward

if not done: ©

length : 5,545 Ln:95 Col:1 Sel:0|0 Unix (LF) INS

Python file lines - 115

oo

2019/12/13
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Reference

e Q-Learning:
« https://pyliaorachel.github.io/blog/tech/python/201
8/06/14/deep-g-learning.html

« https://morvanzhou.github.io/tutorials/machine-
learning/torch/4-05-DQN/
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Thank You for Your Listening

27



	投影片編號 1
	目標
	流程
	Q-Learning 架構
	Q-Learning 架構
	Q-Learning 架構
	Q-Learning 架構
	Q-Learning 架構
	Q-Learning 架構
	Q-Learning 架構
	學習率
	LR:0.01
	LR:0.001
	LR:0.0005
	LR:0.0001
	參數調整(1/6)
	參數調整(2/6)
	參數調整(3/6)
	參數調整(4/6)
	參數調整(5/6)
	參數調整(6/6)
	討論
	討論
	未來可改進處
	遇到的困難
	Reference
	Thank You for Your Listening

