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ARERAE T R HAZTH TensorFlow 2.x M LI UHSEIL & gL 3 S 5Lk A B
&, fFEHE Deep-Q-Networks (DQN). Double Deep Q-Networks (DDQN)
Double Dueling Deep Q-Networks (DDDQN) . Deep Recurrent Q-Neworks
(DRQN). Asynchronous Advantage Actor-Critic (A3C). Proximal Policy Op-
timization (PPO) DL Deep Deterministic Policy Gradients (DDPG) )57k,

TEARTEF WS TTBLLUT 25

o SZHL Deep Q 23155, DQN 1 Double-DQN % fE14 ;

o SZH Dueling DQN 24 GE44<;

o SZH Dueling Double DQN &i%H DDDQN £ Bg 4

o SKEUREIEIA Q 3 5EA DRQN H e,

o SR NHATHH- PR K EIEM A3C B REfA;

o SCHLIT SRS UL SR PPO B REAE

o SEHLUR LA E PE SIS B FE A DDPG 2 REAA .

3.1 FRAREX

AP FRIL L LE Ubuntu 18.04 1 Ubuntu 20.04 k47 7 2 B9MAR, 1 H AT LA
1E22%% | Python 3.6+ [ Ubuntu J5Z: A L% TAE. £ Python 3.6 MITEHL T,
BRI A AT EN FH L 2 Python T HRA, APt EF AT LE Windows Fl
macOS X Figf7. @U@ M H — a4 tf2rl-cookbook ) Python MELIAEE K
2HE T HRA OGS AR BRI . HEFE 1R %% Miniconda B Anaconda K& # Python
FEANFA G .

3.2 LI Deep Q 3 &%, DQN F1 Double-DQN % #EiE

DQN Efet KRR BRI LML R3] Q EHR . DQN A& —Ffdt X B ilah 1F 2 [ 34
SRR R A RS, R UAE Atari WEXR TP EUS T IR, DQN BON TR SR S
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P52 b — AN B AR

Double-DQN FBEMAAEH 1 W FAR R AT AR FE & 2%, ST E B 7 U R, Rkt
BAEANFPIRE. MM e 2 i3 E GEE N E—NRIEFE) B EMHE R
ZEIEIA .

B AT, ATLMEA TensorFlow 2.x MSkHFUESEHL—/N 58 %8 1) DQN 1 Double-DQN
BReA, 2R R AR RE NS AR AR AR B HR BN 2 1B R 2R Ak 2 ST R BT AT I SR

3.2.1 RiER

RNT A TING, 75EHEm 4N tf2rl-cookbook 1) Python/Conda REHLIAEEFH1E
A ATIZAT pip install -t requirements.txt. WIHRIEAT T H KT AIE AN BAA H IR, w5t
AIDLHER TR T -

import argparse

from datetime import datetime
import os

import random

from collections import deque

import gym
import numpy as np
import tensorflow as tf

from tensorflow.keras.layers import Dense, Input

3.2.2 SCHUPUE

DQN HfefR & T 87y, BIEMERX. DQN 2. Agent 2547 train() E¥. 1#H]
TensorFlow 2.x $AT AN IR LG SEI_FIREE N4y, A 52241 DQN & Rk,
(1) BIE—ANSEUR T 28 AL PR RA T B B SN -

parser = argparse.ArgumentParser (prog="TFRL-Cookbook-Ch3-DQN")
parser.add argument ("--env , default="CartPole-vO0")

parser.add argument ("--1r", type=float, default=0.005)
parser.add argument ("--batch size", type=int, default=256)
parser.add argument ("--gamma", type=float, default=0.95)
parser.add argument ("--eps", type=float, default=1.0)
parser.add argument ("--eps_decay", type=float, default=0.995)
parser.add argument ("--eps min", type=float, default=0.01)
parser.add argument ("--logdir", default="logs")

args = parser.parse_args()

(2) ) —A Tensorboard H&, 1038 BeARTE IR A S HHE B -
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logdir = os.path.join(
args.logdir, parser.prog, args.env,
datetime.now () .strftime ("%Y$m%d-$HSMSS")
)
print (f"Saving training logs to:{logdir}")

writer = tf.summary.create file writer (logdir)

(3) SEH— ReplayBuffer 25:

class ReplayBuffer:
def init (self, capacity=10000):

self.buffer = deque (maxlen=capacity)

def store(self, state, action, reward, next state,
done) :
self.buffer.append([state, action, reward,

next state, done])

def sample (self):
sample = random.sample (self.buffer,
args.batch size)
states, actions, rewards, next states, done = \
map (np.asarray, zip(*sample))
states = np.array(states) .reshape (
args.batch size, -1)
next states = np.array(next_states).\
reshape(args.batch_size, -1)
return states, actions, rewards, next states,

done

def size(self):

return len(self.buffer)

(4) fiH TensorFlow 2.x & IREMZ ML DQN K

class DOQON:
def init (self, state dim, aciton dim):
self.state dim = state dim
self.action dim = aciton dim

self.epsilon = args.eps

self.model = self.nn model ()

7
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def nn model (self):
model = tf.keras.Sequential (
[
Input ((self.state dim,)),
Dense (32, activation="relu"),
16

Dense activation="relu"),

(
(
(
Dense (self.action dim),

)
model.compile (loss="mse",
optimizer=Adam(args.lr))

return model

(5) N7 M DQN F3RGHMABNAE, SZIL predict() BREN get  action() H%L:

def predict(self, state):

return self.model.predict (state)

def get action(self, state):
state = np.reshape(state, [1, self.state dim])
self.epsilon *= args.eps decay
self.epsilon = max(self.epsilon, args.eps min)
g _value = self.predict(state) [0]
if np.random.random() < self.epsilon:

return random.randint (0, self.action dim - 1)

return np.argmax (g _value)

def train(self, states, targets):

self.model.fit (states, targets, epochs=1)

(6) HHAMITLIG, BITIHEI Agent K-

class Agent:
def init (self, env):
self.env = env
self.state dim = \
self.env.observation space.shape[0]

self.action dim = self.env.action space.n

self.model = DQN(self.state dim, self.action dim)
self.target model = DQON(self.state dim,
self.action dim)

self.update target ()

self.buffer = ReplayBuffer()
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def update target(self):
weights = self.model.model.get weights ()
self.target model.model.set weights (weights)

(7) Deep Q-2 EHILMRBE R Q HFAMTEHAMAIFK (experience replay):

def replay experience (self):
for in range(10):

states, actions, rewards, next states, done=\
self.buffer.sample()

targets = self.target model.predict (states)

next g values = self.target model.\

predict (next states) .max (axis=1)

targets[range (args.batch size), actions] = (
rewards + (1 - done) * next g values * \
args.gamma

)

self.model.train(states, targets)

(8) XKD, RISLHL train() BREOZRE REME:

def train(self, max episodes=1000):
with writer.as default(): # Tensorboard logging
for ep in range (max episodes) :
done, episode reward = False, 0
observation = self.env.reset ()
while not done:
action = \
self.model.get action (observation)
next observation, reward, done, = \
self.env.step(action)
self.buffer.store
observation, action, reward * \
0.01, next observation, done
)
episode reward += reward
observation = next observation
if self.buffer.size() >= args.batch size:
self.replay experience()
self.update target ()
print (f"Episode#{ep} Reward: {

episode reward}")

tf.summary.scalar ("episode reward",
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episode reward, step=ep)

writer.flush ()

(9) GBI ERBOFIT I IR RE A

if name == " main ":
env = gym.make ("CartPole-v0")

agent = Agent (env)

agent.train (max episodes=20000)

(10) AT RAFHATLL R e A EBRIAFR S (CartPole-v0) H1illlZ: DQN % R4k

python ch3-deep-rl-agents/l_dqn.py

(11) A LMEFH BL R 6 24T S BUEAT T OpenAl Gym #2805 B 1E 25 a] i R 45
hillZ: DQN 2 fefAk.

python ch3-deep-rl-agents/l_dgn.py - env "MountainCar-vQ"

(12) SZIL Double DQN g4, &KX replay  experience() EA%ELLAfHH Double Q
ORI REOP IR, WR AR

def replay experience (self):
for in range(10):
states, actions, rewards, next states, done=\
self.buffer.sample()
targets = self.target model.predict (states)
next g values = \
self.target model.predict (next states) [
range (args.batch size),

np.argmax (self.model.predict (

next states), axis=1),
]
targets[range (args.batch size), actions] = (
rewards + (1 - done) * next g values * \

args.gamma

)

self.model.train(states, targets)

(13) Ik Double DQN #feik, 7] LLRAFIFIBATEH 7 HEH 51 replay experi-
ence() BRELIIIAS, AT DL A A IR AL IR AL I AR .

python ch3-deep-rl-agents/l_double dqn.py
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3.2.3 TApEM
FRPE T 2 DQN H BB E #EAT 5 5T

Aw = a[R +rmax Q(s', a; w) — Q(s, a; w)] VwQ(s, a; w)
a N, — — p—

o HEK Q f i Q 14 Q AR

Hr, Aw 2 DQN FIZ8 (WE) 1B bE, s £2UATPRE, o Z4FsE, s &2 F IR
&, w Fr DQN MIBE, ~v BRIFHET, o £%IE. Q(s,a;w) FARBEN w 1 DQN
WX 2 TN 125 e IRZS (s) FIBIPE (a) 1 Q {H

N T EEf# DQN & REIAAM Double-DQN # HERZ A X ), ELELEE (8) 22 (DQN) Al
# (12) ¥ (Double DQN) H[ replay  experience() J7v%, 7 LA I CHE A R FET-11
5 onext_ q  valueso DQN B REMAATH T ATl Q EMHAME (ATRE<®ifl), 1 Double
DQN #ReAR A A A RS2 M2 T Q {8, L% Il DQN & Refkmflh Q [EH

[
3.3 3I Dueling DQN £gE(K

Dueling DQN & GEA4H 1 12 BSOS 1 09 28 45 7 s At v A

(D REMH V(s)s

(2) #H A(s,a).

REEMATPRE s KINME, MIRBEERERSE s TRBENE o BILH. ZFEHA
AT B 2R B T D B AR Dueling DQN HITERER T DQN. A0 5] Sl
] TensorFlow 2.x M kFFER5ZHI— Dueling DQN % G814,

3.3.1 nhijldEss

HNTFEATING, T5EHEf 4N tf2rl-cookbook ) Python/Conda RE4LIAEEFH1E
A 4TIE4T pip install -r requirements.txt. WHIEIT T H T ANE AR EA H IS, w5t
AIDLHER TR T -

import argparse

import os
import random
from collections import deque

from datetime import datetime

import gym
import numpy as np

import tensorflow as tf

from tensorflow.keras.layers import Add, Dense, Input

81
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‘from tensorflow.keras.optimizers import Adam ‘

3.3.2 SHIPER

Dueling DQN & AR5 LR %, BIERZEHX. DuelingDQN() 25, Agent() 2%
il train() B%. ] TensorFlow 2.x $4T LU F S BACKIF B R REAN RS, ATTTH
@52 ¥ Dueling DQN & fE1k

(1) IR — A SHURHT 83T A i & A7 B BN «

parser = argparse.ArgumentParser (prog="TFRL-Cookbook-Ch3-DuelingDQN")

parser.add argument ("--env", default="CartPole-vO0O")
parser.add argument ("--1r", type=float, default=0.005)
parser.add argument ("--batch size", type=int, default=64)
parser.add argument ("--gamma", type=float, default=0.95)
parser.add argument ("--eps", type=float, default=1.0)
parser.add argument ("--eps decay", type=float, default=0.995)
parser.add argument ("--eps min", type=float, default=0.01)
parser.add argument ("--logdir", default="logs")

args = parser.parse_args()

(2) @E#E—4 Tensorboard H&E, W& GEMIEINZN A HSHE R

logdir = os.path.join(

args.logdir, parser.prog, args.env,

datetime.now () .strftime ("$YSmSd-SHSMSS")
)
print (f"Saving training logs to:{logdir}")

writer = tf.summary.create file writer (logdir)

(3) SEH—A ReplayBuffer 5:

class ReplayBuffer:
def init (self, capacity=10000):

self.buffer = deque (maxlen=capacity)

def store(self, state, action, reward, next state,
done) :
self.buffer.append([state, action, reward,

next state, done])

def sample(self):

sample = random.sample (self.buffer,

args.batch size)
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states, actions, rewards, next states, done = \
map (np.asarray, zip(*sample))

states = np.array(states) .reshape (
args.batch size, -1)

next states = np.array(next states).reshape(
args.batch size, -1)

return states, actions, rewards, next states,

done

def size(self):

return len(self.buffer)

(4) ffiH TensorFlow 2.x 5& IRFEMZ M4 ) DuelingDQN

class DuelingDQN:
def init (self, state dim, aciton dim):
self.state dim = state dim
self.action dim = aciton dim

self.epsilon = args.eps
self.model = self.nn model ()

def nn model (self):
backbone = tf.keras.Sequential (
[
Input ((self.state dim,)),
Dense (32, activation="relu"),

Dense (16, activation="relu"),

)
state input = Input((self.state dim,))
backbone 1 = Dense (32, activation="relu")\

(state input)

backbone 2 = Dense (16, activation="relu")\
(backbone 1)
value output = Dense(l)(backbone_Z)
advantage output = Dense(self.action dim)\
(backbone 2)

output = Add() ([value output, advantage output])

model = tf.keras.Model(state_input, output)

model.compile (loss="mse",
optimizer=Adam(args.lr))

return model
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(5) N7 M Dueling DQN *aR1GFRMABIE, I predict() BAEFI get_action() B
LK train() BREL:

def predict(self, state):

return self.model.predict (state)

def get action(self, state):
state = np.reshape(state, [1, self.state dim])
self.epsilon *= args.eps decay
self.epsilon = max(self.epsilon, args.eps min)
g _value = self.predict(state) [0]
if np.random.random() < self.epsilon:
return random.randint (0, self.action dim - 1)

return np.argmax (g _value)

def train(self, states, targets):

self.model.fit (states, targets, epochs=1)

(6) SEZB Agent 2K:

class Agent:
def init (self, env):
self.env = env
self.state dim = \
self.env.observation space.shape[0]

self.action dim = self.env.action space.n

self.model = DuelingDQN (self.state dim,
self.action dim)
self.target model = DuelingDQN (self.state dim,
self.action dim)

self.update target ()
self.buffer = ReplayBuffer ()
def update target (self):

weights = self.model.model.get weights ()
self.target model.model.set weights (weights)

(7) Dueling Deep Q 2= HIEMICEEZ Q 2= ) BB A58 [A] i

def replay experience (self):
for in range (10):

states, actions, rewards, next states, done=\



/vA—Si

HOE

self.buffer.sample ()
targets = self.target model.predict (states)
next g values = self.target model.\
predict (next states) .max (axis=1)
targets[range (args.batch size), actions] = (
rewards + (1 - done) * next g values * \
args.gamma
)

self.model.train(states, targets)

SRR EIERNTI |

(8) LB train() PRECIILRE REIA:

def train(self, max episodes=1000):
with writer.as default():
for ep in range(max episodes):
done, episode reward = False, 0
state = self.env.reset ()
while not done:
action = self.model.get action(state)
next state, reward, done, =\
self.env.step(action)
self.buffer.put (state, action, \
reward * 0.01, \
next state, done)
episode reward += reward

state = next state

if self.buffer.size() >= args.batch size:
self.replay experience ()
self.update target ()
print (f"Episode#{ep} \
Reward: {episode reward}")
tf.summary.scalar ("episode reward",\

episode reward, step=ep)

(9) B FERBOF IR BE k-

if name == " main ":
env = gym.make ("CartPole-v0")
agent = Agent (env)

agent.train (max episodes=20000)

(10) "] PAPAT A TS TEERIAIAEE (CartPole-v0) HilllZ: Dueling DQN % E4A:

85



86 | TensorFlow 2 381¢5 =] F 7

python ch3-deep-rl-agents/2_dueling dgn.py

(11D WA MEH AT iy 24T S EAEAE OpenAl Gym 2 1 B 8 sh/E =5 [ 3R 55+
Y% DQN F ek

python ch3-deep-rl-agents/2 dueling dgn.py - env "MountainCar-v0"

3.3.3 TfElEe

Dueling-DQN FHEVAM DQN B GEA A X AIE T MR 45K, K 3.1 B4h 7 ixek

s, a)

ENIENA

(b) Dueling-DQN

K 3.1 DQN Fl Dueling-DQN H%} L

(a) DQN

I V(s): IRASH R &L
5

Q(s, a): Mm%k

A(s, a): R pREL

Kl 3.1 (a) FARE DQN HA LR R, H TR E Q(s,a), T Dueling-
DQN fEffa—EH A 7 X5k, mf AT £ 4~ & .

3.4 3ZI Dueling Double DQN HA#1 DDDQN &gt

DDDQN %4 7 Double Q %% >1F1 Dueling 451 £ . Double Q 2% =) A] LLiE £
ISR BIEE R S0 DQN. Dueling 454181 FI A& 20U IO #0248 I 265 25 14) 3 73) 2% ST AR A R 5L
(V) TR R E CAD o SXAE— P BB IR 23 B8 SRk T LA SIS AR, R 2 9 A IR 2 3l i v]
P LR X LA AR AU . 5 DQN #HEAA A, Dueling 4544 {8 fe A& B3 72
FEARES AT I — AR AT LA 2], B AT DLEE B A LIRS B R 2L, 10 DQN
BRI AR B E R 23] . EARBRRE, 3FHLI—/ %81 DDDQN #
Y NS
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3.4.1 [iES

NTSERATING, TEWIEMW 4N tf2rl-cookbook [f] Python/Conda ML -7
A ATIZAT pip install -r requirements.txt. WIHIEAT T I FAE A EA HB0R 8,  5
ATAERTTAR T -

import argparse

from datetime import datetime
import os
import random

from collections import deque

import gym

import numpy as np

import tensorflow as tf

from tensorflow.keras.layers import Add, Dense, Input

from tensorflow.keras.optimizers import Adam

3.4.2 SCHUPIR

DDDQN #fefk4E 4T DQN. Double DQN 1 Dueling DQN =y EAH, {FH
TensorFlow 2.x AT LU N IR KIS0 IR BEAN TS 73, AT A4 2 56 % () Dueling Dou-
ble DQN # fEfk .

(1) BIEE—ASEUFRT 85 AT REA (1) iy 24T B B SN -

parser = argparse.ArgumentParser (prog="TFRL-Cookbook-Ch3-DuelingDoubleDQN"
)

parser.add argument ("--env", default="CartPole-v0O")
parser.add argument ("--1r", type=float, default=0.005)
parser.add argument ("--batch size", type=int, default=256)
parser.add argument ("--gamma", type=float, default=0.95)
parser.add argument ("--eps", type=float, default=1.0)
parser.add argument ("--eps decay", type=float, default=0.995)
parser.add argument ("--eps min", type=float, default=0.01)
parser.add argument ("--logdir", default="logs")

args = parser.parse_args()

(2) BI% Tensorboard H &, 1o gL LI FIA HSHE -

logdir = os.path.join(

args.logdir, parser.prog, args.env, \

datetime.now () .strftime ("$YSmSd-$HEMSS")
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print (f"Saving training logs to:{logdir}")

writer = tf.summary.create file writer (logdir)

(3) £ —1 ReplayBuffer 25:

class ReplayBuffer:
def init (self, capacity=10000):

self.buffer = deque (maxlen=capacity)

def store(self, state, action, reward, next state, done):
self.buffer.append([state, action, reward, \

next state, done])

def sample (self):

sample = random.sample (self.buffer, \
args.batch size)

states, actions, rewards, next states, done = \

map (np.asarray, zip(*sample))
states = np.array(states) .reshape (
args.batch size, -1)

next states = np.array(next states).\
reshape(args.batch_size, -1)

return states, actions, rewards, next states, \

done

def size(self):

return len(self.buffer)

(4) 2P Dueling DQN 2%, iZZEMHE Dueling 45 & AL ML, 1E LG 25 B
] H A8 i Double DQN ) 55 37«

class DuelingDQN:

def init (self, state dim, aciton dim):
self.state dim = state dim
self.action dim = aciton dim

self.epsilon = args.eps

self.model = self.nn model ()

def nn model (self):
state input = Input((self.state dim,))
fcl = Dense (32, activation="relu") (state input)

fc2 = Dense(l6, activation="relu") (fcl)

value output = Dense(l) (fc2)
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advantage output = Dense(self.action dim) (fc2)
output = Add() ([value output, advantage output])
model = tf.keras.Model (state input, output)
model.compile (loss="mse", \
optimizer=Adam(args.lr))

return model

(5) 97 M Dueling DQN AT AIZN/E, SEIL predict() BRI get action()
PRIA:

def predict(self, state):

return self.model.predict (state)

def get action(self, state):
state = np.reshape(state, [1, self.state dim])
self.epsilon *= args.eps decay
self.epsilon = max(self.epsilon, args.eps_min)
g value = self.predict (state) [0]
if np.random.random() < self.epsilon:
return random.randint (0, self.action dim - 1)
return np.argmax(q value)
def train(self, states, targets):
self.model.fit (states, targets, epochs=1)
S

(6) SEIL Agent 2K:

class Agent:
def init (self, env):
self.env = env
self.state dim = \
self.env.observation space.shape[0]

self.action dim = self.env.action space.n

self.model = DuelingDQN (self.state dim,
self.action dim)
self.target model = DuelingDQN (self.state dim,
self.action dim)

self.update target ()

self.buffer = ReplayBuffer ()

def update target(self):

weights = self.model.model.get weights ()

89
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self.target model.model.set weights (weights)

(7) Dueling Double Deep Q 2% > Bk F B2 Q 2= > 1 H AL 36 [R5

def replay experience (self):
for in range (10):
states, actions, rewards, next states, done=\
self.buffer.sample ()
targets = self.target model.predict (states)
next g values = \
self.target model.predict (next states) [
range (args.batch size),
np.argmax (self.model.predict (
next states), axis=1),
]
targets[range (args.batch size), actions] = (
rewards + (1 - done) * next g values * \
args.gamma
)

self.model.train(states, targets)

(8) LB train() PRECIILRE REIA:

def train(self, max episodes=1000):
with writer.as default():
for ep in range(max episodes):
done, episode reward = False, 0
observation = self.env.reset ()
while not done:
action = \
self.model.get action (observation)
next observation, reward, done, =\
self.env.step(action)
self.buffer.store(
observation, action, reward * \
0.01, next observation, done
)
episode reward += reward

observation = next observation

if self.buffer.size() >= args.batch size:
self.replay experience()

self.update target ()

print (f"Episode#{ep} \
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Reward: {episode reward}")
tf.summary.scalar ("episode reward",
episode reward,

step=ep)

(9) B ERBOFIIZRE RE ik

if name == " main ":

env = gym.make ("CartPole-vO0")
agent = Agent (env)

agent.train (max episodes=20000)

(10) A PAPAT A T i S TEERIAFAEE (CartPole-v0) FHilllZk DQN 24 GEAA

python ch3-deep-rl-agents/3 dueling double dqn.py

(11 AT DMEFH BUR i S4T S AR OpenAl Gym S5 B #zh 7k 25 (1) 3 455
%k Dueling Double DQN % g4

python ch3-deep-rl-agents/3 dueling double dgn.py - env "MountainCar-v0"

3.4.3 TAEhHE

Dueling Double DQN %5 #9#% Double DQN #1 Dueling 45 #) R 45 G 4E—i .

3.5 SIURE®IT Q FI)E XM DRQN EREK

DRQN fii I3 AL 2522 5] Q {HE%. DRQN Hi& & 72 H A H 7 vl Wik i 3A 5%
HEEATBRA S 2] . DRQN BRI I 2% 2 o v 8 e M i B 5ok 1 UL R I 18] Fe 47 1445 2
REE2]. B, DRQN B BEMRa] DB ASE s A o RN, 1000 He g NIEAT AR A
e (i, ATEWUESD . WA, ATUSEHL e DRQN B R, %8 Gk
B AT PAE BB 5k 27 ST PR B R BEAT I k.

3.5.1 RilIHERS

RNT ARG, 75 EHIET 4N tf2rl-cookbook ) Python/Conda E4LIAEEI-1E
A ATIZAT pip install - requirements.txt. WIHIEAT T H KT AIEAJNEAA H IR, 8t
ATLAERS TR 1 -

import tensorflow as tf

from datetime import datetime
import os

from tensorflow.keras.layers import Input, Dense, LSTM

from tensorflow.keras.optimizers import Adam
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import gym

import argparse

import numpy as np

from collections import deque

import random

3.5.2 SEHpIE

1§ Ff TensorFlow 2.x #4047 LA T D IR MK GR 520 _E IR AN 4, A4 2 52 B4 1) DRQN
AR,

(1) B —DNSEURNT BT BIAS 1R 7 24T C B N«

parser = argparse.ArgumentParser (prog="TFRL-Cookbook-Ch3-DRQN")
parser.add argument ("--env", default="CartPole-vO0O")
parser.add argument ("--1r", type=float, default=0.005)
parser.add argument ("--batch size", type=int, default=64)
parser.add argument ("--time steps", type=int, default=4)
parser.add argument ("--gamma", type=float, default=0.95)
parser.add argument ("--eps", type=float, default=1.0)
parser.add argument ("--eps_decay", type=float, default=0.995)
parser.add argument ("--eps min", type=float, default=0.01)
parser.add argument ("--logdir", default="logs")

args = parser.parse_args()

(2) f# TensorBoard H&E, WWRBBEMEINZGN A HSHE R

logdir =

os.path.join(

args.logdir, parser.prog, args.env, \

datetime.now () .strftime ("%YSm$d-SHSMSS")
)
print (f"Saving training logs to:{logdir}")

writer = tf.summary.create file writer (logdir)

(3) SZH ReplayBuffer 2&:

class ReplayBuffer:

def init (self, capacity=10000):

self.buffer =

def store(self,

done) :

self.buffer.append([state,

next state,

deque (maxlen=capacity)

state, action, reward, nextistate,\

action, reward, \

donel])




3%
def sample(self):
sample = random.sample (self.buffer,
args.batch size)
states, actions, rewards, next states, done = \

map (np.asarray, zip(*sample))
states = np.array(states) .reshape (
args.batch size, -1)
next states = np.array(next states) .reshape (
args.batch size, -1)
return states, actions, rewards, next states, \

done

def size(self):

return len(self.buffer)

SRR EIERNTI |

(4) f#HH TensorFlow 2.x & XIREMZ ML DRQN 2K:

class DRON:
def init (self, state dim, action dim):
self.state dim = state dim
self.action dim = action dim

self.epsilon = args.eps

self.opt = Adam(args.lr)
self.compute loss = \
tf.keras.losses.MeanSquaredError ()

self.model = self.nn model ()

def nn model (self):
return tf.keras.Sequential (
[
Input ((args.time steps, self.state dim)),
LSTM (32, activation="tanh"),
Dense (16, activation="relu"),

Dense (self.action dim),

(5) AT DRQN ZRAGFAMBIAE, LI predict() BREAM get action() BK#L:

def predict(self, state):

return self.model.predict (state)

def get action(self, state):
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state = np.reshape(state, [1l, args.time steps,
self.state dim])
self.epsilon *= args.eps decay
self.epsilon = max(self.epsilon, args.eps_min)
g value = self.predict (state) [0]
if np.random.random() < self.epsilon:
return random.randint (0, self.action dim - 1)

return np.argmax(q value)

def train(self, states, targets):
targets = tf.stop gradient (targets)
with tf.GradientTape () as tape:
logits = self.model (states, training=True)
assert targets.shape == logits.shape
loss = self.compute loss(targets, logits)
grads = tape.gradient (loss,
self.model.trainable variables)
self.opt.apply gradients(zip (grads,

self.model.trainable variables))

(6) SEZF Agent 2K:

class Agent:
def init (self, env):
self.env = env
self.state dim = \
self.env.observation space.shape[0]

self.action dim = self.env.action space.n

self.states = np.zeros([args.time steps,

self.state dim])

self.model = DRON(self.state dim,
self.action dim)
self.target model = DRQN(self.state_dim,
self.action dim)

self.update target ()
self.buffer = ReplayBuffer ()
def update target(self):

weights = self.model.model.get weights ()
self.target model.model.set weights (weights)




