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[ ) Agent. py

class QNet(chainer.Chain):

def __init__ (self, n_in, n_units, n_out):
super(QNet, self).__init__ (
[1=L.Linear(n_in, n_units),
I2=L.Linear(n_units, n_units),

I3=L.Linear(n_units, n_out),

def value(self, x):
h = F.relu(self.11(x))
h = F.relu(self.I2(h))
return self.13(h)

def __call__(self, s_data, a_data, y_data):

self.loss = None

s = chainer.Variable(self.xp.asarray(s_data))

Q = self.value(s)

Q_data = copy.deepcopy(Q.data)

if type(Q_data).__module__ !=np.__name___

Q_data = self.xp.asnumpy(Q_data)
t data = copy.deepcopy(Q_data)
foriin range(len(y_data)):

t_datali, a_data[i]] = y_data[i]

t = chainer.Variable(self.xp.asarray(t_data))

self.loss = F.mean_squared_error(Q, t)

print('Loss:', self.loss.data)
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return self.loss

# =—V NI TA
class MarubatsuAgent(Agent):

# ——T > FOYIHIE
FEHONBEZEERT D
def __init__ (self, gpu):
# MO
self.n_rows =3
self.n_cols = self.n_rows

self.n_z = self.n_rows

# FEH O Input A X
self.dim = self.n_rows * self.n_cols * self.n_z
self.bdim = self.dim * 2

self.gpu = gpu

# FEERAMSEL AT v T
self.learn_start = 5 * 10**3

#ARFET 57— 5%
self.capacity = 1 * 10**4

#eps= 74 Mok iRET HHkEF
self.eps_start=1.0
self.eps_end = 0.001

self.eps = self.eps_start

FEERC S DIE D Action 2K
self.n_frames = 3

# —EOFEHTHEMT LT =2 A X
self.batch_size = 32

self.replay_mem =[]

self.last_state = None

13



self.last_action = None
self.reward = None

self.state = np.zeros((1, self.n_frames, self.bdim)).astype(np.float32)

self.step_counter =0

self.update_freq =1 * 10**4

self.r_ win=1.0
self.r_draw =-0.5

self.r_lose =-1.0

self.frozen = False

self.win_or_draw =0

self.stop_learning = 200

# 7 — LEROMIHL
def agent_init(self, task_spec_str):
task_spec = TaskSpecVRLGLUES3.TaskSpecParser(task_spec_str)

if not task_spec.valid:
raise ValueError(

"Task spec could not be parsed: {}'.format(task_spec_str))

self.gamma = task_spec.getDiscountFactor()
self.Q = QNet(self.bdim*self.n_frames,200, self.dim)

if self.gpu >= 0:
cuda.get_device(self.gpu).use()
self.Q.to_gpu()

self.xp = np if self.gpu < 0 else cuda.cupy

self.targetQ = copy.deepcopy(self.Q)
self.optimizer = optimizers.RMSpropGraves(Ir=0.00025, alpha=0.95,

momentum=0.0)

self.optimizer.setup(self.Q)

14



# environment.py env_start ORIZFFOH S5,
#1FHOoZREL, KT
def agent_start(self, observation):

# step & 1 H{OF

self.step_counter += 1

# observation #[0-2]® 9 == k1 5[0-1]D 18 == MIZEHT 5
self.update_state(observation)

self.update_targetQ()

# oD ZIRET D
int_action = self.select_int_action()
action = Action()

action.intArray = [int_action]

#eps ZWHT D, eps LT v F Lllom T OMER
self.update_eps()

# state = X DOAREE & action = o2 FTOLFT 2 iREET 2
self.last_state = copy.deepcopy(self.state)

self.last_action = copy.deepcopy(int_action)

return action

# TV bOTFHUKE, F—2BNEbDLET
def agent_step(self, reward, observation):
# AT w7 % N

self.step_counter += 1

self.update_state(observation)

self.update_targetQ()

# o DY 2 I TE

int_action = self.select_int_action()
action = Action()

action.intArray = [int_action]

self.reward = reward

15



# eps & W
self.update_eps()

TR ERAE (RIE T V3 L R

self.store_transition(terminal=False)

if not self.frozen:
# FEEAT
if self.step_counter > self.learn_start:

self.replay_experience()

self.last_state = copy.deepcopy(self.state)

self.last_action = copy.deepcopy(int_action)

#oDNBEET—Y x hJET

return action

# 75— ADET LICRERCCIEII N D
def agent_end(self, reward):
# BRI BT B o TN

self.reward = reward

if not self.frozen:
if self.reward >= self.r_draw:
self.win_or_draw +=1
else:

self.win_or_draw =0

if self.win_or_draw == self.stop_learning:
self.frozen = True
f = open('result.txt', 'a")
f.writelines('Agent frozen¥n')

f.close()

# TR ERAE (RIE 7 V3 L SR

self.store_transition(terminal=True)

if not self.frozen:

# FEELT

16



if self.step_counter > self.learn_start:

self.replay_experience()

def agent_cleanup(self):

pass

def agent_message(self, message):

pass

def update_state(self, observation=None):
if observation is None:
frame = np.zeros(1, 1, self.bdim).astype(np.float32)
else:

observation_binArray =[]

for int_observation in observation.intArray:
bin_observation = '{0:02b}'.format(int_observation)
observation_binArray.append(int(bin_observation[0]))

observation_binArray.append(int(bin_observation[1]))

frame = (np.asarray(observation_binArray).astype(np.float32)
.reshape(1, 1, -1))

self.state = np.hstack((self.state[:, 1:], frame))

def update_eps(self):
if self.step_counter > self.learn_start:
if len(self.replay_mem) < self.capacity:
self.eps -= ((self.eps_start - self.eps_end) /

(self.capacity - self.learn_start + 1))

def update_targetQ(self):
if self.step_counter % self.update_freq == 0:

self.targetQ = copy.deepcopy(self.Q)

def select_int_action(self):
free =[]
bits = self.state[0, -1]

foriin range(0, len(bits), 2):

17



if bits[i] == 0 and bits[i+1] == O:
free.append(int(i / 2))

s = chainer.Variable(self.xp.asarray(self.state))
Q = self.Q.value(s)

# Follow the epsilon greedy strategy
if np.random.rand() < self.eps:

int_action = free[np.random.randint(len(free))]
else:

Qdata = Q.data[0]

if type(Qdata).__module__ !=np.__name__:

Qdata = self.xp.asnumpy(Qdata)

for i in np.argsort(-Qdata):
if i in free:
int_action =i

break

return int_action

def store_transition(self, terminal=False):
if len(self.replay_mem) < self.capacity:
self.replay_mem.append(
(self.last_state, self.last_action, self.reward,
self.state, terminal))
else:
self.replay_mem = (self.replay_mem[1:] +
[(self.last_state, self.last_action, self.reward, self.state,

terminal)])

def replay_experience(self):
indices = np.random.randint(0, len(self.replay_mem), self.batch_size)

samples = np.asarray(self.replay_mem)[indices]

s,a,rs2,t=[[. [0

for sample in samples:
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s.append(sample[0])
a.append(sample[1])
r.append(sample[2])
s2.append(sample[3])
t.append(sample[4])

s = np.asarray(s).astype(np.float32)

a = np.asarray(a).astype(np.int32)

r = np.asarray(r).astype(np.float32)

s2 = np.asarray(s2).astype(np.float32)
t = np.asarray(t).astype(np.float32)

s2 = chainer.Variable(self.xp.asarray(s2))
Q = self.targetQ.value(s2)
Q_data = Q.data

if type(Q_data).__module__ ==np.__name__:
max_Q_data = np.max(Q_data, axis=1)
else:

max_Q_data = np.max(self.xp.asnumpy(Q_data).astype(np.float32), axis=1)

t = np.sign(r) + (1 - t)*self.gamma*max_Q_data

self.optimizer.update(self.Q, s, a, t)

® Environment,py

import numpy as np

np.random.seed(0)

from riglue.environment.Environment import Environment

from riglue.environment import EnvironmentLoader as EnvironmentLoader
from riglue.types import Observation

from riglue.types import Reward_observation_terminal

class MarubatsuEnvironment(Environment):

# AEOIRAE [Z5 A, o, X]
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flg_free =0

flg_agent = 1
flg_env=2

#

r win=1.0
r_draw =-0.5
r_lose =-1.0

# T LA Y= RIEFICH R
opp =0.75

def __init__ (self):
self.n_rows =3
self.n_cols = self.n_rows

self.n_z = self.n_rows

#3OWATEOHINRED T A

# 3x3 DR DT, [0,1,2],[3,4,5].....

lines =[]

# V-

for i in range(self.n_rows*self.n_cols):
horizontal = []
for j in range(self.n_cols):

horizontal.append(i*self.n_cols + j)

lines.append(horizontal)

for i in range(self.n_cols):
vertical1 =]
for j in range(self.n_rows):
vertical1.append(i + j*self.n_cols)

lines.append(vertical1)

foriinrange(9,12):
vertical2=[]
for j in range(self.n_cols):
vertical2.append(i + j*self.n_cols)

lines.append(vertical2)
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foriinrange(18,21):
vertical3=[]
for j in range(self.n_cols):
vertical3.append(i + j*self.n_cols)

lines.append(vertical3)

if self.n_rows == self.n_cols:

n = self.n_rows

tl_br, tr_bl =1], []

for i in range(n):
tl_br.append(i*n + i)
tr_bl.append(i*n + (n - 1) - i)

lines.append(tl_br)

lines.append(tr_bl)

lines.append([9,13,17])

[11,13,15])
[18,22,26])
lines.append([20,22,24])

(
lines.append(
lines.append(
(
lines.append([0,10,20])
lines.append([2,10,18])

lines.append([0,12,24])
lines.append([6,12,18])

lines.append([6,16,26])
lines.append([8,16,24])

lines.append([8,14,20])
lines.append([2,14,26])

AVAYN
foriin range(9):
vertical4=[]
for j in range(self.n_rows):

vertical4.append(i+9%j)



lines.append(vertical4)
lines.append([0,13,26]
[8,13,18]
[6,13,20]
[2,13,24]

lines.append

lines.append

)
)
)
)

Py

lines.append

self.lines = lines

self.history =[]
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