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Listing 1 A v OFHEEE
import pfrl
import torch
import torch.nn
import gym
import numpy as np
from torch import nn
import contextlib
from gym import spaces
import random

from RunEnv import ChaceEnv as c¢

maps = ]

turn=rew=runner_type=0

playMap=([1,1],[1,1])

device = torch.device(”cuda:0” if torch.cuda.is_available() else "cpu”)
A = torch.randn (3, 5)

A.to(device)

l=r=9
hidden=128
env = c¢()

env.setMap( 'nine_1.csv’)
env.setMap('nine_2.csv’)

env.setMap( 'nine_3.csv

act = env.action_space.n

model = nn. Sequential(

nn. Linear (1, hidden),
nn.ReLU() ,



nn. Linear (hidden, hidden),

nn.ReLU() ,
nn. Linear (hidden , hidden),
nn.ReLU(),
nn. Linear (hidden, hidden),
nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU() ,

nn. Flatten (),
nn. Linear (hiddenxr, hidden),
nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU() ,
pfrl.nn.Branched (
nn. Sequential (
nn. Linear (hidden , act),
pfrl.policies.SoftmaxCategoricalHead (),
)
nn. Linear (hidden, 1),
)
)

optimizer = torch.optim.Adam(model.parameters (), eps=le—5)

phi = lambda x: x
agent=pfrl.agents .PPO(



model ,

optimizer ,

gpu=0,

phi=phi ,

update_interval =2048%32,
minibatch_size=256x%32

agent.load (’best_run_agent ’)
class ChaceEnv(gym.Env):

metadata = {’render.modes’: [’console’]}

def __init__(self):
super (ChaceEnv, self). __init__()
self.action_space = spaces.Discrete (16)
self.observation_space = spaces.Box(—1,5,(1,),dtype=np. float32)
self .reward_range = (—5.0,1.0)

@contextlib.contextmanager
def setMap (self ,fileName ):
m=np . loadtxt (fileName)
maps . append (m)
print ('map.’ ,fileName , ’is_roaded’)

return len(m),len(m[0])

def set_runner_type(self ,r_type):
global runner_type

runner_type=r_type

def reset(self):
global playMap,turn ,rew,runner_type
playMap=maps [random . randint (0,len (maps) —1)].copy ()
num=np. count_nonzero ( playMap==1)
rew=1.0
turn=0

runner_type=random.randint (0,2)

10



for p in range(2,5):
put=random . randint (0 ,num—1)
num—=1
for list in playMap:
for i in range(0,len(list)):

if (list[i]==1):

if (put==0):
list [i]=p
put=—1
break
else:
put—=1
continue

return torch.tensor (playMap. tolist (),dtype=torch.float32)

def step(self, action):
done=False ;
reward=self.reward ();
global turn ,rew
done=False;
info=0;
self .inputBoard (2,self .run())
done=self .isCatch ()
self .inputBoard (3,int (action /4))
self .inputBoard (4, action%4)
turn+=1
rew—=turn /50000
if (done):
reward=rew
if (rew<0):
done=True
info={}
return torch.tensor (playMap. tolist (),dtype=torch.float32), float(reward),

done, info

def inputBoard(self ,playerType ,mov):
for list in playMap:
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def

movlist =[]

line ,row=self.where(playerType)
if (mov==0):
if(line!=0):
if (playMap[line —1][row]==1):
playMap [line —1][row]=playerType
playMap [ line | [row]=1

if (mov==1):
if (row!=0):
if (playMap [line | [row—1]==1):
playMap [ line ] [row—1]=playerType
playMap [line ] [row]=1
if (mov==2):
if(line!=len (playMap)—1):
if (playMap [line +1][row]==1):
playMap [ line +1][row]=playerType
playMap [line | [row]=1
if (mov==3):
if (row!=playMap [0]. size —1):
if (playMap|[line |[row+1]==1):
playMap [ line ] [row+1]=playerType
playMap [ line ] [row]=1

isCatch(self):
global playMap
line=—1

for list in playMap:

movlist =[]

line ,row=self.where(2)
if(line!=0):
if (playMap[line —1][row]>1):
return True
if (row!=0):
if (playMap[line |[row—1]>1):
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return True
if (line!=len (playMap)—1):
if (playMap|[line +1][row]>1):
return True
if (row!=playMap [0]. size —1):
if (playMap|[line ][row+1]>1):

return True

return False

def where(self ,playerType):
line=row=—1
for list in playMap:

movlist =[]

try:
line+=1
row=np.where(list=—=playerType )[0][0]
movlist=list
break

except IndexError:
pass

return line , row

def reward(self):
rew=0
line ,row=self.where(2)
1, r=self.where(3)
rew=abs(line—1)+abs(row—r)
1, r=self . where(4)
if (rew>(line—1)+abs(row—r)):rew=abs(line—1)+abs(row—r)
return 0.004—rew /250.0

def run(self):

global runner_type
if (runner_type==0):

13



return random.randint (0,4)
if (runner_type==1):
return self.sinple_run ()
if (runner_type==2):
return self.algorithm (torch.tensor (playMap. tolist (),dtype=torch.float32),
self .reward (), False, False)

def sinple_run (self):
line ,row=self.where(2)
if (line >0):
u=self.search(line —1,row,3,3)
else:
u=0
if (row>0):
l=self.search(line ,row—1,3,3)
else:
1=0
try:
d=self.search(line+1,row,3,3)
except IndexError:
d=0
try:
r=self.search(line ,row+1,3,3)
except IndexError:
r=0
if (u>d):
f(l>r):
return 1 if 1>u else 0
else:
return 3 if r>u else 0
else:
if(1>r):
return 1 if 1>d else 2
else:

return 3 if r>d else 2

def search(self ,line ,row,time ,max):
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global playMap
if (playMap|[line |[row]==0):
if (max—time ):
return 0
else:
return time+1
if (playMap[line | [row]>2):
return 0
if (time==0):
return 1
if(line >0):
u=self.search(line —1,row, time —1 ,max)
else:
u=time+1
if (row>0):
l=self.search(line ,row—1,time —1 max)
else:
l=time+1
try:
d=self.search(line+1,row,time —1,max)
except IndexError:
d=time+1
try:
r=self .search(line ,row+1,time —1,max)
except IndexError:
r=time-+1
if(u<d):
if(l<r):
return 141 if l<u else u+l
else:
return r+1 if r<u else u+l
else:
if(l<r):
return 141 if 1<d else d+1
else:

return r+1 if r<d else d+1

15



def algorithm (self ,obs, r, done,

reset ):
with agent.eval_mode ():
agent.observe(obs, r, done, reset)

return agent.act(obs)

def render(self , mode=’console’):

if mode != ’console’
raise NotlmplementedError ()

print (playMap)

def close(self):

import
import
import
import

import

pass

Listing 2 A1 >O¥¥T0r 7 L

pfrl
torch
torch .nn
gym

numpy

from ChaceEnv3 import ChaceEnv

from torch import nn

env = ChaceEnv ()
#I Y TOY A ZFFA L HDEMHNET

line=9

row=9

env.setMap( 'nine_1.csv’)
env.setMap('nine_2.csv’)
env.setMap( 'nine_3.csv’)
env.setMap( 'nine_4.csv’)
env.setMap( 'nine_5.csv’)
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hidden=128

print (’observation._space:’, env.observation_space)

)

print (’action.space:’, env.action_space)

obs = env.reset ()

print (’initial _observation:’, obs)
action = env.action_space.sample()
obs, r, done, info = env.step(action)
print ( 'next._observation:’, obs)
print ('reward:’, 1)

print ( done:’, done)

print (’info:’, info)

act = env.action_space.n

model = nn. Sequential(

nn. Linear (line , hidden),

nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU(),
nn. Linear (hidden, hidden),
nn.ReLU(),
nn. Linear (hidden, hidden),
nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU(),
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nn. Linear (hidden, hidden),
nn.ReLU() ,
nn. Flatten (),
nn. Linear (hidden*row, hidden),
nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU() ,
nn. Linear (hidden, hidden),
nn.ReLU() ,
nn. Linear (hidden , hidden),
nn.ReLU() ,
pfrl.nn.Branched (
nn. Sequential (
nn. Linear (hidden, act),
pfrl.policies.SoftmaxCategoricalHead (),

)
nn. Linear (hidden, 1),

optimizer = torch.optim.Adam(model.parameters (), eps=le—5)

phi = lambda x: x

agent = pfrl.agents.PPO(
model ,
optimizer ,
gpu=0,
phi=phi ,
update_interval =2048%64,
minibatch_size =256%16

n_episodes = 500000
max_episode_len = 600
a=0

for i in range(l, n_episodes + 1):

18



obs = env.reset ()

R=0
t =0
while True:
action = agent.act (obs)
obs, reward, done, _ = env.step(action)

R += reward

at+=reward

t =1

reset = t = max_episode_len

agent.observe (obs, reward, done, reset)

if done or reset:
break
if 1 % 500 = 0:

print (’Last_action:

)

,action)

print ( 'reward.avarage’,a/500)

a=0
print (’episode:’, i, 'R:’, R)
if i % 5000 = O0:
print(’statistics:’, agent.get_statistics ())

print (’Finished.’)

with agent.eval_mode():

for i in range(10):

obs = env.reset ()
R=0
t =0

actionlist =[]
while True:
action = agent.act(obs)

actionlist .append(action)

obs, r, done, _ = env.step(action)
R4=r1

t =1

reset = t = 600
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agent.observe(obs, r, done, reset)
if done or reset:
break
print (’evaluation._episode:’, i, 'R:’, R)

print (actionlist)

# Save an agent to the ’agent’ directory

agent.save(’agent’)

8B v 7
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