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def main ():
pygame.init()

screen = pygame.display.set_mode( (WIDTH, HEIGHT))
pygame.display.set_caption('Space’)
clock = pygame.time.Clock()

header_surf = pygame.Surface((WIDTH, 1€@))
main_surf = pygame.Surface((WIDTH, HEIGHT - 1))
header_surf.fil1(BLUE)

main_surf.fill(LIGHTGRAY)

env = Environment(surface=main_surf)

screen.blit(header_surf, (©,0))
screen.blit(main_surf, (©,100))

player = Human_Agent()
# player = DQN_Agent(parametes_path=None, train=False)

# Main Loop

run = True

while (run):
main_surf.fill(LIGHTGRAY)
header_surf.fill(BLUE)

events = pygame.event.get()
for event in events:
if event.type == pygame.QUIT:
run = False

action = player.get_Action(events=events, state=env.state())
reward, done = env.move(action=action)

if done:

pygame.display.update()
if another_game():
env.restart()
else:
break

write (header_surf, "End Of Game - Score: "
write (header_surf, "Another Game ?
screen.blit(header_surf, (©,0))

+ str (env.score))

Y / N", pos=(30@, 68))

write(header_surf, "Score: " + str(env.score) ,(200, 60))
+ str(env.spaceship.ammunition), (4806, 68))
write(header_surf,"Level: " + str(env.level), (200, 20))

write(header_surf, "Ammunition: "

screen.blit(header_surf, (©,0))
screen.blit(main_surf, (©,1€0))
pygame.display.update()
clock.tick(FPS)
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import pygame

nN'yn NX 7ap7n 0 |3|o- r
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self.action = ©

7Y wpn  nx'nY
N71V9N NX 1'TAN

def get_Action (self, events=None

for event in events:
if event.type ==

== pygame.KEYDOWN :
if event.key ==

, state= None):

wnnwnww 3!
== pygame.K_LEFT: / |
self.action = 1 I
if event.key == pygame.K_RIGHT: N -] A tlon -]I?u} l"‘ ;\
| self.action = 2 r Dlpnl NV)) J O PY ‘)'. \\
1t event.key == pygame.K_SPACE: | H \ /
, SR S € N7RNY N'9Nn 7w nyinn - 1 1@/
1f event.type == pygame.KEYUP: T /
self.action = hhlal n"7'7rn Yy nynn —2¢ |
if self.action == 3: # nT17122 "7 \‘ H /
self.action = © ﬂ"?'?ﬂ'\ I?UJ ' NN — 3 \ I'. /
return 3 H
return self.action I[\\\\\\ ° % 1
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class SpaceShip (pygame.sprite.Sprite):

def __init__ (self, img_Url, pos, bullets_Group) -> None: _nll7l7nn I7w U l-] )C nl_,\ nn. -

super().__init_ ()

self.image = pygame.image.load(img_Url) 5 ' '|I
nn 2 n7apm action | \n71yoF

= pygame.transform.scale(self.image, (60, 68))

— 3 1 = \\ 4 "I}
self.rect = self.image.get rect(midbottom = pos) nN ﬂUXJYJl/, _ I| 0 On

self.mask = pygame.mask.from_surface(self.image)

self.bullets_Group = bullets_Group n|n7 nn F \ I Dn J,‘
2 .

self.speed_x = SPACESHIP_SPEED /
self.ammunition = MAX_AMMUNITION \ /
| f
self.burst = SPACE_SHIP_BURST \ ! /
\ ! || /{

def update(self) -> None: - def action (self, action): /
if action == 1: }‘,/

def move_right (self): .- 4 self.move_left() /;""
elif action == 2: /

def move_left (self): - TR e AT ; '/' _

elif action ==

def shoot (self): .- self.shoot ()

def action (self, action): - ' \ B
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bullets_Group 7 Bullet nooIn NIy¥NX2 n'wy’j 7100,
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def shoot (self):
if self.ammunition > @ and len(self.bullets_Group) < self.burst:

self.bullets_Group.add(Bullet(self.rect.midtop,speed_y= -SPACESHIP BULLET_SPEED))
self.ammunition -= 1
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class Enemy (pygame.sprite.Sprite): nr]I?nnJ NOTAIN
shoots_factor = ENEMY_SHOOTS_FACTOR
speed_add = © D"UVVO 0O1NY
speed_y = 40

def __init_ (self, img, pos, Enemy_bullets_Group) -> None: n|l|7|7n
super().__init_ ()

self.image = img TN'A I_UIJ'W ﬂ])l.l

self.rect = self.image.get_rect(topleft = pos)

self.mask = pygame.mask.from_surface(self.image) / \‘\ )/
self.speed_x = ENEMY_START_SPEED / \‘ '
self.speed dir = 1 NN nxp'z Yy DTV D
self.Enemy_bullets_Group = Enemy_bullets_Group ’
NIAivon / nivxann | AN
def update(self) -> None: /
self.move() / mOVG, ShOOt ,

self.shoot()

def move (self): .- ; ' |

, \ ‘|
l
\ |‘
- % 1
def shoot (self): .- : = \ 81 .



def move (self):

def

if self.rect.right > WIDTH:
self.rect.y += Enemy.speed_y
self.speed_dir = -self.speed _dir
if self.rect.left < @:
self.rect.y += Enemy.speed_y
self.speed _dir = -self.speed_dir

self.rect.x += (self.speed_x + Enemy.speed_add) * self.speed_dir

shoot (self):
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if random.random() < Enemy.shoots factor/1000 and len(self.Enemy bullets Group) < MAX_ENEMY_BULLETS:

self.Enemy_bullets Group.add(Bullet(self.rect.midbottom,speed y=ENEMY_BULLET_SPEED))
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class Bullet (pygame.sprite.Sprite):

def _ini’z}_(s?lf; p?i, speed x=0, speed y= -18) -> None: I?VJ I"] '7|U NAV! | nnh Y
super().__init__
self.image = pygame.Surface((5,5)) ']'IW"] 3.“|N 'U \ljl ﬂ"7'7
self.image.fill(RED) ' p
self.rect = self.image.get_rect(midbottom = pos) _]:!|:1-7-1 E):7 f;' ]
self.mask = pygame.mask.from_surface(self.image) |
self.speed x = speed x '/ :
self.speed y = speed_y update l7 /1 DT\P
ﬁ\\\l //
def update(self) -> None: _\/ ']: L?]} IL?QEK N
self.move() '
en 1:{4'7 ynn “mm DX
def move (self): /
self.rect.y += self.speed_y SEIf kl”() I7U:_Dn Nl-] .
if self.rect.y < ©:
self.kill() \
if self.rect.y > MAIN_SURF_HEIGHT: /’ \ |
self.kill() ‘é\\\\\ E |
% %
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class Environment:

def

def

def

def

def

def

def

def

def

def

__init__ (self, surface) -> None: -

make_enemy_group (self, row=ENEMY_ROWS, col=ENEMY_COLS, space_row = 80, space_col = 120): -

update (self): -

draw (self): -

restart (self, add_speed = @, add_shoot_factor
move (self, action): -

is_end_of_stage (self): -

is_end_of_Game (self): -

hits (self): .-

state (self): -

@, new_game

True): -
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def __init (self, surface) -> None:
self.bullets_Group = pygame.sprite.Group()
self.spaceship = SpaceShip(SPACESHIP_URL, (WIDTH //2, HEIGHT - 1e@), self.bullets_Group)
self.spaceship Group = pygame.sprite.GroupSingle(self.spaceship)
self.enemy_bullets_Group = pygame.sprite.Group()
self.enemy_img = pygame.image.load(ENEMY_URL)
self.enemy_img = pygame.transform.scale(self.enemy_img, (40, 40))
self.enemy Group = self.make_enemy group()
self.score = ©
self.surface = surface
self.level =1
self.ground = Ground()
self.ground_Group = pygame.sprite.GroupSingle(self.ground) N
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def make_enemy_group (self, row=ENEMY_ROWS, col=ENEMY_COLS, space_row = 80, space_col = 120)

enemy_Group = pygame.sprite.Group()
row , col = 3, 6

for r in range (row):
for ¢ in range (col):

enemy_Group.add(Enemy(self.enemy_img, (c * space_col, r * space_row, ), self.enemy_bullets_Group))
return enemy_Group



TwNAN - Environment

def update (self):

self.spaceship_Group.update()
self.enemy_Group.update()
self.bullets_Group.update()
self.enemy_bullets Group.update()

def draw (self):

surface = self.surface
self.ground_Group.draw(surface)
self.spaceship_Group.draw(surface)
self.enemy_Group.draw(surface)
self.bullets_Group.draw(surface)
self.enemy_bullets_ Group.draw(surface)
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TRt - Environment - L
R S :D'2T 190N move n?IYon °
if action == 1: 77NN DX n7'wonl action n7apn o
self.spaceship.move_left()
elif action == 2: 0NN 7V D'OPMAIRN 73 7Y AN |IDTY Ny¥an e
self.spaceship.move_right()
elif action == 3: NTIZY NI MR NIYY7N2 NIYIAD 190N NpTA e
self.spaceship.shoot () nymno '7:)'7
self.update() ] /
self.draw() qQlo2 10NN 7Y 7INNN NY¥aNl Q7w qlo NpTIA e |
reward += self.hits() 1I7W
if self.is_end_of stage(): )
reward += © ¢ \ X h /
self.restart(add_speed=06.5, add_shoot_factor=0.1, new_game=False) \\ x - / s
self.score += reward . ' :
done = self.is_end_of_Game() nYyl 7NYn 9io 2INNNX /NYN QIO OX N?TIA °
Rl JN'UXIN N'DINA

return reward, done

7NYUN qlo oXNl (rerward) T :n'TAN
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TwNAN - Environment
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is_end_of_stage (self):
return len(self.enemy_Group) ==

is_end_of_Game (self):
enemy_landed = pygame.sprite.spritecollide(self.ground, self.enemy Group, dokill=True)

spaceship_hit = pygame.sprite.spritecollide(self.spaceship, self.enemy_bullets_Group, dokill=True, collided= pygame.sprite.collide_mask)
return len(enemy_landed) > @ or len(spaceship_hit) > © \\\

hits (self):
collisions = pygame.sprite.groupcollide(self.enemy_Group, self.bullets_Group, True, True, pygame.sprite.collide_mask)
return len(collisions)
. . .

L \ '



state list = []

# 8 - 53

index = @

for sprite in self.enemy_ Group:
state list.append(sprite.rect.centerx)
state list.append(sprite.rect.centery)
state list.append(sprite.speed x)
index += 3

for 1 in range(enemy_ships-index):
state list.append(@)

state list.append(Enemy.speed y)

index = @

for sprite in self.enemy bullets Group:
state list.append(sprite.rect.centerx)
state list.append(sprite.rect.centery)
index += 2

for 1 in range(enemy bullets-index):
state list.append(@)

state list.append{ENEMY BULLET_ SPEED)

state list.append(self.spaceship.rect.centerx)

state list.append(self.spaceship.rect.centery)

state list.append(SPACESHIP_ SPEED)

index = @

for sprite in self_bullets Group:
state list.append(sprite.rect.centerx)
state list.append(sprite.rect.centery)
index += 2

state list.append(@)
state list.append({SPACESHIP_BULLET_SPEED})
state list.append(se
state list.append{self.level)

1f.spaceship.ammunition)

.5Ccore)

+ 3__"1'—_-__:._ "lL[_,'-‘l'J sel

return torch.tensor(state list, dtype=torch.float32)

for 1 in range(SpaceShip Bullet pos shape-index):
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