
 







 



 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 





 





 





 





 









 











 





 



 





 



 

1. for each ball 

2.     ball.pos = ball.pos + ball.velocity 

3. next ball 

 

1. for each ball 

2.     ball.velocity = ball.velocity * frictionCoefficient 

3. next ball 

 

1. for each pair of balls (ball1, ball2): 

2.     if distance(ball1.pos, ball2.pos) < (ball1.radius + ball2.radius) then 

3.         collisionDetected = true 

4.     end if 

5. next pair 

 

1. if collisionDetected then 

2.     impulse = computeImpulse(ball1, ball2) 

3.     ball1.velocity = ball1.velocity + impulse / ball1.mass 

4.     ball2.velocity = ball2.velocity - impulse / ball2.mass 

5. end if 

 

1. while ball1 and ball2 overlap 

2.    ball1.pos += normalVector 

3.  ball2.pos -= normalVector 

4. end while 



 

1. for each ball 

2.     if ball.pos.x - ball.radius < table.left or ball.pos.x + ball.radius > table.right 

then 

3.         wallCollision = true 

4.     end if 

5.     if ball.pos.y - ball.radius < table.top or ball.pos.y + ball.radius > table.bottom 

then 

6.         wallCollision = true 

7.     end if 

8. next ball 

 

1. if horizontal wall collision then 

2.     ball.velocity.x = -ball.velocity.x 

3. end if 

4. if vertical wall collision then 

5.     ball.velocity.y = -ball.velocity.y 

6. end if 

 

1. for each ball 

2.     for each hole 

3.         if distance(ball.pos, hole.center) < hole.radius then 

4.             ball.isPotted = true 

5.         end if 

6.     next hole 

7. next ball 

 

1. for each ball 

2.     if ball.isPotted then 

3.         ballList.remove(ball) 

4.     end if 

5. next ball 

 

1. if whiteBall.isPotted then 

2.     whiteBall.pos = startingWhiteBallPosition 



3.     whiteBall.velocity = (0, 0) 

4. end if 

 

1. cueVector = normalise(whiteBall.pos - mousePosition) 

 

1. virtualPos = whiteBall.pos 

2. while not near collision and withinBounds(virtualPos) 

3.     virtualPos = virtualPos + cueVector * stepSize 

4. end while 

 

1. if ball collides with rail then 

2.  reflectedVector = reflect(cueVector, railNormal) 

3.  reflectedVector = normalise(reflectedVector) 

4. end if 

 

1. drawLine(screen, whiteBall.pos, virtualBall.pos) 

2. if reflectedVector exists then 

3.     drawLine(screen, virtualBall.pos, virtualBall.pos + reflectedVector * length) 

4. end if 

 

1. if mousePressed within verticalSlider then 

2.     slider.value = (mouseY - slider.top) / slider.height 

3. end if 

 

1. if mousePressed within horizontalSlider then 

2.     slider.value = (mouseX - slider.left) / slider.width 



3. end if 

 

1. impactSpeed = magnitude(ball1.velocity - ball2.velocity) 

2. volume = scale(impactSpeed, minSpeed, maxSpeed) 

3. playCollisionSound(volume) 

 

1. if all balls stopped then 

2.     while gameEventQueue not empty 

3.         execute(gameEventQueue.dequeue()) 

4.     end while 

5. end if 

 

1. if pottedBall not in currentPlayerBallType then 

2.     switchTurn() 

3. end if 

 

1. if firstNonWhiteBallPotted then 

2.     player1BallType = determineType(pottedBall) 

3.     player2BallType = oppositeOf(player1BallType) 

4. end if 

 

1. if eightBall.isPotted and currentPlayer has no remaining balls then 

2.     winner = currentPlayer 

3. end if 

 

1. function setupBalls() 

2.     positions = computeTrianglePositions() 

3.     for i in range(totalBalls) 

4.         ball[i].pos = positions[i] 



5.     next i 

6. end function 

 

1. while ball collides with wall 

2.     resolveWallCollision(ball) 

3. end while 

 

1. drawRectangle(screen, table.outerBounds, colour) 

2. for rail in rails 

3.     drawRail(screen, rail.position, rail.dimensions)  

4. next rail 

5. for hole in holes 

6.     drawCircle(screen, hole.center, hole.radius, colour) 

7. next hole 

 

1. for each uiElement 

2.     if mouse over uiElement and clicked then 

3.         uiElement.trigger_callback() 

4.     end if 

5.     if uiElement is a slider then 

6.         uiElement.update_value(mousePosition) 

7.     end if 

8. next element 
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1. ball.pos = ball.pos + ball.velocity 

2. ball.velocity = ball.velocity * friction 

3. ball.spin = ball.spin * spinDecayFactor 

4. // Apply a simple Magnus effect using the spin: 

5. perpSpin = (-ball.spin.y, ball.spin.x)     // Get a vector perpendicular to ball.spin 

6. magnusEffect = perpSpin * magnitude(ball.spin) * magnusCoefficient 

7. ball.velocity = ball.velocity + magnusEffect 

 1. tutorialMessages = [ 

 2.     "Welcome to Billiard Club! Click to continue.", 

 3.     "This is the cue ball. Aim using your mouse.", 

 4.     "Click and aim to complete your shot.", 

 5.     "Tutorial complete! Press any key to start playing." 

 6. ] 

 7.   

 8. # Function to draw the tutorial overlay 

 9. function drawTutorialOverlay() 

10.     message = tutorialMessages[currentStep - 1] 

11.     drawText(message, centerScreen)   # Display the current tutorial message 

12. end function 

13. # Function to handle tutorial events 



14. function handleTutorialEvent(event) 

15.     if event.type = MOUSEBUTTONDOWN or event.type = KEYDOWN: 

16.         currentStep = currentStep + 1 

17.     end if 

18. end function 

19. # Main tutorial loop 

20. function tutorialScreen() 

21.     while currentStep <= length(tutorialMessages) 

22.         for each event in getGameEvents() 

23.             if event.type = QUIT then 

24.                 quitGame() 

25.             else 

26.                 handleTutorialEvent(event) 

27.           end if 

28.       next event 

29.         drawGameBackground()     

30.         drawTutorialOverlay() 

31.         updateDisplay() 

32.   end while 

33.     goToGameModeMenu()       # End tutorial and return to game mode once tutorial complete 

34. end function 

 1. # Game Mode Initialisation 

 2. if gameMode == "9-ball" then 

 3.     createCueBall(startPosition) 

 4.     # Create 9 balls in a diamond formation with numbers 1 to 9 

 5.     for number from 1 to 9 

 6.         createBall(colorFor(number), positionFromDiamond(number), number) 

 7.     next number 

 8.     currentTarget = 1 

 9. end if 

10.   



11. # Main Game Loop 

12. while gameRunning 

13.     processPlayerInput() 

14.     updateBallPhysics() 

15.     resolveCollisions() 

16.   

17.     if gameMode == "9-ball" then 

18.         # Check for fouls (e.g. cue ball fails to hit the current target first) 

19.         if foulOccurred() or not cueBallFirstHit(currentTarget) then 

20.             handleFoul() 

21.             switchTurn() 

22.         else 

23.             if ballPotted(currentTarget) then 

24.                 removeBall(currentTarget) 

25.                 currentTarget = lowestNumberRemaining() 

26.                 if currentTarget == 9 then 

27.                     declareWinner(currentPlayer) 

28.        end if 

29.           end if 

30.             # Allow continued turn if a legal ball is potted 

31.       end if 

32.     else 

33.         # Use existing 8-ball or practice mode logic 

34.         run8BallLogic() 

35.     end if 

36.     renderGameElements() 

37.     updateDisplay() 

38.   

 



   1. import pygame 

   2. import math 

   3. import numpy as np 

   4. import cv2 

   5.   

   6. pygame.init()  # Initialise all imported pygame modules 

   7.   

   8. # Variables 

   9. FPS = 70 

  10. resolution = (1280, 720) # Screen dimensions 

  11. borderName = "Billiard Club" # Displays at the top of the program 

  12. VEC = pygame.math.Vector2 

  13. root3 = math.sqrt(3) 

  14. friction = 0.991 

  15. restitutionCoeff = 0.95 

  16.   

  17. # Pygame Functions and Setup 

  18. pygame.display.set_caption(borderName) 

  19. screen = pygame.display.set_mode(resolution) # Sets up the display 

  20. clock = pygame.time.Clock() 

  21.   

  22. # Table Variables and Setup 

  23. primaryTableColour = "#155843" 

  24. secondaryTableColour = "#313e46" 

  25. outerTableColour = "#313e46" 

  26. tableDimensions = (900,450) 

  27. centre = (resolution[0]//2, resolution[1]//2) 

  28. holeRadius = 15 

  29. ballRadius = 12 

  30.   

  31. # Coordinates for the Table Corners. 

  32. tableCorners = ( 

  33.     (centre[0] - tableDimensions[0] / 2, centre[1] - tableDimensions[1] / 2), # Top Left 

  34.     (centre[0] + tableDimensions[0] / 2, centre[1] - tableDimensions[1] / 2), # Top Right 

  35.     (centre[0] - tableDimensions[0] / 2, centre[1] + tableDimensions[1] / 2), # Bottom Left 

  36.     (centre[0] + tableDimensions[0] / 2, centre[1] + tableDimensions[1] / 2), # Bottom Right 

  37. ) 

  38.   

  39. # Coordinates for Hole Positions 

  40. holePos = { 

  41.     "TL": (tableCorners[0][0]+1.1*holeRadius, tableCorners[0][1]+1.1*holeRadius), # Top Left 

  42.     "TR": (tableCorners[1][0]-1.1*holeRadius, tableCorners[0][1]+1.1*holeRadius), # Top Right 

  43.     "BL": (tableCorners[0][0]+1.1*holeRadius, tableCorners[2][1]-1.1*holeRadius), # Bottom Left 

  44.     "BR": (tableCorners[1][0]-1.1*holeRadius, tableCorners[2][1]-1.1*holeRadius), # Bottom Right 

  45.     "TM": (centre[0], tableCorners[0][1]+1.1*holeRadius), # Top Middle 

  46.     "BM": (centre[0], tableCorners[2][1]-1.1*holeRadius), # Bottom Middle 

  47. } 

  48.   

  49. # Coordinates for Table Rails 

  50. tableRails = { 

  51.         "TL": ( 

  52.             (centre[0] - 1*holeRadius, tableCorners[0][1]), 

  53.             (centre[0] - 3*holeRadius, tableCorners[0][1]+1.5*holeRadius), 

  54.             (tableCorners[0][0] + 4*holeRadius, tableCorners[0][1]+1.5*holeRadius), 
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  55.             (tableCorners[0][0] + 2*holeRadius, tableCorners[0][1]), 

  56.         ), 

  57.   

  58.         "TR": ( 

  59.             (centre[0] + 1*holeRadius, tableCorners[0][1]), 

  60.             (centre[0] + 3*holeRadius, tableCorners[0][1]+1.5*holeRadius), 

  61.             (tableCorners[1][0] - 4*holeRadius, tableCorners[0][1]+1.5*holeRadius), 

  62.             (tableCorners[1][0] - 2*holeRadius, tableCorners[0][1]), 

  63.         ), 

  64.   

  65.         "BL": ( 

  66.             (centre[0] - 1*holeRadius, tableCorners[2][1]-1), 

  67.             (centre[0] - 3*holeRadius, tableCorners[2][1]-1.5*holeRadius), 

  68.             (tableCorners[0][0] + 4*holeRadius, tableCorners[2][1]-1.5*holeRadius), 

  69.             (tableCorners[0][0] + 2*holeRadius, tableCorners[2][1]-1), 

  70.         ), 

  71.   

  72.         "BR": ( 

  73.             (centre[0] + 1*holeRadius, tableCorners[2][1]-1), 

  74.             (centre[0] + 3*holeRadius, tableCorners[2][1]-1.5*holeRadius), 

  75.             (tableCorners[1][0] - 4*holeRadius, tableCorners[2][1]-1.5*holeRadius), 

  76.             (tableCorners[1][0] - 2*holeRadius, tableCorners[2][1]-1), 

  77.              

  78.         ), 

  79.          

  80.         "ML": ( 

  81.             (tableCorners[0][0], tableCorners[3][1] - 2*holeRadius), 

  82.             (tableCorners[0][0]+1.5*holeRadius, tableCorners[3][1] - 4*holeRadius), 

  83.             (tableCorners[0][0]+1.5*holeRadius, tableCorners[1][1] + 4*holeRadius), 

  84.             (tableCorners[0][0], tableCorners[1][1] + 2*holeRadius), 

  85.              

  86.              

  87.         ), 

  88.          

  89.         "MR": ( 

  90.             (tableCorners[1][0]-1, tableCorners[3][1] - 2*holeRadius), 

  91.             (tableCorners[1][0]-1.5*holeRadius, tableCorners[3][1] - 4*holeRadius), 

  92.             (tableCorners[1][0]-1.5*holeRadius, tableCorners[1][1] + 4*holeRadius), 

  93.             (tableCorners[1][0]-1, tableCorners[1][1] + 2*holeRadius), 

  94.              

  95.              

  96.         ), 

  97.     } 

  98.   

  99. # Ball info 

 100. ballInfo = ( # COLOUR, NUMBER, STRIPED 

 101.     ("white", 0, None), 

 102.     ("yellow", 1, False), 

 103.     ("blue", 2, False), 

 104.     ("red", 3, False), 

 105.     ("purple", 4, False), 

 106.     ("orange", 5, False), 

 107.     ("green", 6, False), 

 108.     ("maroon", 7, False), 

 109.     ("black", 8, None), 

 110.     ("yellow", 9, True), 

 111.     ("blue", 10, True), 

 112.     ("red", 11, True), 

 113.     ("purple", 12, True), 

 114.     ("orange", 13, True), 

 115.     ("green", 14, True), 

 116.     ("maroon", 15, True), 

 117. ) 



 118.   

 119. # Define where each ball should be relative to the start position 

 120. ballStartPos = { 

 121.     "white0":   (centre[0] - 20*ballRadius, centre[1]), 

 122.     "yellow1":  (centre[0] + 15*ballRadius, centre[1]), 

 123.     "blue2":    (centre[0] + 15*ballRadius + 1 * root3 * ballRadius, centre[1] + 1 * ballRadius), 

 124.     "red3":     (centre[0] + 15*ballRadius + 1 * root3 * ballRadius, centre[1] - 1 * ballRadius), 

 125.     "purple4":  (centre[0] + 15*ballRadius + 2 * root3 * ballRadius, centre[1] - 2 * ballRadius), 

 126.     "orange5":  (centre[0] + 15*ballRadius + 2 * root3 * ballRadius, centre[1] + 2 * ballRadius), 

 127.     "green6":   (centre[0] + 15*ballRadius + 3 * root3 * ballRadius, centre[1] - 1 * ballRadius,), 

 128.     "maroon7":  (centre[0] + 15*ballRadius + 3 * root3 * ballRadius, centre[1] + 1 * ballRadius), 

 129.     "black8":   (centre[0] + 15*ballRadius + 2 * root3 * ballRadius, centre[1]), 

 130.     "yellow9":  (centre[0] + 15*ballRadius + 3 * root3 * ballRadius, centre[1] - 3 * ballRadius), 

 131.     "blue10":   (centre[0] + 15*ballRadius + 3 * root3 * ballRadius, centre[1] + 3 * ballRadius), 

 132.     "red11":    (centre[0] + 15*ballRadius + 4 * root3 * ballRadius, centre[1] - 4 * ballRadius), 

 133.     "purple12": (centre[0] + 15*ballRadius + 4 * root3 * ballRadius, centre[1] - 2 * ballRadius), 

 134.     "orange13": (centre[0] + 15*ballRadius + 4 * root3 * ballRadius, centre[1]), 

 135.     "green14":  (centre[0] + 15*ballRadius + 4 * root3 * ballRadius, centre[1] + 2 * ballRadius), 

 136.     "maroon15": (centre[0] + 15*ballRadius + 4 * root3 * ballRadius, centre[1] + 4 * ballRadius), 

 137. } 

 138.   

 139. # Game Variables 

 140. computerPlaying = True # Set to True if you want the computer to play 

 141. player1Turn = True # initially player 1's turn 

 142. player1BallType = None # Stores the type of balls player 1 is potting 

 143. player2BallType = None # Stores the type of balls player 2 is potting 

 144. winner = None # Stores the winner of the game 

 145. player1Name = "Player 1" 

 146. player2Name = "Player 2" 

 147. player1Colour = "red" 

 148. player2Colour = "blue" 

 149.   

 150. # Fonts 

 151. ballFont = pygame.font.SysFont("dubaimedium", int(ballRadius*0.9)) 

 152. ballUIFont = pygame.font.SysFont("dubaimedium", 18) 

 153. fpsFont = pygame.font.SysFont("dubaimedium", 20) 

 154. logoFont = pygame.font.Font(".\Project\other\Orbitron-VariableFont_wght.ttf", 70) 

 155. ballPottedFont = pygame.font.Font(".\Project\other\Orbitron-VariableFont_wght.ttf", 70) 

 156. playerIndicatorFont = pygame.font.Font(".\Project\other\Orbitron-VariableFont_wght.ttf", 60) 

 157. MenuLogoFont = pygame.font.Font(".\Project\other\Orbitron-VariableFont_wght.ttf", 100) 

 158.   

 159. # Classes 

 160. class Ball(pygame.sprite.Sprite): # Defines a class for a ball 

 161.     def __init__(self, colour, radius, pos, velocity, mass, number, isStriped): # Constructor 

Method 

 162.         super().__init__() 

 163.         self.colour = colour 

 164.         self.radius = radius 

 165.         self.pos = VEC(pos) # Position Vector 

 166.         self.velocity = VEC(velocity) # Velocity vector 

 167.         self.mass = mass 

 168.         self.number = number # stores the ball number, e.g. the 8 ball 

 169.         self.isStriped = isStriped # boolean, stores whether the ball is dotted or striped 

 170.   

 171.     def update(self): # Updates the position of the ball 

 172.         self.pos += self.velocity # moves ball to next position 

 173.         self.velocity *= friction # reduces the velocity of the ball 

 174.   

 175.         if self.velocity.magnitude_squared() < 0.005: 

 176.             self.velocity = VEC(0,0) 

 177.   

 178.         # Create exception for white ball: 

 179.         if self.pos == VEC(0,0): 



 180.             return None 

 181.   

 182.         # Checking collisions with the outer walls: (ensures all balls stay in region) 

 183.         if self.pos[0] - self.radius <= tableCorners[0][0]: # Left Wall 

 184.             self.pos[0] = self.radius + tableCorners[0][0]  # Put ball on edge of wall 

 185.             self.velocity[0] *= -1 # Reverses X component 

 186.          

 187.         if self.pos[0] + self.radius >= tableCorners[1][0]: # Right Wall 

 188.             self.pos[0] = tableCorners[1][0] - self.radius # Put ball on edge of wall 

 189.             self.velocity[0] *= -1 # Reverses X component 

 190.          

 191.         if self.pos[1] - self.radius <= tableCorners[0][1]: # Top Wall 

 192.             self.pos[1] = self.radius + tableCorners[0][1] # Put ball on edge of wall 

 193.             self.velocity[1] *= -1 # Reverses Y component 

 194.          

 195.         if self.pos[1] + self.radius >= tableCorners[2][1]: # Bottom Wall 

 196.             self.pos[1] = tableCorners[2][1] - self.radius # Put ball on edge of wall 

 197.             self.velocity[1] *= -1 # Reverses Y component 

 198.   

 199.     def checkResolveCollision(self, other): # Check if balls are colliding, then resolves 

collision 

 200.         # Check if balls colliding 

 201.         def checkColliding(self, other): 

 202.             posDifference = self.pos - other.pos # find difference in positions 

 203.             distance = self.pos.distance_to(other.pos) # distance squared between points 

 204.             if distance == 0: # prevents normalisation error 

 205.                 return False, posDifference 

 206.             elif distance < (self.radius + other.radius): # If colliding 

 207.                 return True, posDifference 

 208.             return False, posDifference 

 209.   

 210.         colliding, posDifference = checkColliding(self,other) # checks if colliding 

 211.         calculateCollision = False # set initial case to False 

 212.          

 213.         if colliding:  

 214.             calculateCollision = True # calculate collision at the end 

 215.             self.pos -= self.velocity # step back position of both balls 

 216.             other.pos -= other.velocity # step back position of both balls 

 217.             colliding, posDifference = checkColliding(self,other) # checks if colliding 

 218.             while not colliding: # while colliding 

 219.                     # incrementally move the balls forward until they are tangential 

 220.                     self.pos += 0.05 * self.velocity  

 221.                     other.pos += 0.05 * other.velocity  

 222.                     colliding, posDifference = checkColliding(self,other) # checks if colliding 

 223.   

 224.         if calculateCollision: # if colliding, calculate velocities after collision 

 225.             n = VEC(posDifference).normalize() # creates a normalised vector as an origin for 

calculations 

 226.             relVel = self.velocity - other.velocity # calculates the relative velocity of the 

balls 

 227.   

 228.             # Calculate volume of ball collision sound 

 229.             collisionSpeed = VEC(relVel).magnitude() # obtains rough value of speed 

 230.             volume = 

masterVolumeSlider.returnValue()*ballVolumeSlider.returnValue()*(collisionSpeed/2) 

 231.             ballCollideSound.set_volume(max(0.1,min(0.8,volume))) # updates volume of sound 

 232.             ballCollideSound.play() # plays sound when balls collide 

 233.              

 234.             # Calculate Vectors of balls after collision 

 235.             impulse = 2 * (n * relVel) / (self.mass + other.mass) # calculates the impulse each 

ball will get 

 236.             self.velocity -= impulse * other.mass * n # applies impulse to each ball 

 237.             other.velocity += impulse * self.mass * n 



 238.             self.velocity *= restitutionCoeff # decreases velocity of both balls 

 239.             other.velocity *= restitutionCoeff 

 240.          

 241.         while colliding: # if still colliding 

 242.             # push balls apart to prevent sticking 

 243.             self.pos += n 

 244.             other.pos -= n 

 245.             colliding, posDifference = checkColliding(self,other) # checks if still colliding 

 246.   

 247.     def checkResolveWallCollision(self): # Check if balls are colliding with the walls, then 

resolves collision 

 248.         if self.velocity == VEC(0,0): # Prevents Normalisation Error 

 249.             return None 

 250.   

 251.         def checkColliding(): 

 252.             # Loops through each of the Rails (where collisions should be done) 

 253.             for i in tableRails: 

 254.                 for j in range(3): 

 255.                     lineStart = tableRails[i][j] # Coordinates of the Line Start and End 

 256.                     lineEnd = tableRails[i][j+1] # e.g. [ [x1,y1] , [x2,y2] ] 

 257.                     lineVec = VEC(lineEnd[0] - lineStart[0], lineEnd[1] - lineStart[1]) # Vector 

of the Line 

 258.                     circleVec = VEC(self.pos[0] - lineStart[0], self.pos[1] - lineStart[1]) # 

Vector of the circle to the start of the line 

 259.                     t = max(0, min(1, (circleVec[0] * lineVec[0] + circleVec[1] * lineVec[1]) / 

lineVec.magnitude_squared())) 

 260.                     # This creates a parameter that will calculate the s.f of the normal 

projection that maps the circle onto the line segment 

 261.                     linePoint = (lineStart[0] + t * lineVec[0], lineStart[1] + t * lineVec[1]) # 

Calculate closest point on the line to the circle 

 262.                     circlePointVec = VEC(linePoint[0] - self.pos[0], linePoint[1] - self.pos[1]) # 

Vector of the circle to the closest point 

 263.                     distance = circlePointVec.magnitude() # calculates distance between the circle 

and closest point 

 264.                     # Check if colliding 

 265.                     if distance <= self.radius: 

 266.                         return True, circlePointVec 

 267.             return False, None # if not colliding, return False 

 268.   

 269.         calculateCollision = False   

 270.         isColliding, circlePointVec = checkColliding() # checks if colliding 

 271.          

 272.         if isColliding: # if colliding 

 273.             calculateCollision = True # calculate collision at the end 

 274.             n = circlePointVec.normalize() # creates a normal vector as an origin for calculations 

 275.   

 276.         while isColliding: # while colliding 

 277.             self.pos -= self.velocity.normalize()  # incrementally move the ball back until it is 

no longer colliding 

 278.             isColliding, circlePointVec = checkColliding() # checks if colliding 

 279.   

 280.         # Check if colliding 

 281.         if calculateCollision: 

 282.             impulse = 2*(n*self.velocity)/(self.mass) # calculates the impulse the ball will get 

 283.             self.velocity -= impulse * n # applies impulse to each ball 

 284.             self.velocity *= restitutionCoeff # decreases velocity  

 285.   

 286.     def checkHoleCollision(self): 

 287.         for i in holePos: # for each hole on the table 

 288.             distance2 = self.pos.distance_squared_to(holePos[i]) # compute the distance 

 289.             if distance2 <= (holeRadius*0.8)**2: # if colliding 

 290.                 return True 

 291.         return False 



 292.                  

 293.     def draw(self, screen): # Draws the ball to the screen 

 294.         pygame.draw.circle(screen, self.colour, self.pos, self.radius) # draws outer circle 

 295.      

 296.         if self.isStriped: 

 297.             pygame.draw.circle(screen, "white", self.pos, self.radius) # draws outer circle to 

overlap stripe 

 298.             # Draw the stripe 

 299.             stripe_height = ballRadius / 0.65 # height of the stripe 

 300.             pygame.draw.ellipse( 

 301.                 screen,  

 302.                 self.colour,  

 303.                 ( 

 304.                     self.pos[0] - ballRadius,  

 305.                     self.pos[1] - stripe_height // 2, 

 306.                     ballRadius * 2, 

 307.                     stripe_height 

 308.                 ) 

 309.             ) 

 310.   

 311.         if self.number != 0: # draws a number on every ball except white 

 312.             text = ballFont.render(str(self.number),True,"black") # renders font 

 313.             pygame.draw.circle(screen, "white", self.pos, text.get_height()/2.2) # draws inner 

circle 

 314.              

 315.             fontPos = [self.pos[0] - text.get_width()/2,self.pos[1] - text.get_height()/2] # 

offsets the font to be central with ball 

 316.              

 317.             screen.blit(text,fontPos) # adds font to screen 

 318.   

 319.     def delete(self): 

 320.         self.kill() 

 321.   

 322. class VerticalSlider(pygame.sprite.Sprite): # Vertical Slider Class 

 323.     def __init__(self, outerColour, sliderColour, position, width, height, value): 

 324.         super().__init__() 

 325.         self.outerColour = outerColour # colour of the outer section 

 326.         self.sliderColour = sliderColour # colour of the slider 

 327.         self.position = position # (x,y) 

 328.         self.width = width # width of the slider 

 329.         self.height = height # height of the slider 

 330.         self.value = value # starting value of the slider 

 331.         self.mouseDown = False # for checking if user is interacting with slider 

 332.      

 333.     def draw(self, screen): # draw method that draws slider to screen 

 334.         # Outer Box 

 335.         pygame.draw.rect( 

 336.             screen, 

 337.             self.outerColour, 

 338.             pygame.Rect( 

 339.                         self.position[0], 

 340.                         self.position[1], 

 341.                         self.width, 

 342.                         self.height 

 343.             ), 

 344.             3, 

 345.             self.width 

 346.         ) 

 347.         # Slider 

 348.         pygame.draw.circle( 

 349.             screen, 

 350.             self.sliderColour, 

 351.             (self.position[0]+self.width/2, self.position[1] + self.value * self.height), 



 352.             self.width, 

 353.         ) 

 354.   

 355.     def update(self, event): # updates slider position 

 356.         if event.type == pygame.MOUSEBUTTONDOWN and event.button == 1: # when left mouse button 

clicked 

 357.             mousePos = pygame.mouse.get_pos() # get mouse position 

 358.             if 0 <= mousePos[0] - self.position[0] <= self.width: # if click is within x bounds 

 359.                 if 0 <= mousePos[1] - self.position[1] <= self.height: # if click is within y 

bounds 

 360.                     self.mouseDown = True 

 361.         if event.type == pygame.MOUSEBUTTONUP: # when mouse button is released 

 362.             self.mouseDown = False 

 363.         if self.mouseDown: 

 364.             mousePos = pygame.mouse.get_pos() # get mouse position 

 365.             distance = mousePos[1]-self.position[1] # finds distance between bottom and mousePos 

 366.             self.value = distance/self.height # sets the value of slider to the ratio of 

distances. 

 367.             self.value = max(0, min(1, self.value)) 

 368.          

 369.     def returnValue(self): # returns slider position value 

 370.         return round(1-self.value, 3) 

 371.   

 372.     def updateColour(self, newColour): # updates the colour of the slider 

 373.         self.sliderColour = newColour 

 374.          

 375. class HorizontalSlider(pygame.sprite.Sprite): # Horizontal Slider Class 

 376.     def __init__(self, x, y, width, height, startValue, sliderColour, outerColour, circleColour, 

sliderType): 

 377.         self.sliderType = sliderType 

 378.         self.outerColour = outerColour  # Colour of the outer section 

 379.         self.sliderColour = sliderColour  # Colour of the slider 

 380.         self.x = x  # X position of the slider 

 381.         self.y = y  # Y position of the slider 

 382.         self.width = width  # Width of the slider 

 383.         self.height = height  # Height of the slider 

 384.         self.value = startValue  # Starting value of the slider [0,1] 

 385.         self.rect = pygame.Rect(x, y, width, height)  # Rectangle representing the slider's 

position and size 

 386.         self.circlePos = [self.x + self.value * self.width, self.y + self.height / 2]  # Calculate 

the position of the slider circle 

 387.         self.clicked = False 

 388.         self.circleColour = circleColour 

 389.      

 390.     def draw(self): 

 391.         pygame.draw.rect(screen, self.outerColour, self.rect, 0, 10)  # Draw the slider rectangle 

 392.         if self.sliderType == "colourPicker":  # Check if the slider type is a colour picker 

 393.             for i in range(self.width-18):  # Iterate through the width of the slider 

 394.                 colour = pygame.Color(0)  # Create a new colour object 

 395.                 colour.hsla = (int(360 * i / self.width), 100, 50, 100)  # Set the colour based on 

the position 

 396.                 pygame.draw.rect(screen, colour, (self.x+i, self.y, self.width - i, self.height), 

0, 10)  # Draw the colour rectangle 

 397.         else: 

 398.             pygame.draw.rect(screen, self.sliderColour, (self.x, self.y, self.width*self.value, 

self.height), 0, 10)  # Draw the colour rectangle 

 399.         pygame.draw.rect(screen, self.outerColour, self.rect, 1, 10)  # Draw the outer slider 

rectangle 

 400.         pygame.draw.circle(screen, self.outerColour, self.circlePos, self.height * 0.6 + 1)  # 

Draw outer circle 

 401.         if self.sliderType == "colourPicker": 

 402.             pygame.draw.circle(screen, self.getColour(), self.circlePos, self.height * 0.6)  # 

Draw the slider circle 



 403.         else: 

 404.             pygame.draw.circle(screen, self.circleColour, self.circlePos, self.height * 0.6)  # 

Draw the slider circle 

 405.          

 406.     def getColour(self): 

 407.         # calculate selected Colour 

 408.         selectedColour = pygame.Color(0) 

 409.         selectedColour.hsla = (int(self.value * (self.width+60)), 100, 50, 100)  

 410.         return selectedColour 

 411.   

 412.     def returnValue(self): 

 413.         self.value = (self.circlePos[0]-self.x)/self.width # update value (between 0 and 1) 

 414.         return self.value 

 415.   

 416.   

 417.     def handleEvent(self, event): 

 418.         if event.type == pygame.MOUSEBUTTONDOWN and event.button == 1:  # Check if the left mouse 

button is clicked 

 419.             if self.rect.collidepoint(event.pos):  # Check if the text box was clicked 

 420.                 self.clicked = True 

 421.             else: 

 422.                 self.clicked = False 

 423.         elif event.type == pygame.MOUSEBUTTONUP and event.button == 1:  # When mouse button is 

released 

 424.             self.clicked = False 

 425.      

 426.     def update(self): 

 427.         if self.clicked: # when clicked 

 428.             mousePos = pygame.mouse.get_pos() # get mouse position 

 429.             self.circlePos[0] = min(max(self.x, mousePos[0]), self.x + self.width) # update 

position 

 430.             self.value = (self.circlePos[0]-self.x)/self.width # update value (between 0 and 1) 

 431.   

 432. class Button:  # Defines Button class 

 433.     def __init__(self, text, fontSize, x, y, padding, callback): 

 434.         self.text = text  # Text to display on the button 

 435.         self.font = pygame.font.Font("C:/Users/crobe/Documents/GitHub/billiardclub-

NEA/Project/other/Orbitron-VariableFont_wght.ttf", fontSize)  # Font for the button text 

 436.         self.callback = callback  # Function to call when the button is clicked 

 437.          

 438.         self.hovering = False # Set to true if the mouse is hovering over. 

 439.         self.wasClicked = False 

 440.   

 441.         self.boxColour = "white"  # Button colour 

 442.         self.boxColourClicked = "grey" # Button colour when clicked 

 443.         self.textColour = "black" # Text colour when the mouse is not hovering over 

 444.         self.textColourHovering = "red" # Text colour when the mouse is hovering over 

 445.   

 446.         self.textSurface = self.font.render(self.text, True, self.textColour) # Render the button 

text 

 447.         # Rectangle representing the button's position and size 

 448.         self.rect = pygame.Rect(x, y, self.textSurface.get_width() + padding, 

self.textSurface.get_height() + padding,) 

 449.   

 450.     def draw(self): 

 451.         textColour = "" 

 452.         boxColour = "" 

 453.         if self.hovering:  # Check if the button is being hovered over 

 454.             textColour = self.textColourHovering  # Set textColour to hovering colour 

 455.         else: 

 456.             textColour = self.textColour  # Set textColour to default colour 

 457.         if self.wasClicked:  # Check if the button is clicked 

 458.             boxColour = self.boxColourClicked  # Set boxColour to clicked colour 



 459.         else: 

 460.             boxColour = self.boxColour  # Set boxColour to default colour 

 461.         self.textSurface = self.font.render(self.text, True, textColour) # Render the button text  

 462.         pygame.draw.rect(screen, boxColour, self.rect, 0, 10) # Draw the button rectangle 

 463.         textRect = self.textSurface.get_rect(center=self.rect.center) # Get the rectangle for the 

text surface 

 464.         screen.blit(self.textSurface, textRect) # Draw the text on the button 

 465.   

 466.     def checkHover(self, mousePos):  # checks if the mouse is over the button. 

 467.         if self.rect.collidepoint(mousePos):  # Check if the mouse position is within the button 

rectangle 

 468.             self.hovering = True # Sets to True if hovering 

 469.             return True # returns true to say the mouse is hovering over 

 470.         else: 

 471.             self.hovering = False # Sets to False if hovering 

 472.             return False # returns False to say the mouse is hovering over 

 473.   

 474. class Menu:  # Defines Menu class 

 475.     def __init__(self, fontSize, pos, options, functions):  # Initialises the Menu class 

 476.         self.fontSize = fontSize  # Font size for the menu options 

 477.         self.pos = pos  # Position of the menu 

 478.         self.options = options  # List of menu options 

 479.         self.functions = functions  # List of functions corresponding to each menu option 

 480.         self.buttons = []  # List to store buttons 

 481.         self.create_buttons()  # Calls the method to create buttons 

 482.   

 483.     def create_buttons(self):  # Method to create buttons 

 484.   

 485.         increment = (resolution[1]-200)/(len(self.options)-1)  # Vertical spacing between buttons 

 486.          

 487.         for i in range(len(self.options)):  # Iterate through the options 

 488.             # Create a button for each option and append it to the buttons list along with its 

function when clicked 

 489.             self.buttons.append(Button(self.options[i], self.fontSize, self.pos[0], self.pos[1] + 

i*increment, 20, self.functions[i])) 

 490.   

 491.     def draw(self):  # Method to draw buttons 

 492.         for button in self.buttons:  # Iterate through each button 

 493.             button.draw()  # Draw the button 

 494.   

 495.     def update(self):  # Method to update button states 

 496.         for button in self.buttons:  # Iterate through each button 

 497.             button.checkHover(pygame.mouse.get_pos())  # Check if the mouse is hovering over the 

button 

 498.      

 499.     def handleEvent(self, event):  # Method to handle events 

 500.         if event.type == pygame.MOUSEBUTTONDOWN and event.button == 1:  # Check if the left mouse 

button is clicked 

 501.             for button in self.buttons:  # Iterate through each button 

 502.                 if button.checkHover(event.pos):  # Check if click occurred and if hovering over 

button 

 503.                     clickSound.play() # plays click sound 

 504.                     button.wasClicked = True  # Set button as clicked 

 505.                 else: 

 506.                     button.wasClicked = False  # Set button as not clicked 

 507.         elif event.type == pygame.MOUSEBUTTONUP and event.button == 1:  # When mouse button is 

released 

 508.             for button in self.buttons:  # Iterate through each button 

 509.                 if button.wasClicked: 

 510.                     button.wasClicked = False 

 511.                     eval(button.callback)  # Execute the button's callback function 

 512.                 button.wasClicked = False  # Set button as not clicked 

 513.   



 514. class TextBox:  # Defines TextBox class 

 515.     def __init__(self, x, y, permanentText, initialText, fontSize):  # Initialises the TextBox 

class 

 516.         self.permanentText = permanentText # permanent Text that can't be deleted by user in the 

text field 

 517.         self.text = initialText  # Initial text to display in the text box 

 518.         self.font = pygame.font.Font("Project/other/Orbitron-VariableFont_wght.ttf", fontSize)  # 

Font for the text box text 

 519.         self.textColour = "black"  # Text colour 

 520.         self.boxColour = "white"  # Box colour 

 521.         self.active = False  # Indicates if the text box is active (clicked) 

 522.         # Colours for the text box when active and passive 

 523.         self.colourActive = "red" 

 524.         self.colourPassive = "black" 

 525.         self.textSurface = self.font.render(permanentText + self.text, True, self.textColour)  # 

Render the text 

 526.         # Rectangle representing the text box's position and size 

 527.         self.rect = pygame.Rect(x, y, self.textSurface.get_width() + 10, 

self.textSurface.get_height() + 10) 

 528.      

 529.     def draw(self):  # Method to draw the text box 

 530.         if self.active:  # Check if the text box is active 

 531.             self.textColour = self.colourActive  # Set text colour to active colour 

 532.         else: 

 533.             self.textColour = self.colourPassive  # Set text colour to passive colour 

 534.   

 535.         self.rect.w = self.textSurface.get_width() + 10  # Update the width of the text box 

rectangle based on the text width 

 536.   

 537.         self.textSurface = self.font.render(self.permanentText + self.text, True, self.textColour)  

# Render the text 

 538.         pygame.draw.rect(screen, self.boxColour, self.rect, 0, 10)  # Draw the text box rectangle 

 539.         textRect = self.textSurface.get_rect(center=self.rect.center)  # Get the rectangle for the 

text surface 

 540.         screen.blit(self.textSurface, textRect)  # Draw the text on the text box 

 541.   

 542.     def handle_event(self, event):  # Method to handle events 

 543.         if event.type == pygame.MOUSEBUTTONDOWN and event.button == 1:  # Check if the left mouse 

button is clicked 

 544.             if self.rect.collidepoint(event.pos):  # Check if the text box was clicked 

 545.                 self.active = True  # Set text box as active 

 546.             else: 

 547.                 self.active = False  # Set text box as inactive 

 548.         if event.type == pygame.KEYDOWN:  # Check if a key is pressed 

 549.             if self.active:  # Check if the text box is active 

 550.                 if event.key == pygame.K_RETURN:  # Check if the Enter key is pressed 

 551.                     self.active = False  # Set text box as inactive 

 552.                 elif event.key == pygame.K_BACKSPACE:  # Check if the Backspace key is pressed 

 553.                     self.text = self.text[:-1]  # Remove the last character 

 554.                 else: 

 555.                     self.text += event.unicode  # Add the character to the text 

 556.                 self.textSurface = self.font.render(self.permanentText + self.text, True, 

self.textColour)  # Re-render the text 

 557.   

 558. # Initialise Menus 

 559. mainMenu = Menu(60, [50,50], ["Start", "Options", "Quit"], ["gameModeScreen()", "optionsScreen()", 

"quitGame()"]) # create a menu 

 560. gameModeMenu = Menu(60, [50,50], ["Player vs Player", "Player vs AI", "Sandbox Mode", "Back"], 

["runGame(False, False)", "runGame(True, False)", "runGame(False, True)", "mainMenuScreen()"]) # create 

a menu 

 561. optionsMenu = Menu(60, [50,50], ["Customise Game", "Volume Control", "Back"], 

["customisationScreen()", "volumeControlScreen()", "mainMenuScreen()"]) # create a menu 



 562. customisationMenu = Menu(60, [50,50], ["Customise Game", "Back"], ["customisationScreen()", 

"optionsScreen()"]) # create a menu 

 563. pauseMenu = Menu(60, [50,50], ["Game Paused", "Exit Game"], ["print()", "mainMenuScreen()"]) # 

create a menu 

 564. volumeMenu = Menu(60, [50,50], ["Volume Control", "Back"], ["volumeControlScreen()", 

"optionsScreen()"]) # create a menu 

 565. winMenu = Menu(60, [50,50], ["Play Again", "Exit to Menu"], ["gameModeScreen()", 

"mainMenuScreen()"]) # create a menu 

 566.   

 567. # Initialise Slider sprite 

 568. ballPowerSlider = VerticalSlider("white", "red", (tableCorners[0][0]/2 - 30,tableCorners[0][1]-

30), 30, tableDimensions[1] + 60, 0.5)  

 569.   

 570. # Initialise Sliders 

 571. masterVolumeSlider = HorizontalSlider(390, 245, 260, 20, 0.7, "green", (30, 30, 30), "white", 

"normal") 

 572. musicVolumeSlider = HorizontalSlider(390, 345, 260, 20, 0.5, "green", (30, 30, 30), "white", 

"normal") 

 573. ballVolumeSlider = HorizontalSlider(390, 445, 260, 20, 0.6, "green", (30, 30, 30), "white", 

"normal") 

 574.   

 575. # Initialise Background Music 

 576. pygame.mixer.music.load("Project/other/chill-house-sunset-groove-251697.mp3") 

 577. pygame.mixer.music.play(-1,0.0) # Play Game Music in background indefinitely 

 578.   

 579. # Initialise Other Music/Sounds 

 580. clickSound = pygame.mixer.Sound("Project/other/click-151673.mp3") 

 581. ballCollideSound = pygame.mixer.Sound("Project/other/pool_break-105353.mp3") 

 582. ballPottedSound = pygame.mixer.Sound("Project/other/billiard-hole-288419.mp3") 

 583.   

 584. # Initially sets the volumes of the Sound effects and music: 

 585. pygame.mixer.music.set_volume(masterVolumeSlider.returnValue()*musicVolumeSlider.returnValue()) 

 586. clickSound.set_volume(masterVolumeSlider.returnValue()*ballVolumeSlider.returnValue()) 

 587. ballCollideSound.set_volume(masterVolumeSlider.returnValue()*ballVolumeSlider.returnValue()) 

 588. ballPottedSound.set_volume(masterVolumeSlider.returnValue()*ballVolumeSlider.returnValue()) 

 589.   

 590. ballGroup = pygame.sprite.Group() # Groups all balls for easier maintenance 

 591.   

 592. balls = [] 

 593.   

 594. def initialiseBalls(): 

 595.     global balls 

 596.     # Initialise each ball 

 597.     balls = [ 

 598.         Ball("white", ballRadius, ballStartPos["white0"], (0, 0), 1, 0, None),      # Whiteball 

 599.         Ball("yellow", ballRadius, ballStartPos["yellow1"], (0, 0), 1, 1, False),    # Yellow 1 

 600.         Ball("blue", ballRadius, ballStartPos["blue2"], (0, 0), 1, 2, False),        # Blue 2 

 601.         Ball("red", ballRadius, ballStartPos["red3"], (0, 0), 1, 3, False),          # Red 3 

 602.         Ball("purple", ballRadius, ballStartPos["purple4"], (0, 0), 1, 4, False),    # Purple 4 

 603.         Ball("orange", ballRadius, ballStartPos["orange5"], (0, 0), 1, 5, False),    # Orange 5 

 604.         Ball("green", ballRadius, ballStartPos["green6"], (0, 0), 1, 6, False),      # Green 6 

 605.         Ball("maroon", ballRadius, ballStartPos["maroon7"], (0, 0), 1, 7, False),    # Maroon 7 

 606.         Ball("black", ballRadius, ballStartPos["black8"], (0, 0), 1, 8, None),      # Black 8 

 607.         Ball("yellow", ballRadius, ballStartPos["yellow9"], (0, 0), 1, 9, True),     # Yellow 9 

 608.         Ball("blue", ballRadius, ballStartPos["blue10"], (0, 0), 1, 10, True),       # Blue 10 

 609.         Ball("red", ballRadius, ballStartPos["red11"], (0, 0), 1, 11, True),         # Red 11 

 610.         Ball("purple", ballRadius, ballStartPos["purple12"], (0, 0), 1, 12, True),   # Purple 12 

 611.         Ball("orange", ballRadius, ballStartPos["orange13"], (0, 0), 1, 13, True),   # Orange 13 

 612.         Ball("green", ballRadius, ballStartPos["green14"], (0, 0), 1, 14, True),     # Green 14 

 613.         Ball("maroon", ballRadius, ballStartPos["maroon15"], (0, 0), 1, 15, True),   # Maroon 15 

 614.     ] 

 615.   

 616.     for i in balls: # adds each ball to the group 



 617.         ballGroup.add(i) 

 618.   

 619. def deleteAllBalls(): 

 620.     for ball in ballGroup.sprites(): # loops through all balls 

 621.         ball.delete() # deletes each ball 

 622.   

 623. initialiseBalls() # call function straight away to initialise balls on table 

 624.   

 625. # Game Functions 

 626. def checkIfBallMoving(): # Checks if any ball is moving (returns True if any ball is moving) 

 627.     ballMoving = False # sets initial case to False 

 628.     for ball in ballGroup.sprites(): 

 629.         if ball.velocity != (0,0): # checks if the ball is completely still 

 630.             ballMoving = True # if even one ball is still moving, it is set to True. 

 631.     return ballMoving 

 632.   

 633. def distanceToClosestBall(intialPos, type): # returns distance from closest ball 

 634.     closestDistance = float("inf") # sets initial value to infinity 

 635.     otherBall = None # sets initial value to none 

 636.     for ball in ballGroup.sprites(): # loops through every ball (except whiteball) 

 637.         if  (type == "striped" and ball.isStriped and not ball.number == 8) or \ 

 638.             (type == "dotted" and not ball.isStriped and not ball.number == 8) or \ 

 639.             (type == None): # if the ball is the specified type or not classified 

 640.             if ball.number != 0: # skip if the ball is itself (white) 

 641.                 distance = VEC(intialPos).distance_to(ball.pos) # finds the distance between the 

ball and the whiteball 

 642.                 if distance < closestDistance: # if the new distance is smaller, set the new 

distance to the actual distance 

 643.                     closestDistance = distance 

 644.                     otherBall = ball 

 645.     return closestDistance, otherBall # return the distance and then the instance of the other 

ball  

 646.   

 647. def distanceToClosestRail(intialPos): # returns distance from closest rail 

 648.     closestDistance = float("inf") # sets initial value to infinity 

 649.     railVec = None 

 650.     # Loops through each of the Rails (where collisions should be done) 

 651.     for i in tableRails: 

 652.         for j in range(3): 

 653.             lineStart = tableRails[i][j] # Coordinates of the Line Start and End 

 654.             lineEnd = tableRails[i][j+1] # e.g. [ [x1,y1] , [x2,y2] ] 

 655.             lineVec = VEC(lineEnd[0] - lineStart[0], lineEnd[1] - lineStart[1]) # Vector of the 

Line 

 656.             pointVec = VEC(intialPos[0] - lineStart[0], intialPos[1] - lineStart[1]) # Vector of 

the circle to the start of the line 

 657.             dot = VEC.dot(pointVec,lineVec) # finds the dot product of the vectors 

 658.             # This creates a parameter that will calculate the s.f of the normal projection that 

maps the circle onto the line segment 

 659.             t = max(0, min(1, dot / lineVec.magnitude_squared())) 

 660.             linePoint = (lineStart[0] + t * lineVec[0], lineStart[1] + t * lineVec[1]) # Calculate 

closest point on the line to the circle 

 661.             circlePointVec = VEC(linePoint[0] - intialPos[0], linePoint[1] - intialPos[1]) # 

Vector of the circle to the closest point 

 662.             distance = circlePointVec.magnitude() # calculates distance between the circle and 

closest point 

 663.              

 664.             # if the new distance is smaller, set the new distance to the actual distance 

 665.             if distance < closestDistance:  

 666.                 closestDistance = distance 

 667.                 railVec = lineVec 

 668.   

 669.     return closestDistance, railVec  # returns the distance to the rail and the vector of the rail   

 670.   



 671. def resolveAllCollisions(): # Checks and resolves every collision between every pair of balls 

(only if colliding) 

 672.     for i in range(len(ballGroup) - 1): 

 673.         for j in range(i, len(ballGroup)): 

 674.             ballGroup.sprites()[i].checkResolveCollision(ballGroup.sprites()[j]) 

 675.   

 676. def resolveWallCollisions(): # Checks and resolves every collision between every ball and the 

walls 

 677.     for ball in ballGroup.sprites(): 

 678.         ball.checkResolveWallCollision() # checks wall collisions 

 679.   

 680. def resolveBallPotted(): # Checks if a ball is potted 

 681.     toDelete = [] # deletes balls after looped through list 

 682.     for ball in ballGroup.sprites(): 

 683.         if ball.checkHoleCollision(): # checks if each ball is in a hole 

 684.             if ball.number == 0: # if the white ball is potted 

 685.                 ballPottedSound.play() # plays sound when ball potted 

 686.                 gameQueue.append(resetWhiteBall) # tells the game to reset the white ball on the 

start of the round 

 687.                 ball.velocity = VEC(0,0) # resets the velocity of the white ball 

 688.                 ball.pos = VEC(0,0) # resets the position of the white ball 

 689.             else: 

 690.                 ballPottedSound.play() # plays sound when ball potted 

 691.                 # On first run, set the ball type for each player 

 692.                 global player1BallType, player2BallType 

 693.                 if player1BallType == None and player2BallType == None:  

 694.                     if ball.isStriped and player1Turn or not ball.isStriped and not player1Turn: 

 695.                         player1BallType = "striped" 

 696.                         player2BallType = "dotted" 

 697.                     elif ball.isStriped and not player1Turn or not ball.isStriped and player1Turn: 

 698.                         player1BallType = "dotted" 

 699.                         player2BallType = "striped" 

 700.                     else: 

 701.                         print("Error: Ball type not set") 

 702.                      

 703.                 pottedBallInfo = [ball.number, ball.isStriped] # collects information about the 

potted ball 

 704.   

 705.                 pottedBalls.append(pottedBallInfo) # adds the ball number to the list of potted 

balls 

 706.                 roundPottedBalls.append(pottedBallInfo) # adds the ball number to the list of the 

round's potted balls 

 707.   

 708.                 toDelete.append(ball) # removes the ball from the game 

 709.          

 710.         for i in toDelete: 

 711.             i.delete() 

 712.   

 713.         ball.draw(screen) # draws each ball 

 714.   

 715. def resetWhiteBall(): # resets the white ball 

 716.     balls[0].pos = ballStartPos["white0"] # resets the position of the white ball 

 717.   

 718. def gameLogic(): # determines state of next round on all factors 

 719.     global player1Turn 

 720.     global player1BallType 

 721.     global player2BallType 

 722.     global pottedBalls 

 723.     global roundPottedBalls 

 724.     global gameQueue 

 725.     global winner 

 726.   

 727.     changeTurn = False # set initial case to False 



 728.     eightBallPotted = False # set initial case to False 

 729.   

 730.     if len(roundPottedBalls) == 0: # if no balls are potted 

 731.         changeTurn = True # switch turns 

 732.     else: 

 733.         for i in roundPottedBalls: # loop through each ball potted 

 734.             number = i[0] 

 735.             isStriped = i[1] 

 736.      

 737.             if number == 8: # if the 8 ball is potted 

 738.                 eightBallPotted = True # set case to True 

 739.   

 740.             if number == 0: # if the white ball is potted 

 741.                 changeTurn = True 

 742.   

 743.             if player1Turn: # if it is player 1's turn 

 744.                 if player1BallType == "dotted": # if player 1 type is dotted 

 745.                     if isStriped: # if the ball is striped 

 746.                         changeTurn = True 

 747.                 elif player1BallType == "striped": # if player 1 type is striped 

 748.                     if not isStriped: # if the ball is dotted 

 749.                         changeTurn = True 

 750.             if not player1Turn: # if it is player 2's turn 

 751.                 if player2BallType == "dotted": # if player 2 type is dotted 

 752.                     if isStriped: # if the ball is striped 

 753.                         changeTurn = True 

 754.                 elif player2BallType == "striped": # if player 2 type is striped 

 755.                     if not isStriped: # if the ball is dotted 

 756.                         changeTurn = True 

 757.   

 758.     if eightBallPotted: # if the 8 ball is potted 

 759.         # check if all other balls are potted. 

 760.         dottedPotted = 0 

 761.         stripedPotted = 0 

 762.         # count the number of potted balls from each type 

 763.         for i in pottedBalls:  

 764.             if i[1]: 

 765.                 stripedPotted += 1 

 766.             else: 

 767.                 dottedPotted += 1 

 768.          

 769.         if dottedPotted == 7 or stripedPotted == 7: 

 770.             # whoever potted the 8 ball wins 

 771.             if player1Turn: 

 772.                 winner = player1Name 

 773.             else: 

 774.                 winner = player2Name 

 775.         else: 

 776.             # whoever potted the 8 ball loses 

 777.             if player1Turn: 

 778.                 winner = player2Name 

 779.             else: 

 780.                 winner = player1Name 

 781.                  

 782.     if changeTurn: # if the turn is to be changed 

 783.         player1Turn = not player1Turn # switch turns 

 784.         if player1Turn: 

 785.             ballPowerSlider.updateColour(player1Colour) # update the colour of the power slider 

 786.         else: 

 787.             ballPowerSlider.updateColour(player2Colour) # update the colour of the power slider 

 788.   

 789.         ballPowerSlider.value = 0.5 # reset the power slider 

 790.      



 791.     roundPottedBalls = [] # resets the list of potted balls 

 792.   

 793. def checkWin(winner): # checks if there is a winner 

 794.     if winner != None: # if there is a winner 

 795.         if winner == player1Name: # if player 1 wins 

 796.             winScreen(winner, player1Colour) # display the win screen 

 797.         else: 

 798.             winScreen(winner, player2Colour) # display the win screen 

 799.   

 800. def computerShoot(): # computer finds shot and takes shot 

 801.     global player2BallType 

 802.   

 803.     if player2BallType == None: # if the ball type is not set 

 804.         # find closest ball and hit it 

 805.         distance, closestBall = distanceToClosestBall(balls[0].pos, type=None) # find closest ball 

 806.         ballVec = (closestBall.pos - balls[0].pos).normalize() # vector of the ball to the white 

ball 

 807.         balls[0].velocity = ballVec*20 # give ball a velocity 

 808.   

 809.     else: 

 810.         # find closest ball of that ball type and hit it 

 811.   

 812.         hitEightBall = True # set initial case to True 

 813.         for i in ballGroup.sprites(): # loop through each ball 

 814.             if i.number == 8 or i.number == 0: # if the ball is the 8 ball or the white ball 

 815.                 continue # skip the ball 

 816.             elif (player2BallType == "striped" and i.isStriped) or (player2BallType == "dotted" 

and not i.isStriped): # if there is a ball of correct type, hit that ball 

 817.                 hitEightBall = False # set case to False 

 818.             # else:  

 819.             #     print("no ball of correct type to hit") # if there is no ball of correct type, 

return error 

 820.   

 821.         if hitEightBall: # if there is no ball of correct type, hit the 8 ball 

 822.             ballVec = (balls[8].pos - balls[0].pos).normalize() # vector of the ball to the white 

ball 

 823.             balls[0].velocity = ballVec*20 # give ball a velocity 

 824.         else: 

 825.             distance, closestBall = distanceToClosestBall(balls[0].pos, type=player2BallType) # 

find closest ball of correct type 

 826.             ballVec = (closestBall.pos - balls[0].pos).normalize() # vector of the ball to the 

white ball 

 827.             balls[0].velocity = ballVec*20 # give ball a velocity 

 828.   

 829. def drawMenuLogo(): 

 830.     # Render the menu logo text 

 831.     menuLogo1 = MenuLogoFont.render(("BILLIARD"), True, "white") 

 832.     menuLogo2 = MenuLogoFont.render(("CLUB"), True, "white") 

 833.     menuLogo1OUTLINE = MenuLogoFont.render(("BILLIARD"), True, "black") 

 834.     menuLogo2OUTLINE = MenuLogoFont.render(("CLUB"), True, "black") 

 835.   

 836.     # Calculate the position for the logos 

 837.     logoPos = (centre[0] + 300, centre[1]) 

 838.     logo1Pos = (logoPos[0] - menuLogo1.get_width() // 2, logoPos[1] - menuLogo1.get_height()) 

 839.     logo2Pos = (logoPos[0] - menuLogo2.get_width() // 2, logoPos[1]) 

 840.   

 841.     # Draw the outline of the logo 

 842.     for i in range(-4,5): 

 843.             for j in range(-4,5): 

 844.                 screen.blit(menuLogo1OUTLINE, (logo1Pos[0]+i,logo1Pos[1]+j)) 

 845.                 screen.blit(menuLogo2OUTLINE, (logo2Pos[0]+i,logo2Pos[1]+j)) 

 846.   

 847.     # Draw the logos on the screen 



 848.     screen.blit(menuLogo1, logo1Pos) 

 849.     screen.blit(menuLogo2, logo2Pos) 

 850.   

 851. def quitGame(): # Function to quit the game 

 852.     pygame.quit() 

 853.     exit() 

 854.    

 855. # Draw Elements to Screen 

 856. def drawTable(): # Draws the table 

 857.      

 858.     # Outer Ring 

 859.     pygame.draw.rect( 

 860.         screen, 

 861.         outerTableColour, 

 862.         pygame.Rect( 

 863.             tableCorners[0][0]-20, tableCorners[0][1]-20, 

 864.             tableDimensions[0]+40, tableDimensions[1]+40 

 865.         ), 

 866.         15, # Width 

 867.         20  # Border Radius 

 868.     ) 

 869.   

 870.     # Draw Table 

 871.     pygame.draw.rect( 

 872.         screen, 

 873.         primaryTableColour, # Colour 

 874.         pygame.Rect( 

 875.             tableCorners[0][0], # Top Left x 

 876.             tableCorners[0][1], # Top Left y 

 877.             tableDimensions[0], # Width 

 878.             tableDimensions[1]  # Height 

 879.         ), 

 880.         border_radius=3 # Border Radius 

 881.     ) 

 882.   

 883.     # Draw Table Rails 

 884.     pygame.draw.polygon(screen, secondaryTableColour, tableRails["TL"])    # Top Left Side 

 885.     pygame.draw.polygon(screen, secondaryTableColour, tableRails["TR"])    # Top Right Side 

 886.     pygame.draw.polygon(screen, secondaryTableColour, tableRails["BL"])    # Bottom Left Side 

 887.     pygame.draw.polygon(screen, secondaryTableColour, tableRails["BR"])    # Bottom Right Side 

 888.     pygame.draw.polygon(screen, secondaryTableColour, tableRails["ML"])    # Left Middle Side 

 889.     pygame.draw.polygon(screen, secondaryTableColour, tableRails["MR"])    # Right Middle Side 

 890.   

 891.     # Draw Holes 

 892.     for i in holePos: 

 893.         pygame.draw.circle(screen, "black", (holePos[i][0],holePos[i][1]), holeRadius) 

 894.   

 895.     # Draws a white line on each of the Rails (where collisions should be done) 

 896.     for i in tableRails: 

 897.         for j in range(3): 

 898.             pygame.draw.line(screen, "white", tableRails[i][j],tableRails[i][j+1]) 

 899.   

 900. def drawBalls(): # Draws all the balls 

 901.     for ball in ballGroup.sprites(): 

 902.         ball.draw(screen) 

 903.   

 904. def drawBallUI(isSandbox): # Draw 15 balls on screen for UI (NOT ON TABLE) 

 905.     increment = 0 # adds a value on each time so the balls are not drawn on top of each other 

 906.     distanceBetweenBalls = tableDimensions[0]/(len(ballInfo)-2) 

 907.     largerBallRadius = 25 

 908.   

 909.     for i in range(len(ballInfo)-1): # loops through each ball except white ball 



 910.         circleCentre = (tableCorners[0][0] + increment, tableCorners[2][1]+75) # coordinates of 

each circle 

 911.   

 912.         pygame.draw.circle(screen, ballInfo[i+1][0], circleCentre, largerBallRadius) # draws outer 

circle 

 913.   

 914.         if ballInfo[i+1][2]: 

 915.             pygame.draw.circle(screen, "white", circleCentre, largerBallRadius) # draws outer 

circle to overlap stripe 

 916.             # Draw the stripe 

 917.             stripe_height = largerBallRadius / 0.65 # height of the stripe 

 918.             pygame.draw.ellipse( 

 919.                 screen,  

 920.                 ballInfo[i+1][0],  

 921.                 ( 

 922.                     circleCentre[0] - largerBallRadius,  

 923.                     circleCentre[1] - stripe_height // 2, 

 924.                     largerBallRadius * 2, 

 925.                     stripe_height 

 926.                 ) 

 927.             ) 

 928.   

 929.         numberFont = ballUIFont.render(str(ballInfo[i+1][1]),True,"black") # renders font 

 930.         pygame.draw.circle(screen, "white", circleCentre, numberFont.get_height()/2.2) # draws 

inner circle 

 931.         numberFontPos = [circleCentre[0] - numberFont.get_width()/2,circleCentre[1] - 

numberFont.get_height()/2]# offsets the font to be central with ball 

 932.         screen.blit(numberFont,numberFontPos) # adds font to screen  

 933.          

 934.          

 935.   

 936.         potted = True # set inital case to True 

 937.         for ball in ballGroup: 

 938.             if ball.number == ballInfo[i+1][1]: # If the ball still exists 

 939.                 potted = False # do not draw X 

 940.         if potted: # if ball does not exist on table 

 941.             xFont = ballPottedFont.render("X",True,"red") # render font 

 942.             xFontPos = [circleCentre[0] - xFont.get_width()/2,circleCentre[1] - 

xFont.get_height()/2] # centre font 

 943.             screen.blit(xFont, xFontPos) # draw ball 

 944.          

 945.         increment += distanceBetweenBalls 

 946.   

 947.     if not isSandbox: # don't draw this if in sandbox mode 

 948.         line1start = (tableCorners[0][0] - largerBallRadius, circleCentre[1] - largerBallRadius - 

10) 

 949.         line1end = (centre[0] - distanceBetweenBalls + largerBallRadius, circleCentre[1] - 

largerBallRadius - 10) 

 950.   

 951.         line2start = (tableCorners[3][0] + largerBallRadius, circleCentre[1] - largerBallRadius - 

10) 

 952.         line2end = (centre[0] + distanceBetweenBalls - largerBallRadius, circleCentre[1] - 

largerBallRadius - 10) 

 953.   

 954.         line3start = (tableCorners[0][0] - largerBallRadius, circleCentre[1] + largerBallRadius + 

10) 

 955.         line3end = (centre[0] - distanceBetweenBalls + largerBallRadius, circleCentre[1] + 

largerBallRadius + 10) 

 956.   

 957.         line4start = (tableCorners[3][0] + largerBallRadius, circleCentre[1] + largerBallRadius + 

10) 

 958.         line4end = (centre[0] + distanceBetweenBalls - largerBallRadius, circleCentre[1] + 

largerBallRadius + 10) 



 959.   

 960.         if player1BallType == "dotted": 

 961.             pygame.draw.line(screen, player1Colour, line1start, line1end, 5) # draw lines of 

player 1 

 962.             pygame.draw.line(screen, player1Colour, line3start, line3end, 5) # draw lines of 

player 1 

 963.             pygame.draw.line(screen, player2Colour, line2start, line2end, 5) # draw line of player 

2 

 964.             pygame.draw.line(screen, player2Colour, line4start, line4end, 5) # draw line of player 

2 

 965.         elif player1BallType == "striped": 

 966.             pygame.draw.line(screen, player2Colour, line1start, line1end, 5) # draw lines of 

player 2 

 967.             pygame.draw.line(screen, player2Colour, line3start, line3end, 5) # draw lines of 

player 2 

 968.             pygame.draw.line(screen, player1Colour, line2start, line2end, 5) # draw line of player 

1 

 969.             pygame.draw.line(screen, player1Colour, line4start, line4end, 5) # draw line of player 

1 

 970.   

 971. def drawLogo(): # Draws the logo  

 972.     logo = logoFont.render(("BILLIARD CLUB"), True, "white") 

 973.     logo = pygame.transform.rotate(logo, 270) 

 974.     screen.blit(logo, (resolution[0] - logo.get_width() - 30, centre[1]-logo.get_height()/2)) 

 975.   

 976. def drawFPS(): # FPS Display 

 977.     currentFPS = str(round(clock.get_fps(), 1)) 

 978.     text = fpsFont.render((str(currentFPS)), True, "white") 

 979.     screen.blit(text, (5, 3)) 

 980.   

 981. def drawCue(): # draws the cue 

 982.     mousePos = pygame.mouse.get_pos() # get mouse position 

 983.     cueVec = (VEC(balls[0].pos) - VEC(mousePos)).normalize() # vector of line 

 984.     virtualBallPos = VEC(balls[0].pos) # sets initial position of virtual ball 

 985.      

 986.     railDistance, closestRail = distanceToClosestRail(virtualBallPos) # updates distance to 

closest rail 

 987.     ballDistance, closestBall = distanceToClosestBall(virtualBallPos, type=None) # updates 

distance to closest ball 

 988.   

 989.     # rough check for virtual ball collisions 

 990.     maxIterations = 1000 # limits the number of iterations the initial while loop will do 

 991.     while railDistance > ballRadius and ballDistance > 2*ballRadius and maxIterations > 0 and ( 

 992.             tableCorners[0][0] + ballRadius <= virtualBallPos[0] <= tableCorners[1][0] - 

ballRadius\ 

 993.             and tableCorners[0][1] + ballRadius <= virtualBallPos[1] <= tableCorners[2][1] - 

ballRadius 

 994.     ): # while the ball is not close to a rail (and within the table bounds) 

 995.         virtualBallPos += ballRadius*cueVec # get closer to rail 

 996.         railDistance, closestRail = distanceToClosestRail(virtualBallPos) # find new distance 

 997.         ballDistance, closestBall = distanceToClosestBall(virtualBallPos, type=None) 

 998.         maxIterations -= 1 # decrement counter 

 999.      

1000.     # if ball collides with other ball, set this to true 

1001.     collidingWithBall = False 

1002.     if ballDistance < 2 * ballRadius: 

1003.         collidingWithBall = True 

1004.      

1005.     # if ball collides with outer wall first or other ball, don't draw projection. 

1006.     drawReflectedProjection = True 

1007.     if collidingWithBall or not (tableCorners[0][0] + ballRadius <= virtualBallPos[0] <= 

tableCorners[1][0] - ballRadius\ 



1008.             and tableCorners[0][1] + ballRadius <= virtualBallPos[1] <= tableCorners[2][1] - 

ballRadius): 

1009.         drawReflectedProjection = False 

1010.   

1011.     # finer adjustment for virtual ball collisions 

1012.     while railDistance < ballRadius or ballDistance < 2*ballRadius or not ( 

1013.             tableCorners[0][0] + ballRadius <= virtualBallPos[0] <= tableCorners[1][0] - 

ballRadius\ 

1014.             and tableCorners[0][1] + ballRadius <= virtualBallPos[1] <= tableCorners[2][1] - 

ballRadius 

1015.     ): # while the ball is colliding with a rail or out of the table bounds 

1016.         virtualBallPos -= cueVec # move the ball back by a very small amount 

1017.         railDistance, closestRail = distanceToClosestRail(virtualBallPos) # find new distance 

1018.         ballDistance, closestBall = distanceToClosestBall(virtualBallPos, type=None) 

1019.   

1020.     cueColour = "" # set colour of cue 

1021.     if player1Turn: 

1022.         cueColour = player1Colour 

1023.     else: 

1024.         cueColour = player2Colour 

1025.   

1026.     virtualBallColour = "white" # set colour of virtual ball 

1027.     if collidingWithBall: 

1028.   

1029.         if closestBall.number == 8: # if the ball is the 8 ball 

1030.             virtualBallColour = "red" # set colour to black 

1031.   

1032.         if player1Turn: # if it is player 1's turn 

1033.             if player1BallType == "dotted": # if player 1 type is dotted 

1034.                 if closestBall.isStriped: # if the ball is striped 

1035.                     virtualBallColour = "red" # set colour to red 

1036.             elif player1BallType == "striped": # if player 1 type is striped 

1037.                 if not closestBall.isStriped: # if the ball is dotted 

1038.                     virtualBallColour = "red" # set colour to red 

1039.         if not player1Turn: # if it is player 2's turn 

1040.             if player2BallType == "dotted": # if player 2 type is dotted 

1041.                 if closestBall.isStriped: # if the ball is striped 

1042.                     virtualBallColour = "red" # set colour to red 

1043.             elif player2BallType == "striped": # if player 2 type is striped 

1044.                 if not closestBall.isStriped: # if the ball is dotted 

1045.                     virtualBallColour = "red" # set colour to red 

1046.   

1047.     pygame.draw.line(screen, cueColour, balls[0].pos, pygame.mouse.get_pos(), 2) # draw cue 

1048.     pygame.draw.circle(screen, virtualBallColour, virtualBallPos, ballRadius, 2) # draw virtual 

ball 

1049.     pygame.draw.line(screen, "white", balls[0].pos, virtualBallPos) # draw projection 

1050.   

1051.     if collidingWithBall: 

1052.         virtualBallVec = (virtualBallPos - closestBall.pos).normalize() # vector of virtual ball 

to other ball 

1053.         pygame.draw.circle(screen, virtualBallColour, closestBall.pos, ballRadius, 3) # draw 

virtual ball 

1054.         pygame.draw.line(screen, virtualBallColour, closestBall.pos, (closestBall.pos-

50*virtualBallVec)) # draw reflected projection 

1055.          

1056.     if drawReflectedProjection: # only draw if ball did not collide with outer wall 

1057.         reflectedCueVec = VEC(cueVec - 2*(VEC.dot(cueVec, closestRail)/VEC.dot( 

1058.             closestRail, closestRail))*closestRail).normalize() # calculated reflected vector 

projection 

1059.         pygame.draw.line(screen, virtualBallColour, virtualBallPos, (virtualBallPos-

50*reflectedCueVec)) # draw reflected projection 

1060.   

1061.     if mouseDown: # when clicked 



1062.         if tableCorners[0][0] <= mousePos[0] <= tableCorners[1][0] \ 

1063.             and tableCorners[0][1] <= mousePos[1] <= tableCorners[2][1]: # if mouse is on the pool 

table 

1064.             balls[0].velocity = cueVec*20*ballPowerSlider.returnValue() # give ball a velocity 

1065.             

ballCollideSound.set_volume(masterVolumeSlider.returnValue()*ballVolumeSlider.returnValue()) 

1066.             ballCollideSound.play() 

1067.   

1068. def drawPlayerIndicator(): # Draws the player indicator 

1069.     # render font 

1070.     player1Text = playerIndicatorFont.render((player1Name), True, player1Colour) 

1071.     vsText = playerIndicatorFont.render(("vs"), True, "white") 

1072.     player2Text = playerIndicatorFont.render((player2Name), True, player2Colour) 

1073.      

1074.     player1arrowText = playerIndicatorFont.render(("=>"), True, "white") 

1075.     player2arrowText = playerIndicatorFont.render(("<="), True, "white") 

1076.   

1077.     # draw font to screen 

1078.     screen.blit(player1Text, (centre[0] - player1Text.get_width() - vsText.get_width(), 10)) 

1079.     screen.blit(vsText, (centre[0] - vsText.get_width()/2, 10)) 

1080.     screen.blit(player2Text, (centre[0] + vsText.get_width(), 10)) 

1081.   

1082.     if player1Turn: 

1083.         screen.blit(player1arrowText, (centre[0] - player1Text.get_width() - vsText.get_width() - 

player1arrowText.get_width()*1.5, 10)) 

1084.     else: 

1085.         screen.blit(player2arrowText, (centre[0] + player2Text.get_width() + vsText.get_width() + 

player2arrowText.get_width()/2, 10)) 

1086.   

1087. def gaussianBlur(screen, radius): 

1088.     # uses cv2 to apply a gaussian blur to the screen 

1089.     screenArray = np.transpose(pygame.surfarray.array3d(screen), (1, 0, 2))  # Convert screen to 

array and transpose axes for cv2 

1090.     blurredSurface = np.transpose(cv2.GaussianBlur(screenArray, (radius, radius), 0), (1, 0, 2))  

# Apply Gaussian blur and transpose back to original format 

1091.     blurredSurface = pygame.surfarray.make_surface(blurredSurface)  # Convert blurred array back 

into a pygame surface 

1092.     screen.blit(blurredSurface, [0, 0])  # Draw the blurred surface onto the screen 

1093.   

1094.   

1095. # Screens 

1096. def mainMenuScreen(): # Main loop for the main menu 

1097.     running = True 

1098.     while running: 

1099.         for menuEvent in pygame.event.get():  # Iterate through the events 

1100.             if menuEvent.type == pygame.QUIT:  # Check if the quit event is triggered 

1101.                 running = False  # Exit the loop 

1102.             mainMenu.handleEvent(menuEvent)  # Check if any button is clicked 

1103.              

1104.         screen.fill((30, 30, 30))  # Fills the screen with a grey colour 

1105.         drawTable()  # Draws the table on the screen 

1106.         drawBalls()  # Draws the balls on the screen 

1107.         gaussianBlur(screen, 25)  # Apply a gaussian blur to the screen 

1108.         drawMenuLogo()  # Draws the menu logo on the screen 

1109.         mainMenu.draw()  # Draw the menu 

1110.         mainMenu.update()  # Update the menu 

1111.         pygame.display.flip()  # Update the display 

1112.   

1113. def gameModeScreen(): # Main loop for the game mode selection screen 

1114.     running = True 

1115.     while running: 

1116.         for menuEvent in pygame.event.get():  # Iterate through the events 

1117.             if menuEvent.type == pygame.QUIT:  # Check if the quit event is triggered 



1118.                 running = False  # Exit the loop 

1119.             gameModeMenu.handleEvent(menuEvent)  # Check if any button is clicked     

1120.          

1121.         screen.fill((30, 30, 30)) # Fills the screen with a grey colour 

1122.         drawTable() 

1123.         drawBalls() 

1124.         gaussianBlur(screen, 25)  # Apply a gaussian blur to the screen 

1125.         drawMenuLogo() 

1126.         gameModeMenu.draw()  # Draw the menu 

1127.         gameModeMenu.update()  # Update the menu 

1128.         pygame.display.flip()  # Update the display 

1129.   

1130. def optionsScreen(): # Main loop for the options screen 

1131.     running = True 

1132.     while running: 

1133.         for menuEvent in pygame.event.get():  # Iterate through the events 

1134.             if menuEvent.type == pygame.QUIT:  # Check if the quit event is triggered 

1135.                 running = False  # Exit the loop 

1136.             optionsMenu.handleEvent(menuEvent)  # Check if any button is clicked     

1137.         screen.fill((30, 30, 30)) # Fills the screen with a grey colour 

1138.         drawTable() 

1139.         drawBalls() 

1140.         gaussianBlur(screen, 25)  # Apply a gaussian blur to the screen 

1141.         drawMenuLogo() 

1142.         optionsMenu.draw()  # Draw the menu 

1143.         optionsMenu.update()  # Update the menu 

1144.         pygame.display.flip()  # Update the display 

1145.   

1146. def customisationScreen(): # Main loop for the customisation screen 

1147.     global player1Name 

1148.     global player2Name 

1149.     global player1Colour 

1150.     global player2Colour 

1151.   

1152.     if player2Name == "Computer": 

1153.         player2Name == "Player 2" 

1154.   

1155.     TextBox1 = TextBox(70, 175, "Player 1 Name: ", player1Name, 30) 

1156.     TextBox3 = TextBox(70, 250, "Player 1 Colour: ", "", 30) 

1157.     TextBox2 = TextBox(70, 325, "Player 2 Name: ", player2Name, 30) 

1158.     TextBox4 = TextBox(70, 400, "Player 2 Colour: ", "", 30) 

1159.     colourSlider1 = HorizontalSlider(390, 265, 260, 20, 0, "orange", "black", "white", 

"colourPicker") 

1160.     colourSlider2 = HorizontalSlider(390, 415, 260, 20, 0.7, "orange", "black", "white", 

"colourPicker") 

1161.   

1162.     running = True 

1163.     while running: 

1164.         for menuEvent in pygame.event.get():  # Iterate through the events 

1165.             if menuEvent.type == pygame.QUIT:  # Check if the quit event is triggered 

1166.                 running = False  # Exit the loop 

1167.             customisationMenu.handleEvent(menuEvent)  # Check if any button is clicked     

1168.             TextBox1.handle_event(menuEvent) 

1169.             TextBox2.handle_event(menuEvent) 

1170.             colourSlider1.handleEvent(menuEvent) 

1171.             colourSlider2.handleEvent(menuEvent) 

1172.          

1173.         screen.fill((30, 30, 30)) # Fills the screen with a grey colour 

1174.         drawTable() 

1175.         drawBalls() 

1176.         gaussianBlur(screen, 25)  # Apply a gaussian blur to the screen 

1177.         drawMenuLogo() 

1178.          



1179.         customisationMenu.draw()  # Draw the menu 

1180.         customisationMenu.update()  # Update the menu 

1181.   

1182.         TextBox1.draw()  # Draw the first text box 

1183.         TextBox2.draw()  # Draw the second text box 

1184.   

1185.         # Not interactive Text boxes 

1186.         TextBox3.draw()  # Draw the first text box 

1187.         TextBox4.draw()  # Draw the second text box 

1188.   

1189.         player1Name = TextBox1.text  # Update player 1 name with the text from the first text box 

1190.         player2Name = TextBox2.text  # Update player 2 name with the text from the second text box 

1191.   

1192.         colourSlider1.update() 

1193.         colourSlider1.draw() 

1194.   

1195.         colourSlider2.update() 

1196.         colourSlider2.draw() 

1197.   

1198.         player1Colour = colourSlider1.getColour() 

1199.         player2Colour = colourSlider2.getColour() 

1200.   

1201.   

1202.   

1203.         pygame.display.flip()  # Update the display 

1204.   

1205. def pauseScreen(): # Main loop for the pause screen 

1206.     running = True     

1207.     while running: 

1208.         for event in pygame.event.get():  # Iterate through the events 

1209.             if event.type == pygame.QUIT:  # Check if the quit event is triggered 

1210.                 running = False  # Exit the loop 

1211.             if event.type == pygame.KEYDOWN:  # Check if a key is released 

1212.                 if event.key == pygame.K_ESCAPE:  # Check if the key is ESCAPE 

1213.                     running = False  # Exit the loop 

1214.             pauseMenu.handleEvent(event) 

1215.   

1216.         screen.fill((30, 30, 30))  # Fills the screen with a grey colour 

1217.         drawTable()  # Draw the table 

1218.         drawBalls()  # Draw the balls 

1219.         gaussianBlur(screen, 25)  # Apply a gaussian blur to the screen 

1220.         drawMenuLogo() # Draw the Logo for the menu screen 

1221.   

1222.         pauseMenu.draw() # draw the menu 

1223.         pauseMenu.update()  # Update the menu 

1224.         pygame.display.flip()  # Update the display 

1225.   

1226. def volumeControlScreen(): # Main loop for the volume control screen 

1227.     # Initialise Text Boxes 

1228.     TextBox1 = TextBox(70, 230, "Master Volume", "", 30) 

1229.     TextBox2 = TextBox(70, 330, "Music Volume", "", 30) 

1230.     TextBox3 = TextBox(70, 430, "Ball Sounds", "", 30) 

1231.      

1232.     running = True     

1233.     while running: 

1234.         for event in pygame.event.get():  # Iterate through the events 

1235.             if event.type == pygame.QUIT:  # Check if the quit event is triggered 

1236.                 running = False  # Exit the loop 

1237.              

1238.             volumeMenu.handleEvent(event) 

1239.             masterVolumeSlider.handleEvent(event) 

1240.             musicVolumeSlider.handleEvent(event) 

1241.             ballVolumeSlider.handleEvent(event) 



1242.              

1243.   

1244.         screen.fill((30, 30, 30))  # Fills the screen with a grey colour 

1245.         drawTable()  # Draw the table 

1246.         drawBalls()  # Draw the balls 

1247.         gaussianBlur(screen, 25)  # Apply a gaussian blur to the screen 

1248.         drawMenuLogo() # Draw the Logo for the menu screen 

1249.   

1250.         masterVolumeSlider.update()  # Update master volume slider 

1251.         masterVolumeSlider.draw()  # Draw master volume slider 

1252.   

1253.         musicVolumeSlider.update()  # Update music volume slider 

1254.         musicVolumeSlider.draw()  # Draw music volume slider 

1255.   

1256.         ballVolumeSlider.update()  # Update ball volume slider 

1257.         ballVolumeSlider.draw()  # Draw ball volume slider 

1258.   

1259.         TextBox1.draw()  # Draw the Master Volume text box 

1260.         TextBox2.draw()  # Draw the Music Volume text box 

1261.         TextBox3.draw()  # Draw the Ball sounds text box 

1262.   

1263.         volumeMenu.draw() # draw the menu 

1264.         volumeMenu.update()  # Update the menu 

1265.   

1266.         # Updates the volumes of the Sound 

1267.         clickSound.set_volume(masterVolumeSlider.returnValue()*ballVolumeSlider.returnValue()) 

1268.         

ballCollideSound.set_volume(masterVolumeSlider.returnValue()*ballVolumeSlider.returnValue()) 

1269.         

ballPottedSound.set_volume(masterVolumeSlider.returnValue()*ballVolumeSlider.returnValue()) 

1270.   

1271.         # Updates Background Music Volume 

1272.         

pygame.mixer.music.set_volume(masterVolumeSlider.returnValue()*musicVolumeSlider.returnValue()) 

1273.   

1274.         pygame.display.flip()  # Update the display 

1275.   

1276. def winScreen(winner, colour): # Main loop for the win screen 

1277.     running = True     

1278.     while running: 

1279.         for event in pygame.event.get():  # Iterate through the events 

1280.             if event.type == pygame.QUIT:  # Check if the quit event is triggered 

1281.                 running = False  # Exit the loop 

1282.             if event.type == pygame.KEYDOWN:  # Check if a key is released 

1283.                 if event.key == pygame.K_ESCAPE:  # Check if the key is ESCAPE 

1284.                     running = False  # Exit the loop 

1285.             winMenu.handleEvent(event) 

1286.   

1287.         screen.fill((30, 30, 30))  # Fills the screen with a grey colour 

1288.         drawTable()  # Draw the table 

1289.         drawBalls()  # Draw the balls 

1290.         gaussianBlur(screen, 25)  # Apply a gaussian blur to the screen 

1291.         drawMenuLogo() # Draw the Logo for the menu screen 

1292.          

1293.         winText = logoFont.render(winner +" wins!",True, colour) # renders the font 

1294.         winOutlineText = logoFont.render(winner +" wins!", True, "black") # renders the font 

1295.      

1296.         winTextPos = [centre[0] - winText.get_width(), centre[1] - winText.get_height()/2] # 

offsets the font to be central 

1297.         # Draw the outline of the logo 

1298.         for i in range(-3,4): 

1299.             for j in range(-3,4): 

1300.                 screen.blit(winOutlineText, (winTextPos[0]+i,winTextPos[1]+j)) 



1301.          

1302.         screen.blit(winText,winTextPos) # adds font to screen    

1303.          

1304.         winMenu.draw() # draw the menu 

1305.         winMenu.update()  # Update the menu 

1306.         pygame.display.flip()  # Update the display 

1307.   

1308. # Run game 

1309. def runGame(computerPlaying, sandbox): # Function to start a new game 

1310.     newGame(computerPlaying, sandbox, player1Name, player2Name, player1Colour, player2Colour) 

1311.    

1312. def newGame(computerPlaying, sandbox, player1Nametemp, player2Nametemp, player1Colourtemp, 

player2Colourtemp): 

1313.     global gameQueue 

1314.     global pottedBalls 

1315.     global roundPottedBalls 

1316.     global mouseDown 

1317.   

1318.     global player1Name 

1319.     global player2Name 

1320.     global player1Colour 

1321.     global player2Colour 

1322.   

1323.     global winner 

1324.     global player1BallType 

1325.     global player2BallType 

1326.   

1327.     player1Name = player1Nametemp 

1328.     player2Name = player2Nametemp 

1329.     player1Colour = player1Colourtemp 

1330.     player2Colour = player2Colourtemp 

1331.   

1332.     ballPowerSlider.updateColour(player1Colour) # update the colour of the power slider 

1333.   

1334.     if computerPlaying:  

1335.         player2Name = "Computer"  # Set player2Name to 'Computer' if computer is playing 

1336.     else: 

1337.         if player2Name == "Computer":  

1338.             player2Name = "Player 2"  # Change name to 'Player 2' if it was previously 'Computer' 

1339.   

1340.     gameQueue = [] # Queue/List for storing events in between each turn. 

1341.     pottedBalls = [] # List for storing potted balls in whole game 

1342.     roundPottedBalls = [] # List for storing potted balls in each round 

1343.   

1344.     winner = None  # so there is no winner 

1345.     player1BallType = None  # Reset player 1 ball type 

1346.     player2BallType = None  # Reset player 2 ball type 

1347.   

1348.     deleteAllBalls() # Deletes all balls 

1349.     initialiseBalls() # Then Initialise all balls to ensure all balls on table 

1350.   

1351.     # Game Loop 

1352.     while True: 

1353.         mouseDown = False 

1354.         for event in pygame.event.get(): 

1355.             if event.type == pygame.QUIT: # Checks if user closes program 

1356.                 pygame.quit() 

1357.                 exit() 

1358.   

1359.             if event.type == pygame.MOUSEBUTTONDOWN: # on left click 

1360.                 mouseDown = True 

1361.   

1362.             if event.type == pygame.KEYDOWN:# Check if any key is pressed 



1363.                 if event.key == pygame.K_ESCAPE: # Check if the key is ESCAPE 

1364.                     pauseScreen() # Call the pause screen function 

1365.   

1366.             ballPowerSlider.update(event) # Update Slider 

1367.         ballGroup.update() # update each ball 

1368.          

1369.         resolveAllCollisions() # Checks and resolves every collision between every pair of balls 

(only if colliding) 

1370.         resolveWallCollisions() # Checks and resolves every collision between every ball and the 

walls 

1371.         resolveBallPotted() # checks if a ball is potted and deletes it if it is. 

1372.   

1373.   

1374.         # Draw Everything to Screen: 

1375.          

1376.         screen.fill((30, 30, 30)) # Fills the screen with a grey colour 

1377.          

1378.         drawTable() # Draws the table 

1379.         drawBalls() # draws the balls 

1380.   

1381.         if not checkIfBallMoving(): # when all the balls are still 

1382.             # execute all functions/procedures in the queue 

1383.             for function in gameQueue: 

1384.                 function() # execute the event 

1385.             gameQueue.clear() # clear the queue 

1386.   

1387.             if computerPlaying and not player1Turn: # if computer is playing 

1388.                 computerShoot() # computer finds shot and takes shot 

1389.             else: # if computer is not playing 

1390.                 drawCue() # draw the cue and give velocity to the white ball if clicked 

1391.   

1392.             # if the ball has been hit  

1393.             if checkIfBallMoving() and not sandbox: 

1394.                 gameQueue.append(gameLogic) # when the balls are next still, apply game logic to 

determine the next round. 

1395.   

1396.         ballPowerSlider.draw(screen) # Draws slider 

1397.   

1398.         drawBallUI(sandbox) # draws the ball UI (15 balls that tells the user which ball to pot 

next) 

1399.         drawLogo() # draws the logo 

1400.         drawFPS() # draws the FPS 

1401.          

1402.         if not sandbox: 

1403.             drawPlayerIndicator() # draws the player indicator 

1404.             checkWin(winner) # checks if there is a winner and draws it to the screen 

1405.   

1406.         pygame.display.flip() # Updates the display 

1407.         clock.tick(FPS) # Caps the frame rate 

1408.   

1409. mainMenuScreen() 


