
My Invaders Game 
 

Week 1 

This week, we are going to build a simple game using object-oriented programming techniques with 

Python. Have a look at My Invaders Project - Week01.py 

Import Pygame 

First, we need to import the pygame module 

import pygame 

Create Player Class 

We need to create a class to represent the player.  We use the __init__() constructor to 

initialise all our variables and load the rocket.png image. 

class Rocket(): 

    def __init__(self, screen): 

        self.screen = screen 

        self.image = pygame.image.load('rocket.png') 

        self.rect = self.image.get_rect() 

        self.screen_rect = screen.get_rect() 

        self.rect.centerx = self.screen_rect.centerx 

        self.rect.bottom = self.screen_rect.bottom 

   

 We also need a method that will draw the player’s ship – the rocket – on the screen. 

    def draw(self): 

        self.screen.blit(self.image, self.rect) 

 

Create Main Program 

Now we need to create the main program. First we initialise pygame and create a screen. 

pygame.init() 

screen = pygame.display.set_mode((800, 600)) 

 

Create a rocket object from the class Rocket. We pass our “screen” we created above to the Rocket 

class. 

rocket = Rocket(screen) 



 

Load our background image 

background = pygame.image.load("bg.jpg") 

 

Create our clock so the game runs at a specific speed 

clock = pygame.time.Clock() 

 

Turn on keyboard repeat, so the rocket continues to move if you hold down the key 

pygame.key.set_repeat(1, 25) 

 

Initialise our running variable to 1 which means the game is running 

running = 1 

 

Create the Game Loop 

Here we need to create a while loop to keep the game running. We’ll run the program until the 

variable running = 0. We’ll set the clock to 25 which means that for every second 25 frames should 

pass. 

while running: 

    clock.tick(25) 

    screen.blit(background, (0, 0)) 

 

Next, we need an event handler that will check for key presses. We want to monitor the left and 

right arrow keys. 

    for event in pygame.event.get(): 

        if event.type == pygame.QUIT: 

            running = 0 

        elif event.type == pygame.KEYDOWN: 

            if event.key == pygame.K_RIGHT: 

                rocket.rect.centerx += 10 

            if event.key == pygame.K_LEFT: 

                rocket.rect.centerx -= 10 

 

Now, we can draw our rocket on the screen 



    rocket.draw() 

 

Then update the screen 

    pygame.display.update() 

 

Run the Program 

When you run the program, you’ll be able to move your ship left and right. 

 

 

  



Week 2 

This week, we are going to add some UFOs to the project and make them fly around the screen. 

Have a look at My Invaders Project - Week02.py 

We can do this by adding a new class for the UFO. 

class UFO(): 

    def __init__(self, screen): 

        super(UFO, self).__init__() 

        self.screen = screen 

         

        self.speed = [5, 5] 

 

We can create some attributes for the x and y direction and current position on the screen 

        #ufo direction 

        self.ufo_X_dir = 0 

        self.ufo_Y_dir = 0 

 

        #ufo position 

        self.ufo_X_pos = 0 

        self.ufo_Y_pos = 0 

 

We can also add an image of the UFO 

        self.image = pygame.image.load('ufo.png') 

        self.rect = self.image.get_rect() 

 

We set the UFO to appear in a random position on the screen between 100 and 600 pixels for x and 

y 

        self.rect.x = random.randint(100,600) 

        self.rect.y = random.randint(100,600) 

 

Add attributes to store the exact position on the screen. 

        self.x = float(self.rect.x) 

         

 



Now we can add a method to draw the UFO at a position 

    def draw(self): 

        self.screen.blit(self.image, self.rect) 

 

Add another method to move the UFO by given x and y coords 

    def move(self): 

        self.rect.move_ip(self.speed) #ufo_rect.move_ip (x, y) 

 

We need to make sure the UFO bounced off the 4 edges of the screen 

Left edge 

        if self.rect.left < 0: 

            self.speed[0] = -self.speed[0] 

            self.ufo_X_dir=self.ufo_X_dir-1 

 

Right edge 

        if self.rect.right > 800: 

            self.speed[0] = -self.speed[0] 

            self.ufo_X_dir=self.ufo_X_dir+1 

 

Top edge         

        if self.rect.top < 0: 

            self.speed[1] = -self.speed[1] 

            self.ufo_Y_dir=self.ufo_Y_dir-1 

 

Bottom edge 

        if self.rect.bottom > 600: 

            self.speed[1] = -self.speed[1] 

            self.ufo_Y_dir=self.ufo_Y_dir+1 

     

Now set position of UFO center to the UFO rectangle 

        self.ufo_X_pos = self.rect.centerx 

        self.ufo_Y_pos = self.rect.centery 



In our code, we can create some UFOs 

ufo = UFO(screen) 

ufo2 = UFO(screen) 

 

Run the Program 

When you run the program, you’ll be able to move your ship left and right. The UFOs will float 

around the screen. 

 



Week 3 

This week, we are going to add some bullets to the rocket ship for the player to fire at the UFOs. 

Have a look at My Invaders Project - Week03.py 

We can add another class to create the bullets 

class Bullet(): 

    def __init__(self, screen, rocket): 

        self.screen = screen 

 

Load the image of the bullet and assign to a rectangle 

        self.image = pygame.image.load('bullet.png') 

        self.rect = self.image.get_rect() 

 

Store the bullet’s y start position ie at nose of rocket ship 

        self.y = 480 

 

We need to know if the bullet has been fired or not… Initialise the state to not fired (nofire) 

        self.state='nofire' 

 

Now add a method to draw the bullet on the screen.         

    def draw(self): 

        # Draw the ufo at its current location. 

        self.screen.blit(self.image, self.rect) 

 

Add another method to fire the bullet, starting at the rocket’s x position on the screen. 

    def fire(self, rocketxpos): 

        self.screen.blit(self.image, (rocketxpos, self.y)) 

        self.y -= 10 

        if self.y < 0: 

            self.state = 'nofire' 

            self.y = 480 

  



Run the Program 

When you run the program, you’ll be able to move your ship left and right. The UFOs will float 

around the screen. You can also fire a bullet from the rocket ship 

 

  



Week 4 

This week, we are going to add some collision detection to the bullets and UFO. Have a look at My 
Invaders Project - Week04.py 

To do this, first we need to add a new method to the bullets to check to see if they collide with the 

UFO. We take the x pos and y pos of the UFO, along with the x and y position of the bullet and run it 

through a formula to calculate the distance between them. 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 ൌ ටሺ ufo_X_pos െ  bullet_Xሻ² ൅  ሺufo_Y_pos െ  bullet_Yሻ² 

 

 

 

We can write a method as follows. If the distance is below 35 pixels, then the function will return 

true. 

def isCollision(self, ufo): 

    distance = math.sqrt(math.pow(ufo.ufo_X_pos - self.x, 2) +  
    (math.pow(ufo.ufo_Y_pos - self.y, 2))) 

    if distance < 35: 

        return True 

    else: 

        return False 

 

Then in the main code we can call the method in the bullet object. This method returns true if it’s a 

hit as we saw above. If the isCollision method returns true we draw the explosion.png image on the 

screen at the same position of the UFO. 

if bullet.isCollision(ufo): 

    screen.blit(exp, (ufo.rect.x, ufo.rect.y)) #show explosion image 

     

After a hit, we place UFO back on screen in random position 

    ufo.rect.x = random.randint(0, 736)  

    ufo.rect.y = random.randint(50, 300) 

  



Run the Program 

When you run the program, you’ll be able to move your ship left and right. The UFOs will float 

around the screen. You can also fire a bullet from the rocket ship. When a bullet hits the UFO you’ll 

see the explosion and the UFO will re-appear on a random position. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


