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11.  

import pygame, thorpy, os, playsound, easygui 

os.environ['SDL_AUDIODRIVER'] = 'dsp' 

 

pygame.init() 

 

# Initial Parameters and Variables / Constants 

fuel = 3725 #tonnes 

payload = easygui.enterbox("What is the Payload Weight in kgs", "Payload 

Weight") 

payload2 = easygui.enterbox("What is the Payload G-Force rating?", "Payload 

Weight") 

payloadw = float(payload) 

fuelburnt = 0.112 * (payloadw/2500)#1/10th Second 

fuelburnl = 1.12 #1/10th Second 

screenHeight = 1000 

screenWidth = 1000 

screen = pygame.display.set_mode((screenWidth, screenHeight)) 

pygame.display.set_caption("Spacex Starship Simulator") 

 

# All the characters at different angles 

starship = pygame.image.load("/mnt/chromeos/MyFiles/Downloads/emship.png") 

# Normal Character 

background = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/embackground.jpg") # For 

background 
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bellyflops = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/emship90.png") # For 

descent 

background2 = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/interplanetary.jpg") # 

For background 

explosion = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/emexplosion.png") 

#Change to png / For explosion 

 

# Miscellaneous Constants 

yvel0 = 0 

xvel = 0 

width = 64 # In Pixels 

height = 64 # In Pixels 

 

# Time Constants and Variables 

time_delta = 0.1 # In seconds 

time = pygame.time.get_ticks() 

t = 0 

counter = 0 

 

# Coordinate Constants for Starship 

xx = 0 # Background set coordinate 

yy = 0 # Background set coordinate 

x0 = 900 # Starship set coordinate 

y0 = 800 # Starship set coordinate 

 

# Acceleration Constants 

accscale = 100 

dacceleration = 0.03535 

lacceleration = 0.0264 

vacceleration = -0.0023 # Metres per second 2 

xacceleration = -0.000023 

 

# Acceleration Equivalents 

dacc = dacceleration 

vacc = vacceleration 

lacc = lacceleration 

xacc = xacceleration 

x = x0 

yvel = yvel0 

y = y0 

running = True 

 

# The program loop 

while running: 

   pygame.time.delay(100) 

 

   # Setting up the screen 

   screen.fill((0, 0, 0), (200, 0, 770, 770)) 

   screen.blit(background, (xx, yy)) 
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   # Enabling key recognition 

   pygame.event.get() 

   keys = pygame.key.get_pressed() 

 

   # Landing sequence for the vehicle 

   if keys[pygame.K_l] and 800 > y > 793: 

       screen.fill((0, 0, 0), (0, 0, 1000, 1000)) 

       screen.blit(background, (xx, yy)) 

       screen.blit(starship, (x, y)) 

       currveld = dacc 

       currveld += (-currvel/1000) 

       yold = y 

  # The equation for vertical position 

       y = yold + (yvel * t) + 0.5 * currveld * (t * t) 

       currvel = (y - yold) / time_delta 

       if t < 1: 

           t = 1 

       print(currvel, yveld, y) 

       currvel = (y - y0) / t 

       if y >= 800.1: 

           y = 800.12 

  

   # To exit the program 

   elif keys[pygame.K_ESCAPE]: 

       running = False 

 

   # To achieve orbit 

   elif keys[pygame.K_UP] and 805 > y > 0: 

       takeoff = True 

       while takeoff: 

           pygame.event.get() 

           keys = pygame.key.get_pressed() 

           while fuel < 200: 

               currvel = 0 

               pygame.time.delay(3000) 

               if currvel >= 0: 

                   fuel = 201 

                   takeoff = False 

           if keys[pygame.K_ESCAPE]: 

               takeoff = False 

               running = False 

           if y < 0: 

               y = 0 

               takeoff = False 

 

           xold = x 

           yold = y 

           y = yold + (yvel * t) + 0.5 * vacc * (t * t) 

           x = xold + (xvel * t) + 0.5 * xacc * (t * t) 

           screen.fill((0, 0, 0), (200, 0, 770, 770)) 

           screen.blit(background, (xx, yy)) 

 

           currvel = (y - yold) / time_delta 
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           t += time_delta 

           currvel = (y - y0) / t 

           print("Average velocity is: ", currvel, " at time ", t, " and 

position y ", y, "and position x", x) 

           if currvel <= -20: 

               currvel = -20 

           if y >= 800: 

               y = 800 

           fuel -= fuelburnt 

           if fuel < 200 and currvel >= 0: 

               fuel = 201 

               takeoff = False 

 

               yveld = round(currvel * -100, 1) 

 

      # Setting up the Statistics display 

           yveld = round(currvel * -100, 1) 

           fueld = round((fuel/3725)*100, 1) 

           fueldisplay = str(fueld) 

           rapid = thorpy.Element("RapidRockets") 

           yveldisplay = str(yveld) 

           velocity = thorpy.Element(yveldisplay) 

           text = thorpy.Element("Velocity = ") 

           elev = round((800 - y) * 150) 

           if elev > 119000: 

               pygame.time.delay(1000) 

               currvel = 0.0001 

               takeoff = False 

 

           eveldisplay = str(elev) 

           elevation = thorpy.Element(eveldisplay) 

           text2 = thorpy.Element("Elevation = ") 

           text3 = thorpy.Element("Time = ") 

           text4 = thorpy.Element("Fuel% = ") 

           text5 = thorpy.Element("G-Force =") 

           tround = round(t*2) 

           if tround == 0: 

               tround = 1 

           gforce = round((yveld/tround) / 9.8 + 1, 2) 

           gforcedisplay = str(gforce) 

           time22 = str(tround) 

           time2 = thorpy.Element(time22) 

           rocketfuel = thorpy.Element(fueldisplay) 

           rocketg = thorpy.Element(gforcedisplay) 

           box = thorpy.Box([rapid, text4, rocketfuel, text5, rocketg, 

text3, time2, text, velocity, text2, elevation]) 

           velocity.set_main_color((105, 105, 105)) 

           text.set_main_color((105, 105, 105)) 

           text2.set_main_color((105, 105, 105)) 

           text3.set_main_color((105, 105, 105)) 

           text4.set_main_color((105, 105, 105)) 

           text5.set_main_color((105, 105, 105)) 

           rocketg.set_main_color((105, 105, 105)) 
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           rocketfuel.set_main_color((105, 105, 105)) 

           time2.set_main_color((105, 105, 105)) 

           elevation.set_main_color((105, 105, 105)) 

           velocity.set_font_color((255, 255, 255)) 

           text.set_font_color((255, 255, 255)) 

           text3.set_font_color((255, 255, 255)) 

           text4.set_font_color((255, 255, 255)) 

           text5.set_font_color((255, 255, 255)) 

           rocketg.set_font_color((255, 255, 255)) 

           rocketfuel.set_font_color((255, 255, 255)) 

           time2.set_font_color((255, 255, 255)) 

           text2.set_font_color((255, 255, 255)) 

           elevation.set_font_color((255, 255, 255)) 

           box.set_main_color((0, 0, 0)) 

           box.set_center_pos([50, 700]) 

           box.set_size([90, 400]) 

           box.set_font("century") 

           box.update() 

 

           screen.blit(starship, (x, y)) 

 

           box.blit() 

 

      # Setting up the trajectory 

           if elev >= 1000: 

               starship = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/emship-5.png") 

               xacc -= 0.000005 

 

           if elev >= 3000: 

               starship = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/emship-10.png") 

               xacc -= 0.000000005 

           if elev >= 5000: 

               starship = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/emship-20.png") 

               xacc -= 0.00000005 

           if elev >= 10000: 

               starship = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/emship-35.png") 

               xacc -= 0.00000125 

           if elev >= 20000: 

               starship = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/emship-45.png") 

               xacc -= 0.00000015 

           if elev >= 79000: 

               starship = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/emship-70.png") 

               xacc -= 0.000000175 

 

           if elev >= 118000: 
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               starship = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/emship.png")  # Normal 

Character 

               xacc = 0 

 

           if x < 1: 

               x = 1 

           pygame.display.update() 

 

   # Simulating orbit and re-entry 

   elif 0 < y <= 799 and not keys[pygame.K_l]: 

       screen.blit(bellyflops, (x, y)) 

       if elev > 100000: 

           currveld = 0.000001 

       else: 

           currveld = -currvel/1000 

       yold = y 

       y = yold + (yvel * t) + 0.5 * currveld * (t * t) 

       currvel = (y - yold) / time_delta 

       if elev < 80000: 

           t += 0.05 

       if t < 1: 

           t = 1 

       print(currvel, yveld, y) 

       currvel = (y - y0) / t 

       if currvel > -1.91: 

           currvel = -1.917 

       print(currvel, yveld, y) 

 

       yveld = round(-currvel * 100) 

       rapid = thorpy.Element("RapidRockets") 

       yveldisplay = str(yveld) 

       velocity = thorpy.Element(yveldisplay) 

       text = thorpy.Element("Velocity = ") 

       elev = round((800 - y) * 150) 

       eveldisplay = str(elev) 

       elevation = thorpy.Element(eveldisplay) 

       text2 = thorpy.Element("Elevation = ") 

       box = thorpy.Box([rapid, text, velocity, text2, elevation]) 

       velocity.set_main_color((105, 105, 105)) 

       text.set_main_color((105, 105, 105)) 

       text2.set_main_color((105, 105, 105)) 

       elevation.set_main_color((105, 105, 105)) 

       velocity.set_font_color((255, 255, 255)) 

       text.set_font_color((255, 255, 255)) 

       text2.set_font_color((255, 255, 255)) 

       elevation.set_font_color((255, 255, 255)) 

       box.set_main_color((0, 0, 0)) 

       box.set_center_pos([50, 840]) 

       box.set_size([90, 220]) 

       box.set_font("century") 

 

       box.update() 
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       box.blit() 

 

       if (currvel < -0.02 and y > 800.1) or fuel == 0: 

           screen.fill((0, 0, 0), (200, 0, 800, 869)) 

           screen.blit(background, (xx, yy)) 

           screen.blit(explosion, (x, y)) 

           pygame.time.delay(3000) 

           running = False 

 

   elif y < 1: 

       y = 1 

       screen.blit(starship, (x, y)) 

 

   elif y >= 795: 

       y = 800 

       screen.blit(starship, (x, y)) 

       yvel = yvel0 

 

   pygame.display.update() 

pygame.quit() 

 

 

interplanetary.py 
import pygame, thorpy, os, playsound, easygui 

 

os.environ['SDL_AUDIODRIVER'] = 'dsp' 

 

pygame.init() 

 

# Initial Parameters and Variables / Constants 

fuel = 3725 #tonnes 

payload = easygui.enterbox("What is the Payload Weight in kgs?", "Payload 

Weight") 

payload2 = easygui.enterbox("What is the Payload G-Force rating?", "Payload 

Weight") 

destination = easygui.choicebox("What is the destination of this journey?", 

"Destination", ["Mars", "Moon"]) 

payloadw = float(payload) 

screenHeight = 1000 

screenWidth = 1000 

screen = pygame.display.set_mode((screenWidth, screenHeight)) 

pygame.display.set_caption("Spacex Starship Simulator") 

 

# ALl the characters at different angles 

starship = pygame.image.load("/mnt/chromeos/MyFiles/Downloads/emship.png") 

# Normal Character 

background = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/embackground.jpg") # For 

background 

bellyflops = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/emship90.png") # For 

descent 
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mobackground = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/earthmoon.jpg") # For 

background 

mabackground = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/earthmars.png") # For 

background 

explosion = 

pygame.image.load("/mnt/chromeos/MyFiles/Downloads/emexplosion.png") 

#Change to png / For explosion 

 

# Miscellaneous Constants 

yvel0 = 0 

xvel = 0 

width = 64 # In Pixels 

height = 64 # In Pixels 

 

# Time Constants and Variables 

time_delta = 0.1 # In seconds 

time = pygame.time.get_ticks() 

t = 0 

counter = 0 

 

# Coordinate Constants for Starship 

xx = 0 # Background set coordinate 

yy = 0 # Background set coordinate 

x0 = 120 # Starship set coordinate 

y0 = 800 # Starship set coordinate 

 

# Acceleration Constants 

accscale = 100 

dacceleration = 0.03535 

lacceleration = 0.0264 

vacceleration = -0.01 # Metres per second 2 

xacceleration = -0.00000655 

 

# Acceleration Equivalents 

dacc = dacceleration 

vacc = vacceleration 

lacc = lacceleration 

xacc = xacceleration 

x = x0 

yvel = yvel0 

y = y0 

 

fuelburnt = 0.112 * (payloadw/2500)  # 1/10th Second 

screenHeight = 1000 

screenWidth = 1000 

screen2 = pygame.display.set_mode((screenWidth, screenHeight)) 

pygame.display.set_caption("Spacex Starship Simulator Interplanetary") 

running2 = True 

 

# Setting up the running loop 

while running2: 
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   pygame.time.delay(100) 

 

   pygame.event.get() 

   keys = pygame.key.get_pressed() 

 

   if keys[pygame.K_UP] and 805 > y > 0: 

       takeoff = True 

       while takeoff: 

           pygame.event.get() 

           keys = pygame.key.get_pressed() 

           while fuel < 200: 

               currvel = 0 

               pygame.time.delay(3000) 

               if currvel >= 0: 

                   fuel = 201 

                   takeoff = False 

           if keys[pygame.K_ESCAPE]: 

               takeoff = False 

               running = False 

           if y < 0: 

               y = 0 

               takeoff = False 

 

           xold = x 

           yold = y 

           y = yold + (yvel * t) + 0.5 * vacc * (t * t) 

           x = xold + (xvel * t) + 0.5 * xacc * (t * t) 

 

           currvel = (y - yold) / time_delta 

           t += time_delta 

           currvel = (y - y0) / t 

 

           screen.fill((0, 0, 0), (100, 0, 1000, 1000)) 

           if destination == "Moon": 

               screen.blit(mobackground, (xx, yy)) 

               tround = round(t * 9910) 

 

           elif destination == "Mars": 

               screen.blit(mabackground, (xx, yy)) 

               tround = round(t * 35480) 

 

           currvel -= 21 

           print("Average velocity is: ", currvel, " at time ", t, " and 

position y ", y, 

                   "and position x", x) 

           if y >= 800: 

               y = 800 

           fuel -= fuelburnt 

           if fuel < 200 and currvel >= 0: 

               fuel = 201 

               takeoff = False 

 

               currvel = -0.001 
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           if currvel <= -90: 

               currvel = -90 

 

      # Setting up the Statistics display 

           yveld = round(currvel * -1000, 1) 

           fueld = round((fuel / 3725) * 100, 1) 

           fueldisplay = str(fueld) 

           rapid = thorpy.Element("RapidRockets") 

           yveldisplay = str(yveld) 

           velocity = thorpy.Element(yveldisplay) 

           text = thorpy.Element("Velocity = ") 

           if destination == "Moon": 

               elev = round((((800 - y) * 720000) + 119000) / 1000) 

               if elev > 310000: 

                   takeoff = False 

                   running2 = False 

           elif destination == "Mars": 

               elev = round((((800 - y) * 653040000) + 119000) / 1000) 

               if elev > 325000000: 

                   takeoff = False 

                   running2 = False 

           eveldisplay = str(elev) 

           elevation = thorpy.Element(eveldisplay) 

           text2 = thorpy.Element("Elevation = ") 

           text3 = thorpy.Element("Time = ") 

           text4 = thorpy.Element("Fuel% = ") 

           text5 = thorpy.Element("G-Force =") 

           if tround == 0: 

               tround = 1 

           gforce = round((yveld / tround) / 9.8 + 1, 2) 

           gforcedisplay = str(gforce) 

           time22 = str(tround) 

           time2 = thorpy.Element(time22) 

           rocketfuel = thorpy.Element(fueldisplay) 

           rocketg = thorpy.Element(gforcedisplay) 

           box = thorpy.Box([rapid, text4, rocketfuel, text5, rocketg, 

text3, time2, text, velocity, text2, elevation]) 

           velocity.set_main_color((105, 105, 105)) 

           text.set_main_color((105, 105, 105)) 

           text2.set_main_color((105, 105, 105)) 

           text3.set_main_color((105, 105, 105)) 

           text4.set_main_color((105, 105, 105)) 

           text5.set_main_color((105, 105, 105)) 

           rocketg.set_main_color((105, 105, 105)) 

           rocketfuel.set_main_color((105, 105, 105)) 

           time2.set_main_color((105, 105, 105)) 

           elevation.set_main_color((105, 105, 105)) 

           velocity.set_font_color((255, 255, 255)) 

           text.set_font_color((255, 255, 255)) 

           text3.set_font_color((255, 255, 255)) 

           text4.set_font_color((255, 255, 255)) 

           text5.set_font_color((255, 255, 255)) 
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           rocketg.set_font_color((255, 255, 255)) 

           rocketfuel.set_font_color((255, 255, 255)) 

           time2.set_font_color((255, 255, 255)) 

           text2.set_font_color((255, 255, 255)) 

           elevation.set_font_color((255, 255, 255)) 

           box.set_main_color((0, 0, 0)) 

           box.set_center_pos([50, 700]) 

           box.set_size([90, 400])   

           box.set_font("century") 

           box.update() 

 

           screen.blit(starship, (x, y)) 

 

           box.blit() 

 

           pygame.display.update() 

 

 

Acknowledgment: 

James Palmer clarified a few elements within the program, but the entire program was 

written by Thomas Palmer. 

 

Video Simulation: 

The video enters payload characteristics similar to a small space station or a space 

telescope. If the G-Force or Temperature ratings were to be exceeded by simulated figures, 

then the mission would be unsuccessful, characterised by an on-screen explosion. 

 

The video first showed a payload weight of 50 tonnes, a G-Force rating of 3G, and a 

temperature rating of 2000 degrees celsius. Then the UP arrow key was pressed for ignition. 

After attaining orbit, the program was shut off by pressing the esc key and interplanetary.py 

was loaded. From there similar characteristics were entered along with the destination, and 

a time warped simulation was shown. The video concluded by shutting off interplanetary.py 

by pressing the esc key. 
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