The Mars Lander Simulation

Introduction

Thank you for purchasing ‘Mars Lander’, one of the most sophisticated examples of a real world Mars Lander simulator currently available. The software you are using has been written entirely in Java 2, the ultra modern programming language that is taking the Internet into the new millennium, and therefore is jam packed with all the things you expect to be in today’s modern games, dynamic lifelike sound, cutting edge special effects, lightning fast game-play, and state of the art gaming environments. 

Start the game and you will be transported to another world, listen to the silence as you free fall into the lightning packed Martian atmosphere, watching as the boiling clouds hurtle past the small lander. Fight the building tension as you struggle to hold off using the breaking thrusters to conserve your ever-dwindling supply of fuel. Stay in control as asteroids buffet your craft around in the sky. Finally use the on board hardware to find your way through dust storms…

Setting The Scene:

NASA Headquarters, 8:45AM, March 15th, 2028

The sun sends beams of light stabbing through the thick cigar smoke that swirls through the team leaders office, a ray glints off the small wire framed glasses he’s currently looking over as he pushes the large ribbon bound report over to your side of his desk.


“I think you already know about this?”, he asks, more a statement than a question, as it was hard not too have missed the air of excitement and anticipation that had been engulfing the research and design buildings over the last 18 months. You look down at the report and read:

“Mars Unmanned Lander Expedition

Columbus 4

2028”

The embossed gold lettering floated over the red leather effect paper, the irony in saving such a small amount on such a huge project, $126 dollars the figure now stood, was not lost on you.

“Yes I know about it, John. Who doesn’t? After the first 3 failures, NASA needed to have a successful mission, to restore the public’s faith in it, after all it’s the public who pay for these things in the first place. That’s why the fourth mission’s been televised so much. The touch down’s going to be quite an event.” you say. While you were talking John’s grave eyes never wavered from your own, you could sense the unease in the man, what he said next stunned you.

“There won’t be a touchdown.” he says, finally looking down at his desk, the sun catching his glasses again. For a few moments there’s silence.


“Well, that was what the tech guys said last week.”, he says, looking back up at you, determination appearing on his face, “NASA couldn’t possibly survive this new public humiliation without having it’s long term research plans effected, we needed a solution, that’s why we pulled in all the greatest minds in astral mechanics that we could get. They’ve been working on the problem 24/7 since we discovered the fault, and 2 hours ago, they finally came up with a workable solution, not a great solution, but workable.”, as he’s talking he taps his cigar over the ashtray, the small motes of ash crashing into the matt black metal like profits of doom.


“Wait, hold on a minute! What went wrong with the lander? I thought we would have been extra vigilant given the importance of this mission.”, you say to him, knowing of the huge extra expense of the multiple safety checks that were carried out.

“It wasn’t something that couldn’t have been foreseen. During the trip out there, the lander’s carrier was struck by a meteorite, which knocked out the altitude control on the lander itself. It’s on board guidance systems weren’t affected, or any of the other major systems, so the lander can still find it’s way to the landing pad we shipped there last year. The only problem is, it’ll land doing around 500km a second unless we take control of it. That brings me to the solution the think tank came up with, manual remote velocity correction.”


“Can’t a computer do that better than a human? They have faster reaction times, and don’t mess up.”


“No, we don’t have time to produce a program with the necessary data about the craft and the environment it will be landing in, the whole Martian atmosphere is too dynamic to get a foolproof system up and running. It has to be a person that brings it down.”


“So you’re expecting someone to pilot that thing down to the surface? It sounds like they’re just a handy scapegoat for when it all goes wrong. Wait a minute! That’s why you wanted this meeting, to ask me to pilot it! Well the answer is NO! I won’t ruin my career just to be a scapegoat!”


“You won’t be. We might not have had time to produce an AI program, but we have managed to create a simulator of the landing console you’ll be using to hook up with the lander during it’s final descent. The lander isn’t due to touchdown until the 20th, so if you start now, it gives you 5 days to get the technique perfect.”


“What’s in it for me if I decide to do this?”, you say, the briefest hint of a grin playing on your face, having already decided on your answer. You both know you only have a year left before retirement, so this will probably be the last bit of excitement you’ll get.


“Besides the Fame and Glory? How does early retirement sound?”, he says, also grinning.


“Let’s go!”, you stand up shaking his hand, both of you leaving the office to the sun, and the slowly circling cigar smoke.

Mars Lander Instructions

The Components Of The Mars Lander Window

The main Mars Lander window consists of 12 different components, which are:
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Fig 1
The Menu Bar

Fig 2
The window manipulation icons

Fig 3
The mars landers main view port, which is beamed directly to mission control

Fig 4
The Heads Up Display (HUD), which digitally displays the landers velocity and   

                 altitude

Fig 5
The engine thrust indicator

Fig 6
The altitude indicator

Fig 7
The fuel gage

Fig 8
The mission time elapsed, and Estimated Time of Arrival indicators

Fig 9
The Start button, which is replaced by a thrust slider during the simulation

Fig 10
The mission status monitor, this shows flight observations and warnings

Fig 11
The radar switch

Fig 12
Scrolling simulator instructions

Game Introduction

Once you have loaded the Mars Lander simulator, the main window opens and the High Score table is displayed in the main viewport (Fig 6). On it are the 10 highest scores people have achieved; these are loaded from disk at the start of the simulator. Once the High Score table has scrolled off the top of the main viewport, the game credits appear, after them the High Score table appears again in a repeating loop. To start a new simulation, just press the Start button in the middle lower part of the window, but before you do have a look at the simulators options contained in drop down menus up at the top of the window.

The Simulation Menu


The 4 different drop down menu’s contained in the menu bar allow the user to alter any aspect of the simulation prior to attempting the landing. The drop down menus offers a quick and elegant approach to altering the options for the simulation. Each menu allows different aspects of the simulation to be manipulated, they are summarised as follows:

File
Allows you to quit the simulator, or view the ‘About’ information box.

Effects
Allows you to change the simulators effects before you start a new simulation.

Difficulty
Allows you to change the difficulty of landing.

Sound
Allows you to turn the sound on or off.

File

In this drop down menu, there are two options, 

Exit
This allows you to close the program down, saving any new high scores to disk.

About…
This allows you to see the software version number, and other information about          

                 the simulator.

Effects

In this drop down menu, there are 6 options, the first two options are radio buttons, that allow you to choose between day and night for the attempted landing, the next 3 are in-game effects, that increase the difficulty of landing the craft, and the last option in this menu once selected, will create a set of random events once the simulator has started.

Day
Once selected, will make the simulated landing happen in the daytime, this 

                 increases the risk of Sun Spot radiation (if selected).

Night
Once selected, this option will make the landing happen at night time, visibility in 

                 the main view screen is reduced (Fig 6), but Sun Spot radiation has less of an  

                 effect.

Sunspot

Radiation
This option allows you to turn Sun Spot Radiation on or off, if Sun Spot Radiation         

                 is on when you next start the simulator, the HUD (Fig 5) will periodically cut out,  

                 how often depends on it being day or night

Dust

Clouds
If the Dust Clouds option is selected when you start the simulation there will be a 

                dust cloud on the planets surface rising to around 900 feet. To land you will need to 

                turn the radar on so that the ships on board sensors san deploy the landing gear.

Asteroids
If the Asteroids option is on when you start the simulation, the landing will take    

                 place during a heavy asteroid storm. Infrequent random collisions will change the 

                ships velocity, making landing a lot harder.

Random

Events
This option allows you to have random events occurring each time the simulator 

                 starts. When you select this option, day and night will become greyed out 

                 preventing you from choosing  either one. The rest of the options stay selectable as 

                 the Random Events option only chooses events at random from the ones that 

                 are selected. Therefore, if you never want the Asteroid storm, but you sometimes 

                 want the Dust Cloud and Sun Spot Radiation, untick the Asteroid storm and tick   

                 the two others.

Difficulty

In this menu you can select between 3 different difficulty settings, these are:

Easy
You can land at up to speeds of 15 meters per second.

Average
You can land at up to speeds of 10 meters per second.

Hard
You can land at up to speeds of 5 meters per second.

Please note that the relative direction of velocity is arbitrary and throughout this simulator positive vectors increase altitude, while negative vectors decrease altitude.

Sound

This menu allows you to turn the games sound effects on or off anytime before, during, or after the simulation.

On
This option turns on all of the simulators sounds.

Off
This option turns off all of the simulators sounds.

Playing the Simulation

Once you are happy with the options for the game, you can start a new simulation by pressing the Start button at the bottom of the window. As soon as you have pressed this button, the game options you have chosen will take effect and you cannot change them until the next time around. You are still able to change what’s selected in the menu bar, but the simulator ignores these new settings until the next game, this is to prevent cheating.

Starting The Mission


After you have clicked the Start button the simulators countdown starts, and the button disappears and is replaced by the landers dynamic thrust controller. 

The First Moments Of The Mission


The craft starts at its ceiling height of 3000 feet, and begins to descend towards the planets surface. It’s on board electronics will take care of the pitch and yaw of the craft, you only need to control the speed of descent. During descent the thrusters can be turned off to conserve fuel and the lander can safely reach its terminal velocity of 800meters per second, or 40mp/20th sec until an altitude of not less than 1500 feet is attained. After this a high power thruster burn is needed to reduce the crafts descent to a safe level.

The Dynamic Thrust Controller

This is the way you control your landers thrust level. The control consists of a long bar with a small tag on top. When the tag is at it’s furthest left, there is no thrust, and when the tag is set to it’s furthest right the lander will be under full thrust. This slider allows you to change the sliders thrust with a great deal of accuracy; a small change to the slider will result in fuel consumption changing slightly, and the landers velocity also changing slightly.

Mission Warnings


During the descent the mission status monitor (Fig 10) will inform you of the landers progress, as well as any emergency warnings that you may need to know about, such warnings include “Speed too high”, and “Asteroid Strike”, some of these warnings will also have an audio warning in case the pilot misses the report on the mission status monitor (Fig 10).

Altitude

The landers current altitude is displayed by a graphical representation (Fig 4) of the craft relative to the landing site, and also a digital display (Fig 5), the digital display also shows the crafts speed relative to the landing site.

Fuel


If a large amount of time is spent in the air, the landers fuel (shown by the fuel gage, Fig 7), will decrease until there is a serious threat to the safety of the craft, to alert the pilot of this danger, the mission status monitor (Fig 10) will display “Low Fuel” and an audible warning will sound, if this warning occurs you will have less than 30 seconds flight time remaining.

Mission Emergencies  

There are a number of emergencies that can happen to the lander, from low fuel, to asteroid strikes. Here is a brief report of the emergencies and there effects in the simulation. 

SUNSPOT RADIATION

If Sunspot Radiation is active, then the digital display may be affected by it, shown by intermittent loss of the Heads up digital Display (Fig 5). There is more chance of solar activity interfering with the digital display if the simulation takes place in the daytime, without the HUD, there is no readout of the landers velocity, making it much harder to judge the correct landing speed.

ASTEROID COLLISION


If during an asteroid storm, a collision with an asteroid occurs, the landers shielding will protect the fragile circuits from damage, but the speed of the craft will be altered randomly, depending on the size of the asteroid.

DUST STORMS


From time to time dust storms may appear on the planets surface. Due to the way the landers optics work, if the radar (Fig 9) is not enabled during a dust storm then the lander will not deploy it’s landing gear, and it will crash into the planet’s surface, but if the radar is activated, the main view port (Fig 6) will turn to the computer enhanced green screen of the infrared optical sensors, allowing both you and the landers landing-gear deployment circuitry to see the landing site.

Landing


To land safely using the Average difficulty setting the lander needs to be moving less than 10 fps downwards. If the difficulty is Easy, or Hard, the maximum permissible landing speed is 15 and 5 respectively. When a successful landing is achieved your score is calculated by multiplying the amount of fuel you have left in litres by a factor of 2. If your High Score is greater or equal to any on the high score table you will be placed in that score position and the rest of the scores will be moved down, with the lowest score dropping off the table.

Window Manipulation Icons (Fig 2)

These three icons allow you to pause the game, maximise it to fit the entire screen, or close down the simulator. The icon on the far left is the minimise icon, if you press this, the game is minimised to the Task Bar, and the program is paused (this is confirmed by the Task Bars Lander title changing to PAUSED). To resume the simulation, just click on the Landers icon in the Task Bar. The middle button is the maximise button, this increases the size of the window to cover the entire screen, and allows you to hide an otherwise cluttered desktop. If you click on the far right icon, the close button, then a confirmation dialog box appears, asking you to confirm your request. If you click cancel, then the simulation carries on as normal, but if you click OK, the High Score table is saved to disc, and the simulation closes down.

System Requirements


This program requires a Java 2 Virtual Machine, 128MB RAM, 16bit Colour Graphics Card running at 800x600 minimum resolution, Mac, Acorn, Win 95/98 or Windows 2000 Operating System, the PC NT OS will work but because of graphical permissions will be inherently slower than the alternative platforms (25%-50%), a mouse, keyboard , and around 1MB of free Hard Disc space. 

