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High Concept 
Deep space platformer with gravity-focused mechanics. 

Introduction 
Meet Doctor Lucius Gravity, the most important scientist the world has never known – for 
he was the man who invented gravity! 
 
On a date lost in time, Lucius, working in his study, happened upon a particularly lucky 
alchemical formula.  The concoction, Spaceburnium, was very unstable, and it exploded 
spectacularly, creating a rift to another dimension.  Lucius was sucked inside and found 
himself in a world with most peculiar properties.  How did he manage to escape and bring 
gravity to the world? 
 
The player will discover the untold story of Dr. Lucius Gravity as he is guided through 
exciting levels and fast-paced action.  Dr. Gravity is a 2D platformer focused around tense, 
exciting gameplay through gravity systems.  The controls are a unique application of this, 
affording the player the experience of slingshotting around planets at high speed. 
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Game Flow 
A typical level opens with the player floating in mid-space, in the center of the screen.  
Around them is open space, dotted with small planetoids.  The player can fly around freely 
and touch down on the surface of the planets.  They can also hold a button down to enable 
gravity, allowing them to quickly shoot around a planet.  For a short time, there is no 
pressure as the player seeks out their first item and picks it up.  A rift in space begins to 
open, and the player learns they need to collect a number of these points to get to the next 
level.  Suddenly, a blob of goo appears and begins to run them down.  When the goo touches 
the player, they are damaged, so the player must fly as fast as they can away from the 
enemy. 
 
The enemy is naturally faster than the player, though it cannot turn or accelerate as fast.  
The player must use their ability to slingshot to gain speed on their pursuer and evade 
them.  Special powerups appear, and a player choosing to pick one up will earn a weapon to 
briefly use against their attacker. 
 
When the player collects a high enough score, the rift opens fully and the player must fly 
into it to end the level. 
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Game Mechanics 
Statistics 
Both the player and the enemies will need to have Hit Points (HP) tracked, and they will 
'die' upon reaching zero.  Level obstacles such as planets should not need this.  Attacks and 
enemies will have a damage stat that shows how much HP cost they inflict.  Movement 
speed variations can be broadly broken down into acceleration and max speed.  In this 
document, these will not be referred to by their actual in-game numbers but by an arbitrary 
system from 0-100 that expresses relationships between characters. 
 
Checkpoints 
Levels will have several scripted checkpoints built into them.  These will trigger at certain 
score thresholds and, in more linear levels, upon touching a level feature.  If a player dies 
he is set at the last checkpoint threshold with the same score but a brief window of time 
before the enemy catches up to them and the chase begins anew.  The checkpoint will be 
indicated by a flash of light and a sound playing. 
 
There will be no limit to the number of times the player can respawn. 
 
Player Abilities 
The main character, Lucius, is a relatively small character on the screen.  His appearance 
should be formalized in the player’s mind through close-ups during the intro and at level 
beginnings. 
 
Movement 

General Notes (locked down) 

Movement should always strive to be fast and smooth.  When in doubt about a movement 
mode, it should be evaluated along these lines: 

 Does it elicit a good tactile feeling? (Primary Importance!) 

 Is it fast enough?  How fast can it be before the player starts to lose control?  
Generally, try to push movement as fast as possible until it breaks and then take a step 
back. 
 How often does it fail?  What can make its usage more predictable? 

 How frustrating does it feel when it fails?  What can lessen the sting of failure? 
 Will this introduce another button to movement?  Can it be wrapped into an existing 
button through smarter implementation? 

Space Movement (locked down) 

In open space, the player can use the main movement input (left joystick, arrow 
keys/WASD) to move the character around.  The character is controlled by 
adding/subtracting velocity, so smooth acceleration, deceleration, and turning emerges.  
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There is a maximum speed when moving generally (but again, quit e high).  The player’s 
input should be weighted so that completely reversing direction from max speed takes less 
than a second.  The character should feel zippy but not weightless.  There is no friction 
force in open space, so to stop the player will have to manage their own forces.  This is not 
anticipated to become an issue, as a resting player can land on a planet and a player in 
space will not often wish to stop.  Should it become a problem, implement a gradual friction 
once speeds are below 1/5 of the max speed. 
 
Note that by default, there are no gravity forces affecting the player in open space. 
 
The character will orient his feet towards his current gravity source (interpolating the 
rotation when it changes) so that the player knows which way is currently ‘down.’ 

Surface Movement (locked down) 

The player should be able to move along the surface of the planet using the main input (left 
joystick, arrow keys/WASD).  This should be as straightforward as possible.  With a 
joystick, the game should move the character to the angle of the stick and then stop.  With 
the keyboard, testing has shown that an absolute system with left = counterclockwise and 
right = clockwise works best, as long as the player doesn’t often stop (it’s confusing when 
the player stops upside-down).  Smooth acceleration/deceleration should be implemented 
on the planets like a traditional platformer. 
 
When the player lands on a planet from space movement, they should preserve a degree of 
their space movement in the movement, so that a fast landing results in a player with  initial 
velocity on the ground (even though the movement system has transitioned).  This is 
important for not punishing a player too much when they mess up Slingshotting. 
 
The player should be able to Jump to get off the planet once they’ve landed. 

Slingshotting (locked down) 

By holding down a button (right trigger, space bar), the player swings around a planet.  
This is achieved by activating gravity on the player towards the nearest gravity source.  If 
the ‘current gravity source’ continues to be unclear , a louder visual signal should be 
implemented – highlighting the gravity source object with strong edge lighting, for 
example.  With the right trigger, this should be implemented so that the greater the button 
is depressed, the stronger the gravity force.  If the player approaches from too sharp an 
angle or is turning too aggressively, they will touch down on the planet.  They will then 
begin to run on the surface.  This should be about a 25% speed penalty.   
 
This move boosts the player’s speed as gravity does in real physics.  The player should be 
encouraged to slice as close as possible to the planet by increasing the speed relative to the 
closeness.  It’s a similar risk-reward system as stunt driving in Burnout. 
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An alternate implementation may involve setting a rotation radius and manually moving 
the player along an arc, similar to ground movement.  This will be done to make the mo ve 
more stable and predictable. 

Circle Gesture (tentative) 

A tracking system will trigger when a player has completed a circle.  The main use of this is 
to activate the Slam move. 
 
When a player begins Slingshotting, they will start emitting a colored trail.  If they connect 
the tail, a lock-on tone will play and a cursor will highlight the planet they circled (initial 
design: a targeting marker).  The tail will disappear and the player will have approximately 
one second to Slam.  If they don’t, the opportunity will expire and the cues will disappear. 
 
The cost of this move is based in the time it takes the player, during which their foe can 
catch up to them.  The player will need to clear some space before attempting this, or risk it 
if the enemy is close enough. 
 
We will try implementing mid-space circles.  They will work as follows: the player, during 
normal Space Movement, will perform a loop, connecting the tail as above.  The game will 
do the same lock-on behavior, but will lock on to their closest foe, allowing the player to 
Slam and inflict some damage on them. 
 

Slam (tentative) 

When available, the player pushes the button (A button, Shift) and they are immediately 
sent rocketing towards their target (FAST!).  The player is invincible while slamming. 
 
If the target is a gravity source, the player hits it with enough force to be felt through the 
screen.  The game goes into slow-motion, the picture desaturates, a huge number of 
particles are thrown up, and a loud explosion sound is triggered.  Any enemy targets 
underneath the player are sent flying, to explode shortly.  The player is now on the Surface 
and will have to jump to get off. 
 
If the target is a foe, the effect is similar.  If it is a solid enemy, they explode with ridiculous 
force.  If it is a goo, they cut through it and destroy those they touched. 
 
Camera (locked down) 
The camera is a fluid-zooming camera that will always frame the action so that the PC and 
as many foes as possible are on screen.  The camera will smoothly zoom and pan to achieve 
this.  It will operate similar to the camera in Super Smash Bros..  During regular gameplay it 
may be quite zoomed out, but it will zoom in when the action is quieter. 
 
When a new enemy type is introduced or a specific animation needs to be played, the 
camera will zoom in on them while the game logic is temporarily paused. 
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Enemy Behavior 
Enemies will exist to chase the player down.  The rule is: enemies attempt to ram the player 
by catching up to them.  (If it is interesting, the rule will be broken, but the rule is what 
works).  In practice, this means they find will move in the direction of the player. 
 
Enemies will not be durable.  They will explode quickly (bias towards 1 hit) with whatever 
weapons the player uses.  Generally they will be designed to appear in groups. 
 
Enemies should spawn under certain triggers (level progress, time, etc.), and then execute 
their pattern until they are destroyed. 
 
Damage: To Player (tentative) 
The player in general will take damage when they are touched by the enemies.   
 
In general, the player will not take damage from the environment unless it becomes a 
useful tool for level design. 
 
The player's health can be handled in one of two ways: 

 X hits: this gives the player a life counter, of 3 or less.  Each time they are touched by 
an enemy they take a hit.  The number needs to be small enough that a player can 
track it in their head without looking for an indicator.  Advantages to this system 
include: the ability to give life in powerups, the ability to add weight to each hit the 
player takes.  Disadvantages are: keeping the player informed, balancing life so that 
each hit is valuable. 

 Regenerating life: similar to the modern shooter, the player starts losing life when 
they are touched by an enemy.  The screen indicates damage by fading or overlaying 
a graphic, and after a set period, life begins regenerating.  Advantages are: nothing 
for the player to track, no need to expand powerup list.  Disadvantages: harder to 
make the impact of each hit felt. 

 
Currently the regenerating life is implemented but it may change if it's not punchy enough. 
 
Damage: To Enemies 
Enemies will take damage when they are hit by an attack from the player or slam into 
something.  As noted above, they should die quite quickly once they are hit. 
 
Attacks may be things launched from powerups the player has picked up or the slam move.  
The player should cut through the enemy, which will then explode. 
 
The other method of damage, impact, should occur when an enemy chasing a player runs 
into a level obstacle such as a planet.  They explode.  This should be a viable tactic for the 
player, dodging smoothly enough to force enemies into the level walls. 
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Powerups 
Powerups will spawn in the levels for the player to pick them up.  They should be designed 
with the following rules in mind: 

 Normal gameplay involves running away from a powerful enemy.  Therefore, a 
powerup should either reverse this temporarily (Pac-man) or allow the player to 
retaliate while still running (dropping mines behind the player). 

 How can this be simplified so it doesn't need a button? 
 
Powerups will not be indicated on the HUD but simply float in space waiting for the player 
to touch them.   
 
We will allow one additional button for powerup use but strive to fit them so they don't 
need it (i.e., they activate upon being picked up). 
 
Score 
Each level will last until the player reaches a certain score, at which point they will move to 
the next level.  There are several possibilities being considered for this: 

 If slam is not implemented, then we will likely go with a collection system for score. 
Once the player collects X of resource, they will open up the portal to the next level. 

 If slam is implemented, then score will be based on planetary goo destroyed.  Once 
the player has destroyed enough they will open up the portal to the next level. 
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Game Characters 
Dr. Lucius Gravity (Main Character)  

Statistics: 

 Hit Points: 5 or less 
 Attacks: 

◦ Slam: 10+ (High) 

 Acceleration: 90 (Very High) 
 Max Speed: 30 (Low) 

 

Abilities: 

As the main character, Dr. Gravity has all the moves described in Game Mechanics.  These 
include: Space Movement, Surface Movement, Slingshotting, Circle Gesture, and Slam.  
He will also be able to pick up powerups that appear throughout the levels and use them. 
 

Description: 

Dr. Gravity is the main character.  He is a black Englishman living in the 17 th century, just 
prior to Isaac Newton's time.  He is three times the alchemist and four times the crazy of 
Isaac Newton.  His background is obviously exceptional (being an accomplished, educated 
black man in a pre-emancipation society) but will likely not need to be expanded on in the 
game; his appearance and time setting should speak loudly enough.  Playtesting will reveal 
if testers can accept this or if more detail needs to be provided to be believable.  He has no 
dependents or family. 
 
He has a determination to be remembered in history, and a chip on his shoulder because of 
a lack of recognition for his experiments.  He has no use for the idiots around him who 
don't understand his work.  When an experiment goes awry and 
he is thrust in another dimension, his scientific curiosity and 
determination outweighs any mortal fear he has.  His 
personality will be heavily based off of Professor Challenger of 
The Lost World – furious-tempered, brilliant, and 
contemptuous of idiots. 

 
His appearance is drawn from portraits of Frederick Douglass 
crossed with a mad scientist.  His glasses give him a softer 
appearance so he can transition into being cute during certain 
circumstances, but he should always retain the ability to look 
strong and determined. 
 
He will speak in the game and provide its narration.  His tone will be gruff, half-crazy, 
paranoid, and vengeful towards his enemies, yet he will always be proven correct. 

http://en.wikipedia.org/wiki/Professor_Challenger
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Unclassified Goo from Space (Enemy) 

Statistics: 

 Hit Points: 1 per globule 
 Attacks: damage while touching player (Poor) 
 Acceleration: 30 (Low) 

 Max Speed: 60 (High) 
 

Abilities: 

The Goo appears to be a single organism capable of splitting itself but it is actually many 
individual small blobs.  Each one is about 1/50 the size of the main character and it 
operates on a fairly simple algorithm: move towards the player.  But because of the 
properties of its graphical effect, when 10+ are present they seem to band together into a 
larger, more threatening blob.  The goo splits apart and reforms in a visually interesting 
and intelligent-looking manner. 
 
Snake Goo (Enemy) 
A goo monster that leaves a trail of stationary, dangerous goo behind itself as it moves.  The 
Snake Goo only travels between planets but attempts to weave around the player.  
Designed similarly to enemy in Centipede. 
 
Viral Goo (Enemy) 
Goo that exists on a planet and needs to be destroyed.  It spawns more goo continuously 
until the player drops it below about 4 members.  If it grows to its maximum count on a 
planet, it splits and infects another planet.  Likely used as a scoring mechanism; player gets 
points every time one is destroyed. 
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Game Resources 
Powerups 
Powerups will be used as a mechanism to allow the player to retaliate against his pursuer.  
See Game Mechanics for an explanation of how they work.  They will spawn in specified 
locations on the map, randomly chosen or scripted as needed.  There will only be one 
available at a time, with the next appearing some thirty seconds to a minute after the player 
has picked up and used one. 

Resources required: 

Each powerup will need one sprite and one sound effect. 
 

Currently planned powerups: 

 Mines: lay down a series of mines behind the player.  They explode after 3 seconds 
or when goo touches them.  When any one is triggered, they all explode.  When they 
explode, the game uses slow-motion to emphasize the blast.  This will require a 
specific powerup button to place when the user is ready. 

 Side-blades: the character has two blades around him that damage enemies if they 
come in contact with them.  This encourages the player to slice the side of their 
pursuer.  This lasts for about 20 seconds. 

 Speed boost: the character moves at double or greater speed for about 10 seconds. 
 Fence: the character lays down an obstacle behind them.  Any enemy chasing them 

slams against it and is delayed or destroyed (electrified fence?).  Possible shapes 
include a 'V' to funnel goo outward or a straight line to block a wide area. 

 
We will be experimenting with these powerup ideas and adding more as ideas co me. 
 
Score system: 
However it is implemented, we will need a UI element to track the score.  This should 
appear in a corner of the screen and be as small as possible while still being readable.  It 
will show an icon representing what needs to be collected for score, with a number 
representing the amount needed to complete the level. 
 
Ideas for icons include: 

 A small beaker that gradually gets filled in as more are collected 
 A small gooball that slowly animates 
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Game Environment 
Space 
The majority of the gameplay will take place in what looks like outer space, the strange 
dimension the Doctor has stumbled into.  We are disregarding the normal physical rules of 
space in favor of a free-form ‘whatever looks cool’ type of area.  The backgrounds should 
evoke traditional space scenes (nebula, black holes, stars), and capture a sense of grandeur, 
but also contain weird items – free-living plants, abandoned junk, and the debris of a 
hundred worlds.  The Doctor has essentially stumbled into the dumping ground of the 
galaxy. 
 
Level Mechanics 
We will need planets and larger wall borders for our levels.  Most of the level will have a 
relatively open space with several planet-like objects for the player to zip around, but we 
may want to at times push the player into tighter areas.  For these, we will need a tile set 
that approximates large space machines (abandoned ships might work particularly well).  
 
Several planets should be designed so that we can easily add properties to them, such as a 
bouncy planet or one with exceptional gravity. 
 
We are not currently anticipating traditional platformer obstacles such as pit traps but 
should be able to implement them quickly if needed. 
 
Levels 
Outlined is a rough overview of the game’s level progression.  Levels 1 and 2 will be the 
first ones completed, with others likely to be revised as the shape of the game emerges. 

1. Tutorial / Opening: this takes place in the Doctor’s home world.  The art style is 
different from the rest of the game – all 2D sprites.  This is a polish feature and is not 
necessary for basic functionality.  We see the Doctor in his lab, a wood-paneled room 
with a window, several bookshelves, a table, and several beakers.  We can see that 
the objects are floating off the ground and are tied down with ropes.  Through the 
window, we see other buildings tied down to the ground as well.  To build this, we 
need a single background and about 5 objects to float around, as well as a rope 
texture and joint physics. 

2. Level 1: A small area with 4-6 planets.  We give the player some time to get used to 
their objectives, and then unleash the first enemy.  The enemy will not get stronger 
nor be particularly aggressive.  When the player has collected a high enough score, a 
portal opens and they move to the next level. 

3. Level 2: The player appears in a tight corridor.  They move forward and then their 
enemy appears through the portal behind them—they’ve followed the player!  The 
player moves forward and is led to pick up their first powerup.  After this, the 
corridor opens into a larger room where more powerups and enemies await. 

4. Level 3: A new enemy is introduced.  The level involves moving between two major 
areas. 
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5. Level 4: Multiple enemies are thrown at the player simultaneously.  Heavily chase-
focused level. 

6. Level 5: Final showdown.  Excessive in all senses – ridiculous amounts of enemies, 
many, many explosions, and a boss fight if it can be squeezed in. 
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Game Controls 
Much of the way that controls behave is discussed in Game Mechanics.   
 
We will support both the Xbox controller and the Keyboard.  The controller will be our 
preferred input method but we will make sure the game is fully playable and fun with the 
Keyboard. 
 
With all controls, we will strive to use the fewest number of buttons possible.  The goal is to 
make the controls as elegant as they can be without losing important functionality. 
 
Xbox Controller 

 A Button: Jump / Slam 

 R Trigger: Gravity Enable 

 B Button: Use Powerup 

 Analog Stick: Move 

 Start Button: Menu 

Keyboard 
 Control: Jump / Slam 

 Spacebar: Gravity Enable 

 Shift: Use Powerup 

 WASD / Arrow Keys: Move 

 ESC: Menu 

  



June 5, 20110   Copyright © DigiPen 2010    [16] 

Visual Design 

Theme 
The game should have a comic, whimsical feel, 
evoked through hand painted characters / 
backgrounds, high saturation, and colors 
vibrant and suggestive. It’s space with a 
humorous edge. 
 
2.5D 
Because our engine is 3D, we will use it to 
build our environments and pull some fancy 
camera tricks.  However, a lack of 3D 
animators means we will be animating the main character as a 2D sprite.  We will mesh the 
two as best we can, implementing normal maps on the main character so he is lit like the 
rest of the world, but we will not try to ignore the difference – it should appear to the 
player to be a conscious stylistic choice. 
 
2D Assets: 

 Main character 
 Tutorial / Opening Level 
 Backgrounds 

 Particles 
 Goo enemies (comprised of both) 

 
3D Assets: 

 Planets 
 Level objects (static and free-moving) 
 Goo enemies (comprised of both) 

    
Space Background 
Stars, nebula, and galaxies all painted rather than found images. (perhaps on several 
different layers rotating at different rates.)  
 

UI 
As an organizing principle, the UI in Dr. Gravity will be minimal and represented through 
in-game assets.  Data that needs to be presented to the player will be offloaded as much as 
possible through graphics and sound effects. 
 
HUD (in-game display) 
If at all possible, there will be no HUD during a normal game of Dr. Gravity.  We may find it 
necessary to display score explicitly and the player’s health.  If so, these should be as small 
as possible and should hide themselves when not needed if playtesting shows it can work. 
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A mockup from earlier in the process.  The objects are not representative of the game as 
currently designed but the color palette and overall level of activity is. 
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Audio Design 
Sound Effects 
Sound effects will vary but be expected, from the crispy burn of your jetpack to the 
gloopiness of the goo enemies. 
Music 
The game will have ambient, synthesized music (similar in style to Vangelis’ soundtrack to 
Blade Runner) playing during the entire course of a game. 
 
Several of these combat tracks will be developed so that they can all play at once and form 
a large rhythm, and also be overlaid on top of the ambient space music.  Dr. Gravity will 
seamlessly mix these tracks to create a dynamic music score for the game. 
  



June 5, 20110   Copyright © DigiPen 2010    [19] 

Behavior Design 
Enemies will focus on getting to the player in interesting manners.  Already implemented is 
a simple system for moving towards the player; with the basic goo, this is sufficiently 
menacing to be appropriate.  For more advanced enemies, we will want to attempt more 
complicated behavior. 
 
The snake goo will move between planets, always attempting to move to a planet close to 
the player to box them in with the trail of goo they leave behind.  Logically it will operate 
similar to the player’s slam move: the goo picks a gravity target closest to the player, moves 
towards it on an action list, and then selects a new target when the destination is reached. 
 
The viral goo will not directly affect the player but instead grow in real-time.  As described 
above, when at a maximum population it will seed another planet. 
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Physics Design 
The physics engine will be two-dimensional. It will include collision-detection and force-
based movement. 
 
The gravitational physics of Dr. Gravity will not be accurate to reality, in which every 
gravitational body affects every other body. Instead, gravity will be simulated with only the 
closest gravitational body affecting any non-gravitational body. Using this method, bodies 
can move between planetary bodies at will. 
 
The player will ‘flip’ between bodies they are attracted to, such that a player moving in 
between bodies will be able to exactly when their gravity source changes.  Note that this is 
accomplished in games like Super Mario Galaxy and They Need to be Fed by reorienting the 
player model. 
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Multiplayer Design 
We are not anticipating building a multiplayer mode.  However, several possibilities 
suggest themselves and we will leave the option open as much as possible in case it 
becomes doable. 
 
 


