Design Documentation 

Defense of Planet Earth

Contents

1. Introduction
3
2. Back Story
4
3. World Map
5
3.1. Winning and Losing
5
3.2. Weapon Accumulation
5
3.2.1. World Events
5
3.3. UFO raids and landing parties
5
3.4. Alien totals
6
3.5. Cities 
6
3.5.1. Population and Buildings
6
3.5.2. Population increase and trade
6
4. City Defense
7
4.1. Options
7
4.2. How it works
7
4.3. User interface
7
4.4. City Map and Buildings
7
4.4.1. Creation Parameters and features
7
4.4.2. Buildings
8
4.5. Weapons 
8
4.5.1. placement
8
4.5.2. Ammo
8
4.6. Aliens
8
4.7. Friendlies
8
4.8. Waves
9
4.9. Information from research
9
4.10. Winning and Losing
9
5. Research
10
5.1. Stories for research
10
6. Structures and Weapons
12
6.1. Types
12
6.2. Building
12
6.3. Upgraded versions of weapons
12
7. Combat
13
8. Alien Units and Races
14
9. Aircraft
15
9.1. How combat works
15
9.2. Damage
15
9.3. Refuel and Repairs
15
9.4. Friendly Aircraft
15
9.5. UFO's
16



1. Introduction

Defense of Planet Earth (DOPE) is a “fortress defense” strategy game where you must defend the world against waves of enemies of increasing strength.  There is a strategic wold map layer and a tactical city defense layer.  In the world map, the player builds weapons and other objects for the city defense events, builds aircraft to defend against UFO attacks, performs research and moves around aircraft to attack UFO's.  City defense occurs when a UFO landing party attacks a city.  The player places defensive structures around the city to defend against waves of aliens.

2. Back Story

The year is 2012.  They were detected early, but moving at such a high speed that they would reach Earth in less than a month.  Some rejoiced the idea of first contact.  But more were skeptical – it soon became public knowledge that no communication was forthcoming from the alien ships.  And how many they were!  Thousands upon thousands were seen by orbital wave technologies.  World leaders met.  Old enemies became friends; suddenly the petty squabbles of race, politics and resources had no meaning.  

In secret, UNAXO was formed for the worst case scenario – The United Nations Alien eXtermination Organisation).  But such a secret could not be held for long, for governments around the world began the construction of factories, powerplants and armanents beyond the scale ever seen before.  Researchers from around the world gathered as one, and a remarkable discovery led to the production of lasers as high powered weaponry.  

Some countries went into anarchy.   But most accepted the new climate – people knew that this was a climatic event that could decide the fate of the human race.  Unemployment became a thing of the past, and everyone from all sectors of business could make money.

The day has arrived.  The communication bands are still empty.  Some countries have reported sightings of UFO scouts; beams of light; abductions.  An explosion.  People become frenetic!  But the world leaders announce UNAXO – highly trained troops, weaponry in the millions, F-22's in their thousands.  A small relief, but enough - people become united as one!

3. World Map

In the world map, the player accumulates weapons and other objects for the city defense events, builds aircraft to defend against UFO attacks, performs research and moves around aircraft to attack UFO's.

3.1. Winning and Losing

The player wins the game by defeating all aliens.  The player loses the game when all their cities are lost.

3.2. Weapon Accumulation

Weapons are accumulated automatically over time.  The number and type of weapons depend on the total number of factories and powerplants in play and any special world events in play at the time

3.2.1. World Events

Sometimes special world events happen.  This will affect weapon production.  Following is a list of the events that can happen:

· Boom times – factories and powerplants double production

· Economic downturn – factories and powerplant productions halve

· World drought – population growth halved

· World pandemic – population growth becomes negative

· Fertile season – population growth increase by 50%

· Save Humanity campaign – population growth doubles

· New source of oil found – factories double production

· New source of uranium found – powerplants double production

· Depleted oil discoveries – factories halve production

· Nuclear meltdown – powerplants production halve

3.3. UFO raids and landing parties

UFO's appear in several fashions – scouts, raids and landing parties.

· Scouts will appear prior to landing parties.  Destroying scouts may delay appearance of landing parties.

· Raids will perform an arial attack on cities, destroying population and buildings over time, but will never destroy a city even if the population reaches the minimum of 1,000,000.

· Landing parties will perform a ground attack on a city (see city defense).

3.4. Alien totals

When the game is created a total amount of UFO's and alien citizens is created by the game depending on difficulty.  So every UFO killed on the world map and enemy alien killed in the city defending will be permanent for the aliens.  Once all alien UFO's and alien citizens are dead the player wins the game.

3.5. Cities 

Each country in the world has a city.  The following sections describes how cities work.

3.5.1. Population and Buildings

Each city is populated by citizens.  The number of citizens determines the number of factories and power plants (buildings as a whole) in the city.  Every 1,000,000 increases the buildings cap by 1.  

Buildings are automatically built over time if the cap is not reached.

Population may be killed by UFO landing parties, UFO raids and destruction of civilian buildings in the city defense stages.  If population drops below the total number of factories+powerplants then the player does not lose a factory or powerplant; however when a factory or powerplant is destroyed it won't regenerate.

Buidings may be destroyed by UFO landing parties, UFO raids and destruction of buildings in the city defense stages.  Destroyed buildings are rebuilt over time if the cap is not reached.

3.5.2. Population increase and trade

Population increases over time depending on the city's access in the trade network. 

4. City Defense

The city defense stage occurs when a UFO landing party lands at a city on the world map.  

4.1. Options

Firstly the player will be given the option to defend the city or let it be permanently destroyed.  Defend option will go to the city defense stage, otherwise the city will be permanently destroyed and the player will continue in the world map screen. 

4.2. How it works

In the city defense stage, aliens will attack the city in waves.  There are 5 waves and the player must successfully defeat each wave to win.  At the start players will place their defensive structures and weapons.  Then between each wave the player is given points which they can use to add additional structures and/or move existing structures.

4.3. User interface

The player will be able to scroll in, out and NSEW directions.  

There will be UI elements to support:

· placement of structures

· viewing of friendly and enemy units

There will be a play button to initiate the next wave.  Users will be able to fast forward, rewind and pause while playing and at the end of each wave, though only for the last wave/current wave being played.

4.4. City Map and Buildings

The player is presented with the city map, which is a top down view of the city.  The  map is a square or rectangle broken down into tiles.  Each tile can hold a building.  A tile can hold one or one or more units depending on unit size, but units will never be bigger than the size of one tile.  Each tile can hold one of the player's weapons.

4.4.1. Creation Parameters and features

A city map's bordering tiles are always blank, known as “sparse vegetation”, however one side may be covered by an ocean.

A city will always have at least one road and one special feature.  The special features are as follows:

· ocean – one border is blocked.  This means aliens will not attack from that side, giving an advantage to the player

· national park – a continuous section of the city has trees.  These will block aliens and will regenerate after a battle

· river – a river runs through the city and always perpendicular to the guaranteed road.  Aliens can only cross the river by using the bridge

· highway – a road which spans two tiles

· road – an additional road that runs through the map

In addition, there's a 50% chance of a 2nd road after the first created.

4.4.2. Buildings

There are 3 types of buildings:

· factories – the factories from the world map are represented on the map

· powerplants – the powerplants from the world map are represented on the map

· civilian buildings – There is a separate civilian building for every 100,000 citizens

All buildings can be destroyed by alien armies.  Every destroyed civilian building will result in 100,000 fewer civilians in the city.  

4.5. Weapons 

4.5.1. placement

Players can place weapons and structures between each wave.  The player will place most of their structures at the very start and will then be given the opportunity to add and modify placements between each wave.

4.5.2. Ammo

Weapons have ammo.  Laser energy is determined by the number of powerplants on the map.  Projectile ammo is determined by the number of factories on the map.  This means the player needs to think on what types of weapons they can afford to place.

4.6. Aliens

Aliens will invade from every side of the map, though at the start a % chance that aliens will appear on a given side will be made which will hold for the entire battle.  The species of aliens invading depends on the species of UFO that landed there.  Different species have different combat abilities.

Aliens will target both buildings and the player's weapon installations.

4.7. Friendlies

Friendly units from the city may appear on the map (the power of these may depend on research).  

Sometimes very powerful special units may appear, such as UFO-COM operatives.  UFO-COM is a top secret organisation which trains highly professional soldiers in the killing of hostile alien species.

4.8. Waves

There are 5 waves and the player must successfully defeat each wave to win.  Each wave ends when all aliens have been defeated.

4.9. Information from research

If the player has the relavent research the player can see

· the % chance of an alien appearing on each side of the map.

· the types of aliens that will invade

· The number of aliens in each wave

4.10. Winning and Losing

Winning the city defense will give the player research points.

Losing the city stage will result in the city being permanently destroyed.

The player wins the city by defeating all waves with at least one building still standing.

The player loses the city once all buildings have been destroyed (excluding player structures or weapons).

5. Research

The player gains research points whenever they win a city battle.

There are 4 schools of research – laser weapons, projectile weapons and alien recon, aircraft.

Alien recon

· Alien tactics – reveals the % chance of an alien appearing on every side of the city defense map

· Alien identification – reveals the controlling race of UFO's on the world map

· Alien communication – reveals the intentions of UFO's on the world map

· Alien organisation – reveals the number and type of aliens in every wave

· Alien weaknesses – increases all damage to aliens and UFO's of all weapons by 25%

Laser weapons

· laser cannons will now be built

· laser traps will now be built

· shields will now be built

· unlocks alien variant of each weapon

· unlocks the ultimate weapon

Projectile weapons

· artillery guns will now be built

· mines will now be built

· barriers will now be built

· unlocks alien variant of each weapon

· unlocks the ultimate weapon

Aircraft

· unlocks modified raptor

· unlocks interceptor

· ??

· increases damage by aircraft by 25%

· unlocks devastator

When winning a city battle, the amount of research points will be shown and the player will be able to choose which school the points go to.  All the points will go, however if enough points go to obtain the next tech then an information screen will show, then the player will be able to allocate the remaining points.   

5.1. Stories for research

Alien tactics 

UNAXO's initial fear was that the aliens would simply blow up the planet. But that fear was soon dismissed as aliens began ground tactical assaults against towns and cities of Earth.  It became apparent that they wished to conquer the cities with minimal damage and enslave the citizens of Earth.  

Alien identification

One surprising discovery was that the races invading Earth were vastly varied.  The popular theory is that the racial origins come from different solar systems as all races appear natural and non-cloned.  In addition, while ship design is generally the same, there are subtle differences on UFO craft controlled by different races.  This is presumably due to anatomical differences between races.

Alien communication 

All alien ships communicate using a combination of traditional wave technology and a previously unknown technology that has been named “hyperlight gravity”, an almost instantaneous form of data transmission.  A miniscule gravity well is created in space, which can then be used to send through gamma rays.  The well opens up in another area in space-time and the gamma rays are received by the receiver.  Humans have been able to construct a crude replica of this technology and can use it to detect alien communications.  While the content of data remains a mystery for cryptologists, they have been able to signature-match messages to observed actions to gain an idea on what enemy ships may be planning.

Alien organisation 

Later on in the war, more was learnt on the organisation of races.  Each are strictly regimental and only use their own preferred weaponry.  Because of this, aliens usually prefer to raid in sets of 2 or 3 different races to vary their range of skills.  In addition, it was discovered that all races may be enlsaved under rule of what we call the “white ones”.  The white ones have a very organised system of leadership, and the advanced white ones are able to emit psychic waves which can disrupt or destroy human brain waves.  Luckily the effective range of these waves are less than a few kilometres, so humans are able to rely on computers to control their weapons systems remotely.  However this race is a great threat to human civilization if left unhindered.

Alien weaknesses

One question that was asked is why did the aliens not attack en-masse?  This was answered later in the war.  UNAXO initially thought was that the aliens were simply overconfident and vastly underrated the ability for humans to defend themselves and to learn and apply UFO technology so quickly.  So the early arrivers of the fleet, in their arrogance, attacked first in small numbers. 

However as the later waves arrived, the ships showed signs of preexistant damage.  That damage became worse as later ships arrived.  It became apparent that these aliens are on the run from someone or something and wished a swift conquest of Earth as soon as possible.

Using their continuing knowledge of UFO technology, UNAXO were able to later exploit these weaknesses in UFO hulls and exploit the vulnerabililties of the alien races.

The only question is – who, or what, were after these aliens and what will come next?

6. Structures and Weapons

In the city stage the players place structures and weapons to defend against aliens in each wave. 

6.1. Types

There are different types of weapons.

Laser weapons

· built by powerplants.

· Attack only one enemy at a time but are powerful

Projectile weapons 

· are built by factories

· attack multiple enemies but less powerful

Lasers

ion cannon (special), Beam of Heavenly Light (ultimate)

laser turret, plasma turret

laser cannon, plasma cannon

laser trap, plasma trap

shield (blocks alien laser/plasma), alien shield (reflects energy)

Projectiles

missile launcher (special), The Silver Bullet (ultimate)

machine gun nest, gravity gun nest

artillery gun, alien gun

mine, alien mine

barrier (blocks alien projectile/gravity), alien barrier (reflects projectiles)

6.2. Building

Structures and weapons are build on the world map.  The number built depends on the number of factories and powerplants by all cities.  The type built depends on research.

6.3. Upgraded versions of weapons

Upgraded versions are only obtained from destroying UFO's on the world map and by winning battles.  The weapons in the player's inventory will automatically upgrade upon these two events.

7. Combat

This section details the mechanics of combat within waves.

ion cannon (special), Beam of Heavenly Light (ultimate)

laser turret, plasma turret

laser cannon, plasma cannon

laser trap, plasma trap

shield (blocks alien laser/plasma), alien shield (reflects energy)

Projectiles

missile launcher (special), The Silver Bullet (ultimate)

machine gun nest, gravity gun nest

artillery gun, alien gun

mine, alien mine

barrier (blocks alien projectile/gravity), alien barrier (reflects projectiles)

ion cannon, beam of heavenly light-

· always unit with highest hitpoints

Laser turret, cannon –

· attacker (50%)

· largest unit with lowest hitpoints in range (50%)

· a random large unit in range

· closest unit

laser trap 

· triggers on large units only

missile launcher, silver bullet

· always a unit which will cause the highest number of units to be hit by the blast (determined by units, not hitpoints)

machine gun nest, artillery gun

· attacker (50%)

· a unit in range which will cause the highest number of units to be hit (50%)

· closest unit

mine

· triggers on large units only

8. Alien Units and Races

white ones

· long range plasma rifles

· weak

gloops

· short range acid spit (projectile)

· individually very weak but come in large groups

· slow

rhinos

· large

· very powerful melee attack

· slow

lizardmen

· mid range gravity guns

· heavily armored

· slow

cyborgs

· projectiles miss 50% of the time

· plasma rifles or gravity guns

· heavily armored

shimmers

· lasers miss 50% of time

· mid range blasts of light

· fast

behemoths

· large

· many hitpoints

· always target weapons

· long range missile attack

· slow

buzzers

· small

· fast

· short range lasers or projectile attacks

9. Aircraft

9.1. How combat works

The player launches aircraft by clicking on the icon of the aircraft they want to launch.  The mouse changes to a display of how many aircraft that will be deployed.  Using the mouse wheel, the player can increase or decrease this amount.  The player will then click & drag in the spot and direction they want the aircraft to defend, or they can click an object to attack. 

If clicking an object to attack, the aircraft will immediately launch from the closest city to the object and be set on a timer.  The aircraft will attack the object as much as it can until the timer has expired.  Once the timer expires it has run out of fuel and it will return to the city it came from.

If clicking and dragging, an attack cone will be shown.  The cone will be in the direction of the mouse.  While the mouse is still dragging, if the user rotates the mouse wheel the cones will either spread out or converge onto the mouse click point.  On releasing the mouse button, the aircraft will go out from the nearest city to the destination click and defend the position.  The timer ticks down as usual when moving, but when stationary the timer only decreases 25% of normal.  Once the timer expires it has run out of fuel and it will return to the city it came from.

There is no way to recall aircraft once they have been launched.  The player must wait for the fuel timer to reduce to zero.

9.2. Damage

Both friendly and enemy aircraft have attack cones, one for each different type of weapon.  If an enemy is inside the cone then the weapon will fire at its given rate and deal its given damage.  If multiple enemies are inside the cone then the weapon will pick a random target. This random target is picked every time the weapon fires.

9.3. Refuel and Repairs

Alien UFO's never need fuel and never repair.

Friendly aircraft take time to refuel and repair damage they receive in combat.  They are placed into a repair/refuel status until completed.  Repairing takes longer than refueling.

9.4. Friendly Aircraft

· Raptor (modified Raptor)

· Interceptor (modified Interceptor)

· Graviator

Raptor 

speed – 2500 km/hr

weapons – 6 missiles, 1 cannon

Modified Raptor

The original F-22 raptor modified with alien technology.  In the early days of the war, only small progress had been made on UFO research.  UNAXO (united nations alien extermination organisation)

speed – 3000 km/hr

weapons – 6 missiles, 1 cannon

Interceptor

speed - 

9.5. UFO's

· Scout

· Fighter

· Carrier

Scout

Scouts areas prior to carriers appearing

speed - 

Fighter

Targets player's aircraft

Carrier

Carries landing parties to cities.  If a carrier reaches a city then a city battle will occur.

