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November 21, 2001 – Major update with new VKEYS and main ship 


update loop finally added and data objects reworked a little

Object Listing

This table lists all the physical objects that can exist in the game, their types, and their 

subtypes.  Other objects, such as ship upgrades, are listed later.

	Object Listing
	Type
	Subtype

	Ship
	Fighter
	X29

	
	Fighter
	MyShip

	
	Bomber
	Example

	
	Transport
	Example

	
	Capital Ship
	Carrier


	
	Capital Ship
	Cruiser

	
	Capital Ship
	Space Station

	Weapon
	Missile
	Dumbfire

	
	Missile
	Heat-seeking

	
	Missile
	Friend or Foe

	
	Missile

	Proximity

	
	Missile

	Swarm

	
	Missile

	Torpedo

	
	Missile
	Rapid-fire magnetic cannon

	
	Bullet

	Anti-missile

	
	Bullet
	Machine Gun Tracer

	
	Bullet
	Laser

	
	Bullet
	Pulse Gun

	
	Miscellaneous
	Mine

	
	Miscellaneous
	Chaff

	
	Miscellaneous
	Flare

	Static Object
	Space Object
	Planet

	
	Space Object
	Asteroids

	
	Space Object
	Escape Pod

	
	Space Object
	Cargo

	
	Space Object
	Space Junk

	
	Space Object
	Comets

	
	Space Object
	Gravity Well


Characteristics

NOTE: Next step is to make this section more thorough (data types, where it gets set etc)!

Physical Objects

Object Defining Data

Global Object ID

Object Type

Object Subtype

Variable Data

Object State

3D Position (x,y,z)

3D Orientation (yaw, pitch, roll)

3D Velocity (dx,dy,dz)

Total Translational Velocity (squared)

Total Desired Velocity (squared)

3D Angular Velocity (dYaw, dPitch, dRoll)

Object-based Constants

Max Translational Velocity (squared)

3D Max Angular Velocity

Max Translational Acceleration

3D Max Angular Acceleration

Mass

Ships

Variable Data

Engine Power Setting

Shield Power Setting

Weapon Power Setting

Slide Engaged

Afterburner Engaged

Autopilot Enabled

Throttle Setting

Shield Levels (front and back only for now and for simplicity)

Hull Armour Levels

Systems Status (various damaged systems)

Weapon Energy Level

Gun Points

Guns Linked

Missile Points

Miscellaneous Points

Miscellaneous Point Selected

Target

Upgrade Listing (Cloaking Device, Hologram, etc)

Local versions of ship-based constants to allow for customization (upgrading/damage) 
(but then another copy so we know what it goes back to when damage is 
repaired?)

Ship-based Constants

Maximum Possible Translational Velocity (actual object max depends on engine power 

          and number of misc. rechargeable items)

Maximum Shield Recharge Rate

Maximum Shield Levels (Front and Back)

Maximum Weapon Energy Recharge Rate

Maximum Weapon Energy

Max Shield Radius (and dimensions?)

Radar Range (radius)

Special Capabilities (dual mode, turrets, etc)

*Available Recharge Energy (for doodads) – better, give each upgrade a wattage and 
subtract that from the total available engine energy…

Hard point locations

Weapons

Previous position (for interpolation and finding collisions (may not be needed)

Damage To be Done

Type of Damage (normal, shield damage, shield-penetrating, energy-drain, leech)

Collision Radius

Bullets

That’s all

Missiles and Misc Weapons

Owner

Target

Damage Radius and Falloff

Type of Homing (none, heat-seeking, FoF)

Static Objects

Variable Data

Size

Object-based Constants

Gravity (actual gravity a function of size)

Interaction Radius (multiplier of size)

Collision Radius (multiplier of size)

Data Objects

Hard points

Constant Data

Hard point Number

Hard point type (Gun, Missile, or Misc)

Position on the ship

Guns

Variable Data

Ammo Level

Hard point

Time to Fire

Active Flag

Gun-type based

Bullet Type

Ammo Type

Initial ammo

Initial Time to Fire

Energy Cost

Ammo Cost
Missile Launchers

Variable Data

Ammo Level

Hard point

Time to Fire

Time to Lock

Active Flag

Missile Launcher Type-based

Missile type

Initial ammo

Initial Time to Fire

Initial Time to Lock

Energy Cost

Ammo Cost

Miscellaneous Objects

Variable Data

Target

Owner

Energy Level

Ammo Level

Current State - combination of enabled flag and active flag (for state-based)

Time to Fire

Time to Lock

Constant Data

Type (State-based or one-shot)

Ammo type

Homing Type

Energy Depletion Rate

Energy Recharge Rate

Ammo Cost

Initial Energy

Initial Ammo

Initial Time to Fire

Initial Time to Lock

Initial State

Deactivatable (or is it the sort of thing you’d be silly to turn off?)

Sample Misc Objects

	Object
	Type
	Effect

	Cloaking Device
	State based
	Causes the ship to go invisible in some way

	Hologram
	State based
	Creates a visual duplicate of the ship, which does not effect sensors and, therefore, homing locks

	Sensor Jammer
	State based
	Makes it more difficult to obtain a lock on the ship

	Anti-Missile Guns
	State based
	Try to shoot down incoming missiles

	Tractor Beam
	State based
	Causes a velocity on the targeted object towards the ship

	Flare Launcher
	One shot
	Drops a flare, confusing homing missiles

	Chaff Launcher
	One shot
	Drops some chaff, which may destroy missiles

	Mine Launcher
	One shot
	Drop a mine of some sort


NOTE:
I’m not convinced that the way I’ve set up misc objects is the best way to do it for 
practical purposes or for implementation.  We might end up special casing 
everything anyways, so maybe we should do so from the start.  I guess the 
fundamental activation sequence and all that can still be general enough, but we 
may need a set of flags indicating active objects for things like the hologram or 
even a pointer to the object to allow for varying goodness of objects, not to 
mention special code for things like anti-missile guns or tractor beams.

Ideas for available ship upgrades: higher top speed, more energy, better turning radius, 
extra ammo, more shields, more armor, faster recharge rates, extra hard points, 
faster locking, simultaneous locking for everything (rather than just active stuff), 
faster repairing of damage, target prediction computer, really most of the abilities 
of a ship can be improved in some way

MISSING: VKEY_AFTERBURNER

	AI Virtual Inputs
	Effect
	T
	Data

	VKEY_FIRE_GUNS
	Fire each of the currently activated gun(s)
	S
	No data needed – active state elsewhere

	VKEY_FIRE_MISSILE
	Fire a missile.  Depending on the parameter, can either be the currently activated missile(s) or a preset missile type
	S
	Which missile to fire, either a hardpoint number or –1 for current

	VKEY_ROLL
	Give the ship a roll-direction angular velocity
	S
	Percentage of available max.

	VKEY_PITCH
	Give the ship a pitch-direction angular velocity
	S
	Percentage of available max.

	VKEY_YAW
	Give the ship a yaw-direction angular velocity
	S
	Percentage of available max.

	VKEY_CHANGE_SHIELD
	Change percentage of available recharge energy routed to shields, taking or adding to the other two types to make up the difference.
	E
	Percentage increase (can be negative)

	VKEY_CHANGE_ENGINE
	Change power to engine (maximum speed)
	E
	Percentage increase (can be negative)

	VKEY_CHANGE_WEAPONS
	Change power to guns (recharge speed)
	E
	Percentage increase (can be negative)

	VKEY_EVEN_SHIELD_ENERGY
	Split total shield energy between front and back shields
	E
	No data

	VKEY_REROUTE_SHIELD_ENERGY
	Move a given amount of energy from the front shields to the back shields (for a positive amount of energy) or vice versa (for a negative amount) 
	E
	Percent moved (can be negative)

	VKEY_REROUTE_ENERGY
	*May need to be more than one VKEY if there aren’t enough parameters for this to work as one*

Transfer a given amount of energy (positive) from one system to another

NOTE: unless we change things, energy can only go between shields and weapons!  No problem. 
	E
	*2*

Amount of energy (%) and systems involved with 2 bytes – 1 for % and 1 for flags!

NOTE: Unless changed can just be a %, +’ve from shields to weapons and –‘ve for other way around

	VKEY_CHANGE_THROTTLE
	Change the throttle level by some percentage value
	E
	% change

	VKEY_SET_THROTTLE
	Set the throttle level to a value between 0% (stopped) and 100% (maximum velocity)
	E
	% to set to

	VKEY_SELECT_GUN
	Set the selected gun point to be the next one in the list from the current selection
	E
	No data

	VKEY_ACTIVATE_GUN
	Activate a gun point, meaning it will be fired with a VKEY_FIRE_GUNS.  Can be the currently selected gun point or a preset point
	E
	-1 for current gun or a hardpoint number

	VKEY_LINK_GUNS
	Links and unlinks guns.  If guns are linked, all guns will fire as soon as possible (ie together normally).  If unlinked, all guns of one type are staggered evenly one after the other
	E
	No data

	VKEY_SELECT_CONFIG
	Configures guns based on a preset combination of active and inactive gun points and the linkage flag
	E
	Preset configuration (either the config or a config number)

	VKEY_SELECT_MISSILE
	Set the selected missile point to be the next one in the list from the current selection
	E
	No data

	VKEY_ACTIVATE_MISSILE
	Activate a missile point, meaning it will be fired with a VKEY_MISSILE_GUNS.  Can be the currently selected missile point or a preset point
	E
	-1 for the current point or a hardpoint number

	VKEY_ACTIVATE_MISSILE_EX
	Activates either the currently selected missile point or a preset point, deactivating all other points at the same time
	E
	-1 for current point or a hardpoint number

	VKEY_SET_MISC
	Select a given misc object, either the next one in the list or a preset one (note – can only have one of these active at a time)
	E
	-1 for the next one or a preset hardpoint

	VKEY_FIRE_MISC
	“Fire” either the current misc object or a preset one, whatever that may mean
	S
	Index to fire

	VKEY_TARGET_CENTER
	Target the object closest to the player’s crosshairs (ie the middle of the screen) that matches the parameter (all, friendly, neutral, enemy, or attacker)
	E
	Type of target to focus on

	VKEY_TARGET_NEXT
	Target the next object in the lists that matches the parameter
	E
	Type of target to focus on

	VKEY_TARGET_CLOSEST
	Target the closest object to the player that matches the parameter
	E
	Type of target to focus on

	VKEY_MATCH_SPEED
	Set throttle to an appropriate percentage to match the current target’s speed
	E
	Type of target to focus on

	VKEY_AUTOPILOT
	Activate autopilot, whatever that means
	E
	No data

	VKEY_SLIDE
	Activates slide capability (turning doesn’t affect velocity), which also disengages afterburner automatically
	S
	No data


Total: 28 VKeys 

Update Process

High-level Overview:

For each ship:


Update ship’s status & process related inputs


Check ship for collision with all previously moved ships

For each weapon:


Update weapon’s status


Check weapon against previously updated weapons for collision/interaction


Check weapon against all ships for collision/interaction

For each other object


Update status


Check against all ships for collision/interaction


Check against all weapons for collision/interaction

Perform miscellaneous updates

 Ship Update Procedure

This section contains a pseudo-codish description of (hopefully) all of the steps needed to perform the per-frame update of each ship, including the inputs and their precise interpretation and effects on the game data (both ship-related and other).  This does not include the collision or interaction component of the overall update.

0. Autopilot


If autopilot is enabled and AUTOPILOT



Do whatever the autopilot does (leave the area?)


End if

1. Translational Velocity Update


If MATCH_TARGET_SPEED on

Set desired translational velocity to that of current target (or 



estimate of it?), if there is one.


Else if SET_THROTTLE on



Set desired translational velocity to appropriate % of max velocity


Else if CHANGE_THROTTLE on



Increase desired translational velocity by appropriate % of max 




velocity , keeping it within the bounds defined by 0 and the 



max velocity value


End if

If SLIDE off

Update translational velocity and acceleration from the previous frame 


based on the desired values and either a basic Runge-Kutta or real 


physics with a difference equation

End if

2. Angular Velocity Update

If YAW


Set yaw-direction velocity to given percentage of maximum yaw

End if

If PITCH


Set pitch-direction velocity to given percentage of maximum pitch

End if

If ROLL


Set roll-direction velocity to given percentage of maximum roll

End if

Update the angular velocity and acceleration from the previous frame based on 
the desired values and either a basic Runge-Kutta or real physics with a 
difference equation.  

3. Translational and Angular Position Update

Run the Runge-Kutta algorithm for translational and angular position based on


the position from the end of the previous frame and the new velocity and 


acceleration

4. Recharge Energy Levels

If shields are not at max


If weapon energy is at max

Add energy to the shields based on the percentage assigned to both 

weapons and shields and the energy available.  This energy 


is split between the shield sections evenly.


Else

Add energy to the shields based on the percentage assigned to 


shields and the energy available.  This energy is split 


between the shield sections evenly.

Add energy to the weapons based on the percentage assigned to 


weapons and the energy available.


End if 

Else


Add energy to the weapons based on the percentage assigned to both 


weapons and shields and the energy available.

End if

If EVEN_SHIELD_ENERGY


Split total shield energy between front and back shields

End if

If REROUTE_SHIELD_ENERGY


Transfer the given amount (can be negative) or remaining amount of 


energy, whichever is less, from the front shields to the back shields

End if

If REROUTE_ENERGY (this may need more than one VKEY)


Transfer the given amount of energy (must be positive) from A to B 


(based on either the VKEY or a flag if available).  If shields are 


involved in any sense, the energy is split evenly between the parts

End if

If needed and repair upgrade installed


Do repairs at the available level

End if

5. Update Time to Fire

For each gun on the ship


If time to fire > 0


Decrement the time to fire

End if

End for

For each missile mount on the ship


If time to fire > 0 



Decrement time to fire


End if


If missile is active, is homing type, time to lock > 0, and ship has a target



Decrement time to lock


End if

End for

For each misc item on the ship


If time to fire > 0 



Decrement time to fire


End if


If misc is selected, is homing type, time to lock > 0, and ship has a target



Decrement time to lock


End if


If misc is active (obviously has to be state-based for this)


Do anything else that the misc does while active


Deplete misc energy by energy discharge rate


If misc cannot stay active (energy <= 0, other things changed)



Shutdown the misc



Set misc to disengaged



Set misc to disabled


End if

Else


Recharge misc energy level by recharge rate


End if


If time to fire <= 0 and time to lock <= 0 and misc can be fired



Set misc to enabled


End if

End for

6. Change Settings

If CHANGE_SHIELD


Modify shield recharge rate by the given amount and split the change 


among the engine and weapon recharge rates


Reset max velocity and acceleration based on the new engine values


If desired velocity > max velocity



Set desired velocity = max velocity


End if 

End if

If CHANGE_ENGINE


Modify engine recharge rate by the given amount and split the change 


among the shield and weapon recharge rates


Reset max velocity and acceleration based on the new engine values


If desired velocity > max velocity



Set desired velocity = max velocity


End if 

End if

If CHANGE_WEAPONS


Modify weapon recharge rate by the given amount and split the change 


among the engine and shield recharge rates


Reset max velocity and acceleration based on the new engine values


If desired velocity > max velocity



Set desired velocity = max velocity


End if 

End if

If SELECT_CONFIG


Activate a preset set of guns and deactivate the remainder

End if

If SELECT_GUN


Set the current selected gun to point to the next gun in the list

End if

If ACTIVATE_GUN


Toggle the active flag for the currently selected gun

End if

If LINK_GUNS


Toggle the linking guns flag

End if 

If SELECT_MISSILE


Set the current selected missile to point to the next missile in the list

End if

If ACTIVATE_MISSILE_EXCLUSIVE


Toggle the active flag for the currently selected missile

Deactivate all other missiles 


Set all time to locks to initial value

End if

If ACTIVATE_MISSILE


Toggle the active flag for the currently selected missile 


Set its time to lock to initial value

End if

If SELECT_MISC


Set the currently select misc value to the next one in the sequence 


Set the selected misc’s time to lock to initial value

End if

7. Targetting

If TARGET_CENTER

Set the object closest to the center of the screen to be the current target


Else if TARGET_CLOSEST



Find closest object to the player which fits the given flag (all, friendly, 



neutral, enemy, or attacker) and set it to be the current target


Else if TARGET_NEXT



Target the next ship in the object list which fits the given flag (see above)


End if


If a new target has been set



Set all active missile time to locks to their initial values



Set current misc object time to lock to its initial value


End if

8. Firing

If FIRE_GUN


For each gun point on the ship



If (gun is active) and (time to fire <= 0) and (weapon energy is 


enough) and (enough ammo is available)




Create a bullet at the hardpoint with appropriate velocity 




and orientation




Deplete energy and ammo appropriately




Reset gun’s time to fire to its initial value




If guns are not linked





Set time to fire for all other guns of this type to be 





either 1/N of the maximum initial value 





(where N is the number of this gun type) or 





the current time to fire, whichever is greater




End if



End if


End for

End if

If FIRE_MISSILE


For (each active missile point) or (a preset missile point)



If (time to fire <= 0) and (ammo is available) and (weapon energy 


is enough)




Create a missile at the hardpoint with appropriate velocity 




and orientation




Set the missile’s owner to the player’s ship (needed?)




Deplete ammo and/or energy




Reset missile point’s time to fire




If missile type is homing and time to lock <= 0





Set missile’s target to player’s current target




Else





Set missile’s target to NULL




End if



End if


End for

End if

If FIRE_MISC

If current misc’s or preset misc’s (based on parameter) time to fire <= 0 and it has sufficient energy 


If misc is state-based



If state is deactivated



Set state to activated



Do misc’s initial actions


If misc is a homing type and time to lock <= 0





Set target to player’s current target


Else





Set target to NULL


End if

Else


Shutdown misc




Reset misc’s time to fire to initial value


Set state to deactivated

End if


Else



Create one of whatever the misc creates



Set the whatever’s owner to the player’s ship (?)



Deplete energy and/or ammo appropriately


Set misc to disabled


Reset misc’s time to fire to initial value



If misc is a homing type and time to lock <= 0




Set target to player’s current target


Else




Set target to NULL


End if


End if

End if

End if

NOTE: When afterburner disengaged:

Set afterburner to disengaged

Reset maximum translational velocity and acceleration

If current desired translational velocity > max. translational velocity,

Set current desired translational velocity = max. velocity



End if

