Sound and Music

1.1 Overall Goals

The game is targeted for Palm and PocketPC devices. The first ship target is Palm. This includes all Palm devices with OS versions equal to or greater than 3.3, including the new ARM based devices that will ship this summer. This version of the document is specific for the Palm release at this time. 

(note to ah & rr: although this document discusses high-end ARM based Palms, we cannot include in this contract specific work for it since we don’t yet have a device or even solid specs on what it can do. This contract will be for what we call “low end” and “mid end” devices (see below) and then we’ll do ARM based Palm and PocketPC in another contract later.)
1.1.1 Device Categories

On the Palm platform, there are many device types of varying audio hardware:

	Devices
	Expected Capability

	Low end. Palms with piezo buzzers. Some with better frequency response than others (i.e., IIIc vs. m505).
	- In game, 4 bit adpcm decoded to 8 bit samples @ 8khz. 2 channels are mixed at playback time.

- Out of game we have more cpu available which could be used to for sound, for example add additional mix channels, decode complicated formats, simple MIDI, or for sequencing with frequency and amplitude attenuation.

	Mid end. Newer Sony Clie models
	Same as above but with a Yamaha Sound chip (YMF761-Q) which has hardware support for 4->16 bit ADPCM (1 channel only unfortunately) and FM synthesized MIDI (16 simultaneous tones) for music.

	High end. ARM based Palms
	Same as above, however with plenty of hardware resources to support whatever we want. 8/16bit samples, 8K/16K or higher rates, any format desired. Many channels can be mixed.


Clie actually supports 4  ADPCM -> 16 bit decoded playback in hardware, however it isn’t mixed. In order to mix we’ll need to decode our format, mix, and then encode into Clie’s 4 bit ADPCM format for playback. Clie doesn’t have a raw PCM playback format.

1.1.2 Sound Effects / Music Capabilities by Device Category

The low end devices don’t have the audio fidelity not to mention cpu resources to support playback of music during game play. The low end also doesn’t have the memory resources to support large amounts of music. Some sort of space savings scheme needs to be employed such as MIDI or sequenced sounds (each sequenced sound being small), perhaps even sequencing back the game sound effects into a “score” with frequency and amplitude attenuation. This needs further discussion and investigation.

The Clie has very nice support for MIDI music. This is the Yamaha part:

	PDA Sound Generator LSIs 

	YMF761-Q 
	32QFN 
	PA-1 
	FM tone generator for PDA
	-
PalmOS support
-
FM generator: 16 simultaneous tones
-
4kHz/8kHz ADPCM replay
-
Internal DAC and speaker amp
-
Internal sound-correction equalizer circuitry
-
Stereo



The high end ARM based device has no limitations known at this time – part of the problem is that as this time the specs of the unit are not available (it is still under wraps). It is expected to have a nice speaker and significant cpu resource to dedicate to sound effects and music. 

The high end ARM based Palm has the capability to have music playback at game playback time, and the game will take advantage of that. Given these expectations, that platform can support 16 bit sound effects, high end music, and music while in-game.

This summarizes the above:

	Device Category
	Sound Effect / Music support

	Low end (Palm w/piezo).
	Low end sound effects, low end music.

Music out of game only. Music limited by size requirements and playback technology (TBD).

	Mid end (Clie)
	Low end sound effects,  high end music.

Music out of game only(*1). Music takes advantage of MIDI capabilities of Clie (FM synthesis).

	High end (ARM based Palms)
	High end sound effects, high end music. 16 bit sound effect where effective. Music for in-game experience as well as out of game(*2)


Note 1:  The Clie hardware may be able to mix MIDI and ADPCM simultaneously. If so then playing in-game music can be considered.

Note 2: The high end can run higher end MIDI such as midi with sampled instruments rather than just FM synthesis. Once we can evaluate the high end more closely we can look at this  (subject to: size, software, and qualitative evaluation).

(note to ah & rr: if the condition arises where an effect doesn’t sound good on either the low end or the mid end devices, talk to us about it, perhaps if it is bad enough we need to redefine what “low end sound effects” means.)

1.1.3 Memory Categories

The memory available on Palms is modest in general. The categories are: low memory size devices which have 2mb total, and high memory size devices which start at 8mb and extend (currently) to 16mb (possibly 32mb for the new ARM devices). These categories are used for budgeting sound size. Note there is the expectation that our audio compression technique will result in a halving of overall size (i.e., 1 second of 8bit, 8khz sound will result in 4K size).

Supporting only the lowest common denominator (low end Palms) for all devices would diminish the audio experience for high end customers. With this mind there are two budgets, the low end budget and the high end budget:

· High end, 350K, or 87.5 seconds. This would be what a 8mb / 16mb / 32mb customer installs without second thoughts for the best experience.

· Low end, 100K, or 25 seconds. This is what a 2mb customer could optionally install to save space. Many sounds may be missing or less elaborate.

Note that Clie devices all are “high end” devices with 8mb+ so the low end memory category applies to low end Palms only.

Note that the ARM based Palms have yet to ship so the above numbers may not apply.

It’s expected that the low end memory category is met by using a subset of the of the high end category (for example, one missle launch effect vs. two, etc), removing sounds in places where feedback is less of an issue, and perhaps even re-authoring some sounds to be smaller and/or more general.

1.2 Music

The below tables hold names for sound effects. These names are only in place to denote where actions use unique sound effects or shared sound effects.

(note to ah & rr: I am thinking of moving these tables outside of this document into a tool. This tool will allow you assign sound effects to each action listed below, and will allow you to build a Palm database with these sounds that you can then use directly with the game. This’ll be good for you guys to be able to try sounds in-game without us in the loop, and good for us since we can use it as part of our build process)
1.2.1 Out of Game Music

	Use
	Theme
	Style
	Notes

	Game Intro
	
	
	

	Level Intro
	
	
	Per level would be great, but probably a resource hog

	Win game
	
	
	

	Lose game
	
	
	


1.3 Sound Effects

1.3.1 GUI Sound Effects

	Use
	Notes

	Button tap
	

	Scrolling list select
	

	Edit box / character entered
	

	Checkbox
	

	General form show
	

	General form dismiss / hide
	

	Build menu show
	

	Build menu hide
	

	Build menu select item
	

	Mission Text Output
	


1.3.2 In-Game Sound Effects

	Sound Effect
	Effect
	Notes

	Base under attack
	Klaxon
	Hi tech klaxon

	New Construction Options
	
	Voice

	New Recruit Options
	
	Voice

	Win Level
	
	Effect

	Lose Level
	
	Effect

	Level Results
	
	

	Credits Increasing
	
	Mario style but not annoying, if possible

	Credits Decreasing
	
	Same. Rate of repeating TBD.


1.3.3 Unit Sound Effects

Machine Gun Infantry

	Sound Effect
	Effect
	Notes

	Fire
	MachineGun1
	

	Select
	Select1/2/3
	When unit selected. Random choice between 3 phrases

	Move
	Move1/2/3
	For move Command received. Random ch oice between 3 phrases

	Attack
	Attack1/2/3
	For attack command received. Random choice between 3 phrases

	Destroyed
	DeathScream1
	


Rocket Infantry

	Sound Effect
	Effect
	Notes

	Fire
	RocketFire1
	

	Impact
	RocketImpact1
	

	Select
	Select1/2/3
	

	Move
	Move1/2/3
	

	Attack
	Attack1/2/3
	

	Destroyed
	DeathScream1
	


Hostile Takeover Specialist

	Sound Effect
	Effect
	Notes

	Select
	SelectSpecialist
	Different voice for this guy, he is an engineer

	Move
	MoveSpecialist
	

	Structure Captured
	
	Voice preferably

	Destroyed
	DeathScream1
	


Light Tank

	Sound Effect
	Effect
	Notes

	Fire
	LighterProjectile
	

	Impact
	LighterProjectileImpact
	

	Select
	Select1/2/3
	

	Move
	Move1/2/3
	

	Attack
	Attack1/2/3
	

	Destroyed
	UnitExplosion1
	


Medium Tank

	Sound Effect
	Effect
	Notes

	Fire
	HeavierProjectile
	Heavier than light tank

	Impact
	HeavierProjectileImpact
	

	Select
	Select1/2/3
	

	Move
	Move1/2/3
	

	Attack
	Attack1/2/3
	

	Destroyed
	UnitExplosion1
	


Machine Gun Vehicle

	Sound Effect
	Effect
	Notes

	Fire
	MachineGun2
	Heavier than machine gun infantry

	Select
	Select1/2/3
	

	Move
	Move1/2/3
	

	Attack
	Attack1/2/3
	

	Destroyed
	UnitExplosion1
	


Rocket Vehicle

	Sound Effect
	Effect
	Notes

	Fire
	RocketFire2
	Could be same as RocketFire1 if it sounds good; not major issue

	Impact
	RocketImpact2
	

	Select
	Select1/2/3
	

	Move
	Move1/2/3
	

	Attack
	Attack1/2/3
	

	Destroyed
	UnitExplosion1
	


GalaxMiner

	Sound Effect
	Effect
	Notes

	Select
	Select1/2/3
	

	Move
	Move1/2/3
	

	Mine
	
	For when issuing a Move command and your destination is Galaxite

	Under Attack
	Voice
	The player wants to know when Miners are getting attacked

	Destroyed
	UnitExplosion1
	


Mobile Headquarters

	Sound Effect
	Effect
	Notes

	Select
	Select1/2/3
	

	Move 
	Move1/2/3
	

	Deploy 
	
	For when the Mobile HQ makes a transition into a HQ structure

	Destroyed
	StructureExplosion1
	


1.3.4 Structure Sound Effects

Machine Gun Tower

	Sound Effect
	Effect
	Notes

	Select
	Select1/2/3
	

	Repair
	Repair1
	Expect that this sfx will initiate repair, and the ongoing sfx will be credits decreasing

	Abort Repair
	RepairAbort1
	

	Destroyed
	StructureExplosion1
	

	Damaged
	StructureDamaged1
	Structures have graphical 3 states: ok, damaged, destroyed. This is for when the transition from ok->damaged occurs, a crunching but not destroyed sound

	Fire
	MachineGun3
	Different than machine gun for infantryman & tank.

	Select
	Select1/2/3
	

	Attack
	Attack1/2/3
	


Rocket Tower

	Sound Effect
	Effect
	Notes

	Repair
	Repair1
	

	Abort Repair
	AbortRepair1
	

	Destroyed
	StructureExplosion1
	

	Damaged
	StructureDamaged1
	

	Fire
	RocketFire3
	If it can be made suitable different than 1 & 2. Heaviest of all 3.

	Impact
	RocketImpact3
	

	Select
	Select1/2/3
	

	Attack
	Attack1/2/3
	


Human Resource Center

	Sound Effect
	Effect
	Notes

	Select
	StructureSelect
	No human voice

	Repair
	Repair1
	

	Abort Repair
	AbortRepair1
	

	Destroyed
	StructureExplosion1
	

	Damaged
	StructureDamaged1
	

	Recruit
	Recruit1
	HRC “recruits” biped units.

	Abort Recruiting
	AbortRecruit1
	

	Unit Ready
	
	“Unit Ready!” when unit is available


Galaxite Processor

	Sound Effect
	Effect
	Notes

	Select
	StructureSelect
	

	Repair
	Repair1
	

	Abort Repair
	AbortRepair1
	

	Destroyed
	StructureExplosion1
	

	Damaged
	StructureDamaged1
	

	Processor Door Opening
	
	Door animates open and miner backs into it. Just want sound of door opening; from then on it’ll be sound of credits increasing.


Galaxite Warehouse

	Sound Effect
	Effect
	Notes

	Select
	StructureSelect
	

	Repair
	Repair
	

	Abort Repair
	AbortRepair
	

	Destroyed
	StructureExplosion1
	

	Damaged
	StructureDamaged1
	

	Warehouse Too Full
	
	Voice


Reactor

	Sound Effect
	Effect
	Notes

	Select
	StructureSelect
	

	Repair
	Repair
	

	Abort Repair
	AbortRepair
	

	Destroyed
	StructureExplosion1
	

	Damaged
	StructureDamaged1
	

	Power Too Low
	
	Voice


Regional Headquarters

	Sound Effect
	Effect
	Notes

	Select
	StructureSelect
	

	Repair
	Repair
	

	Abort Repair
	AbortRepair
	

	Destroyed
	StructureExplosion1
	

	Damaged
	StructureDamaged1
	

	Construct
	Construct
	HQ “constructs” structures

	Abort Construction
	AbortConstruct
	

	Structure Ready
	
	Voice

	Structure Placed
	
	When placing a structure.  Not voice.


Radar Facility

	Sound Effect
	Effect
	Notes

	Select
	StructureSelect
	

	Repair
	Repair
	

	Abort Repair
	AbortRepair
	

	Destroyed
	StructureExplosion1
	

	Damaged
	StructureDamaged1
	


Research & Development Center

	Sound Effect
	Effect
	Notes

	Select
	StructureSelect
	

	Repair
	Repair
	

	Abort Repair
	Abort Repair
	

	Destroyed
	StructureExplosion1
	

	Damaged
	StructureDamaged1
	


Vehicle Transport Station

	Sound Effect
	High End
	Low End

	Select
	StructureSelect
	

	Repair
	Repair
	

	Abort Repair
	Abort Repair
	

	Destroyed
	StructureExplosion1
	

	Damaged
	StructureDamaged1
	

	Manufacture
	
	VTS “manufactures” vehicle units

	Abort Manufacture
	
	

	Vehicle Ready
	
	voice


