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3-D Air Hockey

Third Game Proposal

Revision History:

 7/21/2000  aa – Extracted from design notebook.

 8/ 8/2000 aa – Incorporated comments from RLB and JG.

 8/10/2000 aa – Ellaborated details; added images.
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Figure 1 

Goals

Secure Curl’s first customer for new business model

Demonstrate client side computing

Exercise Curl’s 3-D graphics

Present a game with superior user experience

The point in using Curl is to demonstrate Curl’s ability to provide users with a richer experience than can currently be made available with existing technologies while using a web-based application.  

There is a trade-off.  Playing 3-D Air Hockey, like the arcade games already offered on Pogo.com will be an absorbing experience.  Banner advertisements will be ignored and could be distracting.  Advertising will have to be inserted in the experience in ways that will not disturb the users playing the game, typically between games or if advertising is employed as part of the game.
Appeal to a large audience

The game described in the game concept contained complexities of game play that would render it unappealing to the general public.  Navigating a player in 3-D dimensions is a difficult task.  Two major simplifications are made to the game concept to make it easier to play.  The degrees of freedom of movement of the player and the cannon are restricted.

Generate a Revenue Stream for Curl

Definitions

Some terms will be used in this document in specific ways.  The definitions of these terms follow.

A user is one of the two humans playing the game.

The AI opponent is the programmed player that opposes the one human playing the game when the game is played with a single user.

A player is one of the two figures in the game view that a user controls.

The local player is the player controlled by the user on the user’s computer.

The remote player is the player controlled by the opposing user on some other computer.

A point is a sequence of play that starts with a serve and ends with a goal.

A game parameter is a constant setting whose value is determined by the game programmers, but may be adjusted as the game is perfected.  For example, the game concept states that a game is over when a player’s score reaches seven points.  User testing may determine that a different number of points would be preferable.  

Context

To achieve all project goals, 3-D Air Hockey exists within a context.  The game’s context must:

· Integrate with the rest of the Pogo.com web site.  

· Guide users through the plug-in and game installation process.  The user will not be able to distinguish between the plug-in installation and the down load of cached game elements.

· Entice Pogo.com users to try the game.

· Support user-to-user chatting.

· Display high scores.

· Manage any contests that Pogo.com may wish to hold.

· Manage the display of advertisement by

· Storing advertisements or fetching advertisements from some other source, such as a third party advertising server

· Selecting advertisements for display based upon player criteria  (What will the player criteria consist of?  Does Pogo have a standard user profile?  Can this profile be delivered in some way to the Curl client playing the game?  Possibilities: player age, player sex, player location, player’s other favorite games.)
· Inserting advertisements into the game

· Recording which advertisements were displayed

The following diagram describes the context surrounding the game.  
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Figure 2 – Logical Diagram of the Curl Game Area

Curl Game Area

There will be a premium game section linked to the rest of Pogo.com.  It will use conventional web technologies to entice users to try a Curl game.

Game Description Page

Each game will have a description page using conventional web technologies to describe the game in detail.

Curl Plug-in Download, Game Download

The user must be guided through the download and installation of the Curl plug-in.  It would extremely desirable if the download of the Curl plug-in be combined with the download of the user’s first Curl game.  

The user will select a game from a list of Curl games in the premium game section.  If the Curl plug-in is not installed, it is downloaded and installed first.  The game is immediately downloaded.  The download is longer than if the Curl plug-in were already installed, but the user is not asked to take additional actions.

A facility to display advertisements while downloading will be provided.

Curl Game Area in Curl

A version of the Curl Game Area could be implemented in Curl.  What better way to demonstrate our games, than to make full use of Curl’s functionality?  This of course assumes that the user has installed Curl and only makes sense if there are several Curl games to choose from.

Find Opponent

A user must find an opponent to play.  The user can choose to play against the AI opponent  When the user chooses to play against another person, the user will use a mechanism based on Pogo.com’s framework of game rooms and chat that lets visitors find opponents.

An effort will be made to make an estimate of the round trip time between two client computers and notes the connection speed of client computers.  This will help users select opponents with better network properties.

Game Page

The Game Page is the view that the user sees during the play of the game.  It is implemented in Curl and includes several panels.  Many of these panels will require custom artwork.  Some of these panels will present HTML content in an embedded browser window.

The layout of the Game Page differs from that used for the games in the current Arcade Favorites category.  It is believed that a wider game panel will make the game easier to play.  Thus the links area that is found on the left of these other pages has be turned into a horizontal panel.

The Game Page will resize its component panels when the user changes the browser window size, hiding or revealing elements in a way that conveys the best arrangement given the size.  This makes use of one of the advantages of client side computing.
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 Figure 3 – The Game Page in a Large Window

Game Panel

The Game Panel displays the play area.  The smallest usable size for this panel will be determined empirically.

Game Controls Panel

The Game Controls Panel displays controls that modify the play of the game.  The functions performed by these controls are described below, in the section Game Controls.

The Game Controls Panel also displays the current score and the amount of time left in the shot clock.

Game Instructions Panel

The Game Instructions Panel gives a brief key to the real time controls used by the player.  It is displayed when the user presses the “How to Play” game control button.

Auxiliary Content Panel(s)

Pogo.COM Top Banner

The top banner for the game page is implemented in HTML.  It is comprised or three areas:  The Pogo.COM logo is displayed in the upper left and gives the user at link to return to the Pogo.COM home page.  To the right of the logo is an area that identifies the game being played.  Below the logo and game title is a space for a standard banner advertisement.

Navigation to Other Parts of Pogo.com

The game page for Tank Hunter( surrounds the game view with HTML content that links to other parts of Pogo.com – back to games, how to play, prizes, features, and advertisements.

· Pogo.COM will tell us what content they would like to include on this page.

Advertisements

Advertisements can be displayed within the game and in the game page.  One technical issue is to create tools that will assist advertisers to produce advertisements in Curl that offer a richer user experience.  But in the mean time, traditional banner ads in GIF format can be displayed. 

Between-game full screen interstitials might be accomplished in Curl, but until higher-level tools are available, we will have to create advertisements on behalf of advertisers or train a variety of groups on how to build Curl advertisements.

The game can also play audio advertisements.

Game Objects

The Players

Player Appearance

The players are made up of three parts: the space suit, the rocket pack, and the cannon.  

The space suit can simplify the details of the human form, but should provide enough detail for the users to identify with the players as human.  (This may be a fancy version of Pong and the players are the equivalent of paddles, but we’d like the look of the players to be more than rectangles.)  Ultimately we could offer the user ways to customize their player.  The space suit does not need to move or articulate for this game.  

There must be some visual way to distinguish the two players.  This could be as simple as coloring the two players differently.  What may work best is that the players and the player’s side of the rink be colored similarly.  For example shades of blue on one side and shades of green on the other.

The rocket pack sits on the back of the space suit and has six nozzles: a positive x nozzles, a negative x nozzle, a positive y nozzle, a negative y nozzle, a positive z nozzle, and a negative z nozzle.  When the user fires one of the nozzles, the selected nozzle emits a puff of exhaust and a sound is played.

The player either holds the cannon or the cannon is attached to the players space suit.  Either way, the cannon needs to move as its angle is changed while it is aimed.  A sound should accompany the movements of the cannon and a special sound should be played when it reaches one of its limits of motion.  When the cannon is charged for firing some visual change and auditory feedback should occur.  When the cannon is fired, a flash should come out of its barrel and a sound should mark the event.

There must be some visual way to identify whether a player has the puck or not.  For example, the space suit could have lights that shine when that player has the puck.

Player Kinematics

The players are propelled by the jets on the rocket pack.  There are six jets: a positive jet and negative jet in each of the three Cartesian dimensions.  All impulses are applied to the center of gravity of the player.  The player never rotates about any axis and always faces the opposing player’s goal.

The user can change the aim of the cannon by changing its horizontal or vertical angle.  The range of motion is from –90( to +90(.

English cannot be applied to the puck.

The mass of the gas expelled by the rocket pack is negligible compared to the mass of the player.  This means that there is no change in the player’s mass as the rocket pack empties.  The rocket packs never empty during the course of the game.

To simplify things, vector of thrust is applied to player’s center of mass.

There is no gravity.  Things float until they hit something.  The puck floats until it hits a wall.  When it hits a wall it is reflected and the angle of incidence equals the angle of reflection.  Players can also float in the same way.  The main difference is that players are also reflected by the force field that divides the sides of the rink.

When a player bumps against a wall, a sound is played.  A different sound is played when the player bounces off the force field.  A bump against the force field is indicated by a visual similar to the well-known force field effect recent Star Trek series have used.

A player can be left against a wall or the force field without triggering the bump sound repeatedly.

All puck collisions are perfect.  No energy is lost.  When players bounce, they lose some fraction of their energy.

When a player catches the puck.  The momentum of the puck is added to the player’s momentum at the player’s center of mass.

When players shoot the puck the recoil of the shot pushes them.  The momentum given to the puck is subtracted from the momentum of the player at the player’s center of mass.

The Rink

The rink is a rectangular room.  A line marks the location of the force field separating the two players.  The color of the wall on one side of the rink differs from the color on the other side of the rink and match the color’s of the two player’s space suits.  In the future, new rink shapes can be added to the game.

The walls behave as idealized flat surfaces.  The puck and players rebound with mathematical perfection.  The walls appear more complex.  There could be seams, hatch covers, conduits, lights, or equipment that you’d find in a cargo ship.

The Goal

The goals are circular hatches that are opened.  The hatches are not visible to the users.

If the puck hits the rim of the goal it will either go through unpredictably or reflect wildly.  This is similar to when the puck in ice hockey hits the post.

The Force Field

The force field dividing the two sides of the room prevents the players from entering their opponent’s side of the room.  A line along the walls indicates the location of the force field.

Lighting

The shadows cast by the players and the puck will aid users to better understand the position of objects in space.  To have shadows there must be light sources.  Lighting is built into the walls.  Each wall would have a distinct light color making the shadows change color.

I am assuming that lighting effects will be relatively cheap. We could select object textures that do not reflect to simplify the computations. 

 This could be one place to demonstrate client side computing by providing a variety of lighting effects.  The lights could dim when the scoreboard displays a reply.  Also, different levels could have different lighting.  One level could have very dim lighting and a glow in the dark puck.

When a point is scored, a little light show is presented using colored spot lights.

The puck

The puck is spherical.  It must be easy to see as it moves.  This may require markings similar to those found on a soccer ball.  The puck makes sounds as it bounces off of walls.

Camera Views

I assume that cameras, like lighting, will be easily implemented and thus is another way for this game to demonstrate the advantages of client-side computing.  The game will offer a variety of camera views and controls.

There are many camera views and the user is given substantial control of these cameras.  To assist the less involved user, there are a few fixed camera positions that the user can select.

A camera can be outside of the rink.  To make this view work, some of the wall will be transparent, as shown in the Game Page diagram.

Overhead View

The camera is outside the rink and looks through the front, right, and top of the rink.  The green and blue colors indicate the two halves of the rink.

Opponent Overhead View

It is the overhead view of the opponent.

First Person Perspective

First person perspective displays what a camera placed at the player’s eyelevel sees.

Top View

The camera is directly above the center of the rink.  The top of the rink is transparent.

Side View

The camera views the rink from the side.  The nearest side wall is transparent.

BallCam View

The camera has a wide angle lens and faces the goal wall of the local user.

Scaffolding

Scaffolding assists the developers while the game is being constructed.  These elements are never displayed to the end users of the game.

Game Element Values Dialog

The game element size dialog offers the developer the opportunity to adjust parameters that control the absolute and relative values of object settings in the game.  This will make it easier to tune the game for best game play.

	Value Name
	Initial Value
	

	Player Mass
	50 Kilogram
	Includes cannon

	Player Height
	2 Meter
	

	Player Width : Player Height
	0.25
	

	Player Depth : Player Height
	0.10
	

	Room Height : Player Height
	8.00
	

	Room Width : Room Height
	1.00
	

	Room Length : Room Height
	2.00
	

	Goal Shape
	Circle
	Try rectangle

	Goal Width : Player Height
	1.25
	

	Goal Height : Player Height
	1.25
	

	Goal Depth : Puck Diameter
	0.50
	

	Puck Diameter : Player Height
	0.10
	

	Puck Mass : Player Mass
	0.05
	

	Rocket pack burst impulse
	1 Kilogram Meter / Second
	

	Cannon Impulse Range
	0 – 15 Kilogram Meter / Second
	

	Cannon Impulse Step
	0.25 Kilogram Meter / Second
	

	Cannon aiming range Y axis
	- 80( - 80(
	

	Cannon aiming range X axis
	- 80( - 80(
	

	Cannon aiming angle step
	1.00(
	

	Wall Bounce Energy Lost
	10 %
	

	Force Field Bounce Energy Lost
	50 %
	

	Smallest usable dimensions for game panel
	400 pixels wide, 300 pixels high
	

	Shot Clock Duration
	5 seconds
	Zero means no shot clock

	Winning Score
	7 goals
	

	
	
	


Lighting Controls

Each camera view has its own lighting associated with it and provides a control panel for adding, removing, and adjusting the lighting for that view.

· Light placement

· Light color

· Light intensity

Game Controls

The command bindings to keys, mouse movement, and mouse buttons are easily adjusted in the command binding control panel.

Single Machine Play

There are mechanisms that make it possible for a single person on a single computer to play the game for testing purposes.

Game Events

Game Controls

Game controls are in the Game Control Panel and trigger events that surround the play of the game.

Start Game

Begins the real time play of the game.  Only available when a game is not being played or a game is paused.

Pause Game

Temporarily stop a game.  Only available when a game is being played.  When the game is paused, an advertisement be presented before game-play can recommence.

End Game

Stop the current game.

Replay Point

If the all parties agree, a point could be replayed.  This would fair when a user was interrupted by a telephone call.

Customize Game

Lets the user customize the game by adjusting the available user preferences.

The items that the user can customize are:

· Command bindings:

· Charge cannon / fire cannon

· Change horizontal angle of cannon

· Change vertical angle of cannon

· Fire positive x jet

· Fire negative x jet

· Fire positive y jet

· Fire negative y jet

· Fire positive z jet

· Fire negative z jet

Find New Opponent

Stop playing this game and find a new opponent.

Change Viewpoint

The user can change the camera viewpoint at any moment.

Game Play Controls

Game play controls trigger real time events that occur within the play of the game.  They will be bounds to user gestures that may be keystrokes, mouse movements, or mouse button presses.  

Aim Cannon

The cannon is moved in single degree movements horizontally and vertically.  A cross hair indicating the aim of a player’s cannon is projected onto place on the wall where the cannon is pointing.  The cannon is recentered after every firing.

Shoot puck

The user shoots the puck by pressing the charge cannon button for a period of time and then releasing it.

Puck passes through the force field

When the puck passes through the force field the puck changes color and a sound is played.

Catch puck

Catching the puck is made simple by assuming that if the puck encounters a player; the player has caught the puck.  It is as if the spacesuit is covered with Velcro.  The player’s shape is fairly complex and could be simplified by asserting that the space suit emits a force field that attracts the puck.  The force field would be egg-shaped.  

Either the player catches the puck or the puck passes by undeflected.

Shot clock expires

When the shot clock expires, the cannon fires the puck in its current direction at a moderate velocity.  This penalizes the slow to fire user by giving the opponent an easy shot to handle.  This will need tuning.

Load cannon

When a player catches the puck, the puck is instantly loaded into the cannon.  There is no animation showing the ball being caught and the player transferring it to the cannon in the initial version of this game.

Move player

A player activates one jet on the rocket pack by pressing a button, which is indicated by an animation and sound. The jets fire in individual bursts.  The jets fire repeatedly, as long as the button is pressed.  More than one jet can be fired at once.

Feedback about a player’s position is provided by shadows on the walls.

Quantized Impulse, with a fudge

The rocket pack will deliver thrust in fixed units.  Pressing the button that controls one of the six thrusters will release a fixed-size burst of thrust.  Each burst of thrust adds a fixed amount of velocity to the player that will be designated by v.  Barring any other interactions, a player’s velocity will be an integer multiple of v.  So we could say that the player’s velocity could be noted as n ( v, where n is an integer.

Since there will be other factors contributing to a players velocity, a player’s velocity will not always be an integer multiply of v.  So at times the player’s velocity is x ( v, where x, is not an integer.  This could mean that there would be no way for a player to return to stillness.  To remedy this situation, rocket pack bursts delivered when the velocity in one direction is less than one, the bust in the opposite direction will set the velocity to zero.  This will make it easier for the player to be stilled.

Score goal

A goal is scored when the puck passes through a goal opening.  The scoring of a goal is followed by a light show and accompanying sounds.

After a goal is scored, the player who lost the point is given the puck to start the next point.

In an advanced version of the game special animations are presented similar to the advertisements and branding displayed between levels on Pogo.com’s Doomsday(.

Game Over

Win game

When a game is won, a congratulatory animation will be played.  Also, the score will be uploaded to the game server.

Lose game

The loser is offered consolation.

Start point

A point is started when the user with the puck shoots it.  The shot clock does not run at the start of a point.  At the start of a game one user is given the puck.  When a point is scored, the user against whom the point was scored is given the puck for the next point.

At the beginning of a game a coin toss determines who starts out with the puck.

Information Flow

Command Bindings

Keyboard Command Bindings

Mouse Command Bindings

Joystick Command Bindings

Custom Command Bindings 

Technical Issues

It is difficult to identify all of the technical issues that may affect the implementation of 3-D Air Hockey without a firm game definition and proposed architecture.  No accurate statement about the plausibility of building this game will be possible until these issues have received greater scrutiny.  

The development schedule for this game must coordinate well with the core development schedule and release schedule.

Here what I could think of.  Additions and corrections are welcome.

Networking

This game is being presented as a multiparty-networked game.  The game relies on a peer-to-peer network like to coordinate the actions of the two users.

The game needs to cooperate with the Pogo.com web site.  A server-based facility will be able to locate potential opponents and to determine their distance from one another.

In addition, the game must be sending triggers and events to the pogo web server or advertising web server requesting advertisements or announcements from those servers.

Questions:

· What is the state of our networking abilities?

· Will what we have be enough for this game?

· What security issues are raised by having peer-to-peer connection between the two users?  Are some parts peer-to-peer while other parts rely on server arbitration?  Does this in some way offer better security than pure peer-to-peer networking?

The game will need networking support to implement player profiles and to down load advertisements from an advertisement service.

3-D Graphics

The impact of this game will largely depend upon engaging three-dimensional animated graphics.  Most of the objects being animated are relatively simple.  Only the players will require a complex 3-D model.  Nonetheless, the player models will need to be created in a 3-D authoring tool like 3-D Studio MAX.  A way to import the player models into Curl will be needed as well.  

Does the 3-D Studio MAX to Curl translator suffice for the models required by this game.  If not, how much effort will be required to improve it?

Audio

The game will need to have better audio than what exists in Curl.  The game requires the ability to play multiple simultaneous sounds.  Even if we do not provide ambient background music, there are many situations where more than one sounds event will occur.  For example, a player may bounce off a wall at the same instant that the puck is shot.  Ambient sound can also be commercials and advertising sounds like in a stadium situation.

Performance

Will the network traffic for the chat facility and the stream of advertisements sent to the client machine interfere with game play or the network traffic supporting game play?

Simulation

The movements of the players and the puck follow Newton’s laws of motion.  Given that there are only three objects to move, this simulation should not be difficult to program.  But, we will probably want to build a robust simulator that could be used by other games.

Legibility

All of the Pogo.com games that I have examined were fixed in size.  For example Tank Hunter game window is 400 pixels wide by 350 pixels high.  A game implemented in Curl could be much more flexible and scale to fill available space.  However, the game must be legible at smaller resolutions.  

What is the smallest resolution the game should support?

What amount of space should be reserved for auxiliary information like advertisements? Full page interstitials will be 400 x 350
What can be done to keep the game legible as it is scaled up?

Content Authoring

Advertisements, instructions, contest rules, and links to other areas on the Pogo.com web site are all examples of supplemental content that may be implemented in Curl.  We cannot initially expect Pogo.com staff or advertisers to author their own Curl content; we will author it for them.  It is important note that eventually parties outside of Curl must be able to prepare their own content.  With that in mind there are two points to make:

· The design and implementation of the supplemental content should take advantage of the “gentle slope” by making it easy for Pogo.com staff to modify the text and hyperlinks in it.

· We should consider this a test case and try to determine what authoring tools would be needed to make it easy for a customer like Pogo.com to modify or create Curl content.

Connection to other Data

How does the game receive opponent selection information?

How does the game receive user profile information?

What is the protocol for interacting with an advertisement service like DoubleClick.  Can the Curl client communicate with such a server appropriately?
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