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��Introduction

Purpose and Scope

Thank you for supporting the FPgaming line of game controllers using the Assassin 3D( technology.  The current product line is the FPgaming Assassin 3D, the Mad Catz Panther and the Mad Catz Panther XL.  The Assassin 3D technology products (hereafter called A3D Products) provide wicked-fast and intuitive control for first-person games.  By supporting the A3D products, your gamers will spend more time enjoying the game rather than struggling with their input device.

This Toolkit will provide everything your need to get the A3D Products operational with the minimal investment of time.  If you already have DirectInput support for your application, support for the A3D Products typically takes less 
than a few hours
.  Also, this Toolkit contains our contact information if you have any questions or need additional information.

Thank you again!

Installing the Toolkit

At this time, this toolkit contains purely informational text and does not need to be installed.  Refer to the A3D Product User’s Guide for installation of the Windows 95/98 Drivers.

Revision History

1.0 (04/11/97)	Original version

2.0 (11/11/97)	Added DirectX 5 support, Mad Catz Panther and Mad Catz Panther XL products.

�FPgaming A3D Products

FPgaming Assassin 3D Product Description

The FPgaming Assassin 3D Game Controller is a product for first-person action and role-playing games.  While it looks like a trackball, it actually connects between your joystick and computer to provide precise and fun, two-handed control. You can smoothly and easily "free-look" and move in games like Jedi Knight, Quake, Descent II and Hexen. The Assassin 3D is designed for you to kill with skill.

The Assassin 3D contains the following main features:

A/D conversion of 4 joystick inputs

High-speed 2-dimensional optical trackball

Support for joystick and Assassin 3D buttons (up to 17)

Mad Catz Panther Product Description

The Mad Catz Panther is the FPgaming Assassin 3D with a new look and a new name.  The color scheme is a red ball, light-gray buttons and a dark-gray base.  Technically, the Panther operates identically to the Assassin 3D.

Mad Catz Panther XL Product Description

The Mad Catz Panther XL is an integrated product containing a trackball and a high-button joystick.  It incorporates all the features of a Mad Catz Panther and an attached joystick.

The Panther XL contains the following main features:

A/D conversion of 4 joystick inputs (3 internal and one optional external rudder)

High-speed 2-dimensional optical trackball

17 buttons (12 on joystick and 5 on base)

As presented to the driver, the Mad Catz Panther XL operates identically as the Assassin 3D with an attached 14-button joystick (except that all buttons can be pressed simultaneously).

�User Interaction Models

General

This section defines how the controls of the A3D products should be used for control within a game.  This provides consistency to the user as they use their controller from game to game.  If you have other interaction models that you feel are appropriate, please incorporate them – and send a message to FPgaming.  We’d love to hear about it.

The main controls that the user can manipulate for the A3D products are looking around, moving around and activating features.  Looking around is accomplished with a high-speed trackball.  The user can look up/down and left/right.  Rolling is not supported.  Moving around is done with a precision joystick.  The user can move forward/backward and left/right (strafing).  Activating features are done by pressing buttons.  All A3D Products support at least 15 buttons for the user to command.  The number of buttons supported is provided to the game via a hardware capabilities function in DirectX.  It is recommended that all buttons provided by the A3D product are able to be used within the game.  And, preferably, all buttons are also able to be individually programmed.

In all cases, the A3D products are designed to be used with both hands.  Part of the control is allocated to one hand and part to another.  This way, inadvertent crossover of control cannot occur.  For instance, it is impossible to move within a game with the hand that is controlling looking.  Another way to view the controls is that one hand controls your eyeball and the other controls your feet.  Combined, you can perform some amazing actions and maneuvers such as circle-strafing become commonplace.

First-Person Shooters & First-Person Roleplaying

Examples of this genre include Id Software’s Quake 2, LucasArts’ Jedi Knight and Epic Software’s Unreal.

Trackball Control

The trackball is used for looking around.  By default, trackball left/right movement should translate 1-to-1 to eye left/right movement.  For instance, turning the trackball 90 degrees to the right should turn the game character 90 degrees to the right.  This 1-to-1 correlation between what the user is doing and what is occurring on the screen is critical to the intuitive usage of the A3D Product.  Also by default, trackball up/down movement should translate 2-to-1 to eye down/up movement.  For example, turning the trackball 90 degrees forward should turn the game character to looking down 45 degrees.  This 2-to-1 correlation is also critical correct feel of the A3D Product.  There is one exception:  a trackball up/down correlation of 1-to-1 is desirable for games where you are controlling a spacecraft rather than a character.  These games allow a full 360 degrees of pitch rotation rather than a typical +- 80ish degrees.

It is recommended that the game provide other selections so that user may customize the feel to their choice.  Sensitivity slider bars are very effective.

The effect to the user is that they are moving a remote eyeball.  They no longer worry about overturning or underturning.  Just like the eye knows exactly where to look, so does the user with an A3D Product.

Joystick Control

The joystick is used for moving around.  By default, joystick left/right movement should translate to character left/right movement (also called strafing).  The control should be proportional, linear and have a dead-zone (typically 10%).  This allows the user to perform actions such as walking, trotting and running and stopping.  It is also recommended that the game provide a large range of movement speeds (e.g. at least 50 in each direction).  This greatly increases the control by the user and makes the experience more intuitive.  Also by default, joystick forward/backward movement should translate to character forward/backward movement.  Joystick forward/backward movement should have the same controls as joystick left/right movement (proportional, linear and have a dead zone).  

Joystick rudder and throttle are typically not used.

The effect to the user is that their joystick is a multi-directional gas pedal.  They can move in any direction and their character moves in that direction.  And they determine how fast to move by how far they have the joystick from center.

Flight Simulations

Examples of this genre include Looking Glasses Flight Unlimited and Microsoft’s Flight Simulator.

Joystick Control

The joystick is used exactly as expected.  Joystick left/right movement is airplane roll, joystick up/down movement is airplane pitch.  Joystick rudder is airplane yaw and joystick throttle is airplane acceleration.

Trackball Control

The trackball is used as a 360 degree point-of-view (POV) control.  This allows the user to look around the cockpit just like they would in real-life.  Trackball left/right translates 1-to-1 to looking left/right and trackball up/down translates 2-to-1 to looking down/up.

Now the user can follow a bogey precisely and get full view of the cockpit!

�Microsoft DirectX 5 Support

DirectInput Test Setup

This test program is part of the Microsoft DirectX 5 SDK.  And, for purposes of this test example, the Mad Catz Panther XL will be used.

Select the Mad Catz Panther XL as your current Game Controller (via Control Panel, Game Controllers) and verify it is calibrated and it passes the testing.

Select Start, Programs, Microsoft DirectX 5 SDK, DirectInput Test.

Select the following from the DirectInput Quicktest dialog box:

Device			Joystick 1 (Mad Catz Panther XL)

Creation		DirectInputCreate

Creation		DirectInputA

Device Interface		DirectInputDeviceA

Click Status and verify you receive the “Device is attached” message.

Click Create.

Select the following from the Joystick 1 dialog box (within the Mode tab):

Cooperability		whatever you want

Data Mode		Polled

Form of…		A joystick

Axis Mode		Absolute

Buffer Size		whatever you want

Click the Data tab.

You will see the current data from the Panther XL being displayed on the screen.  For example:

X = 32768			joystick left/right

Y = 32768			joystick up/down

Z = 65535			throttle

Rx = 0				not used

Ry = 0				not used

Rz = 32768			rudder

S0 = 32868			trackball left/right

S1 = 32868			trackball up/down

POV = 
65535
 -1 -1 -1		point of view hat

<buttons pressed displayed here>

Move the Panther XL controls and verify the numbers are changing.

Joystick Controls

All 4 joystick controls (X, Y, rudder and throttle) are digitized by the A3D Product and then provided in the standard joystick fields:

lX		Current joystick X position (left/right)�lY		Current joystick Y position (up/down)�lZ		Current joystick Z position (throttle)�lRz		Current joystick Rz position (rudder)

If the user’s joystick does not have a throttle or rudder, these will be simulated by the A3D Product trackball.  Throttle and rudder simulation can also occur when the user has forced the simulation on.  In these cases, the trackball up/down simulates the throttle and the trackball left/right simulates the rudder.

The analog information supplied in these 4 fields is completely noise-free and jitter-free.  No filtering of any kind is needed on this information.  All A/D conversion is done internal to the A3D Product and the digital information is packetized and sent to the host computer.

Trackball Controls

In addition to the standard joystick controls, the A3D Product provides 2 digital controls.  These are trackball Yaw (left/right) and trackball Pitch (up/down).  These controls are available to the game developer on the rglSlider[0] and rglSlider[1] channels (respectively).

rglSlider[0]	Current trackball Yaw (left/right) movement �rglSlider[1]	Current trackball Pitch (up/down) movement

�The table below shows what data is presented during trackball usage. 

Trackball Movement� rglSlider[0] Channel Data�rglSlider[1] Channel Data��None�32868�32868��Trackball Left�< 32868���Trackball Right�> 32868���Trackball Up��< 32868��Trackball Down��> 32868��

Notice that the information is centered on 32868 rather than 32768 (which is how DX3 works).  This changed with DirectX 5 – only Microsoft knows why this happened.

The amount of movement away from the center is determined by how far the ball has moved since the last time the A3D Product information has been read.  In other words, this trackball information is relative to the prior reading.

When the trackball hasn’t moved since the last reading, the slider[x] channels will contain 32868.  When the trackball is moving left or right, the slider[0] channel data will change.  Left movement will cause the slider[0] data to move away from the center position of 32868 closer to 0 (to a minimum of 0).  And, correspondingly, right movement will cause the slider[0] data to move away from the center closer to 65535 (to a maximum of 65535).  Similarly, the slider[1] channel will move to a minimum of 0 when moving the trackball up and to a maximum of 65536 when moving the trackball down.

The amount that the slider[0] or slider[1] data is away from 32868, denotes the number of degrees the trackball has moved from the last reading.  The data is encoded to allow for resolutions higher than 1 degree.  This encoding is 32868 counts for 90 degrees of movement.  Therefore, to compute the number of degrees (using floating-point) from the last reading, simply perform the following:

Floating Point Conversion�Delta Degrees Yaw = ( (float) rglSlider[0] - 32868.0) * (90.0 / 32768.0)�Delta Degrees Pitch = ( (float) rglSlider[1] - 32868.0) * (90.0 / 32768.0)

Some applications use integer math rather than floating point and typically use a circle of 65536 (2^16) counts to represent a full circle.  In this case, the conversion to the number of degrees would be:

Integer Conversion (where 65536 counts equals a full circle)�Delta Degrees Yaw = ( rglSlider[0] - 32868 ) / 2�Delta Degrees Pitch = ( rglSlider[1] - 32868 ) / 2

�Buttons

The button assignments are based on the Joystick Selection made by the user in the Joystick Control Panel Applet.  The button information is stored in a byte-packed array.  Each button is located at rgbButtons[Button Number - 1].  POV values are located in rgdwPOV[n] and are double-word entries.  The following table details the button and POV mappings.

Button

Number�Mad Catz Panther & CH compatible joystick�Mad Catz Panther & TM compatible joystick�Mad Catz Panther & generic joystick�Mad Catz Panther & no joystick�Mad Catz

Panther XL��1�Joystick Button A�Joystick Button A�Joystick Button A�Panther Button Left�Joystick Button A��2�Joystick Button B�Joystick Button B�Joystick Button B�Panther Button Middle�Joystick Button B��3�Joystick Button C�Joystick Button C�Joystick Button C�Panther Button Right�Joystick Button C��4�Joystick Button D�Joystick Button D�Joystick Button D��Joystick Button D��5�Joystick Hat 2 - Forward�Panther Button Left�Panther Button Left��Joystick Hat 2 - Forward��6�Joystick Hat 2 - Right�Panther Button Middle�Panther Button Middle��Joystick Hat 2 - Right��7�Joystick Hat 2 - Backward�Panther Button Right�Panther Button Right��Joystick Hat 2 - Backward��8�Joystick Hat 2 - 

Left����Joystick Hat 2 - 

Left��9�Joystick Button X1����Base Button

X1��10�Joystick Button X2����Base Button

X2��11�Joystick Button X3����Base Button

Left��12�Panther Button Left����Base Button Middle��13�Panther Button Middle����Base Button Right��14�Panther Button Right������POV - Forward�Joystick Hat 1 - Forward�Joystick Hat - Forward���Joystick Hat 1 - Forward��POV - Right�Joystick Hat 1 - Right�Joystick Hat -

 Right���Joystick Hat 1 - Right��POV - Backward�Joystick Hat 1 - Backward�Joystick Hat - Backward���Joystick Hat 1 - Backward��POV - Left�Joystick Hat 1 - 

Left�Joystick Hat - 

Left���Joystick Hat 1 - 

Left��

�Programming Considerations

Make sure the dead zone for rglSlider[0] and rglSlider[1] is set to 0.  Any dead zone greater than 0 will reduce the resolution of the trackball.

Set up the minimum and maximum data values to 0 and 65535 for the 2 slider channels.  This will guarantee no loss of resolution occurs.

Note that the center point is 32868 and not 32768 as is standard for DirectX 3.

�Microsoft DirectX 3 Support

Joystick Controls

All 4 joystick controls (X, Y, rudder and throttle) are digitized by the A3D Product and then provided in the standard joystick fields:

dwXpos		Current joystick X position (left/right)�dwYpos		Current joystick Y position (up/down)�dwZpos		Current joystick Z position (throttle)�dwRpos		Current joystick R position (rudder)

If the user’s joystick does not have a throttle or rudder, these will be simulated by the A3D Product trackball.  Throttle and rudder simulation can also occur when the user has forced the simulation on.  In these cases, the trackball up/down simulates the throttle and the trackball left/right simulates the rudder.

The analog information supplied in these 4 fields is completely noise-free and jitter-free.  No filtering of any kind is needed on this information.  All A/D conversion is done internal to the A3D Product and the digital information is packetized and sent to the host computer.

Trackball Controls

In addition to the standard joystick controls, the A3D Product provides 2 digital controls.  These are trackball Yaw (left/right) and trackball Pitch (up/down).  These controls are available to the game developer on the U and V channels (respectively).

dwUpos		Current trackball Yaw (left/right) movement �dwVpos		Current trackball Pitch (up/down) movement

�The table below shows what data is presented during trackball usage. 

Trackball Movement�U Channel Data�V Channel Data��None�32768�32768��Trackball Left�< 32768���Trackball Right�> 32768���Trackball Up��< 32768��Trackball Down��> 32768��

The amount of movement away from the center is determined by how far the ball has moved since the last time the A3D Product information has been read.  In other words, this trackball information is relative to the prior reading.

When the trackball hasn’t moved since the last reading, the U and V channels will contain 32768.  When the trackball is moving left or right, the U channel data will change.  Left movement will cause the U data to move away from the center position of 32768 closer to 0 (to a minimum of 0).  And, correspondingly, right movement will cause the U data to move away from the center closer to 65535 (to a maximum of 65535).  Similarly, the V channel will move to a minimum of 0 when moving the trackball up and to a maximum of 65536 when moving the trackball down.

The amount that the U or V data is away from 32768, denotes the number of degrees the trackball has moved from the last reading.  The data is encoded to allow for resolutions higher than 1 degree.  This encoding is 32768 counts for 90 degrees of movement.  Therefore, to compute the number of degrees (using floating-point) from the last reading, simply perform the following:

Floating Point Conversion�Delta Degrees Yaw = ( (float) dwUpos - 32768.0) * (90.0 / 32768.0)�Delta Degrees Pitch = ( (float) dwVpos - 32768.0) * (90.0 / 32768.0)

Some applications use integer math rather than floating point and typically use a circle of 65536 (2^16) counts to represent a full circle.  In this case, the conversion to the number of degrees would be:

Integer Conversion (where 65536 counts equals a full circle)�Delta Degrees Yaw = ( dwUpos - 32768 ) / 2�Delta Degrees Pitch = ( dwVpos - 32768 ) / 2

�Buttons

The button assignments are based on the Joystick Selection made by the user in the Joystick Control Panel Applet.  The following table details the button mappings.

Button

Number�Mad Catz Panther & CH compatible joystick�Mad Catz Panther & TM compatible joystick�Mad Catz Panther & generic joystick�Mad Catz Panther & no joystick�Mad Catz

Panther XL��1�Joystick Button A�Joystick Button A�Joystick Button A�Panther Button Left�Joystick Button A��2�Joystick Button B�Joystick Button B�Joystick Button B�Panther Button Middle�Joystick Button B��3�Joystick Button C�Joystick Button C�Joystick Button C�Panther Button Right�Joystick Button C��4�Joystick Button D�Joystick Button D�Joystick Button D��Joystick Button D��5�Joystick Hat 2 - Forward�Panther Button Left�Panther Button Left��Joystick Hat 2 - Forward��6�Joystick Hat 2 - Right�Panther Button Middle�Panther Button Middle��Joystick Hat 2 - Right��7�Joystick Hat 2 - Backward�Panther Button Right�Panther Button Right��Joystick Hat 2 - Backward��8�Joystick Hat 2 - 

Left����Joystick Hat 2 - 

Left��9�Joystick Button X1����Base Button

X1��10�Joystick Button X2����Base Button

X2��11�Joystick Button X3����Base Button

Left��12�Panther Button Left����Base Button Middle��13�Panther Button Middle����Base Button Right��14�Panther Button Right������POV - Forward�Joystick Hat 1 - Forward�Joystick Hat - Forward���Joystick Hat 1 - Forward��POV - Right�Joystick Hat 1 - Right�Joystick Hat -

 Right���Joystick Hat 1 - Right��POV - Backward�Joystick Hat 1 - Backward�Joystick Hat - Backward���Joystick Hat 1 - Backward��POV - Left�Joystick Hat 1 - 

Left�Joystick Hat - 

Left���Joystick Hat 1 - 

Left��

�Programming Considerations

Querying the Joystick for Device Capabilities

All joystick capabilities are collected by making one Microsoft DirectInput function call; joyGetDevCaps.  This function will return the capabilities of the attached joystick.  If the A3D Product is installed, the capabilities will be:

JOYCAPS_HASZ�JOYCAPS_HASR�JOYCAPS_HASU�JOYCAPS_HASV�JOYCAPS_HASPOV, JOYCAPS_POV4DIR (optionally-set flags )

Additionally, wMaxAxes is 6, wMaxbuttons is 20 and wNumButtons will contain the current number of supported buttons.  This last number will change depending on the joystick selection made by the user:

Controller Configuration�Value in wNumButtons��Mad Catz Panther & No Joystick�3��Mad Catz Panther & Generic Joystick�7��Mad Catz Panther & TM Compatible Joystick�11��Mad Catz Panther & CH Compatible Joystick�17��Mad Catz Panther XL�13��

�Receiving Data from the A3D Product

All joystick information is collected by making one Microsoft DirectInput function call; joyGetPosEx.  This functions queries a joystick for its position and button status.  It also provides access to extended devices, such as rudder pedals, point-of-view hats, devices with a large number of buttons, and coordinate systems using up to six axes (like the FPgaming Assassin 3D).

Note:  Before calling joyGetPosEx, your application must identify the items to query by setting one or more flags in the dwFlags member of the JOYINFOEX structure.  See below for setting these flags.

Refer to the Microsoft DirectX Windows 95 SDK for details on syntax and usage.

In general, just set the dwFlags and call the function.  dwXpos

Some joysticks have a POV hat.  If so, within the wCaps field the JOYCAPS_HASPOV and JOYCAPS_POV4DIR will be set and the POV values will be contained in the dwPOV field.  Only 4-way hats are supported, so the values reported in the dwPOV field when a POV hat is available are:

JOY_POVBACKWARD		POV hat pressed south (value = 18,000)�JOY_POVCENTERED		POV hat at rest (value = -1)�JOY_POVFORWARD		POV hat pressed north (value = 0)�JOY_POVLEFT			POV hat pressed west (value = 27,000)�JOY_POVRIGHT		POV hat pressed east (value = 90,000)

Setting the dwFlags Field

In general, setting the flags in the dwFlags field of JOYINFOEX and calling joyGetPosEx is all that is needed to gather the A3D Product information.  No additional software is required.

This does assume, however, that the user has installed the A3D Product Windows 95 driver software, selected the A3D Product and has calibrated it successfully.  These user-performed steps are covered in the A3D Product User’s Guide.

To receive all 6 axes of information from the A3D Product, the game application can either set the JOY_RETURNALL flag or the following flags; JOYRETURNX, JOYRETURNY, JOYRETURNZ, JOYRETURNR, JOYRETURNU, JOYRETURNV.

Note: Do not set the JOY_USEDEADZONE bit (within the dwFlags field of JOYINFOEX) for any applications that use the A3D Product trackball controls.  This feature creates a dead-zone for all axes and, thereby, creates a dead-zone right in the middle of the trackball data.  The effect to the user is that fine-control movements are lost.



�FPgaming Developer Support

If you need any information with this toolkit, we are here to help.  Choose any communication method you prefer.

Internet E-mail

Both Developer Relations and Technical Support can be reached via Internet E-mail:  This is a very effective way to communicate with us.

FPgaming Developer Relations:	james@fpgaming.com�FPgaming Technical Support:		fptech@fpgaming.com

Sending a Fax

The fax number for FPgaming is

(510) 494-2037	Attn. Developer Relations.

FPgaming Web Site

You can connect to the FPgaming web site at:

www.fpgaming.com



or you can visit the Developer’s area directly at:

www.fpgaming.com/develop.htm



FPgaming has a page dedicated to support game developers.  From here you are able to download the latest toolkits, as well as browse through tips and tricks on supporting the A3D Product.

Phone Number and Address

FPgaming Main Number:	(510) 494-2033

You can also write for support.  Address your letter to:

FPgaming, Inc.�Attn: Developer Relations

39510 Paseo Padre Parkway, Suite 360�Fremont, CA 94538

Please include your daytime phone number and the best time to reach you.



�References

Microsoft( DirectInput( Application Programming Interface.  This document describes Microsoft’s joystick API for Windows 95.  Contact Microsoft to obtain the Game SDK.  Questions regarding DirectInput should be directed to Microsoft.

Microsoft( DirectX 5 SDK.
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