Creating Texture Transparency and Alpha Blending effects in Direct3D for S3 ViRGE Family


(ViRGE, ViRGE/VX, ViRGE/DX,ViRGE/GX,ViRGE/GX2 & ViRGE/MX)


Overview


There seems to be a surge in use of texture transparency and alpha blending effects in 3D games today. Availability of 3D Hardware acceleration is one of the big reasons behind the common use of these effects. One of the challenges a 3D Game developer faces today is to make these effects work and look the same, across different Direct3D hardware platforms available today. This document presents the transparency & blending features supported on the existing S3 ViRGE( family 3D accelerators. Please note that this information may not be valid for future S3 3D products.


Texture Transparency


Texture transparency can be done in two ways in Direct3D: alpha transparency & color key transparency. 


Alpha Transparency


With textures, the alpha channel of each texel controls transparency. The alpha texture formats supported by ViRGE are 1555, 4444 and 8888. To utilize alpha transparency in Direct3D, follow these steps:


Create a Direct3D texture surface with any one of the three pixel formats specified above.


Load the texture image from a file(or another surface) onto the texture surface. The alpha channel for all transparent pixels in this surface needs to be zero.


Set D3DRENDERSTATE_ALPHABLENDENABLE to TRUE.


Set D3DRENDERSTATE_TEXTUREMAPBLEND to D3DTBLEND_DECAL.


Now you are all set to render.


Color key Transparency


The ViRGE family natively supports only alpha transparency in textures. The ViRGE Direct3D driver converts textures with color key transparency set, to alpha textures. This conversion happens when the the texture is used for the first time. Given the way this type of transparency is implemented, it is important not to reload texture data into the texture surface. The driver will not do the conversion again and the color key will not work. As far as the driver is concerned, it is using the same texture that you loaded and used first. 


A color key can be set on a Direct3D texture using the following operation


(IDirectDrawSurface*)lpTextureSurface -> SetColorkey(flags,Colorkey);


See Direct3D/Directdraw documentation for details on parameters passed.


Transparency and Z-Buffering


When Z-Buffering is enabled, accelerators of the ViRGE family update the Z-buffer for transparent pixels. For all applications that use Z-Buffering, it is necessary to render all objects with transparent textures last. It is even better to Z-Sort all these objects before rendering to obtain the desired result. Another trick that may work in many situations is to set Z-Buffer update flag to OFF before rendering an object that has a transparent texture. Turn this flag back to ON after you are finished rendering the object.


Alpha Blending


D3DRENDERSTATE_ALPHABLENDENABLE flag enables alpha blending. There are three render states of importance in Direct3D that enable the various blending mode:


D3DRENDERSTATE_SRCBLEND


The supported states for this render state are D3DBLEND_ONE and D3DBLEND_SRCALPHA. All other values are not supported by ViRGE family.


D3DRENDERSTATE_DESTBLEND


The supported states for this render state are D3DBLEND_ZERO and D3DBLEND_INVSRCALPHA.


When no textures are specified, the alpha value used for blending is the Vertex alpha otherwise the alpha value used depends on the following parameter.


D3DRENDERSTATE_TEXTUREMAPBLEND


The following options are supported on ViRGE for this flag:


D3DTBLEND_DECAL 


Pixel Color = Texel Color�Pixel Alpha = Texture Alpha


D3DTBLEND_MODULATE


Pixel Color = Texel Color * Source Color�Pixel Alpha = Texture Alpha


D3DTBLEND_COPY (Same as D3DTBLEND_DECAL) 


Pixel Color = Texel Color�Pixel Alpha = Texture Alpha


Conclusions


Using alpha textures instead of color key textures can make your programs more portable. Alpha texture support is present in almost every 3D hardware accelerator. 


Use 4444 (or 8888, if you have enough memory) textures to create translucency effects. 1555 textures have only one bit of alpha. So, you can either have the bit on or off - thereby being limited to just "transparency" .we can't create a partial see through effect using 1555 texures with Direct3d on Virge. 


Turning on a blending mode that is not supported by the hardware is one of the most common problems in Direct3D applications today. Check the dwDestblendCaps, dwSrcBlendCaps and dwTextureBlendCaps in D3DPRIMCAPS structure, which is a part of D3DDEVICEDESC structure, to determine what features are present. There may be ways in which a desired blending effect can be obtained through existing features. 


Tables


D3DRENDERSTATE_TEXTUREMAPBLEND


Value�
Supported?�
�
D3DTBLEND_DECAL�
YES�
�
D3DTBLEND_MODULATE�
YES�
�
D3DTBLEND_DECALALPHA�
NO�
�
D3DTBLEND_DECALALPHA�
NO�
�
D3DTBLEND_MODULATEALPHA�
NO�
�
D3DTBLEND_DECALMASK�
NO�
�
D3DTBLEND_MODULATEMASK�
NO�
�
D3DTBLEND_COPY�
NO�
�
D3DTBLEND_ADD�
NO�
�



D3DRENDERSTATE_SRCBLEND


Value�
Supported?�
�
D3DBLEND_ZERO�
NO�
�
D3DBLEND_ONE�
YES�
�
D3DBLEND_SRCCOLOR�
NO�
�
D3DBLEND_INVSRCCOLOR�
NO�
�
D3DBLEND_SRCALPHA�
YES�
�
D3DBLEND_INVSRCALPHA�
NO�
�
D3DBLEND_DESTALPHA�
NO�
�
D3DBLEND_INVDESTALPHA�
NO�
�
D3DBLEND_DESTCOLOR�
NO�
�
D3DBLEND_SRCALPHASAT�
NO�
�
D3DBLEND_BOTHSRCALPHA�
NO�
�
D3DBLEND_BOTHINVSRCALPHA�
NO�
�



D3DRENDERSTATE_DESTBLEND


Value�
Supported?�
�
D3DBLEND_ZERO�
YES�
�
D3DBLEND_ONE�
NO�
�
D3DBLEND_SRCCOLOR�
NO�
�
D3DBLEND_INVSRCCOLOR�
NO�
�
D3DBLEND_SRCALPHA�
NO�
�
D3DBLEND_INVSRCALPHA�
YES�
�
D3DBLEND_DESTALPHA�
NO�
�
D3DBLEND_INVDESTALPHA�
NO�
�
D3DBLEND_DESTCOLOR�
NO�
�
D3DBLEND_SRCALPHASAT�
NO�
�
D3DBLEND_BOTHSRCALPHA�
NO�
�
D3DBLEND_BOTHINVSRCALPHA�
NO�
�



