Art guidelines for working with the Symbian engine
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Background

The Symbian engine is a software only solution to drawing graphics on Symbian phones and other related mobile devices. To date tested devices include the Nokia 7650 and the Nokia “n-gage” phones. Since these devices offer no hardware or software help the whole graphics engine has to be programmed by hand. The current batch of phone devices that are being targeted for games have a RISC processor that is only clocked at 103MHz.

Technical

The screen is 176x208 pixels using 12 bits per pixel. This means each red, green and blue component is 4 bits large.

The engine is able to draw triangle polygons with any combination of the following effects.


Flat shading.


Intensity gouraud shading without dithering.


RGB per vertex gouraud shading without dithering.


Additive alpha transparency with 256 levels. Transparency per polygon is taken from the material alpha setting (0% to 100%). Note this is not the same as an alpha map which has transparency per pixel information.


Texture mapping, non-perspective correct, with any UV ranges per vertex from 0.0 to 1.0 and bill boarding tests. Tiling is now supported.


Sub-pixel correction but no edge anti-alias.


Sub-division can be used to avoid texture warping.


Z-Buffering/Z-Sorting.

The engine can also draw on textured sprites with rotation and scale and transparency with mask tests.

Basically if you think of the PSX1 then you have the visual capabilities figured out.

The target device has 7Mb available for the game. There are no set areas for textures, models, sound and code as everything is lumped together in the same memory. So we need to budget carefully but it also allows us some flexibility for each resource.

Guidelines

The Carve Max exporter can be used to export AMF files ready for use in game. Tools have already been written that can take the exported Max.

Textures should be TGA files saved as 24 bit and must be powers of two in size, they need not be square. i.e. 8x8, 16x16, 16x32

Exported Max files should only reference files that are on the network.

No spaces in file names or folders for any file.

If the model needs to be animated then the usual steps of saving a base skin file to use for the model is needed. The same as Carve I believe. (
Character studio can be used.

More bones makes the rendering slower, please try to use as few bones as possible. Also one weight per vertex per bone would really help. The use of combined weights greatly increases rendering time.

Using Z-buffering will make the rendering slower however it will allow Z-sorting issues to be removed. For now it may be worth remembering that your models could have Z-sorting artefacts.

Low poly! ( (Sorry) I’m thinking of no more than 1000 polys a frame at the moment.

Using RGB vertex colours or texture tiling is slow in software, try to avoid it if at all possible.

If textures for models are packed on to 256x256 texture pages then this helps a lot with drawing speed.

Pixel colour 255,0,255 (bright purple) is always drawn with full transparency. This is your mask colour. Each material face can be set to have a variable level of translucency but there are no alpha maps to allow per pixel control for translucency. It is possible but doing two texture reads per pixel is really slow as it needs four times more registers to do this.

We can draw as many polygons as we like and will fit in the phone memory. The polygon estimate is based on a simple texture face. Bones and AI also have an impact on this. AI does not have much impact but complex skeletons with lots of bones do as these need lots of calculations per pixel.

Maximum bones per model is set at 32 for now. This can be extended if needed.

Sprites are not as expensive as similar textured faces. There shouldn't be any issues with regards to sorting, size or overlays.

Revision history

21/2/2003
Added colour saturation to gouraud shading.



Added RGB gouraud vertex shading.



Added texture tiling Although this is slow… ;)



Updated guidelines to reflect these changes.

26/2/2003
Added more guidelines.

