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LECTURE 14 – Sprites
What are they?

Sprites first appeared in the mid 1970’s.
Consist of pre-rendered 2D image or animation used as a small component (game element) within a larger scene.
Sprites enabled two separate images to be merged into one image. Priority flags were used to control foreground / background rendering to allow one image to move in front of another.

Two Techniques used for Software Rendering

Binary Image Masks

Binary image masks were used for each sprite to identify transparent areas within the image. This technique was commonly used for bitmapped video frame buffers. The Image mask was commonly stored in a separate file.
It is now more common to store the transparency image map as an alpha channel within the image – i.e. 8 bits per channel (0-255) to represent the red, green, blue and alpha intensity values.

Transparency

A single colour value is used to identify transparent areas (often black or white). During the blitting process, pixels with this colour value are ignored (not rendered). This technique was usually used with indexed colour systems.
Dirty Rectangles

One technique used to update the rendering of a scene was to only update those areas of the image that have changed.

As CPU’s increased in power this has become less of an issue. Now the entire screen buffer is ‘cleared’ each frame.

Indexing into Sprite Map
It is common practice to store all your sprites in a single map, and then use a simple lookup table to select a region of pixels to use in the BitBlit.
Care should be taken when creating a sprite map to facilitate the selection of character fonts using the relevant ascii character code.
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Bit-Blit

Bit-Blitting (bit block image transfer) is the process of merging two separate images into a single image.

The process of Bit-Blitting involves two bitmaps (source and destination) and a mask to control the blend.
In its simplest form a 1 bit mask is used to accept/reject individual pixels during the rasterization process. Using a 1 bit masks does not permit blending of source and destination pixel intensity values.

Manually looping through each pixel in the bit mask (checking if it should be rendered) and then copying the respective pixel intensity value across is very expensive to compute.

Instead AND and OR raster operations are used to merge the source and destination images.

If the sprite uses black to determine transparent pixels, then the corresponding mask should use a bit value if 1 for transparent and 0 for solid.

Implementation

Steps

· First: The mask is AND’d with the destination image to create black areas where the source image will appear.

Any value AND’d with 0 equals 0, and any value AND’d with 1 remains unchanged

· Second: The colour sprite is OR’d with the destination image

Any value OR’d with 0 remains unchanged – i.e. destination remains unchanged, and the black areas are filled.

NB> If the sprite uses white to determine transparent pixels, then the corresponding mask should be reversed, and the bitwise operations should also be reversed – i.e. OR then AND
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Exercises:
1. Implement your own software bit-blit procedure to display layered sprites using two bit masks
2. Create (or steal from google images) your own Font Map that contains all standard ascii characters. 
3. Write a function to select the correct character from your font map (using standard ascii indexing method) when the user presses a key on the keyboard. This should typically include the following:
a. The function should accept a string and select the appropriate sprites from a sprite map to display it. The function should be able to handle both letters and numerals. 
4. Extend your previous implementation to include an on-screen time-stamp to display the correct time and date.
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