Computer Games Development BSc(Hons)
       
                                    GP&G Level 5

GP&G

LEVEL 5
LECTURE 12 – Boundary Fill

Contents:

3LECTURE 12 – Boundary Fill


3Boundary Fill Algorithm


4Strengths & Weaknesses


4Increased Efficiency


5Flood Fill Algorithm


5Magic Wand Tool


6Soft Fill Algorithm





LECTURE 12 – Boundary Fill
Boundary Fill Algorithm

If the boundary of a shape is defined as a single colour, we can fill the interior region of the shape pixel by pixel using the boundary fill algorithm.

This algorithm is most commonly employed in painting packages, where the user first defines a shape with one colour, and then selects a point inside the shape to start the flood fill.

The fill algorithm starts from an interior position (x,y) and tests if the current pixel colour is not the same as the boundary colour. If it is not, the colour gets set to the desired fill colour and its’ neighbours are tested.

A Breadth-First Search approach can be used to cycle through each pixel and add neighbouring pixels to the queue. 
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There are two methods for processing neighbouring pixels from a current test position using either 4 or 8 neighbouring pixels.
Psuedo-code

Using a recursive function:

· Pass in the x,y pixel position, fill colour and border colour

· Get current pixel colour

· If colour value is not equal to the border colour or the fill colour

· Set pixel colour

· Check neighbouring pixels

· Repeat until no more pixels are filled

Strengths & Weaknesses

The 8 pixel test handles filling awkward shapes that have single (diagonally connected) pixels better than the 4 pixel method. 
However, due to the recursive nature of the algorithm the stack gets full very quickly
Refer to: animated examples on Blackboard

Increased Efficiency

Because this method requires considerable stacking of neighbouring points, more efficient methods can be employed.
These methods fill horizontal ‘pixel spans’ across scan lines. In this way it is only necessary to store a beginning position for each scan line

During the fill process, the left-most starting positions above and below the currently filled pixel are checked and stacked as necessary.
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Flood Fill Algorithm

The flood fill algorithm works in a similar way to the boundary fill algorithm. However, the flood fill algorithm uses a starting pixel colour (usually selected using the mouse), rather than a boundary colour. Neighbouring pixels are re-coloured if they share the same pixel intensity as the starting pixel.

The procedure taken to re-colour all connected pixels using the Flood fill algorithm is identical to those described previously.
Magic Wand Tool
A commonly used modification to the flood fill algorithm allows the user to specify min/max threshold values for the starting pixel intensity value. This then allows for the selection of neighbouring pixel values within a pre-defined range.
This approach is commonly used in 2D paint packages for the selection of areas of pixels, where the selection of a range of similar intensity values is required.
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Soft Fill Algorithm

Sometimes it is necessary to combine existing background colours with a foreground fill colour. This is often used to apply a tint colour to an existing set of pixels. The procedure taken to apply a linear blend across a set of pixels utilises a parametric linear function as follows:
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…where:
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is the output blended pixel intensity value
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 is a parameter in the range 0.0 to 1.0
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 is the foreground pixel intensity value
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is the background pixel intensity value
Exercises:

1. Implement a flood fill algorithm using the 4 pixel BFS method

2. Extend the previous implementation to the 8 pixel BFS method
3. Implement the scan-line flood fill algorithm to increase efficiency

4. Adapt one of the previous implementations to allow the user to select a number of pixels on screen within a specified threshold value using a Magic Wand Tool

4-connected area





8-connected area





1





3





1





2








� Refer to Hearn & Baker – Computer Graphics C Version 2nd Edition p.129


� The Magic Wand Tool is commonly found in painting packages, and is used to select a set of contiguous pixels that share a common intensity value within a defined threshold range.
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