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1. Point Clouding Algorithm
This algorithm will be applied to polygons that represent points.  Polygons that represent points are considered to be those polygons that have areas less than or equal to the area of a 4 meter diameter circle (legacy points were buffered by 2 meters).  This area is 12.56 m2.
The location of the original point is determined by finding the centre point of the polygon.
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Diagram 1: Point Clouding Algorithm
As Diagram 1 illustrates, the original point is first translated to a new point at a randomly chosen offset angle and distance.  The offset distance is chosen to lie in the range [75m, 225m].  Then the random point is buffered to produce a circular polygon.  The resulting circle encompasses the original point.  The random point could lie anywhere in the grey area. (i.e., at least 75 m and not more than 225 m from the original point)  The resulting clouded polygon is represented by the larger black circle that will be centered on the random point and will be 500 m in diameter.  This will ensure the original point is always at least 25 m inside the clouded polygon.  The clouded polygon area will be approximately 196,350 m2.

2. Polygon Clouding Algorithm

This algorithm will be applied to polygons that are larger than those representing points, yet not so large that clouding them would be pointless.  The lower threshold will be the approximate size of the circle that represents a 2 meter buffered point discussed in Section 1.  The upper threshold will be the approximate size of the clouded point polygon discussed in Section 1. Therefore, this algorithm will be applied to polygons with an area greater than 12.56 m2 and less than or equal to 196,350 m2.
Basically this algorithm involves buffering the polygon.  However, if we just apply a fixed buffer distance to all polygons that fall within the thresholds, we have no control over the resulting size of the polygon.  The business requires that the overall size of the clouded polygons be roughly the size of the 500 meter diameter circle that results from the Point Clouding Algorithm.  Therefore, a variable buffer must be used, inversely proportional to the size of the original polygon.
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Diagram 2: Polygon clouding buffer determination
As Diagram 2 illustrates, the variable buffer distance will be determined by first calculating the radius of a circle that is equivalent in area to the original polygon.  This radius is then subtracted from the radius of the clouded point polygon (250 m), to produce the value of the variable buffer distance.  (Since the original polygon area is always no greater than the clouded point polygon area, the variable buffer distance will never be negative).  The result will be used to buffer the original polygon.  This will provide some predictability in the size of the clouded polygons.   
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Diagram 3: Original and Clouded Polygons
Diagram 3 illustrates how the original and clouded polygons might compare using this algorithm.  The orange area represents the original polygon and the blue area represents the clouded polygon.  Notice how the smaller original polygon on the left receives a larger buffer than the larger original polygons on the right.  The resulting clouded polygons are very similar in size.
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