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Vision System Interface


The vision subsystem is defined as the set of code that takes as input a raw camera image, and returns as output a collection of detected color objects. The higher-level control code is defined as all code above the vision subsystem, including distance calculation, angle calculation, and interpretation of object type.


The vision subsystem will scan raw camera images. If a raw camera image contains one or more regions which are of interest, it will return (as an event) a vector containing one or more regions parsed from the image. These regions will be contained in a class named "VisibleObject", of the following form:

int ID




The top-level control code will define a set of colors (each identified by a unique integer) during initialization. Each identifier will be a constant, which both the vision subsystem and the top-level control code will be aware of. In this context, ID is the identifying integer representing the current detected color (for example, const int ORANGE = 1 could represent orange objects).

double X

double Y




These two values represent the centroid (or center of gravity) of the two-dimensional 'blob' of color detected. The values correspond directly to the width and height of the raw image; floating point numbers are used so that location can be pinpointed at sub-pixel level.

int Area




Area is the number of total pixels of the specified color detected in the contiguous region generated for this object. It represents the total volume of space this region takes up; for abstraction, the area can be used to derive a circle size to represent the object.

double Density




Density is a bit less straightforward than the other properties of a visible object. For every pixel analyzed by the vision subsystem, a 'probability' of a color match between 0 and 1 is assigned to that pixel. Only pixels with a probability greater than 0.2 are considered close enough to be a match. Density is the average of all probabilities of all pixels in this object. This factor can be used to determine how reliable a match the object is as a whole. For example, the top-level control code may wish to treat an object with density 0.2 (low probability of match) differently than it does an object with density 0.9 (high probability of match).

