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Image Segmentation
Image segmentation is a common term for a variety of image operations. Image segmentation is a necessary step in any image processing task involving the labeling and identification of constituent parts of an image or scene. For example, it may be of interest to identify the number of items of a given color, size, or shape in an image. The simplest form of image segmentation splits the image into two parts, the object and background, based on the amplitude value of a pixel. Similarly, it may be of interest to apply an image processing operator to a subregion with specific local characteristics. Presently, there are no general theories of segmentation.

Clustering is a classification technique. Given a vector of N measurements describing each pixel or group of pixels (i.e., region) in an image, a similarity of the measurement vectors and therefore their clustering in the N-dimensional measurement space implies similarity of the corresponding pixels or pixel groups. Therefore, clustering in measurement space may be an indicator of similarity of image regions, and may be used for segmentation purposes. The vector of measurements describes some useful image feature and thus is also known as a feature vector. Similarity between image regions or pixels implies clustering (small separation distances) in the feature space. Clustering methods were some of the earliest data segmentation techniques to be developed.

My project uses clustering to segment an image according to color features. This is accomplished by clustering the pixel values in the 3D RGB color space. The determination of the number of clusters comes from a visual examination of the image. Iterative refinement of the clustering outcome is possible based on a global classification measure. Alternatively, the classification result may be refined in a post-processing step, by removing outliers from each of the clusters and appropriately labeling them as belonging to none of the selected color classes.
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