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In this work the problem of normalization was investigated and existing algorithms used in traditional square grid were modified and implemented to the hexagon lattice.
Nowadays the field of image processing has been developed in many different fronts. There already have been efficiently solved a lot of problems such as segmentation, finding faces, edge detection, text analyses and so on, and these algorithms are being improved and new one developed. Normalization of image recognition is a key issue, because in terms of geometric transformations recognition problem is closely related to the determination of object location, size, orientation angle and other parameters that determine the difference between the reference and input image. However most of methods are based on using square grid in spite of using hexagon sampling even though it seems closer to the human vision system. The reasons of the work on hexagonal image processing has not been sustained intense compared to square image processing are open to speculation.
Image processing in computer includes three stages: acquisition, processing and visualization. The first one – generating image data from a real world – can be performed different ways. For acquire hexagonally sampled images two main approaches can be used. The first one is to use dedicated hardware to acquire the image. However this approach is not very popular especially in Ukraine. The other one doesn’t need any special devices and based on manipulation the square sampled image to produce a hexagonally sampled image via software. Different approaches of getting hexagonal data sampling from square one were investigated by N. Hartman, A. Fitz, R. Green, I. Her and others. We used on of the ways of generating hexagonal lattice which is called “brick wall” that means pixels in alternative rows are shifted by half a pixel to simulate a hexagon sampling. I. Overington was noted that a hexagonal lattice can be approximated by a brick wall of rectangles having 8x7 aspect ratio. Also there were invented some methods of visualization hexagon sampled image on the square based hardware. C. Wüthrich used an accumulation of screen pixels which, when taken together, looked hexagonal shape. This approach zooms each pixel and reproduces it as a rectangle consists of 8*9 square pixels which is shown on.

The relatively new direction in computer vision application apparatus was Mathematical Morphology for image processing. Morphology can provide boundaries of objects, their skeletons, and their convex hulls. It is also useful for many pre- and post-processing techniques, especially in edge thinning and pruning. These methods mostly based on using theoretical-multiple operations and Minkowski operations. However the transition from continuous to discrete space creates many problems. The principal anisotropy discrete space makes it impossible, for example, turn to any angle. Also there is a problem with finding a distances. And most importantly, for some types of lattices ambiguously defined concept of neighborhood.
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Figure 1. – Neighbohood and connectedness

a) square grid; b) – hexagon lattice 
(Lee Middleton, J. S. Hexagonal ImageProcessing)
The set has a feature of connectedness if one of its terms to any other possible way to what will take place only through the points that belong to the set, with each next point the way to be adjacent to the current one. In Figure 1a shows three possible neighborhood on a rectangular grid: the neighborhood through side by side units and over and nodes. All three situations lead to paradoxical situations. However, the hexagonal lattice such problems do not occur, as seen in Figure 1b. This fact shows us the effectiveness of the application is the hexagonal lattice.
The developed method of image normalization is based on the method of sections. Each section obtained by processing a lot of tonal image is a binary image. Using the methods of mathematical morphology we can get image skeleton. Algorithm for finding skeleton is iterative, and at each iteration produced a set of separate points of skeleton, and the next iteration of the image that includes this set of points excluded from the analysis. Then we can find its set of singular points, which consist of two subsets: peaks belonging to the image boundary and interior points of image. Then if we consider the set of triangles formed with point sets and thus the two triangle vertices belonging to the set of boundary points, and third - to interior one. We are able to match elements of the set of triangles and a reference input image. Using the invariance condition of areas of affine transformations, we can hold a proper image.
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