Decision theory and its applications in natural sciences by using the different techniques of image processing
----------------------------------------------------------------------------------
Summary
In this essay, we will introduce brief study about the decision theory and its applications in different fields in natural sciences by using the different techniques of image processing.
The scanning electron microscope (SEM) remains a main tool for semiconductor and polymer physics but TEM and AFM are increasingly used for minimum size features which called nanomaterials. In addition some physical properties such as microhardness, grain boundaries and domain structure are observed from optical and polarizing microscope which gives poor information and consequentially the error probability for discussion, as well as obtaining optimal decision will be high. Thus it is natural to squeeze out every possible bit of resolution in the SEM, optical and polarizing microscopes for the materials under test. In this essay we will introduce different techniques for image's processing to get more clarify and sufficient information to tackling our problem.  

Starting by obtaining set of images for prepared samples under different conditions and with different physical properties. These images will be analyzed using the above mentioned techniques as follows:

1- Converting the prepared sample's images (gray scale or colored images) to data file (*.dat) in two dimensional (2D). 

2- The 2D data will convert to 3D data file. 

3- All images will subject to the generate Wiener filter algorithm for 3D data file.

4- After filtering the 3D data file we can establish histogram, contours and 3D surface to analysis the image. 


Digital image processing techniques can be used to analyze a digital image or to process it to a new, improved image. Any situation requiring the enhancement, restoration, analysis, or creation of a digital image is a candidate for these techniques. Here are some of the major applications of digital image processing technology in use today.

Spectral enhancement relies on changing the gray scale representation of pixels to give an image with more contrast for interpretation. It applies the same spectral transformation to all pixels with a given gray scale in the image. However, it does not take full advantage of human recognition capabilities even though; it may allow better interpretation of the image by the user. Interpretation of the image includes the use of brightness information, and the identification of features in the image. 
 
Spatial enhancement is the mathematical processing of the image pixel data to emphasize spatial relationships.  This process defines homogeneous regions based on linear edges. Spatial enhancement techniques use the concept of spatial frequency within the image. Spatial frequency is the manner in which gray-scale values change relative to their neighbors within the image. If there is a slowly varying change in gray scale in the image from one side of the image to the other, the image is said to have a low spatial frequency. If pixel values vary radically for adjacent pixels, the image is said to have a high spatial frequency. 

The quality of filtering depends on the way the data is incorporated into the model. Data should be treated carefully and Wiener filter algorithm will be used.

