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Digital image processing using matlab gonzalez ppt

Description: Historical development of image processing. Image data structures. Image Preprocessing. Image enhance ment. Image classification. Image postprocessing. Image compression and restoration. Figure modeling. Computer animation. Contour mesh conversion. Applications of image processing. Introduction to computer vision. Course staff and contact information:
Problem sets: You need to do problem sets to reinforce what you learn in lecture. Copying other people's work is strictly prohibited. Grading: Your grade in this course will be based principly on attendance, problem sets and exams as follows. Attendance 10% Problem sets 30% Midterm exam 30% Final exam 30% Software: You will need MATLAB to implement some examples in
class and to do your homework. If you are not familiar with MATLAB, please refer to the MATLAB and Image Processing primer provided at www.fundipbook.com Image Viewer: free software www.xnview.com Textbooks & Materials: Rafael C. Gonzalez and Richard E. Woods, Digital Image Processing, 4th ed, Pearson Prentice Hall, 2018. Chris Solomon and Toby Breckon,
Fundamentals of Digital Image Processing: a Practical Approach with Examples in MATLAB, John Wiley & Sons, 2011 (optional). Chapter 1Digital Image Processing with MATLABMahmut SіnecenAdditional information is available at the end of the chapter chapter relates to the Image Processing Toolbox in MATLAB. We learn about itsgeneral information and some examples will
be solved using it. After finishing thischapter, you can use MATLAB Image Processing Toolbox and write script forprocessing of images.Keywords: MATLAB, digital, image, processing, Fundamental1. Digital image processingThe image may be defined as a two‐dimensional visual information that are stored and displayed.An image is created by photosensitive devices which
capture the reflection light from two‐dimensional surface of object in the three‐dimensional real world (Figure 1). Each image hasintensity or gray value in x – y coordinate plane. If it is finite and discrete quantities, image iscalled digital image. In Figure 2, some digital images are shown.Digital image processing (DIP) has the different techniques for processing of digital images.DIP
has been applying many fields with technological advances, such as Medicine, Geograph‐ical Information Technologies, Space Sciences, Military Applications, Security, IndustrialApplications.1.1. PixelPixels, which are called pel or picture elements, may be defined as the smallest addressableelement in the digital image. Pixels of a color image have Red, Green, and Blue gray
values(Figure 3).© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative CommonsAttribution License ( , which permits unrestricted use, distribution,and reproduction in any medium, provided the original work is properly cited. Figure 1. Image.Figure 2. Digital images.Applications from Engineering with MATLAB Concepts2 Figure 3.
Pixels of a color image.1.1.1. Pixels relationships1.1.1.1. Neighbors of a pixelA pixel has three different neighbor types that are 4, 8, and diagonal. As shown in Table 1,neighbor of a pixel (p) in the x, y point of image (f) is defined in that 4‐neighbors;f(x - 1, y - 1) f(x - 1, y) f(x - 1, y + 1)f(x, y - 1) p f(x, y + 1)f(x + 1, y - 1) f(x + 1, y) f(x + 1, y + 1)Table 1. Neighbor of a pixel.N4(p) is shown
as 4‐neighbor of p pixel. Any pixel p in the image has two vertical and horizontalneighbors, and each of them is a unit distance of p, given by( ) ( ) ( ) ( ) ( ){ }4N p = f x,y-1 ,f x-1,y ,f x,y+1 ,f x+1,yDiagonal neighbors;Although diagonal neighbors are the same of 4‐neighbor, neighbor pixels are the corner ofpixels (p) and each of them is at
Euclidean distance of p, given byDigital Image Processing with MATLAB ( ) ( ) ( ) ( ) ( ){ }DN p = f x-1,y-1 ,f x-1,y+1 ,f x+1,y+1 ,f x+1,y-18‐neighbors;8‐neighbors is a combination of N4(p) and ND(p) and shown as N8(p).( ) ( ) ( ) ( ) ( )( ) ( ) ( ) ( )8f x-1,y-1 ,f x-1,y+1 ,f x+1,y+1 ,f
x+1,y-1 ,N p = f x,y-1 ,f x-1,y ,f x,y+1 ,f x+1,yì üï ïí ýï ïî þ1.1.1.2. AdjacencyIf two pixels are neighbors and their gray level values satisfy some specified criterion, thenthey are connected. A set of intensity values (V) is used to define adjacency and connectivity.There are three types of adjacency (Figure 4).Figure 4. Pixel adjacency.4‐
adjacencyp and q pixels are 4‐adjacency if they are N4(p) with values from V.8‐adjacencyp and q pixels are 8‐adjacency if they are N8(p) with values from V.m‐adjacency (mixed)p and q pixels are m‐adjacency if;•q is in N4(p) or,Applications from Engineering with MATLAB Concepts4 •q is in ND(p) and,•N4(p) ⋂ N4(q) = ⦰ with values from V.1.1.1.3. PathA path from pixel p with
coordinate (x, y) to pixel q with coordinate (s, t) with values from Vis defined as 4‐ ,8‐ , or m‐paths depending on the type of adjacency specified.According to V = {2,3,5}, If we want to find p and q pixels 4‐, 8‐ and m‐path, (Figure 5)Figure 5. Finding 4‐, 8‐, m‐path between p and q pixels.1.1.1.4. Distance measures of pixels•Euclidean Distance (De)( )22( , ) ( )eD p q x s y t= - + -
•City‐block Distance (D4)( )4,D p q x s y t= - + -•Chessboard Distance (D8)( )8, max( , )D p q x s y t= - -•Dm Distance; it is defined as the shortest m‐path.Digital Image Processing with MATLAB According to V = {2,3,5}, if we want to find Dm distance from p pixel to q pixel (Figures 6, 7, 8);Figure 6. Distance between p and q pixels.Figure 7. Example about the shortest m‐path.Figure
8. Solving example in the Figure 7.Dm is 5 because orange path is shorter than blue path.Applications from Engineering with MATLAB Concepts6 Figure 9. Distance measuring types.Digital Image Processing with MATLAB 1.2. Spatial resolutionSpatial resolution can be defined as the number of pixels per inch. Different spatial resolutionsof same image are shown in the Figure
10. Spatial resolution has different measuring methodsfor different devices.Figure 10 .Different spatial resolutions of same image.1.2.1. Dots per inch (DPI)DPI is generally used in monitors. Sometimes it is called PPI (Pixels Per Inch). But the twoexpressions have a difference. DPI is also used for measuring spatial resolution of printers. Itmeans DPI defines how many dots of ink on
printed image per inch.1.2.2. Pixels per inch (PPI)PPI is generally used in tablets, mobile phones, etc. If a and b are height and width resolutionsof image, we can calculate ppi value of any device using Equation 1.2 2  a bPPI Diagonal Size of Devices+=(1)For example; 1080 × 1920 pixels, 5.5 inch Iphone 6s Plus PPI value;PPI =10802+ 192025.5 ≅401 (it is shown in apple
web site)Applications from Engineering with MATLAB Concepts8 2 21080 1920 401(       )5.5PPI it is shown in apple web site+= @1.2.3. Lines per inch (LPI)LPI is referred lines of dots per inch of printers. Printer has different LPI values as shown inTables 2.Printer LPI valueScreen printing 45–65 LPILaser printing (300 dpi) 65 LPILaser printing (600 dpi) 85–105
LPITable 2. LPI Value of Printer.1.3. Image file formatsImage file formats are important for printing, scanning, using on the Internet, etc. The differentformats are used in the world. The most common formats are jpg, tif, png, and gif (Fig‐ures 11). In this section, the most common file formats (JPG, TIF, PNG, and GIF) are explained.Figure 11. Image formats.Digital Image
Processing with MATLAB 1.3.1. JPG (Joint Photographic Expert Group)JPEG or JPG is the most common standard for compressing digital image. It is used in webpages, document, email, etc. Because digital images have smaller size than other file formats.However, JPEG images have very low resolution.1.3.2. TIF (Tagged Image File Format)TIFF or TIF has the best resolution
for using commercial works. Although it is very high quality,the files have very big size.1.3.3. GIF (Graphics Interchange Format)GIF, which was used 8‐bit video for the people connecting to internet using dial‐up modem,was designed by CompuServe.1.3.4. PNG (Portable Network Graphics)PNG file format has smaller size than TIF and more resolution than GIF and JPG.
Nowadays,it is used in the web pages because of having transparency property.2. Basic image processing with MATLABMATLAB is a very simple software for coding. All data variable in MATLAB are thought amatrix and matrix operations are used for analyzing them. MATLAB has the differenttoolboxes according to application areas. In this section, MATLAB Image Processing
Toolboxis presented and the use of its basic functions for digital image is explained.2.1. Read, write, and show imageimread() function is used for reading image. If we run this function with requiring data, imageis converted to a two‐dimensional matrix (gray image is two‐dimensional, but, color image isthree‐dimensional) with rows and columns including gray value in the each
cell.I = imread(‘path/filename.fileextension');imread() function only needs an image file. If the result of imread() function is equal to avariable, a matrix variable (I) is created. File name, extension, and directory path that containsimage must be written between two single quotes. If script and image file are in the same folder,path is not necessary.The matrix variable of image is
showed using imshow() function. If many images show withsequence on the different figure windows, we use “figure” function for opening new window.Applications from Engineering with MATLAB Concepts10 imwrite() function is used to create an image. This function only requires a new image filename with extension. If the new image is saved to a specific directory, the path of
directory isnecessary.2.2. Image reverseImage reserve technique, each all elements of the matrix is replaced to be the top row elementsto bottom row and the bottom row elements to top row. In the other words, the image rotateson the vertical axis.MATLAB Image Processing Toolbox does not have function for it. Either the script is writtenor flipdim function can be used (Figure
12).Digital Image Processing with MATLAB Figure 12. Vertical and horizontal reverse.2.3. Image mirroringMirroring technique is the rotating of reversed image on the horizontal axis. In MATLABImage Processing Toolbox has imrotate() function for rotating image. This function needs threeproperties which are image matrix variable, rotating angle, and interpolation method(Figure
13).Figure 13. Image rotate.I_rotate = imrotate(Image Matrix Variable, Angle, Interpolation Method)Interpolation method•‘nearest’: Nearest‐Neighbor InterpolationApplications from Engineering with MATLAB Concepts12 •‘bilinear’: Bilinear Interpolation•‘bicubic’: Bicubic InterpolationExample2.4. Image shiftSometimes, an image can be wanted to shift up to certain pixel value on the
horizontal andvertical axis. imtranslate() function is used to shift of an image. In the Figure 14 the image shifts15 px right and 25 px bottom.Figure 14. Image shift.Digital Image Processing with MATLAB 2.5. Image resizeIf an image is displayed big or small size for showing details or general view, its resolutionmust be changed. These situations are called zoom‐in and zoom‐out.
Digital cameras orphotosensitive devices use optic lenses for zoom‐in and zoom‐out. But, interpolation methodsare only used for digital images. Most common problem of interpolation methods is thechanging quality of image (Figures 15, 16).Figure 15. Zoom‐in and zoom‐out.I_resize = imresize(I, Resize Rate, Interpolation Method)I is image variable, if Resize Rate is bigger than
1, it means zoom‐in, otherwise zoom‐out.Applications from Engineering with MATLAB Concepts14 Figure 16. Image resize.3. Image enhancementIn some cases, an image has useless or insufficient information for extracting objects becauseof different defects. So that, the image must be processed using different digital imageprocessing techniques for removing the defects or
artifacts. In this section, some principalmethods are explained for increasing the visibility and decreasing defects.3.1. BrightnessBrightness of an image is adjusted with adding or subtracting a certain value to gray level ofeach pixel.( ) ( ) 0 ,  ,  0 b Brightness incereaseG i j F i j b b Brightness decrease>= + =
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