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ABSTRACT

                 A graphical user interface (GUI) is a pictorial interface to a program.  GUI can make programs easier to use by providing them with a consistent appearance and with intuitive controls like pushbuttons, list boxes, sliders, menus, and so forth. The GUI behaves in an understandable and predictable manner, so that a user knows what to expect when he or she performs an action. For example, when a mouse click occurs on a pushbutton, the GUI should initiate the action described on the label of the button. 
                In our project we used GUI to design input and output of the project and identify functions for resizing image using bilinear interpolation algorithm in MATLAB. With this project, we can change the size of the original image to any size without losing the quality of original image. In our project we are resizing a truecolor red-green-blue (RGB) image in the JPEG format. 
               We used MATLAB because it lets us do that faster and more easily than any other piece of software we have ever found. In some sense, we thought we wanted to be an engineer more than a programmer, and we saw MATLAB as an engineering tool and the alternatives (C,C++,JAVA, PERL etc) as programming languages. In the end we found that every engineering problem we have encountered has been helped by some form of automation of tasks, and my weapon of choice is pretty much MATLAB.
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CHAPTER:: 1

INTRODUCTION
                Our project is titled ‘Resizing image by using bilinear interpolation algorithm’ in MATLAB. In this project we used some principle elements to create MATLAB Graphical User Interface. We choose this project because we faced some problems when we tried to resize images by some other programs. The problem faced was losing of pixels in the original image, thereby degrading the picture quality.
                The main reason GUIs are used is because it makes things simple for the end-users of the program. If GUIs were not used, people would have to work from the command line interface, which can be extremely difficult and frustrating. Imagine if you had to input text commands to operate your web browser (yes, your web browser is a GUI too!). It wouldn’t be very practical would it? So, in this project we will create a simple GUI that will make resizing of image easier. 
                We use one figure and one panel. In the panel we use graphical control components such as three pushbuttons, four labels and four text edit boxes. Three callback functions are used in this project – one function to read image from a file, next function to resize image and finally a function to save image in to the desired file. The uipanel, uicontrol and uifigure properties were applied to create GUI.









CHAPTER:: 2
                            INTRODUCTION TO MATLAB, version 7.9
MATLAB is a high-level technical computing language and interactive environment for algorithm development, data visualization, data analysis, and numeric computation. Using MATLAB, we can solve technical computing problems faster than with traditional programming languages, such as C, C++, and FORTRAN.
We can use MATLAB in a wide range of applications, including signal and image processing, communications, control design, test and measurement, financial modeling and analysis, and computational biology. Add-on toolboxes (collections of special-purpose MATLAB functions, available separately) extend the MATLAB environment to solve particular classes of problems in these application areas.
             MATLAB is a high-performance language for technical computing. It integrates computation, visualization, and programming in an easy-to-use environment where problems and solutions are expressed in familiar mathematical notation.

 Typical uses include: 
· [bookmark: BM11443][bookmark: BM11444]Mathematical computation 
· [bookmark: BM11445]Algorithm development 
· [bookmark: BM11446]Modeling, simulation, and prototyping 
· [bookmark: BM11447]Data analysis, exploration, and visualization 
· [bookmark: BM11448]Scientific and engineering graphics 
· Application development, including Graphical User Interface building 
[bookmark: BM11441][bookmark: BM11403]                  MATLAB is an interactive system whose basic data element is an array that does not require dimensioning. The name MATLAB stands for matrix laboratory. MATLAB was originally written to provide easy access to matrix software developed by the LINPACK and EISPACK projects, which together represent the state-of-the-art in software for matrix computation. 
[bookmark: BM11455]
                   MATLAB has evolved over a period of years with input from many users. In university environments, it is the standard instructional tool for introductory and advanced courses in mathematics, engineering, and science. In industry, MATLAB is the tool of choice for high-productivity research, development, and analysis. 
[bookmark: BM11401]We can integrate MATLAB code with other languages and applications, and distribute the MATLAB algorithms and applications.
[image: ml_environment 7155]












CHAPTER:: 3
IMAGE RESIZING
What is an image?
                  It is an optical counterpart or appearance of an object, as is produced by reflection from a mirror, refraction by a lens, or the passage of luminous rays through a small aperture and their reception on a surface. Also, it can be physical likeness or representation of a person, animal, or thing, photographed, painted, sculptured, or otherwise made visible. 

What is image resizing?
Image compression or resize is minimizing the size in bytes of a graphics file without degrading the quality of the image to an unacceptable level. The reduction in file size allows more images to be stored in a given amount of disk or memory space. It also reduces the time required for images to be sent over the Internet or downloaded from Web pages .Image expansion maximizing the size in bytes of a graphic file without degrading the quality of the image to an unacceptable level.
There are several different ways in which image files can be compressed. For Internet use, the two most common compressed graphic image formats are the JPEG format and the GIF format. The JPEG method is more often used for photographs, while the GIF method is commonly used for line art and other images in which geometric shapes are relatively simple.
Other techniques for image compression include the use of fractals and wavelets. These methods have not gained widespread acceptance for use on the Internet as of this writing. However, both methods offer promise because they offer higher compression ratios than the JPEG or GIF methods for some types of images. Another new method that may in time replace the GIF format is the PNG format.
A text file or program can be compressed without the introduction of errors, but only up to a certain extent. This is called lossless compression. Beyond this point, errors are introduced. In text and program files, it is crucial that compression be lossless because a single error can seriously damage the meaning of a text file, or cause a program not to run. In image 
Compression, a small loss in quality is usually not noticeable. There is no "critical point" up to which compression works perfectly, but beyond which it becomes impossible. When there is some tolerance for loss, the compression factor can be greater than it can when there is no loss tolerance. For this reason, graphic images can be compressed more than text files or programs.
Image representation
There are five types of image representations in MATLAB.
1. Grayscale:  A grayscale image M pixels tall and N pixels wide is represented as a matrix of double data type of size M×N. Element values (e.g., MyImage(m,n)) denote the pixel grayscale intensities in [0,1] with 0=black and 1=white.
2. Truecolor RGB:  A truecolor red-green-blue (RGB) image is represented as a three-dimensional M×N×3 double matrix. Each pixel has red, green, blue components along the third dimension with values in [0,1], for example, the color components of pixel (m,n) are MyImage(m,n,1) = red, MyImage(m,n,2) = green, MyImage(m,n,3) = blue.
3. Indexed: Indexed (palette) images are represented with an index matrix of size M×N and a colormap matrix of size K×3. The colormap holds all colors used in the image and the index matrix represents the pixels by referring to colors in the colormap. For example, if the 22nd color is magenta MyColormap(22,:) = [1,0,1], then MyImage(m,n) = 22 is a magenta-colored pixel.
4. Binary: A binary image is represented by an M×N logical matrix where pixel values are 1 (true) or 0 (false).
5. uint8: This type uses less memory and some operations compute faster than with double types. 
       Grayscale is usually the preferred format for image processing. In cases requiring color, an RGB color image can be decomposed and handled as three separate grayscale images. Indexed images must be converted to grayscale or RGB for most operations.





CHAPTER:: 4                            SYSTEM ANALYSIS & DESIGN
 SYSTEM LIFE CYCLE
System life cycle is an organizational process of developing and maintaining systems
 PHASES OF SYSTEM DEVELOPMENT LIFE CYCLE
[image: s2.gif (3376 bytes)]
(a) System Study
               System study is the first stage of system development life cycle. In practice, the system study is done in two phases. In the first phase, the preliminary survey of the system is done which helps in identifying the scope of the system. The second phase of the system study is more detailed and in-depth study in which the identification of user’s requirement and the limitations and problems of the present system are studied. After completing the system study, a system proposal is prepared by the System Analyst (who studies the system) and placed before the user. The proposed system contains the findings of the present system and recommendations to overcome the limitations and problems of the present system in the light of the user’s requirements.
(b) Feasibility Study
             On the basis of result of the initial study, feasibility study takes place. The feasibility study is basically the test of the proposed system in the light of its workability, meeting user’s requirements, effective use of resources and .of course, the cost effectiveness. The main goal of feasibility study is not to solve the problem but to achieve the scope. In the process of feasibility study, the cost and benefits are estimated with greater accuracy.

(c) System Analysis
                Analysis involved a detailed study of the current system, leading to specifications of a new system. Analysis is a detailed study of various operations performed by a system and their relationships within and outside the system. All procedures, requirements must be analyzed and documented in the form of detailed data flow diagrams (DFDs), data dictionary, logical data structures and miniature specifications. System Analysis also includes sub-dividing of complex process involving the entire system, identification of data store and manual processes.
 (d) System Design
               Based on the user requirements and the detailed analysis of a new system, the new system must be designed. It is a most crucial phase in the development of a system. Normally, the design proceeds in two stages: 
· preliminary or general design 
· Structure or detailed design 
There are several tools and techniques used for designing. These tools and techniques are: 
· Flowchart 
· Data flow diagram (DFDs) 
· Data dictionary 
· Structured English 
· Decision table 
· Decision tree 
(e) Coding
                   After designing the new system, the whole system is required to be converted into computer understanding language and the process is called coding. It is generally felt that the programs must be modular in nature. This helps in fast development, maintenance and future change, if required.
	

	(f) Testing
                     Before actually implementing the new system into operations, a test run of the system is done removing all the bugs, if any. It is an important phase of a successful system. After codifying the whole programs of the system, a test plan should be developed and run on a given set of test data. The output of the test run should match the expected results.Using the test data following test run are carried out: Unit test & System test. 
 (g) Implementation
                  After having the user acceptance of the new system developed, the implementation phase begins. Implementation is the stage of a project during which theory is turned into practice. During this phase, all the programs of the system are loaded onto the user's computer. After loading the system, training of the users starts. After the users are trained about the computerized system, manual working has to shift from manual to computerized working. The following two strategies are followed for running the system: 
Parallel run: In such run for a certain defined period, both the systems i.e. computerized and manual are executed in parallel. 
Pilot run: In this type of run, the new system is installed in parts. Some part of the new system is installed first and executed successfully for considerable time period. When the results are found satisfactory then only other parts are implemented. This strategy builds the confidence and the errors are traced easily. 
(h) Maintenance
                Maintenance is necessary to eliminate errors in the system during its working life and to tune the system to any variations in its working environment. It has been seen that there are always some errors found in the system that must be noted and corrected. It also means the review of the system from time to time. The review of the system is done for: 
· knowing the full capabilities of the system 
· knowing the required changes or the additional requirements 


CHAPTER :: 5                               MATLAB  GUI

                 A graphical user interface (GUI) is a pictorial interface to a program. A good GUI can make programs easier to use by providing them with a consistent appearance and with intuitive controls like pushbuttons, list boxes, sliders, menus, and so forth. However, GUIs are harder for the programmer because a GUI-based program must be prepared for mouse clicks (or possibly keyboard input) for any GUI element at any time. 
The principal elements required to create a MATLAB Graphical User Interface are:  
1. Components:
            Each item on a MATLAB GUI (pushbuttons, labels, edit boxes, etc.) is a graphical component. The types of components include graphical controls (pushbuttons, edit boxes, lists, sliders, etc.), static elements (frames and text strings), menus, and axes. Graphical controls and static elements are created by the function uicontrol, and menus are created by the functions uimenu and uicontextmenu. Axes, which are used to display graphical data, are created by the function axes.
2. Figures:
             The components of a GUI must be arranged within a figure, which is a Window on the computer screen. In the past, figures have been created automatically whenever we have plotted data. However, empty figures can be created with the function figure and can be used to hold any combination of components.
3. Panel:
            The element of GUI and it is children of figure. You can set and query objects properties in two ways which they are called property inspector, set and get function for the query.
4. Callbacks:
            Finally, there must be some way to perform an action if a user clicks a mouse on a button or types information on a keyboard. A mouse click or a key press is an event, and the MATLAB program must respond to each event if the program is to perform its function. For example, if a user clicks on a button, that event must cause the MATLAB code that implements the function of the button to be executed.
[image: ] 						UI Objects

HANDLING FIGURES USING GUI IN MATLAB

1. Units ( property same as UI control property)
2. Position (property same as UI control property)
3. Color (property same as UI control background property)
4. Name 
The Title to be displayed in the window
SYNTAX 
	‘Name’,’PROJECT’,…………
5. MenuBar
To display or hide the Menu bar at the top of the figure window
2 possible values - None OR Figure
SYNTAX
	‘MenuBar’,’none’,………..
 	‘MenuBar’,’figure’,………..
6. Toolbar
To control the display of the toolbar 3 possible values
	none- do not display the Toolbar
	auto- display figure tool box, but removes it if a uicontrol is added to a  
                       Figure
	figure-display the figure toolbox
SYNTAX
	‘Toolbar’,’none’,………..
‘Toolbar’,’auto’,………..
‘Toolbar’,’figure’,………..
7. NumberTitle
Displays the number of the figure window
2 possible values on , off(default)
SYNTAX
	‘NumberTitle’,’on’,………..
‘NumberTitle’,’off’,……….
Example:
figure1=figure (….............
‘Units’,’pixels’,…..............
‘Position’, [300 80 400 600],….........
‘Color’,[0.6 0.7 0.7],…........
‘Name’,’GROUP’,….......
‘Menubar’,’figure’,….......


‘Toolbar’,’figure’,….......
‘Numbertitle’,’on’);….......
Figure Example

[image: ]

HANDLING PANELS USING GUI IN MATLAB
1. Background Color
Color to fill the uipanel 
Specified by RGB vector 
110- Yellow
101- Magenta
011- Cyan
100- red
010- Green
001- Blue
111- White
000-black
2. Position
Size and location of the Uipanel relative to the figures
[Left bottom  width  height]
Left and bottom are the distances from the lower left corner of the parent object to the lower left corner of the Uibutton or Uibutton group
Width and height are the dimensions of the object.
All measurements are in units specified by the unit’s property.
3. Units
Units to interpret position vector. All units are measured from the lower left corner of the panel object.
Units in inches, centimeters, pixels etc.
4. Parent
Uipanel’s parent
The Uipanel can be assigned to a figure by setting the parent property.

Example:
panel=uipanel(...........
'parent',Figure,...........
'units','pixels',..............
'position',[20 20 360 560],...........
'backgroundcolor',[0.5 0.4 0.5]);............

Panel Example
[image: ]




HANDLING UICONTROLS USING GUI IN MATLAB
1. Background Color
Is the color that is used to fill the uicontrol rectangle. Specify a color using a three-element RGB vector or one of the MATLAB predefined names. 
Color to fill the uicontrol rectangle – figure & panel 
Specified by RGB vector 

[image: ]
For example:
	figure_ color = [1 1 1]
	panel_color  =  [0.5  0.5  0.5]
	entryfield_color = [ 1 1 1]
‘Background Color’, figure_color,….
‘Background Color’, panel_color,….
‘Background Color’, entryfield_color,….

1. Callback
A routine that executes whenever we activate the uicontrol object
IN THIS PROJECT
‘callback’,@imageChoice_callback
‘callback’,@resizeImage_callback
‘callback’,@imageWrite_callback

function imageChoice_callback(hObject,eventdata)
function resizeImage_callback(hObject,eventdata)
function imageWrite_callback(hObject,eventdata)





1. Horizontal Alignment of the label 
Left or Center or right with respect to the Uicontrol
IN THIS PROJECT 
	‘HorizontalAlignment’,’Center’…..
1. String 
The text displayed on the Object
IN THIS PROJECT 
‘String’, ’Get Image’,……….
‘String’, ’Enter the name of the Image’,……….
‘String’, ’x.jpg’,……….
‘String’, ’Enter the desired width(pixels)’,……….
‘String’, ’300’,……….
‘String’, ’ ’Enter the desired height(pixels)’,……….
‘String’, ’200’,……….
‘String’, ’Resize Image’,……….
‘String’, ’Enter the file name’,……….
‘String’, ’C:\My documents\453’,……….
‘String’, ’Save image’,……….

1. Position
Size and location of the Uicontrol objects relative to the button group, panel or figures
[Left bottom width height]

Left and bottom are the distances from the lower left corner of the parent object to the lower left corner of the Uibutton or Uibutton group

Width and height are the dimensions of the object .
All measurements are in units specified by the units property.
IN THIS PROJECT 
	‘Position’,[0  0  600  750] ----------- for the panel		
‘Position’,[25  500  70  20] ----------- for the button1
		‘Position’,[25  30  70  20] ----------- for the button3 
		etc
1. Units
Units to interpret position vector. All units are measured from the lower left corner of the panel object.
units in inches, centimeters, pixels etc.

IN THIS PROJECT 
	‘units’,’Pixel’,……………..  for panels and all objects
1. Parent
Uicontrol object’s parent
The Uicontrol object can be assigned to a uibuttongroup, panel or figure by setting the parent property.

IN THIS PROJECT 
	‘Parent’,hfigure,……………                    for the panel
	‘Parent’,hpanel,……………                     for the objects
1. Style
Type of Uicontrol object
Specifies the kind of Uicontrol to create the objects
IN THIS PROJECT 
	‘Style’,’Edit’,………..   		for the text edit box
‘Style’,’Pushbutton’,………..   	for the pushbutton
‘Style’,’Text’,………..   		for the label
1. Font size
A number specifying the size of the font in which to display the string. Its unit is determined by the font units property.
Font units in cms,pixels,inches or points(1 point = 1/72 of an inch)

IN THIS PROJECT 
	‘Fontsize’,’8’……………….

[image: ]






CHAPTER:: 6
CALLBACK FUNCTIONS

1. Function for READING IMAGE

%Callback Function

Function imageChoice_callback(hObject,eventdata)

%imread to read image from graphic file

img=imread(get(ImageChoice,'String'),'jpg');
 
% W=width, H=height,C=3 for RGB color images
 
[H W C]=size(img);

%Create figure window for the original image

hfigure=figure(...
'Units','Pixels',...
'Position',[200 200 W H],...
'Toolbar','none',...
'MenuBar','none',...
'NumberTitle','off',...
'Color',[1 1 1],...
'Name','Original Image');
 
%Create axes figure

hAxes=axes(...
'visible','off',..
'Units','Pixels',...
'Position',[0 0 W H],...
'NextPlot','ReplaceChildldren',...
'XLimMode','Manual',...
'YLimMode','Manual',...
'XLim',[1 W],...
'YLim',[1 H],...
'YDir','Reverse');
 
%Scale the original image to the axes

Imagesc (img);
 
%Assign name and data type

Setappdata (hfigure,'UserData',img);
 
%Close image read callback function
 
End 
2. Function for RESIZING IMAGE

%Callback Function

Function resizeImage_callback(hObject, eventdata)
 
%Get the size of original image

img=getappdata(hFigure,'UserData');

%Convert 'img' to double precision

img=double(img);

%Map the size of each dimension of the 'img' array in to old size

oldsize=size(img);

%Convert string to double precision value

H=str2double(get(hWidthEditBox,'String'));

W=str2double(get(hHeightEditBox,'String'));
 
%Map W & H [new value] into factor called new size

newsize=[W H];
 
% Compute the Scaling factor

factor = (oldsize(1:2)-1)./(newsize-1);
 

% Create new grid factor

u = 0:newsize(1)-1;
v = 0:newsize(2)-1;
[U, V] = ndgrid(u, v);
 
%Relate the new grid domain size with the old grid domain size

u = u.*factor(1) + 1; v = v.*factor(2) + 1;
 
% Compute the location of each new point relative to one nearest
% neighbor of the original image

U = U.*factor(1); U = U - fix(U);
V = V.*factor(2); V = V - fix(V);


 
% Perform bilinear interpolation element by element
% Replicate (make copies)of vectors 'U' and 'V' in all dimensions  (3D)

U=repmat(U,[1 1 3]);..............
V=repmat(V,[1 1 3]);............
 
% Resized image is stored in a variable say 'N'

 N= (V-1).*(U-1).*img(floor(u),floor(v))-U.*img(ceil(u),floor(v))-
 (U-1)(V).*img(floor(u),ceil(v))-U.*img(ceil(u),ceil(v));..........
     
 
%Create a Figure to load the resize image

[H W C]=size(N);
hFigure=figure(...
'Units','Pixels',...
'Position',[100 100 W H],...
'Toolbar','none',...
'MenuBar','none',...
'NumberTitle','off',...
'Color'[1 1 1],...
'Name','Resized Image');
 
%Create an axes graphics object in resize image using axes properties value

hAxes=axes(...
'visible','off',...
'Units','Pixels',...
'Position',[0 0 W H],...
'NextPlot','ReplaceChildren',...
'XLimMode','Manual',...
'YLimMode','Manual',...
'XLim',[1 W],...
'YLim',[1 H],...
'YDir','Reverse');
 
% Scale the resize image to the full range of current color map

[H W C]=size(N);
 
%Set application define data for resize image

setappdata(hFigure,'UserData');

%Close image resize callback function
		 
End


3. Function for SAVING IMAGE

%Callback function 
 
function imageWrite_callback(hObject, eventdata)
 
%Read the image using the command getappdata.
 
M =getappdata(hFigure,'UserData');
 
% Get the path of the file name in to a variable.
 
K =get(hImageWriteEditBox)
 
Write the image to the file specified by the file name.
 
imwrite(M,K)
 
%Close image write callback function

end 


























CHAPTER:: 7
BILINEAR INTERPOLATION ALGORITHM

   	              Bilinear interpolation is used in image transformation with perfect pixel matching. This algorithm considers the closest 2*2 neighborhoods of known pixel values surrounding the unknown pixels computed location. It then takes the weighted value of these four pixels to arrive at it final interpolated value. The weight on each of the four pixels values is based on the computed pixels distance (in 2D space) from each of the known points.
Interpolation in the mathematical form
(x,y)= (xa,ya)(1-D)+(xb,yb)D

Consider an example:
[image: Bilinear interpolation]
Consider 4 neighborhood pixels P1, P2, P3, P4 ;    find X(x,y) 
First calculate (x’,y’) = (x1,y1)(1-t)+(x2,y2)t
                              = 91(1-0.5) + (210*0.5)=150.5

Then calculate (x’’,y’’)= (x3,y3)(1-t)+(x4,y4)t
                     = 162(1-0.5) + (95*0.5)


Finally calculate X(x,y) = (x’,y’)(1-r)+(x’’,y’’)r
                                 = 150.5(1-0.2) + (128.5*0.2) = 146.1


Algorithm to perform interpolation element by element

	1. Replicate (make copies) of vectors ‘U’, ‘V’ in all dimensions (3D)
		[Choose m=n=1, p=3]
Syntax
B= repmat (A, [m n p])   means make copies (replicate)  of ‘A’.
Resulting vector is ‘B’
The size of B is
[size (A,1)*m, size (A,2)*n , Size (A,3)*p]

2. Resized image is stored in a variable say ‘N’
Round the position of the pixels (indicated by domain)
         ‘u’ and ‘v’ toward +α and -α for locating the pixels in fixed integer position.
	  u
	  -α
	+α
	-α
	+α

	  v
	 -α
	-α
	+α
	+α



   




N= (V-1)(U-1)(round position in ‘u’ and ‘v’ domain of –α) – U( round position in ‘u’ domain to +α and position in ‘v’ domain to -α) – (U-1)(V)(round position in ‘u’ domain to -α and position in ‘v’ domain to +α) – U( round position in ‘u’ and ‘v’ domain to +α)





















CHAPTER:: 8	
SYSTEM ANALYSIS & DESIGN OF OUR PROJECT
1. Study Phase:
A Software project was necessary to be initiated; since it was a curriculum requirement for us being Higher Diploma students at colleges of technology.		
2. Feasibility study:
We decided to do our project using MATLAB since the software was familiar to us as we studied it in the previous semester.
We choose to do a project to resize a .JPEG image. In order to do this project, we had to study the Graphical User Interface (GUI) in MATLAB and also how to write callback functions. 
We had to decide upon one algorithm that gives the best quality for image resizing.
3. System analysis:
We selected bilinear interpolation algorithm and studied the various steps of the algorithm. These algorithms consider the four neighborhood pixels of any known pixel and take the weighted value of these pixels. 
4. System design :
We had to design the GUI for our project. GUI was designed for the INPUTS and OUTPUTS to be used in our project. Also we identified the different function to be used in our project.
5. Coding:
                         We studied the properties of the different components to be used   in our project. We wrote programs for the GUI’s for the different components and also for the callback functions for each part in GUI. 
6. Testing: 
The functions were tested individually. Then we combined the functions and tested it as a whole program.  
7. Implementation :
The program was applied to different RGB .JPEG images taken from the internet.
8. Maintenance:
Maintenance is necessary to eliminate errors in the system during its working life, so we tried to avoid all possible errors in the project and make it easier and familiar to work with it.
CHAPTER:: 9		
CONCLUSION

                     We have completed our project successfully. This project is very useful for us because we gained more knowledge in MATLAB program and functions written in it. Also we have clear idea of designing GUI in MATLAB.
                    We selected MATLAB because it has several advantages over other methods or languages. Its basic data element is the matrix. Several mathematical operations that work on arrays or matrices are in built in the MATLAB environment. The graphical output is optimized for interaction. We can plot our data very easily, and then change colors, sizes, scales, etc, by using the graphical interactive tools. 
                      This project give us more knowledge and benefit like we cooperated together and worked as a complete team and every person being responsible about what she was doing and her duties. Also, we understood how to write programs and how to deal with MATLAB environment and understood the function written in project. We faced a few difficulties, but we understood how to solve and overcome it to complete our project.
APPLICATION OF THE PROJECT
            Standardization of color photo Images in .JPEG format while creating identity cards in college
            Different sized photo images can be standardized to a common size maintaining the original quality of the image.

REFERENCES
MATLAB tutorials
MATLAB HELP version 7.9
www.encyclopedia.com for image resizing
Bilinear Interpolation algorithm from the internet [image: ][image: ]

PROGRAM
Function IMAGE RESIZE
 
close all
clc
 %FIGURE
hFigure=figure(...
    'Units','Pixels',...
    'Position',[500 300 198 348],...
    'Toolbar','none',...
    'MenuBar','none',...
    'NumberTitle','off',...
    'Color',[1 1 1],...
    'menubar','figure',......
    'toolbar','figure',........
    'Name','IMAGE RESIZE');
 %PANEL
hPanel=uipanel(...
    'Parent', hFigure,...
    'Units','Pixels',...
    'Position',[0 0 198 348],...
    'BackgroundColor',[0.3 0 0]);
 %TEXT STRING_IMAGE
hImageChoice=uicontrol(...
    'Style','Edit',...
    'Parent',hPanel,...
    'Units','Pixel',...
    'Position',[10 250 180 25],...
    'String','car.jpg',...
    'BackgroundColor',[1 1 1]);
 %BUTTON 1_GET IMAGE
hButton=uicontrol(...
    'Style','pushbutton',...
    'Parent',hPanel,...
    'Units','Pixels',...
    'Position',[25 300 150 20],...
    'String','GET IMAGE',...
    'BackgroundColor',[0.3 0 0],...
    'foregroundColor',[1 1 1],.......
    'Callback',@imageChoice_callback);
 % LABEL_NAME OF IMAGE
hImageChoiceText=uicontrol(...
    'Style','Text',...
    'Parent',hPanel,...
    'Units','Pixels',...
    'Position',[10 270 180 20],...
    'String','Enter the name of your image(.jpg):',...
    'foregroundColor',[1 1 1],.......
    'BackgroundColor',[0.3 0 0],...
    'HorizontalAlignment','Center');
 %TEXT STRING_ENTER DESIRED WIDTH
hWidthEditBox=uicontrol(...
    'Style','Edit',...
    'Parent',hPanel,...
    'Units','Pixel',...
    'Position',[10 200 180 25],...
    'String','300',...
    'BackgroundColor',[1 1 1]);
 %LABEL_DESIRED WIDTH?
hWidthText=uicontrol(...
    'Style','Text',...
    'Parent',hPanel,...
    'Units','Pixels',...
    'Position',[10 220 180 20],...
    'String','Enter Desired Width (in Pixels)',...
    'foregroundColor',[1 1 1],.......
    'BackgroundColor',[0.3 0 0],...
    'HorizontalAlignment','Center');
 %TEXT STRING_ENTER DESIRED HEIGHT
hHeightEditBox=uicontrol(...
    'Style','Edit',...
    'Parent',hPanel,...
    'Units','Pixel',...
    'Position',[10 150 180 25],...
    'String','200',...
    'BackgroundColor',[1 1 1]);
 %LABEL_DESIRED HEIGHT?
hHeightText=uicontrol(...
    'Style','Text',...
    'Parent',hPanel,...
    'Units','Pixels',...
    'Position',[10 170 180 20],...
    'String','Enter Desired Height (in Pixels)',...
    'foregroundColor',[1 1 1],.......
    'BackgroundColor',[0.3 0 0],...
    'HorizontalAlignment','Center');
 %BUTTON 2_RESIZE IMAGE
hButton2=uicontrol(...
    'Style','pushbutton',...
    'Parent',hPanel,...
    'Units','Pixels',...
    'Position',[25 120 150 20],...
    'String','RESIZE IMAGE',...
    'BackgroundColor',[0.3 0 0],...
    'foregroundColor',[1 1 1],.......
    'Callback',@resizeButton_callback);
 %TEXT STRING_ENTER THE PATH
hImageWriteEditBox=uicontrol(...
    'Style','Edit',...
    'Parent',hPanel,...
    'Units','Pixel',...
    'Position',[10 60 180 25],...
    'String','C:/s453/My Documents',...
    'BackgroundColor',[1 1 1]);
 %BUTTON 3_SAVE IMAGE
hButton3=uicontrol(...
    'Style','pushbutton',...
    'Parent',hPanel,...
    'Units','Pixels',...
    'Position',[25 30 150 20],...
    'String','SAVE IMAGE',...
    'BackgroundColor',[0.3 0 0],...
    'foregroundColor',[1 1 1],.......
    'Callback',@imageWrite_callback);
  %LABEL_ENTER THE FILE NAME
hImageWriteText=uicontrol(...
    'Style','Text',...
    'Parent',hPanel,...
    'Units','Pixels',...
    'Position',[10 80 180 20],...
    'String','Enter a filename',...
    'foregroundColor',[1 1 1],.......
    'BackgroundColor',[0.3 0 0],...
    'HorizontalAlignment','Center');
 %HANDLE LIST
handle_list=...
    [hFigure,hPanel,hImageChoice,...
    hButton,hButton2,hButton3,...
    hImageChoiceText,...
    hWidthEditBox,...
    hWidthText,...
    hHeightEditBox,...
    hHeightText,...
    hImageWriteEditBox,...
    hImageWriteText];
 
set(handle_list,...
    'Units','Normalized');
 
%CALLBACK FUNCTIONS
 
%FUNCTION 1_IMAGE READ 
    function imageChoice_callback(hObject,eventdata)
 
        img=imread(get(hImageChoice,'String'),'jpg');
 
        % W=width
        % H=height
        % C=3 for RGB color images
 
        [H W C]=size(img);
        oldsize=size(img);
         hFigure=figure(...
            'Units','Pixels',...
            'Position',[200 200 W H],...
            'Toolbar','none',...
            'MenuBar','none',...
            'NumberTitle','off',...
            'Color',[1 1 1],...
            'Name','IMAGE RESIZE');
 
        hAxes=axes(...
            'visible','off',...
            'Units','Pixels',...
            'Position',[0 0 W H],...
            'NextPlot','ReplaceChildren',...
            'XLimMode','Manual',...
            'YLimMode','Manual',...
            'XLim',[1 W],...
            'YLim',[1 H],...
            'YDir','Reverse');
 
        imagesc(img);
 
        setappdata(hFigure,'UserData',img);
 
    end %imageChoice_callback
 
%FUNCTION 2_IMAGE RESIZE 
    function resizeButton_callback(hObject, eventdata)
 
        %Get data
        img=getappdata(hFigure,'UserData');
        img=double(img);
        oldsize=size(img);
        H=str2double(get(hWidthEditBox,'String'));
        W=str2double(get(hHeightEditBox,'String'));
        newsize=[W H];
 
        %Routine
 
        % Scaling factor
        factor = (oldsize(1:2)-1)./(newsize-1);
 
        % Create new grid (foundation for image)
        u = 0:newsize(1)-1;
        v = 0:newsize(2)-1;
        [U, V] = ndgrid(u, v);
 
        % Make a conection between the new grid and the old size
        u = u.*factor(1) + 1;
        v = v.*factor(2) + 1;
 
        % Compute the location of each new point relative to one nearest
        % neighbor of the original image
        U = U.*factor(1); U = U - fix(U);
        V = V.*factor(2); V = V - fix(V);
 
        % Perform interpolation element by element
        U = repmat(U, [1 1 3]);
        V = repmat(V, [1 1 3]);
        N = (V-1).*((U-1).*img(floor(u), floor(v), :) - ...
            U.*img(ceil(u), floor(v), :)) - ...
            V.*((U-1).*img(floor(u), ceil(v), :) - ...
            U.*img(ceil(u), ceil(v), :));
 
        N=uint8(N);
       [H W C]=size(N);
 
        hFigure=figure(...
            'Units','Pixels',...
            'Position',[100 100 W H],...
            'Toolbar','none',...
            'MenuBar','none',...
            'NumberTitle','off',...
            'Color',[1 1 1],...
            'Name','RESIZED IMAGE');
 
        hAxes=axes(...
            'visible','off',...
            'Units','Pixels',...
            'Position',[0 0 W H],...
            'NextPlot','ReplaceChildren',...
            'XLimMode','Manual',...
            'YLimMode','Manual',...
            'XLim',[1 W],...
            'YLim',[1 H],...
            'YDir','Reverse');
         imagesc(N)
 
        setappdata(hFigure,'UserData',N);
 
    end %resizeButton_Callback
 
%FUNCTION 3_IMAGE WRITE
     function imageWrite_callback(hObject, eventdata)
 
        F=getappdata(hFigure,'UserData');
        H=get(hImageWriteEditBox,'String')
        imwrite(F,H)
 
    end %imageWrite_callback
 
end %IMAGE RESIZE
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