
 

 



Understanding Digital Image Processing Using MATLAB  

 

Chapter 1. Reading and Writing Image Data 

o Getting Information About a Graphics File 

o Reading Image Data 

o Writing Image Data to a File 

o Converting Between Graphics File Formats 

 

Chapter 2. Displaying and Exploring Images 

o Displaying Images Using the imshow Function 

o Controlling the Appearance of the Figure 

o Displaying Each Image in a Separate Figure 

o Dividing a Figure Window into Multiple Display Regions 

o Opening the Image Tool 

o Specifying the Colormap 

o Importing Image Data from the Workspace 

o Exporting Image Data to the Workspace 

o Using the getimage Function to Export Image Data 

o Saving the Image Data Displayed in the Image Tool 

o Printing the Image in the Image Tool 

o Exploring Very Large Images 

o Creating an R-Set File 

o Opening an R-Set File 

o Navigating an Image Using the Overview Tool 



o Panning the Image Displayed in the Image Tool 

o Zooming In and Out on an Image in the Image Tool 

o Specifying the Magnification of the Image 

o Determining the Value of Individual Pixels 

o Determining the Values of a Group of Pixels 

o Determining the Display Range of an Image 

o Measuring the Distance Between Two Pixels 

o Exporting Endpoint and Distance Data 

o Customizing the Appearance of the Distance Tool 

o Getting Information About an Image Using the Image Information 

Tool 

o Starting the Adjust Contrast Tool 

o Viewing Image Sequences as a Montage 

o Displaying Binary Images 

o Displaying Truecolor Images 

o Adding a Colorbar to a Displayed Image 

o Printing Images 

 

Chapter 3. Building GUIs with Modular Tools 

o Associating Modular Tools with a Particular Image 

o Embedding the Pixel Region Tool in an Existing Figure 

o Positioning the Modular Tools in a GUI 

o Adding Navigation Aids to a GUI 

o Understanding Scroll Panels 

o Building a Navigation GUI for Large Images 

 



Chapter 4. Spatial Transformations 

o Resizing an Image 

o Rotating an Image 

o Cropping an Image 

o Using a Transformation Matrix 

 

Chapter 5. Image Registration 

o Control Point Registration 

o Specifying Control Points Using the Control Point Selection Tool 

o Registering Multimodal MRI Images 

 

Chapter 6. Designing and Implementing 2-D  Linear Filters for Image Data 

o Performing Linear Filtering of Images Using imfilter 

o Boundary Padding Options 

o Multidimensional Filtering 

o Filtering an Image with Predefined Filter Types 

 

Chapter 7. Transforms 

o Locating Image Features 

o Discrete Cosine Transform (DCT) and Image Compression 

o Reconstructing an Image from Parallel Projection Data 

o Reconstructing a Head Phantom Image 

 



Chapter 8. Morphological Operations 

o Morphological Opening 

o Skeletonization 

o Perimeter Determination 

o Filling Holes 

o Lookup Table 

 

Chapter 9. Analyzing and Enhancing Images 

o Displaying a Contour Plot of Image Data 

o Image Histogram Using imhist 

o Detecting Edges Using the edge Function 

o Tracing Object Boundaries in an Image 

o Texture Functions 

o Understanding Intensity Adjustment 

o Adjusting Intensity Values to a Specified Range 

o Removing Noise By Median Filtering 

 

Chapter 10. ROI-Based Processing 

o Creating a Binary Mask 

o Filtering a Region in an Image 

o Filling an ROI 

o Using the deconvlucy Function to Deblur an Image 

 

Chapter 11. Color 



o Reducing Colors Using imapprox 

o Dithering 

 

Chapter 12. Neighborhood and Block Operations 

o Implementing Linear and Nonlinear Filtering as Sliding 

Neighborhood Operations 

o Implementing Block Processing Using the blockproc Function 

o Using Column Processing with Distinct Block Operations 

 

 

 



 

 


