
CS376 - Special Topics in Computer Science
3 credits
Title: Digital Image Processing
Spring 2017
Instructor: Michael Eckmann

Digital Image Processing can be described in general as given a digital image as input, process that 
image in some way and produce another digital image as output.  Students in this course will learn 
about how color digital images are represented (as a 2d array of pixels each of which has Red, Green 
and Blue values.)  Students will learn classic techniques such as computing intensity image of a color 
image, techniques to do edge detection (where pixels that lie on borders of differences in intensity are 
edge pixels), noise reduction, blurring, and many others.  Students will also learn how to compute 
global information about images such as histograms of color values that can then be used to do image 
processing on an image, such as in the technique of contrast enhancement from histogram equalization. 
Other techniques that will be covered will be algorithms for segmentation (to segment an image into 
distinct areas based on the properties of the pixels in those areas) --- can be used as a precursor for 
object recognition, tracking etc.

We will likely cover a variety of other algorithms in addition to those stated above, but this should give 
a feel for the kinds of things we'll cover.

Students will learn the details of the various digital image processing algorithms and they will write 
programs in Java code to implement many of these techniques.  They will learn the details of how they 
work instead of just using a program like Photoshop to perform the techniques.  They will be 
encouraged to use their own digital images to experiment with.

Visual examples of some of the digital image processing techniques follow.

Example of an original image (my own personal image).



Example of the output of creating a grayscale intensity image from that input image.

Example of an edge image from that input image.



Example of a low contrast image. (from: https://en.wikipedia.org/wiki/Histogram_equalization)

Example of that image after contrast enhancement via histogram equalization. (from: 
https://en.wikipedia.org/wiki/Histogram_equalization)

https://en.wikipedia.org/wiki/Histogram_equalization
https://en.wikipedia.org/wiki/Histogram_equalization


Example of an input images and their segmented images where each color indicates a different 
segment).  From: http://mpawankumar.info/research/region-selection.html

http://mpawankumar.info/research/region-selection.html


  



  


