Lab 1 Thursday 5 April, EE264 Image Processing and Reconstruction 

Your homework this week will consist of generating the image files below and answering the questions. Please name the images according to the format: Lab1_software_yourname_problemNumber.format  (for example: Lab1_MATLAB_sara_1.tif) Write the answers to the questions in a text document: Lab1_yourname_answers
Homework is due next Thursday, email everything in a single email to sara@ucsc.edu.
Thus, you have one more Lab class to work out and resolve any problems or difficulties! 

· Load the mushroom image from the course website.
· Display the image in a grayscale lookup table
(To plot the image without distortion in MATLAB, use “axis equal”)
· Display duplicate copies of the image and adjust the contrast in these so that you can see different parts of the image on the monitor, such as:
· The cap
· The gills
· The structure of the table the mushroom is laying on
· Invert the image lookup table of one of these images
1) Plot these four images in a single window and save as an image file (choose a format).
Question: How many pixels does the image have (expressed as x times y)?
· Mirror (flip) the image 
· Rotate the image 90 degrees
· Add a scale bar to the (original) image. (We don’t know the size so make something up.)
For MATLAB: also add legends to the axes (for example, label them x and y)
· Binarize the image. (Extra: Explore different thresholding functions, e.g. renyi)
2) Plot these four images in a single window and save 
Question: what is the bit depth of the original image?
3) Plot the intensity of a line drawn through the mushroom. (For MATLAB how to, see Example 2.5 in DIP using matlab). Save as an image. 
4) Write and save a script or macro that does all the tasks in 1. 
5) MATLAB ONLY: CHECK OUT WHAT HAPPENS WITH JPG IMAGE COMPRESSION
In MATLAB: Follow the book (Digital Image Processing in MATLAB, Gonzales and Wood, 2nd edition) example in 2.4 for compressing jpg images. Try this with the mushroom. When do you start losing detail and information? How much difference does this do in terms of file size? Question: Write a couple of short sentences describing what you find. 
6) MATLAB ONLY: CHECK OUT THE MATLAB DATA CLASSES uint8, uint16, double, logical. Familiarize yourself with these. Convert the image back and forth between them. Does the image change when you do that? Question: Some conversions are not lossless/reversible, but you lose information. Give an example of this.
7) [bookmark: _GoBack]MATLAB ONLY: CHECK OUT THE MATLAB MATRIX INDEXING (2.8.2) work through the examples to learn how to manipulate matrices in MATLAB. Write and save two script that spit out the numbers 3-7. Write one script using a for loop and one that uses a while loop.
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