
L8 15 Feb, Assign HW4, HW5!
!

1) Download Moodle/Week 5/bullet dataset (binary)!
2) Download Moodle/Week 5/HW4_Manipulate_segment_grains.nb!
3) Download Moodle/Week 5/HW5_Connected_Components.nb!
This lecture starts HW4, HW5  Manipulate, due Friday, 24 Feb.!
!

Objective of HW4:  (a) review Avizo lecture of week 3: “Watershed segmentation 
with Avizo Fire quantification module.  (b) practice Module, functions, and 
Manipulate.!
!

Objective of HW5:  (a) using a label field matrix, (b) practice Map

���1



���2

Philosophy:!
!

Programming is like chess.  It takes practice, practice, practice.  Also, feel free to ask 
for advice: “What’s the next move?”!
!

The best programs that you write will be the programs that you can re-use next 
month, and re-use with understanding.
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Grain segmentation uses a lot of image processing tools.  The Avizo notes take 12 
steps to generate the label field matrix and its colorized view.

http://pcaster.net/viz_software/avizofire-watershed.html

http://pcaster.net/viz_software/avizofire-watershed.html
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Grain segmentation uses a lot of image processing tools.  The Mathematica code of 
HW4  also takes many steps to generate the label field matrix and its colorized view.
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HW4.  Apply Module, function, and Manipulate to Steps 3-11.  The goal is (a) to 
practice these commands and (b) to have a friendlier segmentation program. 
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HW4.  Apply Module, function, and Manipulate to Steps 3-11.  The goal is (a) to 
practice these commands and (b) to have a friendlier segmentation program. !
!

Comments about HW4 (page 1 of 4):!
• Use volume_bullet_p134.bin   The pixels range from 20,000 to 40,000.  The code is 
expecting values in this range.!
• Step 1 extracts a slice, with grains, from the volume.  The slice is randomly chosen 
based on your student ID number (or any number you pick).  Everyone has a slightly 
different HW problem.!
• Mathematica uses data type “image”.  A 2D array of numbers is converted into 
“image” in Step 2 with the command    imageSlice = Image[myNewSlice, "Bit16"]!
• Most of the Step 14 self-study questions are based on histograms of the “image”.!
A function for plotting linear and log histograms is defined in Step 1.!
!

• If the Part 1 code runs weirdly, clear all images and the volume and re-start at 
Step 1.  
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More comments about HW4 (page 2 of 4)!
• Step 2:  Explore the effect of ImageAdjust on image called imageSlice.  Note how 
ImageAdjust changes the small histogram.!
• Step 3: The Binarize command uses a threshold.  Great place for Manipulate!
• Step 5: The MaxDetect (the extended maximum algorithm) command uses a 
threshold.  Great place for Manipulate!
• Step 6:  Note the values in the linear histogram.  Why?  This is covered in the self-
study.!
• Step 7:  You could compare results of ImageHistogram[imageDistance] and 
ImageHistogram[imageDistanceNegate] !
• Step 8:  A pretty image:  !

ArrayPlot[dataWatershedLines, ColorFunction -> "Rainbow"]!
The command WatersheComponents as two inputs: !
(a) the image, imageDistanceNegate!
(b) markers (or starting points), imageMaximum
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More comments about HW4 (page 3 of 4)!
• Step 9: This code needs improvement.  The goal is white lines on a black 
background, but the code is way too sensitive to the value of the binarization 
threshold.  Any suggestions for code improvement?!
!

!

!

• Step 10: Subtraction (sort of).  !
In image arithmetic, note that:!

black - white = black!
or!
0 - 1 = 0  (not -1)!
Anyway, we get a nice binary image.!

!

– =
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More comments about HW4 (page 4 of 4)!
• Step 11: Connected components.  The variable “dataComponents” is numbers (not 
image format).  It’s mostly 0 (background).  Get comfortable with the range and 
distribution of numbers in this label field matrix.  HW5 starts with this label field 
matrix and goes on.!
!
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More comments about HW4 (page 5 of 4) (extras)!
• Step 12 the figures!
!
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More comments about HW4 (page 6 of 4) (extras)!
• Step 13 the labeled figures!
!
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More comments about HW4 (page 7 of 4) (extras)
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More comments about HW4 (page 7 of 4) (extras)


