
1 ImageJ

Instructions Start Fiji and open the sample image ”‘Cell Colony”’. Use the
”Image” and ”Analyze” menus to modify the images as described below.

1.1 Threshold

Thresholding can be performed at Image→Adjust→Threshold... How does chang-
ing the maximum and minimum value affect the resulting image?
Threshold the image to 120.

1.2 Analyze image

Go to Analyze→Set Measurements... and set ”Shape descriptors” and ”Inte-
grated density” to be measured. Measure the image by Analyze→Measure.
Which region of the image is analyzed? Can you change the region of interest?

Use Analyze→Analyze Particles... to count all cells which are larger than 19
pixel. What options do you have to display the results, both visually and nu-
merically? How can you transfer these results to other software?

1.3 Analyzing multiple images

Given what you implemented so far, how practical do you think ImageJ is to
analyze and compare multiple images? What about displaying images and their
features? Is there a way to avoid manually modifying and analyzing the images?

2 Matlab

Instructions Use the Ex1Starting.m file as a template and make the modifi-
cations to the script as directed below.

Setup The script was written and tested in MatlabR2012a, but should work
on all moderately new versions of Matlab. An important feature is the cell mode
(described here: http://blogs.mathworks.com/community/2009/06/08/using-the-
cell-mode-toolbar/) which allows just sections of the script to be run. The image
processing toolbox (help images) is used for several of the steps and should be
installed. It contains many other useful functions which I recommend looking
at.

2.1 Threshold

The threshold is performed using the following command

1 threshImage=f i l t Image <120;
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What does this command do? Is 120 a good threshold for the system? What
might be a good criteria for improving it? Change the line in the script to use
a better threshold.

2.2 Labeling and Counting

What do the different colors shown in the label image mean? What is the
meaning of the histogram? How can the x and y axes be interpreted?

2.3 Calculating Average Volume

The code below calculates the number of objects and the mean volume, modify
it to calculate the standard deviation, minimum, and maximum volume and
print it out.

1 vo lumeDis t r ibut ion=h i s t ( labe l Image ( labelImage >0) , 1 :max( labe l Image
( : ) ) ) ;

2 di sp ( [ ’Number o f Ce l l s : ’ num2str ( l ength ( vo lumeDis t r ibut ion ) ) ’ ,
Average Volume : ’ num2str (mean( vo lumeDis t r ibut ion ) ) ] )

Extra How might you select only the 5 largest cells?

2.4 Comparing Samples

Modify the script to look at the following image:

http://imagej.nih.gov/ij/images/Cell_Colony2.jpg

what are the differences? Can you say anything statistically meaningful about
these two images?
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