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Learning outcomes of the course 

• What is ImageJ and Fiji 
• Basic features of image analysis using this 

software 
– Add annotations 
– Intensity measurements 
– Drift corrections 
– Measure distances 
– Co-localization analyses 
– Basic features of analyzing time-lapse images 

 
 
 

 



What is ImageJ and FIJI? 

• ImageJ and FIJI are freeware used for 
image analysis in life sciences 

• Freeware: nobody will ask you money for 
its use. 



How to get started? 
Step 1 Step 2 



Interface of the software 

OR? 



Assume that you have a time-
lapse image. So what is next? 

• Check the size of the image 
(dimensions should be at least 
512x512 dpi during image 
acquisition; French et al., 2008-
course literature) 

• Do you need to analyze it?  
 



How do I know which is the size 
of my image 

 



Open your file with FIJI 

• FIJI is compatible with ‘czi’!!!! 



My image is ‘drifting’. What shall 
I do? 



If you have channels you can split 
them 



Lets add time stamps 
 



Calculation of interval time 

 





Set up scale bars 
 



 1. If you have ‘CZI’ files 



2. If you do not have ‘CZI’ files 
(e.g. ‘avi’ files etc.) 



Adding the scale bar on the image 

ROI (region of interest) 

I want my scale bar here 

Step 1: select where you want the scale bar 
Step 2: do the following 



 
Step 3: this box appears.  Step 4: adjust ‘color’ and…done.  



Now I can make dimension 
measurements 

 





Adjusting colors 

Solution: Use grey scale images 



Saturated? 



What is a Look Up Table 
(LUT)? 

  



Highlighting certain signal 
intensities 

 



Are my colors in linear range? 
 



 



Types of color blindness 



Simulate color blightness 

 



 



Designate structures on your 
images 

 

I am interested on this spot 



 

My spot is 
moving… 

When time changes 

t=0 t=10 



 





Do my structures co-localize? 
Are the intensities of green and red correlating: 

Pearson's correlation coefficient. Requires linear 
relationship between the two channel intensities. 
Mander’s coefficient. Proportional to the amount of 
fluorescence of the co-localizing objects in each 
component, which is dependent on the intensities of 
the signals. 
Spearman’s rank coefficient.  Pearson correlation 
coefficient coefficient between ranked variables  
 
  

 



Plot profiles of the intensities 

 



 



 

I select this window 
and the ROI from the 
ROI manager and the 
line appears here 



 

Select each window and then 
‘analyze’->’plot profile’ 



 



 

Click on the ‘list’ button and take the values 
that appear in the ‘plot value’ box to Excel 
sheet and plot them 



Ok! I need some math now! 

 
 



 



Data presentation of 
colocalization and some regular 

problems 



Fluorescence recovery after 
photo-bleaching 



A 
 
B 



Analyzing FRAP data 
Select the ROI Use the rectangle tool 

to select the ROI Select the ROI manager 



2. Click on ‘show all’ and 
‘labels’ 

3. Select ‘more’ and on 
drop-down menu select 
‘Multi measure’  

This is 
my ROI 



• 4. You end up with an intensity 
measurement table 
 

Make sure that ‘integrated density’ is 
selected (Results-> Set measurements…) 



• 5. Copy and paste the data from the table to 
an Excel file  

Time in sec (or min) 

Normalized 
intensity (my 
intensity-
background) 



Use curve fitting 

7.Paste 
your data 
here 

8. Select 
‘mark as fit 
data’ 

8. Set up your equation 
F(t) = Finf – (Finf –
F0)*exp(–t*a)  



Presentation of FRAP data and 
control experiments required 



Försters resonance energy 
transfer (FRET) 

 



Acceptor photo-bleaching 







 No significant changes in 
intensity 

Keep in mind that FRAP takes 
some time (depending on the 
iterations). Therefore, I should 
always check that the 
increased intensity is not due 
to ‘relaxation’ of the CFP 

I plot these 
data 



Calculate FRET efficiency 
Efret(%)=(Int. final-Iint. initial)/(Int. final) 



Data presentation for FRET 

Positive 
controls 

Negative 
controls 



Further reading 
 

• http://fiji.sc/Cookbook 
• http://fiji.sc/Time_Stamper 
• http://fiji.sc/Annotating_Images 
• http://occm.otago.ac.nz/resources/Making-a-Look-Up-

Table---LUT.pdf 
• http://fiji.sc/Image_Intensity_Processing 
• Abscissa software http://rbruehl.macbay.de/ 
• FRAP theory (Balinski paper in the course literature) 

http://jcs.biologists.org/content/114/21/3885.full.pdf+
html 
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Where does ‘F(t) = Finf – (Finf –

F0)*exp(–t*a)’ comes?  
 

Balinski et al., 2001 (see 
course literature) 
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