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Author – Jan Brocher 

Available from: http://fiji.sc/BioVoxxel_Toolbox 

Installation instructions – from the website 

BioVoxxel Toolsets -Un-zip the BioVoxxel_Toolset.zip file in the ImageJ/Fiji >[macros] >[toolset] folder. You will see 
3 different toolsets (BioVoxxel Toolbox, Montage Tools, Nearest Neighbor Indicator). 

BioVoxxel Plugins - The necessary Plugins are located in the following .jar-file and need to be placed in the ImageJ 
Plugins folder. After a restart (or >Help >Refresh Menus), the new “BioVoxxel” menu will appear in the IJ plugins 
menu. 

1. Shape Descriptor Maps – requires a binary image 

Example 

1. Open the image called Control SiHa DAPI.tif; 

 

2. Calibrate the image using the file called 20x_1280x960_micrometer.tif. 
3. Close the micrometer image. 
4. Split the Control SiHa DAPI.tif image into its component channels. 
5. Discard the Green and Red images and keep the Blue image. 
6. Enhance the image so that the nuclei are clearly defined against the background, e.g. Process – 

Subtract Background (radius 150), Image – Adjust Brightness/Contrast, Process – Enhance 
Contrast. 
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7. Threshold the image and apply the threshold to create a binary image, e.g. Triangle. 
8. Go to Process - Binary – Fill Holes (to fill objects) or Process – Binary - Watershed (to split objects) 

or use Process – Binary - Options to separate out the nuclei/fill holes if necessary. 

 

9. Go to the double-arrow on the right-hand side of the Tool bar and select BioVoxxel Toolbox; 
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10. The Macros will be installed under the green cube icon; 

 

11. Go to the Toolbox and select Shape Descriptor Maps. This is very useful for screening the image 
to see what values should be used in the Extended Particle Analyzer. Depending on what you 
need to measure, it may provide you with the measurements that you need. 

 

12. The Analysis Setup window will appear.  

 

13. Select the colour of your particles. Since you have a binary image, they will be either black or white 
depending on what option you have currently selected in the Binary Options (Process-Binary – 
Options).  

14. Note that one of the options is to do the Watershed split. If you look at your binary image and have any 
of the particles touching each other, it’s a good idea to perform the Watershed. If you have any gaps 
inside the particles which would affect your area measurements, select include holes. Turn ON enable 
interactive plots and select a LUT. Then click OK. Interactive plots displays plot profiles for each 
colour map generated. 
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15. Each particle will be measured, classified and colour coded for all of the available Shape Descriptors. 
Note that the Look Up Table (LUT) you choose will define the number of classification “bins” the objects 
are separated into. 

16. The first image in the stack created by the macro will be a binary image of your particles where the 
particles are white with black background. Each subsequent image in the stack is a colour-coded image 
based on one of the Shape Descriptors. The Calibration Bar shows the LUT and how the colours are 
assigned. 

17. As expected, the Area map shows the largest range of colours so would be the most useful for 
discriminating particles. 

 

18. Whereas the Perimeter map identifies a particle (white) with jagged edges as the longest perimeter. 
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19. Double-click on the Perimeter image to show the plot; 

 

20. The Colour Map images can be saved individually or as a stack. 
21. The Results file and Calibration Bar can be saved. 
22. If you now want to use the results from the maps to restrict your analysis using the Extended 

Particle Analyzer, you need to find the values for the particles you want to exclude in the Results 
table. The particles are measured in order of appearance along the X axis and then line by line in 
the same way as the built-in Particle Analyzer. 

23. In this case, it’s easy to see that the very small particles at the top of the image are numbers 2-6 so 
these values can be used to set the minimum area value. You could use the built-in Particle 
Analyzer for this if we were only excluding based on Area. It’s a good idea to round up the number 
while still staying well below the smallest particle you want to measure. 
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24. The particle with the very large Perimeter could also be excluded if it hasn’t been adequately 
segmented so the measurements won’t be accurate. Again, it’s easy to find because the value is 
much greater than the other particles, number 15. In this case, a value a bit smaller than the 
measured value should be used to set the Maximum. 

 

25. Note that the Control image (shown below) displays particles as white and background in black. 
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26. This is necessary for the Extended Particle Analyzer to work properly. 
27. Duplicate the Control image or select your original image if it is white on black. 

 

2. Extended Particle Analyzer  

Note – requires a binary image to work – must be white objects on black background 

1. Go to Analyze – Set Measurements. Note that almost all of the available options were 
automatically selected during the process of creating the colour maps. 

 

2. You can turn off the parameters you don’t need or just leave them on. 
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3. Select Display label. You could select Limit to threshold if you want to redirect to another image 
or measure intensities on the original image. 

4. Launch the Extended Particle Analyzer from the BioVoxxel Toolbox. 
5. Note that this does not work on stacks yet but it is recordable so can be recorded using the Macro 

Recorder and included in a macro to run over multiple images. 

 

6. The classification window below appears; 
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7. Enter the minimum value you want to use for Area based on the Results from the Shape 
Descriptor maps. 

8. Enter the maximum value you want to use for Perimeter based on the Results from the Shape 
Descriptor maps.  

9. Please note that the default unit is Pixel units. Make sure that you turn this off in order to use 
values in microns/microns squared. Every time you open it again, it will revert to Pixel units so 
you need to check it every time if you are using calibrated images. 

10. Note that the Redirect option is available so you could redirect to the original grayscale image if you 
wanted to measure intensity (mean/median/mode gray values). Select the other options you want, 
e.g. Summarize, Exclude edges, etc., and click OK. 
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12. Outline drawing, ROIs, Results table and Summary – all can be saved 

 

 

3. ROI Color Coder plugin 
1. Make sure that the ROIs are all displayed on your image. 
2. Go to Plugins – Analyze - ROI Color Coder. This will display the ROIs as different colours on your 

image depending on size. You can choose from a range of Look Up Tables; 
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