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In this tutorial, the image analysis program Fiji/ImageJ will be used to measure the total
area covered by e.g. colony-forming organisms on a VIRTUE disc from a photo of the
disc. Here, ImageJ will not try to determine the coverage automatically, but merely
calculate the areas marked by the user.
1. Download the version of Fiji ImageJ, which is compatible with the operating system
of your computer from this website: https://imagej.net/Fiji/Downloads
(The following description refers to Version 2.0.0 of ImageJ as of 2018-12-04 (check in Menu Fiji About ImageJ). If a different version is used, some modifications may have to be made, but in
principle the procedure should still be applicable.)

2. Open the Program Fiji and you will see this tool selection bar under the menu bar.

(If you are working with a freshly installed version of Fiji, no adjustments need to be made. If you
have used this version of Fiji before and changed some settings in Edit - Options, you should go to
Edit - Options - Reset, confirm the reset and restart Fiji to make sure you are using the default
settings required in this tutorial.)

3. Open an image by clicking on File – Open. Alternatively, you can
also drag the file directly onto the tool selection bar. (Note that
ImageJ will operate on your original picture. To avoid
overwriting it by accident, use a copy and keep the original
save!)

4. As an example, we have an image of a disc covered with detritus, tubes of worms and
tufts of the filamentous benthic diatom, Melosira sp. (darker areas) (file
Practice_Image_2.jpg). We want to measure how much of the disc (in %) is covered
with the diatom.
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5. First, process the image to exclude unnecessary background. (For this procedure,
this is not absolutely necessary, but it gives you a larger field of view.) To do this,
click on the “Oval” in the tool selection bar (black arrow). Then draw a circle around
the perimeter of your disc (yellow arrow).

6. Constrain the image to the dimensions of your circle by clicking on Image – Crop.
Your disc will now fill the window.
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7. Set the scale. Click on “Straight” in the tool selection bar (black arrow) and draw a
straight line on a reference scale on your image. This may be a ruler or a coin set
beside the disc in the photo. In this example, the line (denoted by the yellow arrow)
is drawn across the diameter of the disc because this is a known distance equal to 8.5
cm.

8. Click on Analyze – Set Scale on the menu bar. A small window will appear. Fill in the
information on “Known distance” (here: 8.5) and “Unit of length” (cm).

(Select Global if several images of discs will be analysed and all of them are of the
same size and magnification. Global will use the same scale for all images and there
is no need to reset it for the following images.) Confirm with OK.
9. Outline the areas you want to estimate. Choose “Freehand” in the tool selection bar
(black arrow). Draw outlines around the areas covered with the organisms you want
to analyse (yellow arrow). (Note that the Freehand tool will automatically close your
perimeter line when you let go of the mouse, but nevertheless try to finish each
outline close to its start for greater accuracy.) If the areas are disconnected, you need
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to draw several outlines. Keep the Shift key pressed when outlining the areas until
you finished your last line.

10. After outlining all the areas covered by the organism press the Delete key. The
outlined areas are removed from the image and will turn black. (If you changed the
settings of the background colour in your setup, the colour of the deleted areas may
be different but the following procedure will work just the same.)
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11. Measure the areas. Click on Analyze – Tools – ROI Manager (ROI = Region of
Interest). The ROI manager window will appear. Then activate Show All and Labels.

12. Choose the “Wand” in the tool selection bar (arrow). (As in many graphics programs,
the wand is used to “pick” a colour from the image, in our case “black” which denotes
the area of interest.) Click on the first area you want to measure in your image. Click
“Add”. A number will mark the denoted area. The value for the x and y coordinates
(in pixels) of the marked area will appear on the ROI manager. Repeat for the other
marked areas.
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13. Click on Measure in the ROI Manager. A table will appear with the area
measurements of each individual numbered field. The values are given in cm2 in
agreement with the scale set at the start of the analysis.

14. Save the table by first clicking on the Results window (if
not already active) and then clicking on File - Save As.
Give a name to your file and enter where you want to
store the table. Save. Your data will be saved as a .csvtextfile. (This is a standard text format that can be
imported into spreadsheets like LibreOffice, OpenOffice, Numbers or Excel. Data are
stored comma-separated and in English notation with ‘.’ as the denotation for decimal
places. Depending on program and country, a simple “open with…” may not work, while
an explicit “import” will usually ask for the specifications given here. The figure below
shows an example from LibreOffice.)
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15. In our example, the total area of the disc with a diameter of 8.5 cm is:
Area of a circle = π * r2
π = 3.1416
r = radius = diameter/2 = 4.25 cm
Area of the disc = 3.1416 * (4.25)2 = 56.75 cm2
The total area occupied by the diatoms = 15.699 cm2
(computed from the table on the left).
Percentage of the disc covered by the diatoms =
(15.699/56.75) x 100 = 27.7 %
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