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Supplementary Figure 1. Detailed semi-automated enumeration workflow from Pre-processing of images in Fiji/ImageJ (Steps 1-4) to Segmentation using the TWS in-built plugin (Steps 5-9) and finally Enumeration of eggs using the ‘Analyze particles…’ feature in Fiji/ImageJ (Steps 10-12). 
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Pre-processing

Step 1
Import images into FlJI/ImageJ either by:
(1)Dragging and dropping
(2)File>Open

Step 2
Use the “Polygon selection” or “Freehand
selection” tools to draw around the perimeter
of each egg mass. Select Edit>Clear outside
to exclude area around the egg mass

Step 4
Open micrometer slide image and select
the “Straight line” tool to draw over the 1
mm ruler in the image. Under
Analyze>Set Scale... add 1.0 to Known
Distance and change Unit of Length to
mm. Check Global box if multiple images
use the same calibration value

Step 3
Estimate minimum particle threshold size by
selecting a random subset of ~20 eggs from
different egg mass images. Using the
“Polygon selections” tool, outline the
perimeter of each egg and select
Analyze>Measure to retrieve area values

Segmentation

Step 5

With data image open, select TWS from

Plugins dropdown menu. Rename Class

1 and Class 2 (e.g., Eggs and Non-eggs,
respectively)
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Step 6
Check the following Training Feature settings
from Settings on the left-hand menu:
Gaussian blur, Hessian, Membrane
projections, Sobel filter, Difference of
gaussians, Variance, Structure

Step 8
Select the “Freehand” tool to mark
regions from the image to each of the
classes (Egg and Non-egg). A minimum
of 10 marks per class should be defined
for accuracy. Select Train classifier

Step 7
Also, under Training Feature settings, keep
Membrane thickness, Membrane patch size
and Minimum sigma at default settings.
Change Maximum sigma to 32.0

Step 9

Enumeration

Confirm image segmentation results by
comparing image result from selecting
“Create result” with original image. If
necessary, repeat training, otherwise
select “Save classifier” to repeat on future
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Step 10
Close TWS window. Open result image to
FIJl/image) and select Process>Binary>Watershed
to draw separation lines between two touching

image batches. Save result images

Step 12
Other morphological features (e.g.,
roundness) and measurements (e.g., area)
can be obtained for each egg by selecting
them in Analyse>Set Measurements...
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objects.
Step 11
To count particles, select Analze>Analyze
Particles... and set the minimum particle size

threshold (Size (pixel*2)) to the value determined
in Step 3
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