
Using micro-CT to explore the visual 
ecology of insects
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Example: compound eye analyses



Tichit, P., Zhou, T., Kjer, H.M. et al. InSegtCone: interactive segmentation of crystalline cones in compound eyes. BMC Zool 7, 10 (2022)

Compound eye analysis automation



Example: compound eye analysis latest pipeline
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Example: compound eye analyses
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Example: compound eye analyses



100 μm1000 μm

Example: ancient fungus gnat vision

Taylor G, Hall S, Gren J, Baird E 2020 Journal of  the Royal Society Interface



Gavin Taylor
Stephen Hall
Johan Gren

Taylor G, Hall S, Gren J, Baird E 2020 Journal of  the Royal Society Interface

Example: ancient fungus gnat vision
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Example: ancient fungus gnat vision



Océane

Bartholemée

Example: The effect of light microhabitat on bumblebee eye traits

Bartholemée O et al J R Soc B 2023
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Example: The effect of light microhabitat on bumblebee eye traits



Tichit P, Kendall L, Olsson P, 
Taylor G, Rau C, Caplat P, Smith 
HG Baird E Ecol & Evol 2024Pierre Tichit

Example: The interplay between visual traits and forest in bumblebee communities 
across Sweden





Example: Brain analyses



Eye and brain analysis automation

1. image stacks 
acquired from µCT

2. manual segmentation 
of training set (~6 scans)

4. automatic segmentation 
of eye/brain features

5. automatic quantification of eye/brain traits

3. neural network training

eye/brain 
segmentation

training data sets

segmentation 
of key features 
(e.g., facets)

Fig. 2 An overview of the FACETS pipleine showing key analysis steps.
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