Multi-Class Quantification of Frog Embryos
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Figure 3. Distance and Probability Loss

Figure 6. Predictions of viable and non-viable embryos.
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The first graph illustrates that both training and validation losses began at 30 and dropped to 5 by

=

&\ 4 L epoch 50. The second graph depicts the probability loss, with both training and validation losses
W/ \ PO~ stapi 9=b p v 5 . Future work
s L/ starting at 0.6 and decreasing to 0.2 by epoch 10. The dataset was split into an 80-20 ratio for
Fieure 1. Xenopus illustrations © Natalya Zahn (2022 training and testing. This. indicates improved model performance and learning capability, leading = |n future work, we aim to expand our Claggiﬁcaﬁ.on algorithm to encompass th.e initial
to more accurate predictions. stages of development in frog embryos. To facilitate classification, we categorize the
- , , , , embryo dataset into four developmental stages:
We utilize a multi-class machine learning algorithm based on [2] and [3] to accurately count Metr e o o A dR 1w c h « NF 1 (0 divisions), NF 2 (2 divisions). NF 3 (4 divisions). NF 4 (8 divisions)
Xenopus IgeV|5 embryos [1] at various developmental stages within a Petri dish, as reque.st.epl by etlriCs OT 1 score, Frecision, ACCuracy ana rRecatll over epocns St Dot s been showitolbe effective withiobiectshith similar shapes but varine
the Aquatic Germplasm Genetic Research Center (AGGRC). These embryos undergo divisions textures. We want to verify if StarDist can distinguish between different shapes which is
iNnto bl.astomeres across distinct developmental stages, denoted by NF after Nieuwkoop and Performance Metrics over Epochs more relevant for frog embryos.
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We aim to provide AGGRC researchers with a straightforward and reliable application for efficient 2 05 . : R -" e
multiclass predictions of embryos into viable and non-viable classes. - '
o Figure 7. Ground truth for circles, squares and triangles.
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Intersection over Union (loU) threshold equal to O.5.

Figure 2. Frog Embryos in Petri Dish Ground Truth
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StarDist ([2], [3]) can classify each found object instance into a fixed number of different object
classes (e.g. cell types, phenotypes, etc.).
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