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Ostracods are the microscopic remains of organisms and acted as an 
important proxy for paleoclimate reconstruction. However, identification of 
ostracods species, which is essential not only to know faunal composition 
but also chemical composition is difficult and requires substantial training 
and experience.  Recent rapid development of deep-learning based image 
classification and object detection is providing the technology basis for 
automating the identification process using ostracods images acquired by 
the digital microscopes. In this project, we explored the automated 
taxonomy workflow by integrating the rapid developed deep-learning 
technology into the research pipeline. The test was conducted on 
Endlessforams dataset to show the effectives of new method.

q Traditional workflow (orange color) require expert to do a finalized 
identification to confirm the identification result. 

q Using automation workflow (green color) with deep learning models, we 
could train models identifying each species with reliable accuracy. New 
processed sample could be used to train updated models.

q Over 30,000 ostracods samples are prepared for training the models.

Experiments
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Workflow Classification Species Genus
Model Acc. AP AR Acc. AP AR
ResNet-152 0.883 0.817 0.753 0.928 0.928 0.832
ResNet-50 0.870 0.838 0.740 0.916 0.881 0.754

VGG-16 0.866 0.774 0.753 0.922 0.831 0.776
VGG-19 0.873 0.825 0.764 0.931 0.871 0.821
Effieient-b4 0.844 0.817 0.646 - - -
Regnet-16-gf 0.888 0.839 0.756 - - -

ViT-b-16 0.836 0.825 0.686 - - -
Convnext-large 0.836 0.685 0.825 - - -
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Experiments of 8 selected classification models are conducted on the 
Endlessforams dataset to test the reliability of adapting deep learning. In 
species classification task, the test accuracy of Rgenet-16-gf reached 88.8%. 
The average identification accuracy for each species in test set also reached 
83.9%. For genus identification task, all test models achieved over 90% 
identification accuracy.

Detection Species

Model AP AR mAP@[.5:.95] mAR@[.5:.95]

Yolo-v5-l 0.871 0.860 0.891 0.890

Progress

As for object detection, Yolo-v5 achieved satisfied result by achieving both 
AP and AR over 80% on composited image of foraminifera.
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q We are taking digital images of ostracods samples using Keyence VHX-
7000 microscope. 324 slides with each containing 90 ostracods on 
average will be recorded. Labelling of each ostracod is on-going.

q Model selection and test was completed using foraminifera image data 
with similar property of intended ostracods image from Endlessforams.

q Left image: Yolo detection results on raw slides of Endlessforams
dataset.

q Right image: Labeled ostracods data taken from VHX-7000 microscope.
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