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Deep learning possibilities
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Biological problem resolution
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What’s a workflow
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Sequence of image processing algorithms with a specified parameter set is what we call a “workflow” 
(Miura, Kota et. al., 2020)
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BiaPy: library for building bioimage analysis workflows
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Library that gathers most of the common workflows in 
the bioimage field.

For every workflow we provide:

● 2D / 3D templates.

● Full documentation.

● Notebooks runnable in Google Colab (with real 
data).

For some, we provide full tutorials to reproduce our 
publications.

https://biapy.readthedocs.io/en/latest/
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Test phase

Deep learning
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Deep learning
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Generic deep learning structure

Comparison
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Semantic segmentation
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Image Semantic maskDeep learning model

Documentation Templates 2D Jupyter Notebook 3D Jupyter Notebook

Image Semantic maskDeep learning model

Semantic segmentation

https://biapy.readthedocs.io/en/latest/workflows/semantic_segmentation.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/semantic_segmentation
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://biapy.readthedocs.io/en/latest/workflows/semantic_segmentation.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/semantic_segmentation
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_3D_Semantic_Segmentation.ipynb


Image Deep learning model

Instance segmentation
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Instance mask

Documentation Templates 2D Jupyter Notebook 3D Jupyter Notebook

Image Instance maskDeep learning model

https://biapy.readthedocs.io/en/latest/workflows/semantic_segmentation.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/semantic_segmentation
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://biapy.readthedocs.io/en/latest/workflows/instance_segmentation.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/instance_segmentation
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/instance_segmentation/BiaPy_2D_Instance_Segmentation.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/instance_segmentation/BiaPy_3D_Instance_Segmentation.ipynb


Demo time: 2D instance segmentation
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DatasetNotebook Documentation 

https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/instance_segmentation/BiaPy_2D_Instance_Segmentation.ipynb
https://biapy.readthedocs.io/en/latest/workflows/instance_segmentation.html
https://drive.google.com/uc?id=1b7_WDDGEEaEoIpO_1EefVr0w0VQaetmg


Detection
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Image Deep learning model Detected objects

Documentation Templates 2D Jupyter Notebook 3D Jupyter Notebook

Image Center coordinates
(detection mask)

Deep learning model

https://biapy.readthedocs.io/en/latest/workflows/semantic_segmentation.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/semantic_segmentation
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://biapy.readthedocs.io/en/latest/workflows/detection.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/detection
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/detection/BiaPy_2D_Detection.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/detection/BiaPy_3D_Detection.ipynb
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Deep learning modelNoisy image Image without noise

Denoising
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Documentation Templates 2D Jupyter Notebook 3D Jupyter Notebook

Image with noise Deep learning model Clean image

https://biapy.readthedocs.io/en/latest/workflows/semantic_segmentation.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/semantic_segmentation
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://biapy.readthedocs.io/en/latest/workflows/denoising.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/denoising
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/denoising/BiaPy_2D_Denoising.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/denoising/BiaPy_3D_Denoising.ipynb


Super-resolution

Low-resolution 
image Deep learning model High-resolution image

Documentation Templates 2D Jupyter Notebook 3D Jupyter Notebook 14

Low-resolution image Deep learning model High-resolution image

https://biapy.readthedocs.io/en/latest/workflows/semantic_segmentation.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/semantic_segmentation
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://biapy.readthedocs.io/en/latest/workflows/super_resolution.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/super-resolution
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/super-resolution/BiaPy_2D_Super_Resolution.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/super-resolution/BiaPy_3D_Super_Resolution.ipynb


Image

Self-supervised learning
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Deep learning model

Comparison
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image

Original image
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Image Reconstructed imageDeep learning model

Documentation Templates 2D Jupyter Notebook 3D Jupyter Notebook

https://biapy.readthedocs.io/en/latest/workflows/semantic_segmentation.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/semantic_segmentation
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://biapy.readthedocs.io/en/latest/workflows/self_supervision.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/self-supervised
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/self-supervised/BiaPy_2D_Self_Supervision.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/self-supervised/BiaPy_3D_Self_Supervision.ipynb


Classification
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Images Deep learning model Assign a label
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Documentation Templates 2D Jupyter Notebook 3D Jupyter Notebook

Image ClassificationDeep learning model

https://biapy.readthedocs.io/en/latest/workflows/semantic_segmentation.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/semantic_segmentation
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://biapy.readthedocs.io/en/latest/workflows/classification.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/classification
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/classification/BiaPy_2D_Classification.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/classification/BiaPy_3D_Classification.ipynb


Image to image

17

Image Colored imageDeep learning modelSketch Real objectDeep learning model

Real objectSketch Deep learning model
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Documentation Templates 2D Jupyter Notebook 3D Jupyter Notebook

https://biapy.readthedocs.io/en/latest/workflows/semantic_segmentation.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/semantic_segmentation
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/semantic_segmentation/BiaPy_2D_Semantic_Segmentation.ipynb
https://biapy.readthedocs.io/en/latest/workflows/image_to_image.html
https://github.com/BiaPyX/BiaPy/tree/master/templates/image-to-image
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/image_to_image/BiaPy_2D_Image_to_Image.ipynb
https://colab.research.google.com/github/BiaPyX/BiaPy/blob/master/notebooks/image_to_image/BiaPy_3D_Image_to_Image.ipynb


Library overview
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Structure

19

Input OutputBiaPy workflow

2D/3D patches, intensity 
normalization, problem 

representation, filtering…

Filtering, mosaicing, 
agglomeration, maximum 
suppression, evaluation 

metrics… 

Advantages:
● For users: easy to combine pre-processing, post-processing and models.
● For developers: freedom to contribute to any module.



How to configure a workflow
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BiaPy YAML file

1 task / problem = 1 YAML template

Advantages:
● Easy prototyping. 
● No need to code, only edit a text file.

Disadvantages:
● Long list of keywords…
● BUT not need to know them!



Under the hood
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Franco-Barranco et al., “BiaPy: A unified framework for versatile bioimage analysis with deep learning,” bioRxiv, 2024.



BiaPy ecosystem
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Documentation
Landing page

https://biapy.readthedocs.io/en/latest/
https://biapy.readthedocs.io/en/latest/
https://biapyx.github.io/
https://biapyx.github.io/


Graphical user interface
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https://biapyx.github.io/


BioImage Model Zoo
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BioImage Model Zoo (2)
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Import
models

Export
models

ongoing

ongoing ongoing

ongoing



BioImage Model Zoo (3)
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Consume models



BioImage Model Zoo (4)

27

Export models



Possible real pipeline
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SAMJ

Annotate

Data

Reuse a DL 
model from 

BMZ Obtain the 
results

Train the 
model

New 
labels

https://drive.google.com/uc?id=1b7_WDDGEEaEoIpO_1EefVr0w0VQaetmg
https://drive.google.com/uc?id=1b7_WDDGEEaEoIpO_1EefVr0w0VQaetmg


This is us!
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https://biapyx.github.io/about/
https://biapyx.github.io/about/
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Thank you so much for your attention!


