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What’s a workflow

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

Library that gathers most of the common workflows in
the bioimage field.

For every workflow we provide:
e 2D /3D templates.

e Full documentation.

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

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



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

Cats and dogs

Quick recap: deep learning

Training phase



Deep learning

Test phase



Deep learning

Generic deep learning structure
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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

Instance mask

Deep learning model

ZC Openin Colab

€ Open in Colab
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3D Jupyter Notebook

2D Jupyter Notebook

Templates

Documentation


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
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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
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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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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
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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

Self-supervised learning
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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
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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
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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




Structure

BiaPy workflow

Output
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How to configure a workflow

BiaPy YAML file

PROBLEM:
TYPE: SEMANTIC SEG
NDIM: 2D
DATA:
PATCH_SIZE: (256, 256, 1)
TRAIN:
PATH: /TRAIN_PATH
MASK_PATH: /TRAIN_MASK_PATH
VAL:
SPLIT_TRAIN: 0.1
TEST:
PATH: /TEST_PATH

1 task / problem = 1 YAML template

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

Disadvantages
e |Long list of keywords...
e BUT not need to know them!
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Under the hood
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Franco-Barranco et al., “BiaPy: A unified framework for versatile bioimage analysis with deep learning,” bioRxiv, 2024.
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BiaPy ecosystem

Landing page

Documentation

# BiaPy

Si 1 docs

# / BiaPy: Bioimage analysis pipelines in Python Bioimage analySiS pipelines in Python

Lates

elease notes
BiaPy: Bioimage analysis plp ®NEWS®: Check out our last bioRxiv preprint!

Quick start
Installation

w it work:
A GUI COLAB NOTEBOOKS DOCKER COMMAND LINE

Configuration

Select workflow

FAQ & Troubleshooting @ oo x

Semantic Segmentation
How to contribute

Get Additional Installers

R

Semantic segmentation

Inpat mage Ground truth

Instance

BiaP

T goal x o’ hprvel ot imag

Detection

Denoising BiaPy is an open source ready-to-use all-in-one library {] Please install Docker to use the GUI following these instructions.

Super-resolution large variety of bioimage analysis tasks, including 2D an| s

Find a instructions on how to use the GUI in this video.

- segmentation, object detection, image denoising, single
Self-supervision € d g g = Somantic
Soqmeniation

learning and image classification.

Classification

BiaPy is a versatile platform designed to accommodate

users less experienced in programming. It offers diverse]

Semantic segmentation workflows.

Instance segmentation

Detection This repository is actively under development by the Biomedical Computer Vision group at the

Derioling University of the Basque Country and the Donostia International Physics Center.
g
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Super-resolution

Find a comprehensive overview of BiaPy and its functionality in the following videos:



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

Graphical user interface

External links

Project page Forum Documentation Templates Notebooks

Citation

Docker dependency GPU dependency

-" docker @ 3

Docker installation found 2 NVIDIA GPU cards found

3
|
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https://biapyx.github.io/

Biolmage Model Zoo

é&Biolmage.IO +Upload JEMLInENEN OAbout <

Biolmage Model Zoo

Advanced Al models in one-click

Integrated with Fiji, ilastik, ImJoy and more
Try model instantly with BioEngine
Contribute your models via Github

Link models to datasets and applications

+’ Explore the Zoo

Community Partners

Q - & wm +

All models applications datasets

| Type a keyword and press enter | Tags & Filters v = E
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Biolmage Model Zoo (2)

/.
o .
GRAPHICAL USER

INTERFACE GOOGLE COLAB NOTEBOOKS

CONTAINERS TERMINAL
XN
\d CO TR SN >

Docker Smgularlty

NON-EXPERT USER EXPERT USER

Import

models ongoing ( ongoing «

Export

models ongoing ( ongoing (
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Biolmage Model Zoo (3

© OPTIONAL: Check Biolmage Model Zoo (BMZ) models compatible with BiaPy
Use this option if you want to load a pretrained model from BMZ and want to generate a full list of the compatible models with BiaPy.

Important: First you will need to run the next cell and select "Biolmage Model Zoo" as the source of the model. Then, paste the DOI into the created field.

Biolmage.lO

Mostrar cédigo

List of models that can be used in BiaPy:

Consume models

NucleiSegmentationBoundaryModel LiveCellSegmentationBoundaryM

hondriaEM2D
affable-shark () hiding-tiger (%) hiding-blowfish ()
DOI: 10.5281/zenodo.5764892/6647674 DOI: 10.5281/zenodo.5869899/6647688 DOI: 10.5281/zenodo.6406756/6811922

“ T

[PADPRRLA D
e

M aEMS EnhancerBoundaryEM2D
shivering-raccoon () amiable-crocodile ()

DOI: 10.5281/zenodo.6406803/6406804 DOI: 10.5281/zenodo.8142283/8171247
s o, ,

© Play to select the source to build the model (BiaPy, Torchvision or Biolmage Model Zoo)

Mostrar cédigo

(]

Source: BiaPy

Biolmage Model Zoo

DOL




Biolmage Model Zoo

v Export your model to Biolmage Model Zoo format:

If you want to export the model into the Biolmage Model Zoo format. fill the metadata and run the following cell. After the cell isrun a
trained_nodel_name.bmz.zip file will be downloaded.
© Construct model's metadata to export it to the Biolmage Model Zoo format. Choose just one option:
Option 1: Reuse previous Biolmage Model Zoo model configuration
With this option, if you were using a mode! from Biolmage Mode! Zoo you can select this option to reus= its configuration instead of provide all fields manually. If that's not the case and you try to use this option an error will be thrown.

reuse_previous_BMZ_wodel_config: [

Option 2: Manual export fields

With this option you need to introduce manually the metadata of the model.

trained_model name: | insertartext aqui

trained_nodel suthors: | [First Author, Second Author, Third Author]

trained_model_authors_affiliation: ‘[FirnAuthor Affliation. Second Author Affliation, Third Author Affiliation]

trained_model_description: ‘ Insertar text aqui

trained_model_license: \ccsv-a.n

trained_model_references: | [Ronneberger et al. arXiv in 2015", *Franco-Barranco, Daniel, et al. ISBI in 20237

trained model references DOI: ‘ ["10.1007/978-3-319-24574-4_28"10.1109/1SB153787.2023.10230593"]

trained model tags: | modality: el i content: mitochondri

trained_model_documentation: }/comem/README.md

Mostrar codigo

© Play to download a zip file with your Biolmage Model Zoo exported model

Mostrar codigo

Export models

>

— /

7
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Possible real pipeline

Annotate
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Reuse a DL
model from
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Train the Obtain the
model , results

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

Meet our team

b4

Ignacio Arganda-Carreras

Supervision, Implementation

Aitor Gonzalez-Marfil

implementation

This is us!

LA

Daniel Franco-Barranco Pedro Javier Gémez Galvez Jests Angel Andrés-San
Creator, Implementation, Software Implementation, Supervision Romaén
design Implementation

Arrate Mufioz-Barrutia Luis M. Escudero Ivan Hidalgo Cenalmor

Supervision Supervision Implementation

0 9 4

Donglai Wei Lenka Backova
Supervision Implementation

Anatole Chessel Clément Caporal
Supervision Implementation
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https://biapyx.github.io/about/
https://biapyx.github.io/about/

Thank you so much for your attention!
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