
Robert Haase
@haesleinhuepf
Repro BIA Python
EMBO LSM 2025

1

Funded by

CENTER FOR SCALABLE DATA ANALYTICS 
AND ARTIFICIAL INTELLIGENCE

NATIONAL RESEARCH DATA MANAGEMENT INFRASTRUCTURE 
FOR MICROSCOPY AND BIOIMAGE ANALYSIS

GLOBAL BIOIMAGE 
ANALYST’S SOCIETY

Reproducible Bio-Image 
Analysis using Python, 
Napari, Jupyter and AI
Robert Haase

These slides and the related training materials can be reused under the 
terms of the CC-BY 4.0 license unless mentioned otherwise. https://scads.github.io/embo-lsm-bia-2025 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://scads.github.io/embo-lsm-bia-2025
https://scads.github.io/embo-lsm-bia-2025
https://scads.github.io/embo-lsm-bia-2025
https://scads.github.io/embo-lsm-bia-2025
https://scads.github.io/embo-lsm-bia-2025
https://scads.github.io/embo-lsm-bia-2025
https://scads.github.io/embo-lsm-bia-2025


Robert Haase
@haesleinhuepf
Repro BIA Python
EMBO LSM 2025

2

Reproducibility: Python
• Technical: I can rerun the workflow because it is well documented.

• Inter-personal: I understand a workflow and can explain all steps.

Technical: 
Inter-personal: 

We cannot follow the 
workflow, because we 

do not see intermediate 
results.Output: 285
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Reproducibility: Python + Jupyter
• Technical: I can rerun the workflow because it is well documented.

• Inter-personal: I understand a workflow and can explain all steps.

Technical: 
Inter-personal: 
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Reproducibility : Python + Jupyter

View on your laptop

Other’s view when 
you share the 

workflow online



Robert Haase
@haesleinhuepf
Repro BIA Python
EMBO LSM 2025

5

Reproducibility : Python + Jupyter

https://github.com/MouseLand/cellpose/blob/main/notebooks
/run_Cellpose-SAM.ipynb 

https://haesleinhuepf.github.io/BioImageAnalysisNotebooks/
22_feature_extraction/statistics_with_scikit_image.html 

https://github.com/computational-cell-analytics/micro-
sam/blob/master/notebooks/quick_start.ipynb 
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Training materials for today

https://scads.github.io/embo-lsm-bia-2025/ 
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Napari – Graphical User Interface

View configuration / 
tools

Layers

Dock widgets 
(custom plugins)

Function widgets 
(custom plugins)

Viewer controls
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Napari – Graphical User Interface

•Context / data type dependent tools
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Napari – Python Scripting

•        Mixing interactivity and reproducibility
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Napari – Python Scripting

• Initialization
import napari

# Create an empty viewer

viewer = napari.Viewer()

• Adding images
viewer.add_image(image)

12
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Napari – Python Scripting

• Make screenshots from napari and put them in your jupyter notebook

napari.utils.nbscreenshot(viewer)

13

Good for 
reproducibility
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Napari – Python Scripting

• Removing layers

for l in viewer.layers:

    viewer.layers.remove(l)

• Modify visualization while adding layers

viewer.add_image(image,

          colormap='green’)

• Modify layers after adding

layer = viewer.add_image(image)

layer.colormap = 'green’

layer.contrast_limits = (0, 128)

14
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Napari – Python Scripting
• Binary images and label images visualized as label layers

from skimage.filters import threshold_otsu

threshold = threshold_otsu(blurred_image)

binary_image = blurred_image > threshold

# Add a new labels layer containing an image

viewer.add_labels(binary_image)

15
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The Napari Assistant
• A pocket-calculator-like interface to build image analysis workflows

1
6

https://pixabay.com/photos/algebra-arithmetic-calculator-casio-2154417/

https://github.com/haesleinhuepf/napari-assistant 

https://github.com/haesleinhuepf/napari-assistant
https://github.com/haesleinhuepf/napari-assistant
https://github.com/haesleinhuepf/napari-assistant


Robert Haase
@haesleinhuepf
Repro BIA Python
EMBO LSM 2025

17

The Napari Assistant

• Tools > Utilities > Assistant (na)

Viewer 

controls

Image 

Processing

https://github.com/haesleinhuepf/napari-assistant 

https://github.com/haesleinhuepf/napari-assistant
https://github.com/haesleinhuepf/napari-assistant
https://github.com/haesleinhuepf/napari-assistant
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The Napari Assistant
• Classical image processing operations + advanced tools

• Saving&loading supported

• Undo [redo]

• Hints for next steps

• …

1
8

Ryan Savill () 
@RyanSavill4

https://github.com/haesleinhuepf/napari-assistant 

https://github.com/haesleinhuepf/napari-assistant
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Workflow building
• Try different 

algorithms, 
e.g. for 
removing 
noise

• Find them in 
the pulldown

https://github.com/haesleinhuepf/napari-assistant 

https://github.com/haesleinhuepf/napari-assistant
https://github.com/haesleinhuepf/napari-assistant
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Workflow building
• Try different 

binarization 
algorithms

https://github.com/haesleinhuepf/napari-assistant 

https://github.com/haesleinhuepf/napari-assistant
https://github.com/haesleinhuepf/napari-assistant
https://github.com/haesleinhuepf/napari-assistant
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Workflow building
• Multiple labeling 

algorithms 
available

https://github.com/haesleinhuepf/napari-assistant 

https://github.com/haesleinhuepf/napari-assistant
https://github.com/haesleinhuepf/napari-assistant
https://github.com/haesleinhuepf/napari-assistant


23
2
3

Export code to Jupyter Notebooks

Image data source: Mauricio Rocha Martins, Norden lab, MPI CBG

https://github.com/haesleinhuepf/napari-assistant 

https://github.com/haesleinhuepf/napari-assistant
https://github.com/haesleinhuepf/napari-assistant
https://github.com/haesleinhuepf/napari-assistant
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Export code to Jupyter Notebooks

https://github.com/haesleinhuepf/napari-assistant 
#code-generation 

https://github.com/haesleinhuepf/napari-assistant#code-generation
https://github.com/haesleinhuepf/napari-assistant#code-generation
https://github.com/haesleinhuepf/napari-assistant#code-generation
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Bio-image Analysis using Large-Language Models

• Analysing images in the browser, e.g. using ChatGPT

Prompt: 
“Please segment the 

nuclei in the blue 
channel of the 

image”
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How good are LLMs for Bio-image Analysis?
• Test case: segment the image and measure the average area of objects.

https://www.biorxiv.org/content/10.1101/2024.04.19.590278v1    
https://github.com/haesleinhuepf/human-eval-bia 

858.04

…

Unit-test pass-rate (n=10):

Large language models

https://www.biorxiv.org/content/10.1101/2024.04.19.590278v1
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
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Benchmarking LLMs for Bio-image Analysis

• Summary: 57 use-cases (yet), 24 LLMs (yet), n=10

https://www.biorxiv.org/content/10.1101/2024.04.19.590278v3 
https://github.com/haesleinhuepf/human-eval-bia/   

$

$

https://www.biorxiv.org/content/10.1101/2024.04.19.590278v3
https://github.com/haesleinhuepf/human-eval-bia/
https://github.com/haesleinhuepf/human-eval-bia/
https://github.com/haesleinhuepf/human-eval-bia/
https://github.com/haesleinhuepf/human-eval-bia/
https://github.com/haesleinhuepf/human-eval-bia/
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Scientific code writing: bia-bob

https://github.com/haesleinhuepf/bia-bob 

• First steps: Keep it simple

https://github.com/haesleinhuepf/bia-bob
https://github.com/haesleinhuepf/bia-bob
https://github.com/haesleinhuepf/bia-bob
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Scientific code writing: bia-bob

https://github.com/haesleinhuepf/bia-bob 

• After learning how to 
prompt for code: try 
more complex 
workflows

https://github.com/haesleinhuepf/bia-bob
https://github.com/haesleinhuepf/bia-bob
https://github.com/haesleinhuepf/bia-bob
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Setup: bia-bob
• Unzip the “.env” file out of “api_key.zip”.
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Generating Jupyter notebooks

• Ask %%bob to generate a Jupyter notebook

https://scads.github.io/embo-lsm-bia-
2025/03_bia_bob/generate_notebook.html 

https://scads.github.io/embo-lsm-bia-2025/03_bia_bob/generate_notebook.html
https://scads.github.io/embo-lsm-bia-2025/03_bia_bob/generate_notebook.html
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Translating notebooks

“Please translate 
notebook 

<xyz.ipynb> to 
<language>.”
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Code for statistical analysis
• Be careful when prompting for code and provide as many details as you 

can!

LLMs often 
provide “simple” 

solutions.

https://scads.github.io/embo-lsm-bia-2025/03_bia_bob/bia_bob-statistical_testing.html 

https://scads.github.io/embo-lsm-bia-2025/03_bia_bob/bia_bob-statistical_testing.html
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Code for statistical analysis
• Be careful when prompting for code and provide as many details as you 

can!

Look at your 
data!

https://scads.github.io/embo-lsm-bia-2025/03_bia_bob/bia_bob-statistical_testing.html 
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Code for statistical analysis
• Be careful when prompting for code and provide as many details as you 

can!

LLMs cannot be brave 
scientists yet, but you can!

https://scads.github.io/embo-lsm-bia-2025/03_bia_bob/bia_bob-statistical_testing.html 
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