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Real-life situation: Find the best focused slice in a Z-stack with Python

GFP Fluorescent Cells

forum.image.sc: Finding the best focused slice in Z-stack Thanks Claudiasc89!

https://forum.image.sc/u/claudiasc89
https://forum.image.sc/t/finding-the-best-focused-slice-in-a-z-stack/103401
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Chatbots and prompt engineering

forum.image.sc: Finding the best focused slice in Z-stack Thanks Claudiasc89!

The problem: Find the best focused slice in a Z-stack with Python

Solution 1: Calculate standard deviation (SD) of all pixels in an image. 
The highest the SD, the more focused.
Result: Accuracy of 60%

def focused_z(image, dimensions_indices):
    axis=(dimensions_indices['x'],dimensions_indices['y'])
    sd=image.std(axis=axis) 
    best_focused=sd.argmax() 
    return sd, best_focused

https://forum.image.sc/t/finding-the-best-focused-slice-in-a-z-stack/103401
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Chatbots and prompt engineering

forum.image.sc: Finding the best focused slice in Z-stack Thanks Claudiasc89!

The problem: Find the best focused slice in a Z-stack with Python

Solution 2: Variance of the Laplacian.
Result: always identifying first slice as the most focused. 

def laplacian_var(image, dimensions_indices):
axis = dimensions_indices['z']
z_slices = dimensions_map['z']
var_array = np.zeros(z_slices, dtype=np.float64)
for stack in range(z_slices):

… 
best_focused = var_array.argmax()
return var_array, best_focused

https://forum.image.sc/t/finding-the-best-focused-slice-in-a-z-stack/103401
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Chatbots and prompt engineering

extract best focused slice in z-stack Python       Background & analysis goals
Hello,
I am comparing different methods to find the best 
focused slice among Z-stack series. My input images 
are fluorescent microscope images (not brightfield).
So far, a simple rule of thumb has worked best for 
me: the simpler the method, the better the results…

Challenges 
1. Is the code okay?
2. Which method suits you best?

I am a post-doc in image analysis with some python 
knowledge and i am willing to find the best focused 
slice in a Z-stack.
Background & analysis goals
I am comparing different methods to find the best 
focused slice among Z-stack series. My input…
[...]
Challenges

1. Is the code okay?
2. Which are other methods I could try?

forum.image.sc: Finding the best focused slice in Z-stack Thanks Claudiasc89!

The problem: Find the best focused slice in a Z-stack with Python

> the code <

    I used the following code some time ago!
> the code <

1. Check your code:
a. Normalization of image values
b. Border effects in the Laplacian

2. Other methods:
a. Tenengrad Gradient Method…

https://forum.image.sc/t/finding-the-best-focused-slice-in-a-z-stack/103401
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Chatbots and prompt engineering

extract best focused slice in z-stack Python       Background & analysis goals
Hello,
I am comparing different methods to find the best 
focused slice among Z-stack series. My input images 
are fluorescent microscope images (not brightfield).
So far, a simple rule of thumb has worked best for 
me: the simpler the method, the better the results…

Challenges 
1. Is the code okay?
2. Which method suits you best?

I am a post-doc in image analysis with some python 
knowledge and i am willing to find the best focused 
slice in a Z-stack.
Background & analysis goals
I am comparing different methods to find the best 
focused slice among Z-stack series. My input…
[...]
Challenges

1. Is the code okay?
2. Which are other methods I could try?

forum.image.sc: Finding the best focused slice in Z-stack Thanks Claudiasc89!

The problem: Find the best focused slice in a Z-stack with Python

> the code <

    I used the following code some time ago!
> the code <

1. Check your code:
a. Normalization of image values
b. Border effects in the Laplacian

2. Other methods:
a. Tenengrad Gradient Method…

Which one is the best?

https://forum.image.sc/t/finding-the-best-focused-slice-in-a-z-stack/103401
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First steps: from text to prompt

I am a post-doc in image analysis with some python 
knowledge and i am willing to find the best focused 
slice in a Z-stack.
Background & analysis goals
I am comparing different methods to find the best 
focused slice among Z-stack series. My input…
[...]
Challenges

1. Is the code okay?
2. Which are other methods I could try?

1. Check your code:
a. Normalization of image values
b. Border effects in the Laplacian

2. Other methods:
a. Tenengrad Gradient Method…

      Background & analysis goals
Hello,
I am comparing different methods to find the best 
focused slice among Z-stack series. My input images 
are fluorescent microscope images (not brightfield).
So far, a simple rule of thumb has worked best for 
me: the simpler the method, the better the results…

Challenges 
1. Is the code okay?
2. Which method suits you best?

> the code <

    I used the following code some time ago!
> the code <
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Hello,
I am [your position] 
specialized in [your 
background and knowledge] 
and I am currently working on 
[the topic].

First steps: from text to prompt
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```python

```

> the code <

> the code <

First steps: from text to prompt
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Challenges
1. Can you spot any mistake 

in the code of the 
Laplacian variance?

2. Which is the method that 
works best for you to 
detect the best focused 
slice?

Challenges
1. Can you spot any mistake 

in the code of the 
Laplacian variance?

2. Could you list me other 
methods to detect the 
best focused slice?

First steps: from text to prompt
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Challenges
1. Can you spot any mistake 

in the code of the 
Laplacian variance?

2. Which is the method that 
works best for you to 
detect the best focused 
slice?

Challenges
1. Can you spot any mistake 

in the code of the 
Laplacian variance?

2. Could you list me other 
methods to detect the 
best focused slice?

First steps: from text to prompt
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Challenges in Using LLMs

Limited reproducibility. 
Inconsistent answers to the same questions.

Hallucinations. 
Lack of awareness.

Knowledge cut-off. 
Pending on updates.

Bias. 
How was it trained?
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Challenges in Using LLMs for Python Coding

Ambiguity in prompts.
Prompts with no context or enough explanation.

Handling Edge Cases. 
Might not account for null values, large 
datasets, unsupported data types, etc

Incomplete or inaccurate code.
Generated code might not work correctly or as 

expected.

Difficulty handling complex libraries. 
Especially for new or less-documented libraries.
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https://doi.org/10.1038/s41592-024-02370-y

🦒BioImage.IO Chatbot: A Community-Driven AI 
Assistant for Integrative Computational Bioimaging

Wanlu Lei, Caterina Fuster-Barceló, Gabriel Reder, Arrate Muñoz-Barrutia 
and Wei Ouyang

Read it in Nat. Methods!

https://doi.org/10.1038/s41592-024-02370-y
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BioImage.io Model Zoo

●
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BioImage Model Zoo

● Community-driven

● Open source

● Community-based process for contributing 

models

○ Cross-compatible models among the consumer 

software, should always run on at least one

○ Model should be well documented

○ Model should be public and reusable under the 

chosen licensing conditions

● Users choose the consumer software & download

● Make sharing and application of pre-trained 

neural networks available and easy!
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Community Partners

Icy
icy.bioimageanalysis.org  

QuPath
qupath.github.io 

StarDist
stardist.github.io 

https://icy.bioimageanalysis.org
https://qupath.github.io
https://stardist.github.io
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Key Feature: 
Retrieved Augmented Generation

(RAG)
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Using RAG to augment LLMs with a Community Knowledge Base

Documentation Retrieval 
and Ingestion

User query and 
response generation Hi, I am Melman, how can I 

help you today?

Retrieve 
Documentation

Embedding
Model

(OpenAI)

LLM

ReAct Loop

Knowledge base on
S3 storage

VectorDB
FAISS

Document
embeddings

Query and 
embedded 
query

Prompt + 
query + 
enhanced 
context

Streamed text response

Answers with
Minimal Hallucination!
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Bioimage Analysis
Documentation, Databases & 

Tools

…

Documentation & Books

Online Databases & Services

…

User’s query

Conversation context

User’s profile

LLM-powered Chat Assistant

AI models & Analysis tools

…

BioImage Seeker
(Melman)

BioImage Tutor
(Bridget)

BioImage Analyst
(Nina)

ReAct Loop
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Bioimage Analysis
Documentation, Databases & 

Tools

…

Documentation & Books

Online Databases & Services

…

LLM-powered Chat 
Assistant

AI models & Analysis tools

…

BioImage Seeker
(Melman)

BioImage Tutor
(Bridget)

BioImage Analyst
(Nina)

To optimize model performance on 
bioimage.io, focus on using 
informative tags, a clear model name, 
and representative cover images to 
enhance discoverability…

What are the best practices for 
improving model discoverability in 
bioimage.io?

Searching in Documentation
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Bioimage Analysis
Documentation, Databases & 

Tools

…

Documentation & Books

Online Databases & Services

…

LLM-powered Chat 
Assistant

AI models & Analysis tools

…

BioImage Seeker
(Melman)

BioImage Tutor
(Bridget)

BioImage Analyst
(Nina)

PML Protein Information:
- Gene Name: PML
- Gene Synonyms: MYL, RNF71, 
TRIM19…
Cell Images with PML Protein 
Tagged in Green Channel

Tell me about PML protein and show 
me some cell images, please.

Exploring the Human Protein Atlas



ai4life@eurobioimaging.euwww.ai4life.eurobioimaging.eu @AI4LifeTeam

Bioimage Analysis
Documentation, Databases & 

Tools

…

Documentation & Books

Online Databases & Services

…

LLM-powered Chat 
Assistant

AI models & Analysis tools

…

BioImage Seeker
(Melman)

BioImage Tutor
(Bridget)

BioImage Analyst
(Nina)

Dataset with Cell Images at G1 
Phase from BioImage Archive
- Title: mRNA of the G1/S repressor 
WHI5 is found at similar levels 
throughout the cell cycle
- Accession: S-BIAD491
- Description: This dataset 
includes images related to the 
expression of WHI5 mRNA in single 
live cells during G1 phase, …

Can you find a dataset with cell 
images at G1 phase?

Exploring the BioImage Archive

https://www.ebi.ac.uk/biostudies/bioimages/studies/S-BIAD491
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Bioimage Analysis
Documentation, Databases & 

Tools

…

Documentation & Books

Online Databases & Services

…

LLM-powered Chat 
Assistant

AI models & Analysis tools

…

BioImage Seeker
(Melman)

BioImage Tutor
(Bridget)

BioImage Analyst
(Nina)

Deconvolution in fluorescence 
microscopy is a computational 
technique used to enhance the 
resolution and contrast of 
images. The process involves 
reversing the effects of optical 
distortion, such as blurring, that 
occur during image acquisition. 
Here's a detailed explanation of the 
process and its significance…

Can you explain the process and 
significance of deconvolution in 
fluorescence microscopy images?

Asking technical questions
related to BIA and AI
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Bioimage Analysis
Documentation, Databases & 

Tools

…

Documentation & Books

Online Databases & Services

…

LLM-powered Chat 
Assistant

AI models & Analysis tools

…

BioImage Seeker
(Melman)

BioImage Tutor
(Bridget)

BioImage Analyst
(Nina)

Running AI models

I’ve successfully run the CellPose 
model on your image using the 
BioEngine Service. Here’s the result:

Segment the image in 
/mnt/nuclei.tif using CellPose
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BioImage Tutor
(Bridget)

BioImage Analyst
(Nina)

Bioimage Analysis
Documentation, Databases & 

Tools

…

Documentation & Books

Online Databases & Services

…

User’s query

Conversation context

User’s profile

LLM-powered Chat Assistant

AI models & Analysis tools

…

BioImage Seeker
(Melman)

ReAct Loop
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How does the BioImage.IO Chatbot generates code?

…

Documentation & Books Online Databases & Services

…

User information, Prompt engineering, others…
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Chatbots and prompt engineering

extract best focused slice in z-stack Python       Background & analysis goals
Hello,
I am comparing different methods to find the best 
focused slice among Z-stack series. My input images 
are fluorescent microscope images (not brightfield).
So far, a simple rule of thumb has worked best for 
me: the simpler the method, the better the results…

Challenges 
1. Is the code okay?
2. Which method suits you best?

I am a post-doc in image analysis with some python 
knowledge and i am willing to find the best focused 
slice in a Z-stack.
Background & analysis goals
I am comparing different methods to find the best 
focused slice among Z-stack series. My input…
[...]
Challenges

1. Is the code okay?
2. Which are other methods I could try?

forum.image.sc: Finding the best focused slice in Z-stack Thanks Claudiasc89!

The problem: Find the best focused slice in a Z-stack with Python

> the code <

    I used the following code some time ago!
> the code <

1. Check your code:
a. Normalization of image values
b. Border effects in the Laplacian

2. Other methods:
a. Tenengrad Gradient Method…

https://forum.image.sc/t/finding-the-best-focused-slice-in-a-z-stack/103401








Bonus track: Macro Programming
Certainly! Here's a simple macro script for Fiji (ImageJ) that calculates the standard deviation of each slice in a Z-stack to 

find the most focused slice:

open("path/to/your/z-stack.tif");
nSlices = nSlices();
maxSD = 0;
bestSlice = 1;
for (i = 1; i <= nSlices; i++) {
    // Set the current slice
    setSlice(i);
    // Get the standard deviation of the current slice
    run("Measure");
    sd = getResult("StdDev");
    // Check if this slice has the highest standard deviation
    if (sd > maxSD) {
        maxSD = sd;
        bestSlice = i;
    }
}
// Set the stack to the best-focused slice
setSlice(bestSlice);
// Optionally, save the best-focused slice
saveAs("Tiff", "path/to/save/best_focused_slice.tif");



Bonus track: Finding more
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Good Practices in Using LLMs for Python Coding

Be precise in prompts.
Give as much context and explanations as 

possible.

Use it for what it’s worth.
Efficiency, commenting style, finding 

different solutions, etc

Test and debug.
Use it to modify your code or as a starting 

point, not base your own code on it.

If you know, you know. 
If you know what libraries you want to use or which pipeline 

to follow, explain it.
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How can you access it?
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How can you contribute?

Developing Extensions Adding Tool 

Documentation

Feedback and User 

Experience

Sending PR to our GitHub 

project

GitHub Repo

https://github.com/bioimage-io/bioimageio-chatbot
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What have we 

learned from the 

BioImage.IO 

Chatbot?

Improve your documentation!

Your documentation should be not only 

human-readable but AI-processable! The more 

explained and self-contained the better!

Work on prompt engineering…

It is game-changing! If you are more precise with 

your prompts and context, responses will be 

much better!

Do we need documentation for the 
Chatbot itself?

There is some documentation we hope you don’t 

need to read. Just ask the chatbot!
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Try it yourself!
https://bioimage.io/chat/

https://bioimage.io/chat/
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