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Bio-image Analysis
* My job ...
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Bio-image Analysis
* My job is changing, since we have ChatGPT

ChatGPT

Segmented Nuclei

Original Image

0 Q
P ro m pt: 100 100
“Please segment the
200 200
nuclei in the blue
300 300
channel of the

. ” 400 400

image
500 500

Q0 100 200 300 400 500 600 0 100 200 300 400 500 600

The seagmentation of the nuclei has been performed on the blue channel of the image. The right side of
the figura shows the segmented nuclei in different colors, each corresponding to a different nucleus in

the field of view. Each color represents a unigue label assigned ta the individual nuclei detected in the

image. [>-)
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Vision language models

« Combine image + text to generate text

“Cell nuclez,
presumably
imaged with a
fluorescence
microscope”

What 1s shown 1in
this 1mage?

LLMs Bio-Image Analysis

S c a D S.ml Eggzrto;'tazalsrzaging Conf. :

@haesleinhuepf
DRESDEN LEIPZI
> ¢ June 25th 2025




Vision language models for counting objects

« Combine image + text to generate text

o 14”

How many objects are
in this image? Answer
with the number only.
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Vision language models for counting objects

VLMs were not exactly built for this purpose...

& You & ChatGPT
There are three blue nuclei visible in this image.

How many blue nuclei are in this image?

[
[
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Vision language models for counting objects

« Prompt: ,Analyse the following image by counting the bright blobs.
Respond with the number only. “ (n=25)

140 Vision models counting blobs

120 -

100 -

80 -

Apr
2024 May
2024

Blob count

Lesson learned: We need physical
control of models and infrastructure
to secure reproducibility!

EEEEEEER EEEEEENg
— & T l
| |

s Opt-4-vision-preview 3 gpt-4-turbo-2024-04-09 gpt-40-2024-05-13
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ng objects

“Analyse the “Analyse the

« Prompt-engineering also works ‘Analyse the following image by _ | | ollowing image by
W|th VLMS following image by counting the bright counting the bright

Vision language models for count

: . blobs. Ignore the blobs, including the
counting the bright . . . .
objects touching the objects touching the
blobs. Respond . .
ONLY the number” image border. image border.
' Respond ONLY the Respond ONLY the
number.” number.”

——

Prompts for counting blobs using VLMs

n=23
I Baseline: Otsu-
i threshold

: Baseline: Otsu-
; threshold, excl.
: borders

unspecific wj/o border with border

Prompt gpt -40-2024-08-06
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VLMs for bounding box segmentation

« Recap: VLMs combine images + text to produce text

Glve me a json object
of bounding boxes
around ALL bright

blobs 1n this i1image..

{

[{"x":0.191, "y": 0.111,...},
"v"': 0.161,

"x":0.313,

o .
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VLMs for bounding box segmentation

GPT-40 Claude 3.7 Sonnet Moondream 2B
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VLMs guessing segmentation algorithms

« Combine image + text to generate text

CellPose!

What’s the best
algorithm to segment
this 1mage?
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LLMs guessing segmentation algorithms

1 m

prompt = You are a bioimage-analysis expert.

What 1s the best image processing algorithm to segment microsco images?

Answer the algorithm name only. No explanations.

memn

learning

— cellpose

- deep g
PR deeplabl I,
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VLMSs guessing segmentation algorithms

prompt = """You are a bioimage-analysis expert.

What is the best image processing algorithm to segment this microscopy image?
|

Answer the algorithm name only. No explanations.

[otstu thresholding

earning deep

cellpose
. watershed
W a t ersS h e d otsu thresholding .
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VLMSs guessing segmentation algorithms

mmw

prompt = You are a bioimage-analysis expert. You have a rule-book what alogrithms to use for specific images.

## Rules

¥

It an image shows sparse objects such as nuclei, use Otsu-thresholding for segmenting them.

IT an image shows dense, partially overlapping objects such as nuclei, use StarDist.

It an image shows large cell-like structures with bright membranes, use the Watershed algorithm.
# In case of doubt, use CellPose.

¥

¥

## The task

What is the best image processing algorithm to segment this microscopy image?
Answer the algorithm name only. No explanations.

mmmnm

thresholding otsu

cellpose

otsu thresholding

otsu thresholding ctardist

atershed
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Speaking of Cellpose[-SAM]

masks, flows, styles = model.eval(image,
batch size=32,

o .
flow threshold=0.4, FO u n d at I O n
cellprob threshold=6.0,
mode

normalize={"tile norm blocksize": @})

|II

stackview.insight(masks.astype(np.uint32))

el o g v>e https://www.biorxiv.org/content/10.1101/2025.04.28.651001v1 TECHNISCHE <.
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Bio-image analysis beyond segmentation

 Crossing this border seems challenging

Feature Dimensionality
extraction reduction

-"_
I
‘ Classification Clustering
I

Background
removal

Denoising Segmentation

Deconvolution

Insight
“Frontier of

perfectionism”

|
Wide variety of [computational] skills required to achieve all this
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Benchmarking LLMs for Bio-image Analysis

« Use-case: segment an image, extract features and create a UMAP.

label maximum mean median minimum sigma sum variance
0 1 1430 117.489451 117.041016 930 9489786 278450 90.056032
1 2 1130 83.052219 82177734 650 9699808 318090 94.086271
e )
2 3 1300 108.930403 108076172 920 7557057 297380  57.109109 ) ‘.!%s,w},
o e
L J
3 4 1290 94576991  93.134766 700 11433116 534360 130.716136 e e o
: 3
' =
4 5 1490 119.454545 119.033203 89.0 12017958 328500 144.431321 %gsyh od ...;:P;o.'
e
%, ) €ae
5 6 1420 124.947368 126.005859 1040 10544100 118700 111.178052 N 53} :. K !.ég%‘.
3
6 7 1480 124.129964 124.013672 99.0 11807226 343840 139.410584 ‘z( 0 o S e, LW
=] ey ®f vy
7 8 1520 103.128120 99111328 740 18019024 619800 324.685225 :;.' 30' e "’.‘ Q..'.
o, o o
8 9 1370 83.685407  79.189453 59.0 16.856217 69961.0 284.132050 w%f';.;’. g‘.ﬁ"ﬂ
) ()
9 10 163.0 135.924832 136962891 99.0 13.564650 101264.0 183.999719 .‘t‘éb' %-.,r
o e
10 1N 1750 98.692044 92138672 59.0 25488803 115371.0 649.679055 ae o)-.‘;
&,
1M1 12 1270 76991909 72216797 540 16391926 47581.0 268.695234 '!::.
=
12 13 1600 130.877049 129.990234 1090 10.845245 638680 117.619349 ?a.
T T T T T T T
13 14 1230 112.602410 112.060547 1030 4444618 93460 19.754628
2 4 6 8 10 12
14 15 1750 123444924 121.025391 830 18915416 571550 357.792956 UMAP1
g 2
. O O
7/ 7/
Unit-test pass-rate (n=10): & R & &
* X / N )
O Qo) > N S © &
& b‘;& 0 ¥ ’19 X ? & N
Q 7 Q > Vv .S e & NG
& & ¥ SN S & & & &

workflow _segment_measure_umap
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Benchmarking LLMs for Bio-image Analysis

« Use-case: compute the correlation matrix

label maximum mean median minimum sigma sum variance elongation feret_diameter
0 1 143.0 117.489451 117.041016 930 9.489786 278450 90.056032 1.228690 8.774964 . . .. . . . .
label maximum mean median minimum sigma sum variance elongation feret_diameter
1 2 113.0 83.052219 82.177734 650 9.699808 31809.0 94.086271 1.325096 13.152946
label [Ee[eo0/o /o NI LToE SN LY I IV E YA LT BT A PEEN -0.136779 -0.170934 -0.134539 -0.014857 0.105859
2 3 130.0 108930403 108.076172 920 7557057 297380 57.109109 1.565911 12.884099
3 4 1200 94576991 93134766 700 11433116 534360 130716136 1227027 14.352700 maximum RECETIER) Rl ela 0o R PEEERS G VETAERS  0.577706 0.576118 0.522637 0.563160 -0.028076 0.144944
4 s 1490 119454545 119033203 800 12017958 328500 144431321 1429829 10723805 mean [ PI: RN 1P Lt SRR LT MG R s 0.040456  0.157387  0.052848  0.122359 -0.173872
5 6 1420 124.947368 126.005859 104.0 10.544100 11870.0 111.178052 1.196911 9.273618 median EUCEFAET:] A TA ECTERA PN IR o[ RPN TGN -0.013701  0.111119  -0.002710 0.133479 -0.205403
6 7 1480 124.129964 124.013672 990 11807226 343840 139410584 1137575 13114877 PR -0.581233 INGEYZZ0 0918750 0.928168  1.000000 |=0:317573 REVEYL: A 0.217240 -0.311868
7 8 152.0 103.128120 99.111328 740 18.019024 61980.0 324.685225 1.373404 14.866069
sigma  -0.136779 0.576118 0.040456 -0.013701 | ~=hiave EuElai] 0.959845 -0.250655 0.436449
8 9 137.0  83.685407 79.189453 59.0 16.856217 69961.0 284.132050 1.205095 14.456832
sum -0.170934 0.522637 0.157387 0.111119 -0.057844 R0l  0.602559 -0.074555 0.775197
9 10 163.0 135924832 136.962891 99.0 13.564650 101264.0 183.999719 1.169756 14.730920
10 1 1750 08692044 02138672 500 25488803 1153710 649.679055 1201427 16.911535 variance -0.134539 0.563160 0.052848 -0.002710 0.959845 BUKH2EEEEN  1.000000 -0.191963 0.370870
11 12 127.0 76991909 72216797 540 16391926 47581.0 268.695234 1.272889 15.066519 elongation -0.014857 -0.028076 0.122359 0.133479 0.217240 -0.250655 -0.074555 -0.191963 1.000000 0.184445
12 13 160.0 130877049 129990234 109.0 10.845245 638680 117.619349 1.143453 13.152946 feret_diameter 0.105859 0.144944 -0.173872 -0.205403 ' [t 0436449 | whgsicrs 0370870 0.184445
13 14 123.0 112602410 112.060547 103.0 4.444618 9346.0 19.754628 2.025953 9.110434
14 15 175.0 123444924 121.025391 830 18915416 57155.0 357.792956 1.339038 13.892444

Unit-test pass-rate (n=10): o 5 & &

SR ol N h © @
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@ S X \B QA% & o & ©
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Benchmarking LLMs for Bio-image Analysis

« Use case: Open a zarr file

bi.zarr mp

b , 0(9 G 0/
Unit-test pass-rate (n=10): Fo S & RN o .
2 S oD & D Ny < ¢ &
&Qg Q&» p 2 \’b\)bvq’% Q A\$ Q‘?)b 6'\\0\ 6"’\%
open_zarr 0.0 0.0 0.0 0.2 0.0
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Benchmarking LLMs for Bio-image Analysis
* Summary: 57 use-cases (yet), 26 LLMs (yet), n=10
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Al-assisted bio-image analysis in Jupyter

[ I ° import bia_bob import numpy as np
Ia - . -— — from skimage import ioc, filters, measure, segmentation

import matplotlib.pyplot as plt

° import pandas as pd
CO ntext rOI I l tl n %%bob :i.mpor‘t py:les?erant:_prntctype as cle
*# |pad blobs.tif frem disk import stackview
# Segment the bright objects on the dark background

for image-analysis S e e e

* Show the original image, the segmented image and an

# Load the image
image = io.imread( blobs.tif’)

# Segment the bright objects

2 5 c c c thresh = filters.threshold_otsu(i )
CO d e R area versus perimeter plot side-by-side using subfigures. t._._::fy - i;aga f th:-:-sha ~orsulinzee
This notebook may contain text, code and images generated by artificial intelligence. Used model: claude-3-5- # Lobel the objects
sonnet-20240620, vision model: claude-3-5-sannet-20240620, endpoint: Mane, bia-bob version: 0.21.0. Do not labels = measure.label(binary)

enter sensitive or private information and verify generated contents according to good scientific practice. Read ; )
# Measure properties
more: httpsy//github.com/haesleinhuepf/bia-bob#*disclaimer properties = ['label’, 'area’, 'perimeter’]

df = pd.DataFrame(measure.regionprops_table(labels, properties=properties))

# Create the figure with subfigures

Acea v3 Perimeter fig, (axl, ax2, ax3) = plt.subplots(l, 3, figsize=(15, 5))

Original Image

Segmented Image

.
20 # Original image
o % * axl.imshow(image, cmap="gray’}
g axl.set_title{ Original Image’)
vy o 13" axl.axis('off')
¥ i ‘
] -
B "J’ # Segmented imoge
Z - axl.imshow(labels, cmap='nipy_spectral')
L axd.set_title('Segmented Image")
207 o an.anis('off')
N
o- 8
# Scotter plot
0 0/ 00 10 o«
o ax3.scatter(df[ "area’], df[ perimeter'])
) ax3.set_xlabel( Area')
. label area per‘lmeter‘ ax3.set_ylabel( Perimeter”)
.A (%] 1 433.0 91.254834 axi.set_title{ Area ws Perimeter’)
1 2 185.8 53.556349 it degeut()
Jupyter 2 3 658.80 95.698485 pIE. show(
3 4 434.0 76.870058 .
# Display the dotaframe
4 5 477.0 83.7989%0 print(df.head(})
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Unprompted feedback

Scientist with
limited

Coder (misunderstood
something)

LLM (hallucinates
broken code)

import unprompted Cheap’ faSt

A Hi, this is umprompted 0.1.1 using gpt-4.1-nano under the hood. Following code cells and related
output will be interpreted by Al to provide feedback and suggest improvements. If you want to keep
code and/or its output private, do not use this tool or configure it to use a local LLM. Check the

documentation for details. Also umprompted does mistakes. Treat its suggestions carefully.

distance = 5
time = 3

speed = distance * time

» @& unprompted feedback: Change to speed =
distance / time to reflect the correct physical

relationship.

Unprompted feedback Unprompted feedback from
may facilitate identifying an Al-assistant cannot
issues in code early replace human peer-review
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Can LLMs solve real-world GitHub issues?

Published as a conference paper at ICLR 2024

SWE Bench (full)

35 1 SWE-agent 1.0 (Claude 3.7 Sonnet)
SWE-BENCH: CAN LANGUAGE MODELS RESOLVE 30 .OpenHands + (odeAct v2.1 (claude-3-5-sonnet-20241022)
REAL-WORLD GITHUB ISSUES? | '
CarlosE. Jimenez **  John Yang''?  Alexander Wettig? 25 - gutoCodeRov pr-v2.0 (Claude-3.5-Sonnet-20241022)
Shunyu Yao'®  Kexin Pei’  Ofir Press'?  Karthik Narasimhan'?
"Princeton University  “Princeton Language and Intelligence  *University of Chicago he) 20 4
g & WE-agent + Claude 3.5 Sonngt
g 15
SWE-bench i
& & WE-agent +GfT 448k08)GPT 40 (20201-05-13)
Model % Resolved % Apply it ¢ WE-agent + Claude 3 Opus
Claude 3 Opus 3.79 46.56
Claude 2 1.97 43.07 1 RAG + Claude 3 Opus
G + Claude 2
ChatGPT-3.5 0.17 26.33 | SWRAJamagiils + GPT 4 (1106)
GPT-4-turbo 1.31 26.90 e
SWE-Llama 7b (.70 a51.74 ’59 N@, Ng'b Ng: NQ’\ Noq N\;, 0,9\' q@,
JV 4% 4% 4% JV JV 4% JV JV
SWE-Llama 13b 0.70 53.62 &S S S S S S
Date
LLMs Bio-Image Analysis T . _
Helmholtz Imaging Conf,  Source: Jimenez et al (2024), Plot data source: TECHNISCHE <iif
Sca DS_AI Robert Haase licensed CC-BY 4.0 https://www.swebench.com/ 42 UNIVERSITAT & ’:’a 2
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Collaborative working with Al assistants

Github / Gitlab Cl

 |f technical solutions do
not exist, socio-cultural
solutions may help.

« Human-human-Al
interaction

* Transparency
- Knowledge exchange

nature computational science

Explore content v About the journal v  Publish with us v

nature > nature computational science » correspondence > article

Correspondence | Published: 27 March 2025

Towards transparency and knowledge exchange in Al-
assisted data analysis code generation

Robert Haase &

Nature Computational Science (2025) ‘ Cite this article

235 Accesses | 16 Altmetric | Metrics

LLM service
provider 1

LLM

gpt-4o

LLM service
provider 2

LLM

claude

LLM service
provider 3

LLM

gemini

Al

git-bob

Hi! | have data and would like to
measure Xx.

| propose to try algorithm alg.
git-bob comment on how to do
this with Python

Domain
expert

Certainly! Try this:
from algorithms import alg
x = alg(data)
boxplot (x)

For result visualization let’s better
use a violinplot.
oit-bob ask claude to try this!

Data
analyst

| created a
notebook for
using alg and
drawing a L
violinplot:

That looks ok/correct!
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Chatting with LLMs on GitHub/Lab

e ... about data analysis tasks

0 haesleinhuepf opened on Oct 12, 2024 Member «--

In the folder "download_statistics", there are multiple files named for example "20240628.csv". The filename without ending is
obviously a date, the creation date of the data. Write a jupyter notebook that opens all these files using pandas and plots over time
how many records are in these files. Save the notebook in the notebooks directory and make sure the relative link the

download_statistics folder is correct.

@ github-actions bot on Oct 12, 2024 Contributor  *++

g |t_ bD b tr—y a g ﬂi n This message was generated by git-bob (version: 0.8.2, model: github_models:gpt-4o, log), an experimental Al-based assistant. It can make mistakes and has limitations. Check its
messages carefully.

In this update, a Jupyter notebook was created to read CSV files and plot the number of records over time, resulting in the creation
of notebooks/plot_zenodo_links_over_time.ipynb. Additionally, an image file was generated:

Create sub-issue ~ @ & 1

Number of Records Over Time

IR @ marabuuu on Oct 14, 2024
? o] Cool, good job git-bob :D
©
LLMs Bio-Image Analysi
il Feimholi maging o https://github.com/NFDI4BIOIMAGE /training/ . TECHNISCHE T |\ vegsivar
ScaDS.Alll robert Haase ggé\’s%%sdTAT e (EPZIG
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Chatting with LLMs on GitHub/Lab

e ... to receive support on python libraries

0 haesleinhuepf opened on Oct 7, 2024 Owner =+«

| have a 2d+t timelapse dataset as numpy array. | would like to save it as animated gif to disk. Can stackview do this? If yes, how?

git-bob comment @ github-actions bot on Oct 7, 2024 Contributor

This message was generated by git-bob (version: 0.6.4, model: gpt-40-2024-08-06, Run details), an expenimental Al-based assistant. It can make mistakes and has limitations.

Create sub-issue hd @ & 1 Check its messages carefully.

Certainly! Stackview can help you save your 2D+t timelapse dataset as an animated GIF to disk. You can use the stackview.animate
function for this purpose. Here's a code snippet that demonstrates how to achieve this:

import stackview [E]
import numpy as np

# Assuming ‘timelapse _data’ is your 2D+t timelapse dataset

timelapse data = np.array(...) # Your numpy array data
# Save the animation as a GIF

stackview.animate(timelapse_data, filename="timelapse_animation.gif", frame_delay ms=16@)

This code will take your timelapse data and save it as an animated GIF named timelapse_animation.gif with a frame delay of 100ms
between frames. Adjust the frame_delay_ms as needed to control the speed of the animation.

© v @
LLMs Bio-Image Analysis
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- LLMs are everywhere

Bioimage-io ChatBot

5‘\ Biolmage.lO Chatbot Biolmage Seeker (Melman) =

&% Hithere! I'm Melman. | am help you navigate the bioimaging tools and provide information about bioimaging. How can | help you today?

How can | segment dense nuclei in a fluoresence microscopy image? =

To segment dense nuclei in fluorescence microscopy images, you can use several tools and methods available in the bicimaging community. Here are some
recommended approaches and tools based on your needs:

1. Cellpose: This fool is designed for 2D nuclei segmentation and can handle dense and overlapping nuclei. It outputs a binary mask showing where nuclei
were detected, More information can be found here,

2. CellProfiler: This software offers a workflow for nuclei segmentation in 2D images. It can detect and segment nuclei, cutputting a binary mask. More
details are available here.

3. ImageJ/Fiji: The Watershed method in Imagel/Fiji is effective for separating touching and overlapping nuclei. A detailed tutorial on using this method

& for DAPI-stained nuclel can be found here. nature methOdS

4, llastikz This tool allows for interactive leaming and segmentation. You can create label classes for different objects (e.g., background, nuclei, mitotic
nuclel, cytoplasm) and use live prediction mede to refine the segmentation. More information can be found in the llastik documentation.

e ) i : ) ) : R i ) : Explore content v About the journal v  Publish with us v
5. Scikit-image: This Python library provides various functions for image processing, including segmentation. An example of segmenting human cell nuclei

using scikit-image can be found in the sdkit-image documentation.

These tools and methods should help you effectively segment dense nuclei in your fluorescence microscopy images. .
nature > nature methods > correspondence > article

» Q4 More Details

Correspondence | Published: 09 August 2024

Biolmage.lO Chatbot: acommunity-driven Al assistant
for integrative computational bioimaging

c

@ |
2 v e

Wanlu Lei, Caterina Fuster-Barceld, Gabriel Reder, Arrate Mufioz-Barrutia & Wei Ouyang &

‘Waming: Biolmage.lO Chatbot can make mistakes, Consider checking important information.

Nature Methods 21, 1368-1370 (2024) | Cite this article

Tips: Customize your profile to get personalized answers based on your background.

If you find cur chatbot helpful for you, please consider cite us: [EENETECTTY 865 Accesses | 1 Altmetric | Metrics

T, -
[P2aaLife Icon
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LLMs are everywhere
Napari-chatGPT / Omega

127.0.01

opacity:
contrast limits:

auto-contrast:

gamma: 4
colormap: || green Omega
blending:  additive Thinking... please wait!

interpolation:  [inear
depiction:  volume

rendering: You:

Please write a widget that color projects a 3D stack along the Z axis. The hue
of the projected pixel is proportional to the depth of the voxel of max intensity,
the luminance is proportional to that max intensity, and the saturation is

m:;:;g;cl)nal to the contrast between the max intensity and the average nature m etho ds

Explore content v About the journal v  Publish with us +

attenuation: §

nuclei

nature » nature methods » correspondence » article

Correspondence | Published: 10 June 2024

Omega — harnessing the power of large language
models for bioimage analysis

Loic A. Royer &
Nature Methods (2024) | Cite this article

58 Altmetric | Metrics

use <2> for transform Aactivity

LLMs Bio-Image Analysis https://github.com/royerlab/napar
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Rules...

« . When making their results publicly
available, researchers should, in
the spirit of research integrity,
disclose whether or not they have
used generative models, and if so, Statement by the Executive Committee
Wthh ones, for What purpose and of the Deutsche Forschungsgemeinschaft (DFG,

German Research Foundation) on the Influence of

i1
to Wh at exte nt. Generative Models of Text and Image Creation on
Science and the Humanities and on the DFG's

Funding Activities

September 2023

LLMs Bio-Image Analysis Source: DFG (2023) ;\
Sca DS AII Eggzrto'l'tazalsrr;agmg conf. https://www.dfg.de/resource/blob/289676/89c03e7a7a82a024093602 51 aEl(l:\ll-lENngI(':l'I1$ g “ UNIVERSITAT
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Rules...

5. Good practice when using and developing Al sys-
tems

Reviewing content: All Al-generated content should be carefully reviewed by users to mitigate
the risks listed above as much as possible. Users are responsible for the content they use/dis-
tribute and may be held liable if the content violates the law. This applies in particular if the
Al-generated results are used for decision-making or evaluation.

Transparency and reproducibility: Users should always be transparent and openly document
when and to what extent Al was used (e.g. via a disclaimer, footnote, note, citation, etc.).
Developers of Al systems should make sufficiently transparent to users and experts their basic
operation, and the data used for training. In the spirit of Open Science, models and data should
be made accessible on trusted infrastructures, following the motto “as open as possible as
closed as necessary” in line with the Helmholtz Open Science Policy. In addition, users should
always be informed when they are interacting with an Al system rather than a human.

Responsible (non-)use: Al services should not be used if there is a risk of sensitive data being
disclosed, e.g., personal data, confidential business data, trade secrets, unpublished research
results/data, research proposals, etc.

Use of certain services: Where possible, users should use Al services that provide transparent
information about their data sources. For data protection reasons, users should also favor Al
systems that are hosted in Europe.

LLMs Bio-Image Analysis
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Rules...

4 1 Risk: Privacy violation and unintentional disclosure of infor- HELMHOLTZ Spitzenforschung fr

groBe Herausforderungen.

mation

(Generative) Al systems often store and/or use the information entered by users, for example
to further train the Al. In this way, the information entered by users can reach both the service
provider and other future users. Users of certain Al systems thus run the risk of passing on
sensitive, confidential or personal data to others.

o060
Recommended action for risk mitigation

o When using (external) Al systems, care should be taken to ensure that no sensitive data
is passed on to the service providers. This includes

Recommendations for the
o Personal data (see GDPR for details) use of artificial inte”igence

e Trade secrets, confidential/strategic business information

* Unpublished research results/data, scientific manuscripts, research and project pro-
posals

o If Al systems are used nonetheless, care must be taken to ensure that the sensitive data Version 1.0
is obfuscated so that it cannot be reconstructed or used by either the external service :

provider or other users. (version approved by the Helmholtz General Assembly on Sep-

- . . ) tember 18, 2024)
o When sensitive data cannot be obfuscated because all information in the document is nec-

essary for a meaningful evaluation, e.g., of scientific manuscripts or research and project
LLMs Bio-Image Analysis
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Helmholtz Blablador

« Use your own LLM service provider!

v % BLABLADOR - The experiment= X =+ — O o4 from bia_bob import bob
bob.initialize(endpoint='blablador’,
& 5 € % helmholtz-blabladorfzjuelichde ¥ 53 & B @ CodEl= Al a =l

This notebook may contain text, code and images generated by artificial intelligence. Used model: alias-large, vision model: None,
endpoint: https://helmholtz-blablador.fz-juelich.de:8000/v1, bia-bob version: 0.25.3.. Do not enter sensitive or private information and

H E L M H 0 LT z A I Artl'ﬁc | BI IntE I I igEHCE verify generated contents according to good scientific practice. Read more: https://github.com/haesleinhuepf/bia-bob#disclaimer
Cooperation Unit

%bob load blobs.tif and show 1it.

This is BLABLADOR, our experimental large

from skimage.io import imread
language model server! & import stackview
Different models might be available at Alex Strube's whim. These are the # Load the image
models currently running: image = imread("blobs.tif")
1-Llama3 405 on WestAl with 4b quantization - # Display the image
| stackview.insight(image)
This is what | have to say.... Remember: | am a BLABLADOR! Mot all | say is true or even real :
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m‘ v @ Generative Artificial Intelligenc: X 4
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" notebg
analyzing three dimensional images of ¢ = 5 i
‘ . - € > C % scadsgithubio/generative-ai-notebooks/introhtml

fiuorescence microscopes. Basic princip}

sophisticated examples applied to three

« Usin g Al / LLMs in [bIOI ma ge] data T e | e = |
; - moean e neserouses. G alyG M|l Generative Artificial Intelligence Notebooks

e age Ar Notebook
consider
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e o imsgemaigswneson | co ke o this Jup use certain techniques using Python. It aims at Python programmers who want to dive into GenAl for generating
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Q Sl text, code and images using commerical and open source/weights models.
v The chapters of this book initially cover
> Afterwards more advanced topics are ¢ Contributions and feedback are very welcome! In case you see room for improvement, please creat
the chapters reflects typical image anah

and/or consider contributing.

segmentation, followed by feature extra
visualization. At the beginning of every ¢
instructions for the required Python libri ~ Setup

v to be self-contained, self-explanatory ar| TO p | CS

Setting your compute =
& Jupyter book and execute all notebooks < 19 UP YOUT computer

« Maintaining good scientific practice is
challenging (esp. peer-review)

. Rel¥ing on institutional infrastructure

should be present on the reader’s comp| P The notebook collection aims covering these topics:
LLM basics

. Prompting basics v * large Language Models (LLMs)
Covered Python libr|

Accessing LLMs s * Vision Language Models (VLMs)
The notebooks cover basic python topic

Image Segmentation

<
.

Multi-modal Language Models

tation

v processing such as scikit-ir al
Text/Code/Image generation

<
.

v GPU-acceleration libraries such as

dimensional biological image processing

Prompt Engineering

L] L]
K2 make use of custom open source librari(
exclusively is important but hard e
et v ~ ¢ Model fine-tuning
: 2 Image manipulatior v
. v b Generating Videos, Books, Vv ) .
* Learn how to use Al responsibly |12 S| Covered Python braiesand sofware
. 3 e : In these notebooks we se non-standard libraries from the GenAl field. Installation instructions can be found either
( > tra I n th e tra I n e rS) v sen in the first chapter or in the readme of the respective subchapter.
- v sion language models v
: o nay Advanced Prompt Engineering o
v N Autc ating PowerPoint 5
v 2 fil atGPT
= . val Augmented v : {
| Advanced techniques . ration *:
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