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How can LLMs help with Biolmaging?
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Challenges in Using LLMs

Knowledge Cutoff
Hallucination
Bias

Poor Reproducibility

How to make LLMs more reliable?
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Key Idea:
Retrieved Augmented Generation

(RAG)




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

An assistant specializing in searching through bioimage analysis tools, including the
Biolmage Model Zoo, the Biolmage Archive, biii.eu, and others, to provide

comprehensive support in bioimaging.

Biolmage Tutor (Nina)

Your tutor for learning about bioimage analysis and Al. Nina is the perfect guide,

offering detailed explanations and support throughout your learning journey.

Biolmage.lO

C h a t BOt Biolmage Analyst (Bridget)

Offers tools to analyze your images directly or helps you construct a Python

pipeline for advanced image processing tasks.

Assistants

Biolmage GPT (Skyler)

Facilitates the integration of bioimaging tools and workflows, making it easier

to apply advanced analysis techniques in your research

dAl4Life
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A Bioimage Model Zoo community partner is typically
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LLM-powered Chat Assistant
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Exploring the Human Protein Atlas

Tell me about PML protein and show me cell images.

The PML (Promyelocytic Leukemia) protein, also
known as MYL, RNF71, or TRIM19, is a nuclear body
scaffold protein. It is primarily located in nuclear
bodies and is involved in various biological
processes... Here are some cell images.
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rﬁ‘g BiO'mageJo chatbot *
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€ 2> C 25 bioimage.io/chat/?server=https://ai.imjoy.io&service_id=MBCLjcKhJBdfLbmkGSYGbM/bVoohsqW5x8hoshD7kxdV8:bioimageio-chatbot Yt

/A Biolmage.lO Chatbot Biolmage Seeker (Melman) ~

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

A

Ready to chat! Type your message and press enter!

e T o [

Warning: Biolmage.|O Chatbot can make mistakes. Consider checking important information.

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

If you find our chatbot helpful for you, please consider cite us:

iiAl4Life
Disclaimer for Biolmage.lO Chatbot

QGithub | bicimageio-chatbot 0.1.97
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https://docs.google.com/file/d/1qRmOn-VLuYihCdD3b34SKVTH-qvqqziI/preview
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Automated Image Analysis & Smart Microscopy
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&) %) /) Biolmage.|O Chatbot X + v

¢« > C M % bioimage.io/chat/?assistant=Bridget Z * P O3 RN | ’ New Chrome available :
5 /% Biolmage.IO Chatbot Biolmage Analyst (Bridget) ~
| )

Hi there! I'm Bridget, | can help you with your image analysis tasks. Please mount your data folder and let me
know how | can assist you today.

5
Lo

Ready to chat! Type your message and press enter!

.M%nt Files | >_ Code Interpreter |4 - ”

Warning: Biolmage.lO Chatbot can make mistakes. Consider checking important information.

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

If you find our chatbot helpful for you, please consider cite us:

i Al4Life

L Disclaimer for Biolmage.lO Chatbot
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https://docs.google.com/file/d/1Ehl9kxhg0_gDBUycWTsqVASYFYs94syE/preview

How can you access it? g E—

Biolmage_lo +Upload =Documentation ®About <

/9 Biolmage.|O Chatbot

(ven) @ bioimage.io/chat/

Biol .10 Chatbot
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atbot

©Z Biolmage.lO Chatbot - bioimaging tools and provide information about bioimaging. e Ry e e R e

ioimage analysis. How can | assist you

your message an

A | oo ) 2 0

Biolmage.lO Chatbot

e mistakes. Consider checking important information.
By Kungliga Tekniska hogskolan @

personalized answers based on your background.

ryou, please consider cite us: [EROA = EEEES

An assistant for the bioimage analysis community.

Al4Life

for Biolmage.lO Chatbot
@ Message Biolmage.|O Chatbot...

ChatGPT can make mistakes. Consider checking important information.

Custom ChatGPT Assistant
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Live Demos!
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Live Demo for Chatbot Controlled OpenUC2

Image Display

File View Plugins Window Help Hypha Login Chat
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Image shift controls

Scripting

Figure-based Scan Tile-based Scan Camera-based Scan Stage Mapping
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Step Size X:
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https://docs.google.com/file/d/1xt5gAECEZVtZ1wLu6kvc17_R0L428hku/preview

Example: Chatbot extension for Controlling Microscopes

’»}, Biolmage.lO Chatbot

Hi there! I'm Melman, your community knowledge base
/) assistant for bioimage analysis. How can | assist you
today?

Python

. . OpenAl Agent
Hi, please move 5000,0,0 along the X, Y, and Z axis and take a Python

picture. Then move back and snap a picture. Codo A
— _— —_
ey o P

Knowledge Base Channel: LLM generates

il T python code

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

) Try it h
fiAl4Life EEEE


https://bioimage.io/chat/?server=https://chat.bioimage.io&extension=google-oauth2%7C103047988474094226050/ffXsRC9o6Ve3CEww3DnCYk:squid-control-chatbot&assistant=Skyler

Try It ourself!
https://bioimage.io/chat/



https://bioimage.io/chat/

Biolmage.lO Chatbot Extensions

A Community-driven Chatbot
Wanlu Lei, Ericsson & KTH
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ReAct Loop & Agentic Workflow

Observations

Thoughts <~

Yao et. al, 2023 https.//arxiv.org/abs/2210.03629
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https://arxiv.org/abs/2210.03629

Biolmage.lO Chatbot Extension Framework
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Two Ways for Building Extensions

Option 1. ImJoy Plugins )
Your Tools P Joy Plug

\ 4

oy v B For web and client side tools
¢ & ¥ & % = 5 .
) i L E.g. Ul, image viewer )
Documentation & Books . Ve ~
Builtin Tools Option 2: Hypha Services

Bioimage Analysis
Documentation, Databases & Tools

ééBiii elixir - ’
G 00 S Extensions
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S

W B Js For cloud and native tools

2BioEngine > <> E.g. Microscope control, Al models
- J
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Tool Functions
\

ﬁ;Qync def move_stage(kwargs): )
config = MoveStageInput (*xkwargs)

-

Microscopy Control Extension

4 ) print(config.x, config.y)
Metadata i i
return "success
Id, name, description... async def snap_image(kwargs):
config = SnapImageInput (**kwargs)
print(config.exposure)

await api.showDialog(src="https://bioimage.io")
\_ return "success" Y,

Tool Schema
rfrom pydantic import BaseModel, Field

class MoveStageInput(BaseModel):
"""Move the microscope stage"""
x: float = Field(..., description="x offset")
y: float = Field(..., description="y offset")

class SnapImagelnput(BaseModel):
""""Move the microscope stage"""
exposure: float = Field(..., description="exposure time")

def get_schemal():

return {
"move_stage": MoveStageInput.schema(),
"snap_image": SnapImageInput.schema()
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Hands on: Develop Biolmage.lO Chatbot Extensions

Click to Open in Chrome
(Incognito mode!)

eve

Biolmage.lO Chatbot Service Extensions < {": g . v 10

— n il
- - - - -
. -
from imjoy import api D d TTE
{ ~
async def setup():
chatbot = await api.createWindow(src="https://bioimage.io/chat")
await chatbot.registerExtension(chatbot_extension) X -
api.export({"setup": setup}) L = . A »
- A
r r
- .
Please move to the center and snap an image 2 -
- ..
-
., The stage was successfully moved the center, ° ~
and an image was taken: oW - =
- -
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https://imjoy-notebook.netlify.app/lab/index.html?load=https://raw.githubusercontent.com/bioimage-io/bioimageio-chatbot/main/docs/bioimage-chatbot-extension-tutorial.ipynb&open=1
https://imjoy-notebook.netlify.app/lab/index.html?load=https://raw.githubusercontent.com/bioimage-io/bioimageio-chatbot/main/docs/bioimage-chatbot-extension-tutorial.ipynb&open=1

% Biolmage.lO Chatbot: A Community-Driven Al Assistant for
Integrative Computational Bioimaging
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Contributing to the Biolmage.lO Chatbot

https://github.com/bioimage-io/bioimageio-chatbot

. ﬂ " >_
@?/ O\

Developing Extensions Adding Tool Feedback and User Sending PR to our GitHub

Documentation Experience project
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