Umela inteligence v medicine
Budoucnost, ktera se uz deje
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Detekce a/nebo klasifikace v medicinském obraze

benign: 100%

. | #* ‘malignant: 99%

Adenoma

Z pohledu informatika stale to
stejné dokola




Klasifikace obrazku - neuronové sité (po 2012)
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Sit se samostatné uci na obrovském mnozZstvi dat tvaru:
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(Témér) totéz v medicine

R AL @ &
v

/|

ogﬁ

‘ Yes, cancer
S/

AN ® ‘

N/

by

\
\

No, non-cancer
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Yes, melanoma
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Sit se samostatné uci na obrovském mnozZstvi dat tvaru:

No, non-melanoma
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Detekce polypu pfi kolonoskopii

Al device




Detekce a klasifikace objektu
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Sit' se uci na datech: obrazek, souradnice ramecku, tfida objektu v ramecku

Trida objektu
(neoplastic Yes/No)
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Souradnice ramecku
Xlh, YIh, Xpd, Ypd




Detekce polypu ve videu

Bounding Box \

Real-Time Video Stream Detection Network

Raw Output

RT-REPP Window

P55y

Display ™\
Framet




Example: Gl Genius

e Systém pro detekci a klasifikaci polypu zazivaciho traktu

e V realném Case odhaluje polypy a klasifikuje je

e Produkt firmy Medtronic, jeden z prvnich na trhu
pouzivajici hluboké uceni

e FDA certifikace v roce 2021

Takovych zafizeni je vice:

V CR napf. ColoMaia od Maia Labs

FDA approved: CAD EYE od Fuijifiim, MAGNETIQ EYE




Detekce polypu
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4 mm SSA

2 mm adenoma

|

8 mm adenoma

3 mm adenoma

5 mm adenoma

2 mm adenoma

3 mm adenoma




Gl Genius: Evaluace (2024)

2032 ucastniku:
1015 kolonoskopie s Gl-Genius (CADe)
1017 standardni kolonoskopie

1231 (60,6%) pacientl na prevenci
801 (39,4%) pacientu se symptomy

Prumérny pocCet nalezenych adenomu:
1,56 s Gl Genius

1,21 standardné

The Lancet Gastroenterology & Hepatology

Volume 9, Issue 10, October 2024, Pages 911-923

Articles

Polyp detection with colonoscopy assisted
by the GI Genius artificial intelligence
endoscopy module compared with standard
colonoscopy in routine colonoscopy practice
(COLO-DETECT): a multicentre, open-label,
parallel-arm, pragmatic randomised
controlled trial

Alexander Seager MSc © <, Prof Linda Sharp PhD €, Laura ] Neilson MD b< Andrew Brand PhD d,
James S Hampton MBBS ° ¢, Tom ] W Lee MD € ¢, Rachel Evans MSc d Prof Luke Vale PhD f,
John Whelpton 9, Nathania Bestwick MSc @ €9, Prof Colin ] Rees FRCP° ¢ & X

COLO-DETECT trial team*

Systém s asistenci Al nasel zejména vice malych polypu



Podobné se da postupovat v dermatologi

Multiscale blob detector Intrapatient DB Pretrained CNN Fine tuning
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Skin edge

Lesions f Network
Ugly ducking output features Single-lesion output

Ugly
' duckling

Subtle _
Intrapatient lesion saliency Wide-field classification

NSPL-B
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Obvykla otazka: Mam dostatek dat?

e Rucné anotované obrazky Ize ziskat jen v omezeném poctu (tisice obrazku)
e Lze trénovat vétsSi modely na radové vetsSich datech?

Ano, foundation models!

Modely trénované na neanotovanych datech z SirSi oblasti, které slouzi k extrakci
zajimavych vlastnosti

Poté se douCi na mensich datech feSeni konkrétni ulohy




1.2 Architecture 1.3 Pre-text tasks

Supervised

ResNet50
&
ViT-small

MoCov2

SimCLRv2

Natural Images GastroNet-5M DINO

Classification

Segmentation

(S ERENES) &

KVASIR-SEG Maastricht ViT-small
(Colon) (Colon)

2.2 Downstream training with
2.1 Downstream sets initialized pretrained models 2.3 Tasks

GRAIDS Barrett’s
(Esophagus) (Esophagus)
GIANA ResNet50 ‘

Hybrid

Boers, Tim G.W., et al. “Foundation Models in Gastrointestinal Endoscopic Al: Impact of Architecture, Pre-Training Approach and Data Efficiency.” Medical Image Analysis 98 (December 2024)



GMAI - Generalist Medical Al

Multimodal self-supervised training Medical domain knowledge Flexible interactions

Clinical Knowledge Multimodal inputs

Model trénovany na obrovskych rozmanitych datech - aplikace ala ChatGPT

notes graphs and outputs
Reasoning with multiple Dynamic task specification
GMAI knowledge sources

Moor, M., Banerjee, 0., Abad, Z.S.H. et al. Foundation models for generalist medical artificial intelligence. Nature 616, 259-265 (2023)



To je super ALE
Vysvétlitelnost?
Halucinace?
Ochrana data?
Integrace do

nemocnic¢nich
systemua?

Explain the object
appearing on the left
on the screen.

The object resembles an
artery wall, situated close
proximity to the duodenum.
Given size and location, it's
most likely the aorta

(aortoduodenal fistula). ((( ’

Moor, M., Banerjee, 0., Abad, Z.S.H. et al. Foundation models for generalist medical artificial intelligence. Nature 616, 259-265 (2023)



Agentic Al aneb
aktualni IT

fa ntasmagorie Medical Databases ' N ' del
Large Language Models
S
Agent koordinuje i 'qﬂ \
g J Electronic Health : %
I o

specializované agenty Records

Kazdy agent ma svoji
omezenou roli, “bavi”
se mezi sebou

Agenti maji pamét,
tj. uCi se za chodu

Neural Networks

Medical Scans

... uvidime, kam to dojde Healicare

Professional

Karunanayake, Nalan. “Next-Generation Agentic Al for Transforming Healthcare.” Informatics and Health 2, no. 2 (September 2025): 73-83. https://doi.org/10.1016/j.infoh.2025.03.001.


https://doi.org/10.1016/j.infoh.2025.03.001

Autonomy

* Minimal human involvement
* Automatically detects tasks
* Integrates multiple Al methods

Agentic Al

Features
Scalability

* Handles large, diverse data

* Leverages distributed
resources

* Maintains performance at
scale

in Healthcare

Adaptability

* Dynamic model selection and fine
tuning

* Adjusts to new data

* Learnsin real time

Probabilistic
Decision-Making

* |lteratively refines outputs
* Draws on memory and
knowledge bases

Karunanayake, Nalan. “Next-Generation Agentic Al for Transforming Healthcare.” Informatics and Health 2, no. 2 (September 2025): 73-83. https://doi.org/10.1016/j.infoh.2025.03.001.


https://doi.org/10.1016/j.infoh.2025.03.001
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Zaver

V nékterych oblastech mediciny jsou zarizeni s Al podporou jiz certifikovana a
pouzivana (gastroskopie, radiologie, dermatologie)

V nékterych to jde ponékud hure (napf. v patologii)

V soucCasné dobé jsou certifikovana feSeni postavena na Al trénované pro
konkrétni aplikaci.

V akademicke praxi jsou metody zalozené na velkych modelech, které Iépe
rozumeji kontextu.

V budoucnu nas (patrné) Cekaji agentni systémy, které se autonomé koordinuji a
syntetizuji zkuSenosti z vice oblasti.

... hicmeéneé stale je podstatné smysluplné nasazeni v praxi!



