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Traditional ML vs New ML

Model 1 Model 2 Model n

VS

Old paradigm: One model

per task

New paradigm: One model

for all



Healthcare “foundation models”

“We created “a foundation model” for OCT

images that predicts 10 different diseases.”

Zhou et al, Nature 2023

Only 1

type of

images

still a

narrow

task

https://www.nature.com/articles/s41586-023-06555-x


Healthcare “foundation models”



Data problems

Research papers do not make their data public

Not enough opensource datasets

Lack of standards for storing data

lack of standards for data labelling



KITS 23
Private

datasets
Altogether

12 24
30 research

papers

Lack of public datasets

Example: kidney tumor malignancy prediction

Only 1

open-source

dataset!



Not enough opensource datasets



Lack of standards for storing data

Example 1: KITS 23

imaging.nii.gz

segmentation.nii.gz

kits.json = {

"case_id": "case_00000",

"gender": "male",

"vital_status": "censored",

"vital_days_after_surgery": 1958,

"bmi": 29.47,

"tumor_histologic_subtype": "papillary_rcc",

}

Image + mask Label - JSON



Example 2: Stanford COCA

<key>ImageIndex</key>

<integer>35</integer>

<key>NumberOfROIs</key>

<integer>1</integer>

<key>ROIs</key>

<array>

<dict>

<key>Area</key>

<string>Right Coronary Artery</string>

<key>NumberOfPoints</key>

<integer>0</integer>

<key>Point_mm</key>

<array/>

<key>Point_px</key>

<array/>

<key>Total</key>

<real>0.0</real>

<key>Type</key>

<integer>20</integer>

</dict>

</array>

</dict>

</array>

</dict>

</plist>

Mask - XML



Example 3: Chest Xray14 - multilabel classification in csv



Lack of standards for data labelling

Example 1: mental shortcuts “cc_papillary”

Example 2: regionalisms: “serce podparte na przeponie”



Universal Medical Image Encoding

(UMIE)



UMIE dataset

20+ datasets, 46 labels,

15 masks

1 million+ images

CT, MRI, X-ray

classification +

segmentation



UMIE datasets

Use one of 20+ pipelines for the supported

datasets or construct a pipeline from ready-to-

use steps.

DICOM

NIfTI

PNG

JPG

CONVERT TO LITTLE ENDIAN
SELECT STANDARD WINDOW FOR

SPECIFIC ORGAN
CONVERT TO DICOM CONVERT TO PNG

XML

PNG

CSV

CSV

filename

config
GET FROM CONFIG IF EXISTS OR

ADD TO CONFIG

EXTRACT LOCATION

config

CREATE PNG WITH UNIFIED
ENCODING

UNIFY

/images

/masks

<id>.png

<id>.pngm
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sk
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ls

dataset folder





sklearn.pipeline



Create File Tree

Get File Paths

Create Masks From XML

Combine Multiple Masks

Delete Imgs With No Annotations

...

Mix’N Match

20 reusable steps



Unified ontology



Labels and masks



For each dataset, we provide preprocessing scripts.

Selected datasets are going to be published on

HuggingFace Datasets.

Licences



Why do we need a large-scale

dataset of medical imaging?



Transfer learning

The default strategy for training medical imaging

models continues to be pretraining on ImageNet.



TBA

UMIE datasets on HuggingFace

UMIE model



Towards Medical Foundation Model -

a Unified Dataset for Pretraining

Medical Imaging Models

Towards Medical Foundation Model -

a Unified Dataset for Pretraining

Medical Imaging Models
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UMIE datasets

GITHUB HUGGINGFACE

RELEASED TODAY!



TheLion.AI

Eskulap
Polish Medical Large
Language Model

Universal
Medical
Image
Encoding

Interdisciplinary research group creating

opensource AI-based solutions for healthcare



library.thelion.ai
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