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Innovation 
Implementation
Clinical Adoption
Research

Scanning and 
Diagnostics

More than 10 years

Digital primary review

> 2TB)

Efficiency and 
improved patient safety 

Macroimages

Assembled cases

Quality control

Immediate access

Improved imaging

Overview

Orientation, Alignment

Measurements

Annotations

Cooperation and 
collaboration

Consultation

Remote access

New workflows 
Slides archived post scanning

Improved QA

Improved precision
Image analysis/AI

Decision support



Constant changes related to demand and resources
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Quantification
Ki67 breast
HITL
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Metastasis
Detection
Domain Shift

HITL based on V1 

(20.5%, 48 cells modified)

Algorithm V1 

(16.5%)

Algorithm V2 

(14.3%)



Clinical Observations

New diagnostic
methods, new 

treatments

DIA/AI
•Defined Features
•Discrete patterns
•Mulitmodal/integreated diagnostics

Patientcentered
diagnostic pathways 



Challenges in 
implementing AI 
in clinic
• Deficiencies in data for training 

and testing/validate algorithms
• Lack of robustness in algorithms –

Domain Shift 
• Incomplete standardization of 

image technology and protocols 
(besides variations in laboratory 
procedures)

• Demand for improving AI 
performance to complement 
pathologists' diagnosis 

• Prove patient benefit without 
displacement/adverse effect



Compliance with legal frameworks

• EU AI Act

— The EU AI Act categorizes clinical AI as high-risk, meaning 
hospitals must ensure transparency, explainability, and 
robust validation before deploying AI tools. This can slow 
down adoption but ensures safer implementation.

• General Data Protection Regulation (GDPR)

— Enforces strict data privacy rules, requiring hospitals to 
obtain patient consent for AI-driven data processing. It also 
mandates secure data storage and handling, limiting 
unrestricted AI use.

• EHDS

— will have a significant impact on digital pathology by 
improving data accessibility, interoperability, and research 
opportunities across Europe

• European Medicines Agency (EMA) Guidelines/ 
Svenska Läkemedelsverket

— The EMA has developed frameworks for AI use in medicine, 
including guidance on AI-driven drug development, clinical 
trials, and regulatory decision-making

— Läkemedelsverket has a published guidline on AI 
implementation in Swedish healthcare. It highlights the 
importance of a systematic, risk-based, and well-
documented approach when integrating AI into clinical 
settings. The guideline also includes a checklist to support 
healthcare providers in planning AI adoption.

• You can explore the full guideline here. 

• Medical Device Regulation (MDR)

— AI-powered clinical tools often fall under MDR, requiring 
rigorous testing, validation, and certification before 
deployment.

• Ethical AI Principles (EU Ethics Guidelines for 
Trustworthy AI, WHO Guidance on Ethics and 
Governance of Artificial Intelligence for Health)

— Hospitals must ensure AI decisions align with ethical 
guidelines, preventing bias, ensuring fairness, and 
maintaining patient trust. Fostering responsibility and 
explainability as well as protect human autonomy





Performance improvement

Deployable 
algorithm

Is it worth 
considering?

Is it safe and 
effective?

Governance: 
Prioritization

Governance: 
Approval

Local 
assessment

Clinical 
implementation

Algorithm 
monitoring



Challenges for AI development in digital pathology

● The lack of available data for AI development in digital 
pathology makes it difficult to develop new algorithms.

● The lack of data can lead to poorer AI performance.

● Collaboration and data sharing can help overcome the 
lack of data for AI development in digital pathology (and 
comply to EHDS)

● EHDS
○ will have a significant impact on digital pathology by 

improving data accessibility, interoperability, and 
research opportunities across Europe



Bigpicture 
Values

Inclusive
Building a diverse community including 
pathologists, pharmaceutical companies, AI 
researchers, policy makers, clinicians & 
patients.

Catalyzing
Accelerating AI in pathology to
benefit patients by creating
innovative solutions for
research.

Trustworthy
Covering every detail by legal & ethical
frameworks, ensuring privacy and reliability.

Collaborative
Bridging gaps and fostering innovation
through partnerships. 



Bigpicture facts & figures

 44 partners

 15 countries

 € 32.319.825 IMI funding

 € 37.762.082 EFPIA funding

 Start: 1 February 2021

 Duration: 6 years

2 yrs to go



Sustainability 
by design

Community-based approach

Bi-directional value stream 
 for contributors and users 
 for non clinical and clinical partners 

 advantages of transfer learning from domain specific model

Platform where functionality and data co-exist

Platform will be dynamic; growth planned



Project structure

WP3 Data: 3M digital slides

WP2 Storage/infrastructure: 4.5 Pbytes
WP4 Generic tools: submission, access,

analysis and AI models, viewer
WP5 Regulations: acceptance, 

usage sharing

WP6 Sustainable platform

Tools

Storage

Regulations

Data

Sustainability



3 million whole slide images

1M

2M

Renal

Liver

Lung

Skin

Clinical Trial

Cancer

Non-Clinincal



Lead and Core objectives
WP3
1. A sustainable node network

• Mediating and collecting datasets from beneficiaries and third-parties
• Contribute them to the BIGPICTURE data repository

2. Datasets prioritised within each node from different sources
• Support WP4 for developing innovative tools and algorithms

3. Data collection of highest quality
• Prerequisites: conversion, standardisation and harmonisation
• Using the WP2 infrastructure

4. Security mechanisms for optimal management
• Honest broker: fair, regulated data access and sharing, maintaining confidentiality and privacy
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Node coordination clinical network
Cancer node: Paul van Diest, Utrecht

Kidney/Renal node: Renate Kain, Vienna

Liver node: Darren Treanor, Leeds

Lung node: Ollie Carpen, Helsinki

Skin node: Anna Bodén, Linköping

Clinical trial node: Carsten Denkert, 
Marburg



Bigpicture Platform 
4 use case scenarios

Data download
to develop algorithm
Data download

to develop algorithm

Algorithm upload 
to receive results

Algorithm upload 
to receive results

Algorithm download
Run algorithm and receive result

Algorithm download
Run algorithm and receive result

Data upload
Share data

Run algorithm and receive result

Data upload
Share data

Run algorithm and receive result



Biobanks

EFPIA
Security

Storage

Compute

Data processing and QC tools

AI algorithms and UX

Regulatory accelerator

Data

AI algorithms

Honest Broker
environment

Value stream

Value stream
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• Integration of Cytomine web viewer (open source) will be the 
graphical user interface that can be used on the Bigpicture Platform.

• Cytomine Bigpicture Edition is being extended to serve as the main 
user interface for viewing and annotating images from the BigPicture
repository including tailored modules specifically developed for this 
project.

• It aims to offers features like multi-image comparison, annotation 
tools, and real-time collaboration

— GitHub - Cytomine-ULiege/bigpicture-cytomine-web-ui: Cytomine-Web-
UI is the graphical user interface for Cytomine bigpicture edition.
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Data and standards 

• Metadata and standards enable efficient management 
and sharing of digital pathology data

• Standards such as DICOM enable interoperability

• Bigpicture use DICOM for WSI and a (soon to be) public 
metadata model (xml) to enable sharing

• Data from the primary source are converted 
and curated and quality controlled before submission

• Bigpicture Dataset are either anonymized or 
pseudonymized, in the latter prospective addition of 
metadata to a dataset is possible.

• For clinical datasets an ethical approval should be 
provided

• Sharing data will be GDPR compliant and assisted by a 
community DSA 



Dataset collection



https://github.com/imi-bigpicture/slidetap



LIS (metadata 
source)

PACS (WSI 
source)

Slidetap
connect

Preprocessing
Detect and 

Extract

Slide tap
research server 

Preprocessing
Curate, Review

Processing
Parse metadata 

to xml

Processing 
Convert WSI to 

DICOM
Validate

Finalize project

Upload to 
Bigpicture



Excel (metadata 
source)

WSI

Slidetap
research server

Processing 
Parse metadata 

to xml

Processing 
Convert WSI to 

DICOM

Validate Finalize project

Upload



Four dimensions to define ToU for the contributor/user

Object Acess Type of use

What type of access does the dataowner
provide?

What purpose does the dataowner allow?What object(s) does the dataowner
provide?

WSI AI models Direct Indirect CommercialResearch

Service

What service is requested?

OptionalMinimal

What object(s) does the user want?

WSI AI models

What type of access does the user want?

Direct Indirect

What purpose does the user want?

Research Commercial Minimal Optional

What service is requested?



Browse and search



Authentication and Authorization Infrastructure 

Resource Entitlement Management System
(AAI – REMS)









STEP 1 STEP 2TISSUE-
BACKGROUND 

SEGMENTATION

ARTIFACT 
SEGMENTATION

MobileNetV2 
+

UNet 

EfficientNetB2 
+

DeepLabV3+

(a) tissue folds (b) dust (c) out of focus

(d) air bubbles (e) ink (f) marker

Dice ScoreArtifact Class

0.91Background

0.68Tissue folds

0.82Ink

0.90Air bubbles

0.81Dust

0.97Markers

0.74Out of focus

0.92Average

Artifact segmentation and quality control

9 stains9 tissue types 7 scanners

TRAINING DATA: 100 cases

ARTIFACTS

VALIDATION: 500 cases
• 3 species
• 10 stains
• 13 human tissue types 

+  toxicological tissues
• 13 scanners

MODEL

RESULTSDATA



AI-assisted annotation
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Slide Constributing
Third Part, SCTP
• Secure storage for sharing

• Gain access to a wealth of digital pathology data 
from multiple sources

• Collaborate with other experts in the field of 
pathology to develop new algorithms and 
advance patient care

• Contribute to the growth and development of 
digital pathology as a field, while also benefiting 
from access to new insights and technologies



• Accelerate the development of AI in pathology.
• Foster research, innovation and collaboration.Main Goals

Align with Societal Needs

• User and contributors' needs and interests identified
• Products and services are defined
• Pricing and costs analysis was made 
• Governance models have been developed
• Sustainable business models have been developed

Key Achievements

• Improve diagnostics, patient outcomes and cost-
benefit.

• Support RD & innovation; foster community; promote 
computational pathology



AI transformation

36

• Domain expertise
• Understanding of context
• User-centric design
• Clear distribution of responsibilities
• Education and competence development

• Transparency and explainability Fairness and 
objectivity

• Data protection and privacy
• Responsibility and regulation

• Qualitative data
• Available data in sufficient quantity
• Data sharing and access
• Robust infrastructure
• Right model and algorithm
• Continuous development and 

maintenance

• Clear goals and use cases
• Small steps and iterative development
• Integration with existing systems
• Flexibility and adaptability

Business 
Strategy and 

Implementation
Data and IT 

Human factor
and 

Collaborations
Ethical and 

Legal Aspects
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Thank you for your 
attention

Anna.C.Boden@regionostergotland.se

https://bigpicture.eu


