
Open
Research 
Day
9 April 2025



09:55-10:25
Parallel Sessions- lightning talks followed by 
breakout session

A108: Social AI
Chair: Associate Professor Iolanda Leite, KTH

A123: Transforming
Education
Chair: Associate Professor Olga Viberg, KTH
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A108: Social AI
- Lightning talk: Session chair: Associate Professor Iolanda Leite, KTH

1.Humanizing the Sustainable Smart City Extended – HiSSx (CI)

2.Advanced Intelligent Homes – AIH (CI)

3.XR Horizons: Unravelling Multi-User Interaction, Multisensory Experiences, and Ethical
Considerations in the Realm of Spatial Computing (RP)

4.Data-driven Improvement of Work-Flows at the Karolinska University Hospital (SI)*

Mediverse: Multimodal clinical exploration and predictive search on a single graph (Demo)*

*In the Breakout session both projects will be presented one after the other at Screen #4



HiSSx
Humanizing the Sustainable Smart city eXtended



Marco Molinari
Researcher, 
KTH ITM

Angela Fontan
Assistant Professor, 
KTH EECS

Hevig Kjellström
Professor, 
KTH EECS

Vladimir Cvetkovic
Professor; 
KTH ABE

Karl H. 
Johansson
Professor, 
KTH EECS

Pawel Herman
Associate Professor, 
KTH EECS

Cecilia Katzeff
Associate professor, 
KTH ABE

Mikael Skoglund
Professor, 
KTH EECS

Project
team



The path towards sustainability 
in smart cities
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Living labs as complex CPH 
systems towards smart cities
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P
Physical

H
Human

C
Cyber



AIDA-B: AI-driven predictive maintenance 
for buildings (Einar Mattsson + KTH Seed Project)

Goal: Identify key drivers of building maintenance 
costs and develop accurate cost predictions

How much are tenants influencing 
building energy consumption?

Goal: Study tenant behaviors w.r.t. 
windows operation. How does indoor 
air quality influence window opening-
closing? How to integrate into future 

HVAC control systems? Goal: Longitudinal study to explore the dynamics of 17 
sustainable behaviors. Can sustainable behaviors be 

diffused among tenants in the KTH Live-In Lab?

How can sustainable behaviors diffuse 
within social groups in residential homes?

Interaction between building systems 
and building occupants’ behaviors

Goal: Analyze and experiment with the real-
world data collected from the KTH Live-In-Lab, 
exploring the complex interactions between the 

building systems and occupants’ behaviors

CPH in practice: lessons learned 
from Live-In Lab experiments 



Smart homes in the sustainable 
energy system transition

Identifying conflicts between ecological and social sustainability goals

Digital energy solutions - challenges for trust and power relations in the 
home

Field studies and design research to explore and visualize norms and 
power relations in the smart grid

Empirical studies of homes with high level of smart home technology

Critical design to form counter examples and elicit discussion

Method development for participatory design of energy communities on equal 
grounds



Thank you



Advanced Intelligent Homes – AIH 
(CI)

Name
Title, Affiliation
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Adaptive Intelligent 
Homes (AIH)
Presenter: Parag Khanna (Postdoc EECS/KTH)

PIs:
Iolanda Leite (EECS/KTH), Jonas Beskow (EECS/KTH), 
Joakim Gustafson (EECS/KTH), Christian Smith (EECS/KTH), 
Sanna Kuoppamäki (CBH/KTH) and Donald McMillan (DSV/SU)
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About AIH
• Cross-disciplinary collaboration
• Integration of Dialog systems and Human-robot interaction for assisted cooking.

• Conversational agents, Gaze and Speech, Human-robot handovers

Digital Futures 13

Conversational Interaction
Computer Supported Cooperative Work
Human-Robot Interaction



Adaptive Human-
Robot Handovers

Learn from human-human handovers
• Impact of object weight on human motion.

Reduced Acc. and Vel. With increased 
weight

• Predict weight change from human motion.

• Robot motion to convey weight change.
Reduce velocity with increase in weight.
Testing in experiments.
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Adaptive Human-
Robot Handovers

• Detecting Human intention for handovers:

Does human want to give object to robot or 
place it next to the robot?
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Adaptive Human-
Robot Handovers

• Detecting Human intention for handovers:

Does human want to give object to robot or 
place it next to the robot?
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Adaptive Human-
Robot Handovers

• Detecting Human intention for handovers:

Does human want to give object to robot or 
place it next to the robot?

Compared EEG brain signals, Gaze and
Hand motion.

• Gaze is the best to tell which action is it!

EEG can detect if the action will occur, 
1.5sec before start of motor action.  

2025-04-15 Digital Futures 17
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XR Horizons
Unravelling Multi-User Interaction, Multisensory Experiences, and 
Ethical Considerations in the Realm of Spatial Computing



Asreen Rostami
RISE, Senior 
Researcher

asreen.rostami@ri.se

Andrii Matviienko
KTH, Assistant 
Professor

andriim@kth.se

Project team

Pooria Ghavamian
KTH, PhD Candidate

pooriag@kth.se

Xiaoyan Zhou
KTH, PostDoc

xizhou@kth.se



Research Motivation

Majority of existing XR experiences and 
solutions are limited to 

● Individual 
● Indoor
● Visual and auditory perceptions
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Research 
Focus and 
Positioning 

We focus on:

● Collaborative experiences 
● Outdoors
● Adding haptics and 

sensations

2025-04-15 Digital Futures 22
Andrii Matviienko, Hajris Hoxha, and Max Mühlhäuser. What does 
it mean to cycle in Virtual Reality? Exploring Cycling Fidelity 
and Control of VR Bicycle Simulators. In Proc.CHI '23

Asreen Rostami, Kasper Karlgren, and Donald McMillan. 
2022. Kintsugi VR: Designing with Fractured Objects. In 
Proc. IMX ‘22.



Research 
Activities
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XR interaction for more than 
one user [Leader: RISE] 

Multisensory individual XR 
experiences indoors and 
outdoors [Leader: KTH] 

Ethical guidelines for interaction 
in Mixed Reality Environments 
[Leaders: KTH and RISE]



Taste 
Perception in 
XR

• The effects of audio and visual stimuli, and their interaction, on 
bitterness perception (left) and sweetness perception (right).
• Significant effects found for bitter taste are highlighted in blue.

24



Exploring EMG for UI 
Control

• Explore the potential for controlling UI elements 
• Address challenges in sensor calibration, signal 
processing, and ergonomics.

25
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Data-driven 
Improvement of Work-
Flows at Karolinska 
University Hospital
Jayanth Raghothama
KTH CBH



Problem

• Create a systemic basis 
for understanding and 
forecasting 
healthcare needs

Methods

• Novel process mining 
and simulation 
approach combining 
machine learning, 
network analysis and 
simulation modelling

Digital Futures 28

Impact

• Effective and 
efficient patient
throughput and workflows.

• Reduced waiting and in-
hospital times for patients.

• Reduced external staffing 
cost

Project 
Initiated

Jan 
2022

Ethical 
Application 

with 
preliminary 
selection of 

variables
May 2022

Expanded 
Focus to 
include 

radiology and 
emergency 
department
June 2022

Ethical 
Approval 

Amended to 
include new 

variables
 September 

2022

Digital Futures 
Application + 
Application to 

KS Ethical 
board for data 

access
 December 

2022

Digital Futures 
Grant 

February 2023

KS Decision 
on Data 
Access 

April 2023

Contact with 
KS 

Informatician

 May 2023

Start mapping 
variables to 

available data

 June 2023

Mapping 
Complete

 September 
2023

New Ethical 
Amendment 
with final 

variable list
 September 

2023

Final Ethical 
Approval 

October 2023

First Data 
Extraction 
December 

2023

Second Data 
Extraction 

March 2024

Third Data 
Extraction 
April 2025
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Preliminary 
Results



Next Steps
• Use Cases:

- Investigate and reduce the number of scans needed for a set of 
diagnosis codes

- Map ED processes
- Map imaging modalities across complaints and diagnosis codes

• InfraVis
- Use sequence and process mining and visualization for engagement 

with stakeholders

• Expansion into Akademiska Uppsala (fall prevention) and BUP 
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Thank you



Mediverse: Multimodal clinical 
exploration and predictive search 
on a single graph (Demo)

Name
Title, Affiliation
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Mediverse
Multimodal clinical exploration and 
search on a single graph

Jayanth Raghothama

KTH CBH

2025-04-15 Digital Futures 33



Sebastiaan Meijer

Mediverse: Multimodal clinical exploration and search on a single graph

|  Paris Carbone

@Digital Futures

Healthcare Data 
is Siloed
This hinders progress in 
medical and health research

3
4

• Healthcare practice is 
heterogeneous and contextual.

• Standardisation helps, but no 
standard covers everything.

• Within EU: EHDS, AI Act and MDR 
regulations change legal landscape

§ primary vs secondary use

• SotA: major investments in data 
infrastructures. 1+MG, EU-CAIM, 
TEF Health, few OLOG and OMOP 
approaches, HDABs

Source: Medium.com, Travis May



Sebastiaan Meijer

Mediverse: Multimodal clinical exploration and search on a single graph

|  Paris Carbone

@Digital Futures

Strategic Focus in Sweden

• National government has many on-going  
policy investigations in 

parallel

35

data integration, security, and 
responsible use of AI are high-
priority issues for the Swedish 
government.



Sebastiaan Meijer

Mediverse: Multimodal clinical exploration and search on a single graph

|  Paris Carbone

@Digital Futures

Objectives

3
6

With Mediverse we aim to develop and demonstrate an automated medical data 
platform that will:

• O1. Enable native data harmonization across modalities and clinics
• O2. Facilitate multi-modal, cross-site predictive analyses and studies
• O3. Allow for tunable inference via uncertainty estimation and calibration techniques



Sebastiaan Meijer

Mediverse: Multimodal clinical exploration and search on a single graph

|  Paris Carbone

@Digital Futures

Mediverse - An Overview

3
7

Mediverse Data Systems 
Lab

Center for
Data-Driven
Health

EECSCBH

• problems
• ontologies
• feedback

• exposure
• solutions
• new 
capabilities

…

• harmonization/
• integration
• scenarios

• platform

• technology
• query 
support

• usage
• applications

• societal 
impact

• relevant 
problems

• methods,
• open 
source

• database
• computer 
systems

• & ML 
research

Tech CommunitiesHealth Organisations



Sebastiaan Meijer

Mediverse: Multimodal clinical exploration and search on a single graph

|  Paris Carbone

@Digital Futures

Ontological Graph Harmonization (O1)

3
8

(Clinical Domain)

(Genomic)
(Imaging

)

MATCH (patient:Patient)-[:HAS_MUTATION]
->(mutation:GenomicFeature { ID:'MGMT’})

MATCH (mutation)-[:ASSOCIATED_WITH]->(effect:DrugResistance)
MATCH (patient)-[:RECEIVED_TREATMENT]

->(therapy:Treatment { name: 'Targeted Therapy'})
MATCH (patient)-[:UNDERWENT_IMAGING]->(mri:MRI_Scan)
WHERE mri.result = 'Tumor Shrinkage'

Ontological Data Harmonization

1. Semantic Link Creation:
• Leverage existing ontologies (e.g., SNOMED CT, OMOP) and use tools 
like COMA and CUPID for dynamic mapping tailored to each use case.

2. Meta-Ontology Framework:
• Develop a meta-ontology to connect diverse standards, creating semantic 
links without requiring full data standardization.

3. Adaptive Harmonization Strategy:
• Use a flexible, case-by-case approach, aided by Graph Neural Networks 
(GNNs), to predict and bridge missing links in the data.



Sebastiaan Meijer

Mediverse: Multimodal clinical exploration and search on a single graph

|  Paris Carbone

@Digital Futures

Multi-Modal Predictive Studies with tunable uncertainty (O2,O3) 

3
9

Multi-modal Graph Query Search

Anchor

Time complexity
𝑂(𝑉!) (3 hops)

Predictive Search via 
Representation-Learning (Query2Box)

Time complexity

𝑂(1)

gene
mutation
(OMIM)

treatmentsSN
(OMED-CT)

MRI Scan
-shrinkage-
(DICOM)

1. Integrated Multi-Modal Analysis: Combine genomic, clinical, and 
imaging data to perform cross-modality predictions, enabling 
comprehensive patient insights.

2. Graph Neural Networks (GNNs): model complex relationships and 
dependencies between different data modalities, improving predictive 
accuracy.

3. Uncertainty Estimation Methods: Implement tunable uncertainty 
estimation using methods like Conformal Prediction and Venn 
Predictors to provide confidence intervals for predictions

4. Adaptive Prediction Mechanism: Allow clinicians to adjust the 
uncertainty level to balance prediction confidence with risk tolerance in 
medical decisions. Enable real-time adjustment of predictive models 
based on new data, ensuring predictions remain relevant and accurate 
as patient information evolves.



Sebastiaan Meijer

Mediverse: Multimodal clinical exploration and search on a single graph

|  Paris Carbone

@Digital Futures

Roadmap: Cross-Clinic Data Integration

4
0

Data Harmonization

Medical Knowledge Graph

Demonstration and Engagement

Year 1 Year 2
Postdoc stationed 
at CDDH (CBH) Use Case

Training 
Ontological
Harmonization

Graph
Bindings

Postdoc stationed 
at Data Systems 
(SCS)

Applying GNNs to 
Medical Graphs

Building Platform 
for Analysis

Uncertainty 
Estimation Library

Use Case 
Integration

Private 
Demonstrators

Workshops and
Hackathons

Public Demo
And Website

Project 
Starts

Platform
Release

Milestone 1

Milestone 2

Milestone 3

• M1: Harmonization Solution: Graph Representation and Terminology Bindings.
• M2: Platform for Multi-Modal Analysis and Uncertainty Estimation.
• M3: Demonstrations, Stakeholder Engagement, and Public Data Portal.



Sebastiaan Meijer

Mediverse: Multimodal clinical exploration and search on a single graph

|  Paris Carbone

@Digital Futures

Clinical Impact – Current use cases

41

Predicting Mental Health Outcomes:
• Scenario: Combine data from psychiatric assessments, genetic markers, and neuroimaging studies to predict 
the likelihood of relapse in patients with severe mental health conditions.
• Impact: Assist mental health professionals about potential risk factors and help tailor long-term care plans to 
minimize relapses.
• Data sources: BUP Stockholm, Psykiatri Sydväst, KI (NVS)

Joint Treatments during Clinical Trials within CVD (KS):
• Scenario: Combine genetic and clinical data to cluster/group patients
• Impact: Implement optimised joint treatment and increase throughput
• Data Sources:Lp(a) cohort 



Sebastiaan Meijer

Mediverse: Multimodal clinical exploration and search on a single graph

|  Paris Carbone

@Digital Futures

Team Composition

42

New Postdoc: Andra IonescuJayanth Raghothama
Assoc Prof

Sebastiaan Meijer
Prof

Paris Carbone
Assoc Prof

Sonia Horchidan
PhD Candidate

Frida Lindberg
Health Care collaboration manager

Amanuensis



Sebastiaan Meijer

Mediverse: Multimodal clinical exploration and search on a single graph

|  Paris Carbone

@Digital Futures
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Mediverse
Multimodal clinical exploration and search on a single graph



Thank you



PARTNERS
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