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Parallel Sessions- lightning talks followed by
breakout session

A108: Social Al

Chair: Associate Professor lolanda Leite, KTH

A123: Transforming

Education
Chair: Associate Professor Olga Viberg, KTH
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A108: Social Al

- Lightning talk: Session chair: Associate Professor lolanda Leite, KTH

1.Humanizing the Sustainable Smart City Extended — HiSSx (Cl)
2.Advanced Intelligent Homes — AlIH (Cl)

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
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Humanizing the Sustainable Smart city eXtended




Project
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Professor;
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Professor,
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Pawel Herman
Associate Professor,
KTH EECS

Cecilia Katzeff
Associate professor,
KTH ABE
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The path towards sustainability
In smart cities




Living labs as complex CPH
systems towards smart cities

Testbed KTH

Trusted buildings:
AH Draconis

Testbed Akademiska Hus

2025-04-15 Digital Futures



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

AIDA-B: Al-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
L building energy consumption?

Goal: Study tenant behaviors w.r.t.
Energy consumption windows operation. How does indoor
e air quality influence window opening-
PR = cecrc closing? How to integrate into future
HVAC control systems?

H b H Appliances
s, 5% s Heating

= Interaction between bmldlng systems

ﬁ% and building occupants’ behaviors

N 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

-

|

s 28 HOW can sustainable behaviors diffuse
A :o“, within social groups in residential homes?

8

Sy

Goal: Longitudinal study to explore the dynamics of 17
sustainable behaviors. Can sustainable behaviors be
diffused among tenants in the KTH Live-In Lab?




Smart homes in the sustainable
energy system transition

A "smart” home

N\
‘ 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

grounds

‘ Method development for participatory design of energy communities on equal
7






Advanced Intelligent Homes — AlH
(Cl)

NEIE
Title, Affiliation




Adaptive Intelligent
Homes (AlH)

Presenter: Parag Khanna (Postdoc EECS/KTH)

Pls:

lolanda Leite (EECS/KTH), Jonas Beskow (EECS/KTH),

Joakim Gustafson (EECS/KTH), Christian Smith (EECS/KTH),
Sanna Kuoppamaki (CBH/KTH) and Donald McMillan (DSV/SU)




Conversational Interaction
Computer Supported Cooperative Work

Abo Ut AI H Human-Robot Interaction

 Cross-disciplinary collaboration
* Integration of Dialog systems and Human-robot interaction for assisted cooking.

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

ok

./
.

Digital Futures 13
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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.

2025-04-15 Digital Futures



Adaptive Human-
Robot Handovers

 Detecting Human intention for handovers:

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

Speed: 0.1x

2025-04-15 Digital Futures
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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!

Speed: 0.1x

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

2025-04-15 Digital Futures 17






XR Horizons

Unravelling Multi-User Interaction, Multisensory Experiences, and
Ethical Considerations in the Realm of Spatial Computing




Project team

Asreen Rostami
RISE, Senior
Researcher

asreen.rostami@ri.se

Andrii Matviienko
KTH, Assistant

Professor

andriim@kth.se

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

e Individual

e |[ndoor
e Visual and auditory perceptions

2025-04-15 Digital Futures




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




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

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

Digital Futures 23
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Taste

i . * The effects of audio and visual stimuli, and their interaction, on
Pe rce pt|on N bitterness perception (left) and sweetness perception (right).

« Significant effects found for bitter taste are highlighted in blue.

XR

24



Exploring EMG for Ul
Control

» Explore the potential for controlling Ul elements

« Address challenges in sensor calibration, signal
processing, and ergonomics.

25






Data-driven
Improvement of Work-
Flows at Karolinska
University Hospital

Jayanth Raghothama
KTH CBH




Problem Methods Impact

» Create a systemic basis  * Novel process mining * Effective and
for understanding and and simulation efficient patient
forecasting approach combining throughput and workflows.
healthcare needs machine learning,
network analysis and
simulation modelling

* Reduced waiting and in-
hospital times for patients.

* Reduced external staffing
cost

Digital Futures

f E ded icati
PrOjeCt Xpande Application +

Focus to Application to New Ethical
Initiated include KS Ethical Amendment
radiology and board for data KS Decision Start mapping with final First Data Third Data
Jan emergency  access on Data variables to variable list Extraction Extraction
2022 department December Access available data September December April 2025
June 2022 2022 April 2023 June 2023 2023 2023
Ethical Ethical Digital Futures Contact with Mapping Final Ethical Second Data
Application Approval Grant KS Complete Approval Extraction
[/'Vlt‘h Amler(\jded to February 2023 Informatician September October 2023 March 2024
preliminary include new May 2023 2023
selection of variables
variables Septemb
May 2022 2022

Digital Futures 28



Average Length of Stay by Month and Year (2015-2023) Average Length of Stay by Month and Year (2015-2023) - Average Waiting Time from Arrival to First Medical Staff Visit by Reason Average Waiting Time between Nurse and Doctor by Reason
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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

2025-04-15 Digital Futures 30






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

NEIE
Title, Affiliation




Mediverse

Multimodal clinical exploration and

search on a single graph

Jayanth Raghothama
KTH CBH




§) Mediverse: Multimodal clinical exploration and search on a single graph

Healthcare Data
is Siloed

This hinders progress in
medical and health research

» Healthcare practice is
heterogeneous and contextual.

+ Standardisation helps, but no
standard covers everything.

* Within EU: EHDS, Al 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

@Digital Futures

Healthcare Data
Ecosystem

Originators h - Use Cases
coMPILED BY (@) DATAVANT
EHR Software
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Mediverse: Multimodal clinical exploration and search on a single graph

Har ar utredningarna att
halla koll pa inom e-hélsa

Strategic Focus in Sweden

Institutionscentrerat Individcentrerat

Vard- och
omsorgs-

Vard- och
omsorgs-

Vard- och
omsorgs-

Vard- och
omsorgs-

E-hélsa och digitaliseringen av vard, omsorg och

férsorining av hilsodata mellan Nationell katalog
system och aktdrer. Mélet ir 6kad Bver vardgivare

och utfdrare

dokumentation

dokumentation

dokumentation dokumentation

socialtjanst dr ett omrade som far betydande
utredningsresurser inom valfardssektorn. Vi
ger dig dverblicken dver pagaende utredningar.

Standard for Princip for

definition och
lagring

Standard for
definition och

lagring

definition och
lagring

Individdata Individdata Individdata

* National government has many on-going
policy investigations in
parallel

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

government.

Sebastiaan Meijer

Statliga uppdrag

vérdgivare som registrerat upp-
gifterna. Utredningen ska limna

forslag som tar hinsyn till den
EU- i om

i e
l for digital

| i hdlso- och sjukvarden
Siérskild utredare: Tomas Wern-
gren, tidigare vd fér Kommun-
invest.

Redovisning av uppdraget:
Delbetiinkande senast den 1 maj
2024. Slutredovisas senast den

1 januari 2026.

Tomas Werngren bistir reger-
ingen i det pigdende arbetet med
den nationella digitala infrastruk-
tur som ska tillgingliggdra halso-
data i hela vérdkcdjan oavsett

ett
(EHDS).

Halsodata for battre
3 uppfdljning av hilso-
och sjukvarden
Sarskild utredare: Ingela Alver-
fors, jurist.
Redovisning av uppdraget:
Senast den 30 juni 2024.
Utredningen ska foresld dnda-
malsenliga regler, som okar for-
utsidttningarna for att forbittra
hilso- och sjukvarden med hjilp av
jning baserad pa

har tvd
hnvuduppgmcr att informera om
regeringens arbete och att forbere-
da for ett inforande av infrastruk-
turen i nira dialog med aktorer
som kommuner, regioner, patient-
foretriidare samt privata utforare
av hilso- och sjukvird och tand-
wvard.

G
medelslistan (NLL)

Utredare: Sofia Wallstrom,
generaldirektér pa Inspektionen
for vird och omsorg.
Redovisning av uppdraget:
Senast den 14 februari 2025.

ser over mojlig-

Géraha natio-
2 nellt tillgénglig i hela
vardkedjan
Utredare: Mats Nilsson, avdel-
ningschef, Forte.
Redovisning av uppdraget: Del-
redovisningar senast den 31 mars
2024 och den 1 juni 2024. Slut-
redovisas senast den 22 januari
2026.
Uppdraget ar inriktat pa att
i R

hexema att utveckla registret
nationell likemedelslista (NLL).

Infrastruktur for halso-

5 data som nationellt
intresse

Sarskild utredare: Annemieke

Alenius, avdelningschef pa

E-hilsomyndigheten.

Tomas Werngren, sérskild
utredare. oo s C

Mats Nilsson, utredare.

Foto: Rckard L Eriksson

Sofia Wallstrom, utredare.

Foto: Jessica Gom(TT

Alenius, utredare.

'V PP
ber 2023

‘hilsodata, som jour-
ar, genom hela

(SOU 2023:83). Sllltbewnkande
30 april 2024.

Utredningens forslag ska skapa
bittre och sikrare informations-

Foto: E-halsomynaighaten

patientsikerhet, mer patientcen-
trerad vird och minskat admi-
nistrativt dubbelarbete for vird-
personal. Forslagen ska dven ge
forutsittningar for utveckling av
medicinska behandlingar, arbets-
siitt och hilsofrimjande preven-
tiva insatser.

av socialtjanst

Utredare: E-hilsomyndigheten.
Redovisning av uppdraget:
Delredovisning december 2023
och den 30 juni 2024. En forsta
release av tjinsten ska vara klar
senast den 30 april 2025.

Statlig
6 pa hogsta hllusmvé
Utredare: Henrik Ardhede,
radman.
Redovisning av uppdraget:
Delredovisning i oktober 2023.
Slutredovisning senast den
31 maj 2024.
Utredningen ska bland annat
foresla hur en digital identitets-
planbok kan utfirdas.

Myndighetsuppdragi ui

Bka tillgang till hilso-
7 data for forskning

Utredare: Socialstyrelsen
Redovisning av uppdraget:
Senast den 30 juni 2025.

8 Fardplan for nalmnell
hilso- och sjukvarden
Utredare: E-hilsomyndigheten.
Redovisning av uppdraget:

Delredovisning 29 september
2023. Slutredovisning 31 mars

2024

Infrastruktur for ett

9 nationellt vardsok-
system

Utredare: E-hilsomyndighe-

ten.

Redovisning av uppdraget:

Delredovisning den 31 oktober

2023 och slutrapport den 31 mars

2025.

isk informa-
tionsoverforing till
nationella kvalitets-

register

Utredare: E-hilsomyndigheten.
Redovisning av uppdraget:
Senast den 31 oktober 2024

P Utéver d hanteras inom
Regeringskansliet for nirvarande
sultaten av utredaren Katarina
Nystroms utredning om sekundar-
anvindning av hilsodata, Cata-
rina Andersson Forsmans om
e-recept och patientdversikter
inom EES och Sverige samt Bjorn

 Erikssons utredning om effektiv
och behovsbaserad digital vird.

Jonny Saganger
jonny.saganger@obm.bonnier.se

Socialstyrelsenhar
fattiuppdrag att 5ka
<. tiligangen till hilso-

Norden

ledande eHalsomdte 13 maj Op:

ening Keynote, 14-16 maj Konferensprogram och utstallning « Svenska Massan, Goteborg * 2024
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2% Mediverse: Multimodal clinical exploration and search on a single graph @Digital Futures

Objectives

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

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

Sebastiaan Meijer | Paris Carbone
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Mediverse: Multimodal clinical exploration and search on a single graph @Digital Futures

Mediverse - An Overview

Health Organlsatlons Tech Communities
‘ LN eNEEN,
: . problems * harmonization/ * technology * methods, s "_
- = ontologies . integration s query *open m .
. = -feedback  WENTEIRITIE © scenarios: A support NN source = CPENSTE
- JU : gl Data-Driven — M ed |ve rse | m— Lab Y < = database 1
" Stocthom PRSI, Health G < ——]p & COMPUtET ]
- = *exposure « platform *societal™ = systems =
" " . solutions - applications | impact ..& ML o
= N, CBH dlgltal futures JEECS .(clevant = research s
. ¥ *hew . v
*eannss®  capabilities problems  *4..aus’

Sebastiaan Meijer | Paris Carbone
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) Mediverse: Multimodal clinical exploration and search on a single graph @Digital Futures

Ontological Graph Harmonization (O1)

Ontological Datégéi;l.grmonization

1. Semantic Link Creation:

»:/ Domain’ Ont \
* Leverage existing ontologies (e.g., SNOMED CT, OMOP) and use tools Cli /D " \
like COMA and CUPID for dynamic mapping tailored to each use case. (Clinica omaln) D
s K \

2. Meta-Ontology Framework: / == T \

* Develop a meta-ontology to connect diverse standards, creating semantic
links without requiring full data standardization.

3. Adaptive Harmonization Strategy: - T

- Use a flexible, case-by-case approach, aided by Graph Neural Networks ~ MATCH (patient:patient)-[:HAS MUTATION]

. . .. . . ->(mutation:GenomicFeature { ID:'MGMT’})
(GNNs), to predict and bridge missing links in the data. 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'

Sebastiaan Meijer | Paris Carbone
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) Mediverse: Multimodal clinical exploration and search on a single graph

@Digital Futures

Multi-Modal Predictive Studies with tunable uncertainty (02,03)

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

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

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

. 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

9

Multi-modal Graph Query Search

treatmentsSN

MRI Scan
(OMED-CT) shrinkage-
DICOM)
—

(9]
¢ Time complexity

0 (V3) (3 hops)

[of6}

o

Predictive Search via
Representation-Learning (Query2Box)
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| Paris Carbone
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@ Mediverse: Multimodal clinical exploration and search on a single graph @Digital Futures

Roadmap: Cross-Clinic Data Integration

Project Milestone 3
Stfrts Year 1 Milestone 1 Year 2
Postdoc stationed I .
at CDDH (CBH) Use Case ontological Graph Milestone 2
Training Harmonization Bindings

Data Harmonization
Postdoc stationed
Applying GNNs to Building Platform Uncertainty at Data Systems

Medical Graphs for Analysis Estimation Library (scs) Platform
Release

Medical Knowledge Graph

Use Case Workshops and Private Public Demo
Integration Hackathons Demonstrators And Website

Demonstration and Engagement

e M1: Harmonization Solution: Graph Representation and Terminology Bindings.
e M2: Platform for Multi-Modal Analysis and Uncertainty Estimation.

e M3: Demonstrations, Stakeholder Engagement, and Public Data Portal.

Sebastiaan Meijer | Paris Carbone
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“\,9/“’ Mediverse: Multimodal clinical exploration and search on a single graph @Digital Futures

Clinical Impact — Current use cases

Predicting Mental Health Outcomes:

e Scenario: Combine data from psychiatric assessments, genetic markers, and neuroimaging studies to predict
the likelihood of relapse in patients with severe mental health conditions.

e Impact: Assist mental health professionals about potential risk factors and help tailor long-term care plans to
minimize relapses.

e Data sources: BUP Stockholm, Psykiatri Sydvast, KI (NVS)

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

* Data Sources:Lp(a) cohort

41

Sebastiaan Meijer | Paris Carbone



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

Team Composition

Sebastiaan Meijer Jayanth Raghothama Paris Carbone Sonia Horchidan
PhD Candidate

Prof Assoc Prof New Postdoc: Andra lonescu Assoc Prof

Plak. O

Amanuensis

Frida Lindberg
Health Care collaboration manager

42
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Mediverse

Multimodal clinical exploration and search on a single graph

Sebastiaan Meijer 43 | Paris Carbone






ical fucures

PARTNERS

. R
FKTH —

§ e & SE Stockholm
Yo University




