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FIUN
REN @ SZTAKI

Az M| / ML mikddésének alapja: az adat

* Az Al “adatehes” technologia

e A nagy nyelvi modellek mar minden elérhetd szoveges adatot felhasznaltak
* Mas alkalmazasi terlleteken (egészségligy, gyartas, penzigy, ...) nem osztjak meg
az adatokat ==y nincs jelentds attores -
* Adatvédelem, szabalyzasok (pl. GDPR)
o Uzleti és egyéb érdekek az
adatmegosztas ellen
* JellemzBen nehany ezer kép szukseges az
orvosi diagnosztikai modellek betanitasahoz
e Adatsovinizmus, adatszuverenitas, ...
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KOzosseg épités

Hungarian Machine Learning Gathering
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A legkivalobb magyar szarmazasu ML
kutatok (Szepesvari, Neu, Huszar, ...)
minden augusztusban Budapesten:
Cambridge, Carnegie Mellon, Google,
Yahoo, DeepMind, Huawei, Warwick, ...
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HUN
REN @ SZTAKI

HUN-REN Al4Science kezdemeényezés

SZAKMAI TERULET KUTATOIA

Jelentkezés kutatasi otlet
validalasara vagy tervezesre

Al/ML szakeért6

Kutatasi
partner-
programban
valo részvétel

v

Al / ML technikai tdmogatas a

) Al/ML kutatasi kompetenciak
kutatashoz / b

és kapacitas ajanlat

Kolcsonos érdekeltségen alapulo
kutatasi egytttm(kodés

Kutatasi egytittmdkodés, k6z6s publikacid
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Networks, text, finance, ...

* Beres et al. IEEE DAPPS 2021

* Blockchain deanonymization by
protocol vulnerabilities and network
embedding
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Walk 1: C7,C4,C8,...

Walk 2: C5,C7,C3,...

Walk 3: €9,C8,C10,...

DFs
BFS

* Béres et al, Applied Network Science 2023

COVID anti-vaccination narrative analysis
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an Mili HUN
FaRADAI Hungarian Military Force  D2IN £/ s77aK

Frugal and Robust Al for Defence Advanced Intelligence

Modernization Initiative
| SELECTED PROJECTS EUROPEAN DEFENCE FUND (EDF) 2021

CALLTITLE:

TOPIC TITLE:

Artificial intelligence

Frugal learning for rapid adaptation of Al systems

DURATION OF THE PROJECT:

TYPE(S) OF ACTIVITIES: Generating knowledge; Integrating knowledge; Studies

ESTIMATED TOTAL COST: € 18,498,239.16

42 months

MAXIMUM EU CONTRIBUTION : € 18,498,239.16

| SHORT DESCRIPTION OF THE PROJECT:

FaRADAI will develop robust artificial intelligence for defence applications

The project “Frugal and Robust Al for Defence Advanced Intelligence” (FaRADAI) focusses on
frugal learning, i.e. the ability of a system to adapt and learn from its’ environment, including 1 H
from user supervision, for a reasonable cost and without intervention from expert developers. Ca mera Iim age AI re p rese ntat Ion
Within the FaRADAI project, current advances in Al technologies will be thoroughly researched
in parallel with a detailed study of the main challenges imposed by a defence system.

Drone navigation by onboard camera only
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Data-driven explainable model for bridge  HUN & szm«
monitoring, subtracting environmental effects
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Bayesian inference for design parameter update R & sz
or digital twinning of building structures
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Blaz, Friedman et al. "Bayesian model updating of eight-storey CLT building
using modal data." Probabilistic Engineering Mechanics 2024
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Knowledge and data sharing by decentralized
knowledge graphs — theBUILDCHAIN project

il Knowledge assets live across chains and systems

Funded by
the European Union

UAL
(Uniform Asset Locator)

o hi Decentralized
whership -
record Immutability Knowledge

(NFT) Proofs

DKG platform will include specific building-related

ontologies, so that the whole knowledge base about the
life-cycle of the building can be logged and by that
continuously updated, providing mechanisms and
interfaces for the relevant stakeholders, to publish,
trace, share, tokenize, end even trade models in a
market economy.
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Data driven analysis in mobile networks

Target: throughput

User perceived QoE metric(s) measurements
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Kelen et al. "Theoretical Evaluation of
Asymmetric Shapley Values for Root-
Cause Analysis." ICDM 2023.
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Al in B5G / 6G Mobile Radio Networks
(25 partners, Nokia, Ericsson, SZTAKI)

Consumer robots

Al partners

\ » Interacting and
cooperative mobile
robots

Fully merged cyber-
physical worlds

Robots to cobots

Flexible manufacturing

AAAA

Mixed reality co- goooo

design

Precision healthcare

Telepresence

Local trust zones

Immersive sport event

Sensor infrastructure web

Merged reality game/
work

6G loT micro-networks for
smart cities

@

Infrastructure-less network
extensions and embedded
networks

Local coverage for
temporary usage

Sustainable

Massive twinning s T

Small coverage, low power
micro-network in networks
for production &
manufacturing

Digital Twins for
manufacturing

Additional

A

evolving use cases Automatic public security

)

D

Immersive smart city

Digital Twins for
sustainable food

production E-health for all

Institutional coverage

~* Earth monitor

Autonomous supply
chains

National Laboratory

Hexa —X%

H2020 B5G/6G
Flagship

.’a ARTIFICIAL INTELLIGENCE 2025-06-19



-23 . :
-100
Cny pi‘ GdlCthIl
*VIENNA *BRATISLAVA *
NLAND 0 >
ok
System load:

-_— 2720 KV 6500 y P AR :

— 400 KV 03[ "o NN ﬂ
6000 s SRR

- 750 KV o " |
5500 ,

|
5000 J
b‘ M
4500
4000
Type
3500 .
Actual
Jan 1 Jan 4 JanT Jan 10 ENTJ%E}E Jan 16 Jan 19

2023

GradientBoostingRegressor

ARTIFICIAL INTELLIGENCE 2025-06-19

National Laboratory



HUN-REN 2026-0s Al stratégia— kidolgozas
alatt

HUN-REN Al virtual institute

Trustworthy and Sustainable Machine Learning - NTU
Singapore collaboration

« Theoretical guarantees; interpretable ML
« Better energy efficiency by algorithmic improvements

Generative Al for Science and Innovation - GenAl4Science, Al
First Science

Al in Medicine and Healthcare

* Medical imaging: microscopy, CT, MRI, X-Ray, ultrasound, tumor
diagnosis (chest, mammography, colorectal, prostate, etc), dental
implants, etc

+ Computational biology: molecular evolution, insertion-deletion
process (statistical alignment), RNA folding

« Neuroscience: cognitive functions, brain disorders, neuro-inspired
computation
Industry, Vision and Robotics

+ Computer vision; object detection, classification, scene
identification, video event detection

* Robotics: reinforcement learning, human-machine interaction,
cooperative robots

ARTIFICIAL INTELLIGENCE
National Laboratory

¢

Al Mission topics

Foundations of Machine Learning: Statistical machine .
Iearnlng;_Uncertamt%/ quantification; Representation learning;
Infodrrrlwat|on Geometry; Security, vulnerability, verifiability of Al
models

Generative Al
« Foundation models for time series, tabular data, medical data
« Credibility, verifiability and security of GenAl systems
* Logical reasoning in GenAl
« Hungarian Large Language Models, RAG systems
« Security of generated software

Data driven healthcare
« Tumor biology; Electronic health records; Ageing research;
Medical image processing
Industry collaboration

« Simultaneous localization and mapping, sensor fusion, model
predictive control

* Optimization, scheduling, path planning

« Data driven methods: Root cause analysis, Predictive
maintenance, failure and quality prediction

« Manufacturing (Audi, Bosch), Telecommunications (Ericsson,
Nokia), Finance (KSH, NAV, Treasury)

2025-06-19
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