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h"A What is HRIA?

A national ecosystem connecting excellence in Al research with the needs
of industry and society

N (RN
TOP-TIER SCIENTIFIC TRANSFER OF RESEARCH PROGRAM FOR SMART GROWTH, DIGITALIZATION AND FINANCIAL
RESEARCH RESULTS TO INDUSTRY INSTRUMENTS 2021-2027 (PoCIDIF)
Priority 1. Supporting and promoting an attractive and competitive
AND SOC'ETY RDI system in Romania
Call PCIDIF/484/PCIDIF_P1/0P1/RSO1.1/PCIDIF_A2 - Support for 2
Gians e projects in the field of advanced technologies and the creation of
innovation and technology transfer hubs in priority areas, Cod SMIS
DEVELOPMENT OF NEW GENERATION OF A 2021- 351416

PRODUCTS AND SERVICES NUCLEUS OF KNOWLEDGE  Duration: 2025-2029
AND DEVELOPMENT IN
ARTIFICIAL INTELLIGENCE
INTEGRATED INTO THE
EUROPEAN RESEARCH AR

Cod SMIS 2021- 351416



)hﬂ A Why HRIA? From distributed

HUB ROMAN ————————

s competencies to an Al ecosystem

LEAD  Universitatea Nationala
de Stiinta si Tehnologie

POLITEHNICA Bucuresti

P17 Universitatea Tehnica din P8  Centrul IT pentru Stiinta si
Cluj-Napoca Tehnologie SRL

P2 Universitatea de Vest din P9 GreenSoft SRL
Timisoara

P10 Neural Grader SRL
P3  Universitatea Tehnica
.Gheorghe Asachi” din lasi P11  Safetech Innovations SA

P4 Universitatea Politehnica P12 SoftTehnica SRL
din Timisoara
P13 Technology Systems and
P5  Universitatea din Bucuresti Services International SRL

P6  Universitatea ,Babes- P14 Terrasigna SRL
Bolyai” din Cluj-Napoca

P7  Beia Consult International
SRL



) hri A How does it work?

PILOT

Al MODELS / TECHNOLOGIES /
METHODS PROTOTYPES PROJECTS

HUB ROMAN — -
DE INTELIGENTA ARTIFICIALA

ADVANCED
RESEARCH
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TRANSFER TO PRODUCTS / ECONOMIC AND
SOCIETAL IMPACT

VALIDATION
SERVICES

COMPANIES



Al The same fundamental Al
FOR THE technologies are used across
ol ulals multiple domains

Al
IN MEDICINE
AND HEALTH

Al
IN SECURITY
AND SPACE

Al
FOR SMART
CITIES
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DEVELOPMENT AND TESTING OF
Al PROTOTYPES AND SYSTEMS




h(lA Al for health: from data to decisions and

HUB ROMAN

intervention

Al-assisted diagnosis

Collaborative and explainable analysis of medical
images

Segmentation and classification for breast, colorectal
and lung cancer

A structured architecture that preserves semantic
consistency while jointly exploiting local detail, global
context, and uncertainty-aware refinement

Image Ground Truth ReslduaIWN t-XL ResWNet PraWnNet PraWNet-L SegWNet

Attention U-Net Attention U-net Patch Attention
No Patches With Patches U-Net

Normal




hflA Al for health: from data to decisions and

HUB ROMAN

intervention

Interpreting different types of medical data

Robust interpretation of multimodal medical data using VLMs
Using RL for knowledge transfer
Evidence that aggressive filtering hurts Medical VQA

Quality-Aware Training (QAL/QAP) that learns also from noisy
samples instead of simply discarding them
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i (B) - 5 , [ . ': * - Light microscopy image of typical cells found in Question: Are there indications of any technical
& % «" » ‘, N LA A Ry e, . the periprosthetic tissue of both groups. assessments within the cardiac silhouette?
; ' - : ] L 04 Macrophages with some plasma cells (black Answer: Yes
bty > e . . [ g arrow). H&E ; Scale bar, 50 um. Tags:
’ _ » . _ Tags: . _ e Language: English
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h(lA Al for health: from data to decisions and

HUB ROMAN

intervention

Medical robotics

Experimental platform for pancreatic Spherical
robotic surgery by integrating the ATHENA o
parallel robot with a flexible laparoscopic
instrument, teleoperated control, and a
Digital Twin framework based on virtual
reality

Developed Cameraview  Surgical

m7\tment instruments




RrIA  Alfor health: from data

HUB ROMAN

intervention

Neurological rehabilitation

Brain-computer interface that translates brain
signals into real-time feedback for motor recovery
of patients after stroke

Intelligent virtual therapist for neuromotor
rehabilitation — 20 new neuromotor and cognitive
exergames - Patient-oriented system: dynamic
adaptation, assistance, monitoring,
recommendation, intelligent virtual companion

One exergame




hflA Al for autonomous systems

HUB ROMAN — -
DE INTELIGENTA ARTIFICIALA

Autonomous perception in difficult real-world
conditions

Image dehazing under rain, night fog and dust

Fish segmentation in challenging underwater video sequences with low visibility

Night Time Hazy Images
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) h(lA Al for autonomous systems

HUB ROMAN — -
DE INTELIGENTA ARTIFICIALA

Activity tracking
© Skeleton-based gait analysis and
recognition through self-supervised learning

@ XAl for for skeleton-based activity
recognition — used also forimproved data
representation

© Use of semantic information into 3D point
prediction



http://drive.google.com/file/d/1nc_zZvRG5orn9ik1b5HkUkXyzVwWsCYb/view

HUB ROMAN ———————
DE INTELIGENTA ARTIFICIALA

© Contradictory news

Identifying news items on
the same topic but with
contradictory content

@ contradictingNews

STIRE ORIGINALA

Vaccinurile noi, eficiente in prevenirea
bolilor grave

Expertii din domeniul sanatatlii afirma ¢ vaccinurile noi sunt
eficiente in prevenirea bolilor grave si contribuie la reducerea
samnificativa a cazurilor de spitalizare, Studiile recente au
aratat c8 vaccinurile actuale oferd o protectie solida
impotriva variantelor periculoase ale virusului. Medicii
recomand& vaccinarea pentru a spori imunitatea populatiei gi
a preveni rispdndirea severa a bolilor infectioase.

[ Citeste intreg articolul

*
hflA Al for combating disinformation

® 81% Similaritate!

Vaccinurile noi nu ofera protectie
eficientd, afirma unii cercetitori

Unii carcetétori din domeniul expertizei
sustin ¢& vaccinurile noi nu oferd o
protectie eficientd impotriva vanantelor
periculoase ale virusurilor si cd efectele
adverse sunt mai frecvente decat se credea
initial.

— Citeste articolul complet

® T1% Similaritate!

Raport: Vaccinurile noi legate de
riscuri necunoscute de sanatate

Un rapart recent sugereaza ca vaccinurile
noi nu oferd de fapt protectie impotriva
wirusului si ca ar putea provoca efecle
adverse neprevazute, punand sub semnul
intrebarii eficacitatea lor,

— Citegte articolul complet



hflA Al for combating disinformation

HUB ROMAN — -
DE INTELIGENTA ARTIFICIALA

Identifying forged video recordings
Explainability in identifying forged video
recordings

Learning real-world spatio-temporal relationships
for identification of forged videos

Input test frame

training set

Retrieval-augmented prompt

Analyze the face in the image and
provide a short and direct
explanation, highlighting the possible
inconsistencies or manipulation.
Identify any deepfake artifacts. Here
are some sample explanations like
the one that should be provided as
output: {fannotation 1, annotation 2,
..., annotation kj.

The image shows a man with a
surprised expression on his face,
and there are some inconsistencies
and artifacts that suggest the
possibility of deepfake
manipulation.

Explanation

Feature
extractor

Embedding space

Retriever

Light flickering on the
face. Artifacts visible
around the left ear.

annotation 1

Mouth movement looks
unnatural and light
changes on the skin.

annotation 2

Light flickering and
there are artifacts on
the eyes.

annotation k

Top k most similar frames
based on cosine similarity

[ e
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hf IA Al for infrastructures TERRASIGNA

HUB ROMAN — -
DE INTELIGENTA ARTIFICIALA

Intelligent software system for Early detection of areas / infrastructures at risk of instability:

: ] ) * landslides
satellite momtormg of ground * road and railway infrastructure

and infrastructure stability * urban areas
e dams

Romania - Harta PSInSAR de deplasare a terenului (2015 - 2020)

Rezultate PSI
A, CONTEXT

DEM, panta
Date meteo: precipitatii,

& temperatura, etc.
I Date despre sol,

geologie
Alte evenimente conexe:
inundatii, defrisari

masive, cutremure, etc.

Displacement rate (mm/year)

Dates: 11.04.2015 - 14.01.2020
Acq. time: 04:15-04:25 GMT
Sensor: Sentinel-1A/B

Pass: Descending

Look angle: 33.5 degree
Image Resolution: 5m x 20 m
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h fl A Analyzing PSINnSAR (Persistent Scatterer Interferometric TERRASIGNA

HUB ROMAN

ewecaminncns - Synthetic Aperture Radar) — Challenges:

* [|rregular distribution in space and time
* Building training datasets

* |nherent noise

* Handling massive data volumes: wide-coverage maps (e.g.
EGMS), which contain tens of millions of points

ma®wr @

2018




h CIA Al for industry: from prototype Neural Grader
w10 production line

DE INTELIGENTA ARTIFICIALA

Lumber3D for wood industry

Quality control and processing optimization




EI Neural Grader

*
h(lA Lumber3D

HUB ROMAN ———————
DE INTELIGENTA ARTIFICIALA

Placa A: Placa B:
Companie 1: yield 76% Companie 1: yield 50%
A=B 2 2
13X 46 Companie 2: yield 18% Companie 2: yield 74%
e [

Challenge: boards of variable sizes and shapes, in rapid
motion, with vibrations, dust, sawdust and subtle textures,
which are very hard to track robustly

Thickness measurement

Shape modeling

Transverse deformation (cup)
Longitudinal deformation (bow)
Torsion (twist)

Wavy (crook)

Precise cutting to reduce losses

" Twist

WARPING




h" A Al for inclusion and ‘3 Soft Tehnica’
wekaaas @CCESSIbIlity

SighAll - Facilitating communication in sign
language




% <ot Tehnica'







) h fi A HRIA in numbers: research that delivers results

\ March 2025 - July 2026
100+ high-impact 4 patent
publications -'.\. f applications

8 prototypes & —

pilot projects 15+ cooperation o 15 new

technologies
agreements

& demonstrators
™

Equipment of —,
12+ mil Euro

70 full time (eq.)
researchers
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Impact

@ Create a unique Al
excellence ecosystem in
Romania, combining large-
scale RDI activities with

. . RO Al Hub
tangible economic impact EeE S of
© Unite the national Al Excellence in

community, strengthen ~ TArtificial Intelligence
Romania’s presence in
Europe and globally, and
provide resources for
innovation and cross-
sectoral development




Jheia

HUB ROMAN — -
DE INTELIGEN TA ARTIFICIAI LA

Leader HRIA

At POLITEHNICA, the project is implemented through the Center of Excellence in Artificial Intelligence
of the university

The Center is an Al Testing Center within the DIANA network (Defence Innovation Accelerator for the
North Atlantic).

Initial DIANA Footprint = : A
oot Foaroatiar Somed nmm‘==

Novel Materials, Optics, Laser,

p— Metrology
Key NETHERLANDS - 2 sites ==
) Al, Robotics, Autonomous ESTONIA - 3 sites =
5 Regional Offices (2) Systems, New Materials, Energy, Al, Autonomy, Data, Cyber, Robotics, Space, Quantum,
Quantum Biotechnologies, Novel Materials, Manufacturing
® Test Centres (47)

LATVIA =
Al, Data, Communications Technology

@ Accelerators (9)

BELGIUM - 4 sites 1
Al, Autonomy, Cyber,
Hypersonics, Manufacturing,
Nanecelectronics, ICT

POLAND - 7 sites
Al, Autonomy, Data, CBRN, Cyber,
Communication Technelogy, Quantum

SLOVAKIA - 6 sites ]

Al, Autonomy, Data, Robotics, Cyber, Space, ROMANIA - 2 sites ..
Aerospace, Biotechnology ! N "I“H‘m'lh
e

HUNGARY -2 sites =
Al, Autonomy, Cyber

ROMANIA - 2sites BN
Al, Hypersonics

UNITED KINGDOM ==
Operational testing

hS - . o
Test Centres in North America *

BULGARIA - 3 sites mm
Al, Autonomy, Data

TURKEY - 2 sites Bl

Hypersonics, Space,
Quantum

* Precise locations to be confirmed

:I Autonnmy Mata ~. -~ " Al Autonomy, Data, Space, Quantum,
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hriA

HUB ROMAN — -
DE INTELIGENTA ARTIFICIALA

Contact
roaihub@upb.ro

Web site
Thank youl https://hria.upb.ro/

Follow us on

Project manager
Prof. Adina Magda Florea

f X O in X [
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