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On February 28th 2025, the Government and Consortium of Universities and Companies, have aligned to sign 

the start of the Romanian AI HUB 

… along with the rare alignment of Mars, Jupiter, Uranus, Saturn, Venus, Neptune and Mercury.

The Planets have aligned for the Romanian Artificial Intelligence





HRIA
Romanian Hub for Artificial Intelligence

Project in the framework “Smart Growth, Digitalization and Financial Instruments Program” (PoCIDIF) 
Duration: 5 years  (2025-2029)
Non-reimbursable budget: 65 Million Euro



Main research topics

• Trustworthy AI

• AI Hardware Technologies

• Intelligent and Autonomous Systems 

• Intelligent Human Computer Interfaces 

• AI in Medicine and Healthcare 

• AI in Cybersecurity and Space 

• AI Applications for Smart Cities 

• AI in Environment

• Development and testing of AI 
prototypes and systems 





Consensus 
in all Earth Systems, 
at all scales, between 
Different Views, 
Modalities and Tasks





Unsupervised Learning by Neural Graph Consensus

Rahul Sukthankar

Emil SlusanschiAlina Marcu

Mihai Pirvu Dragos Costea

Marius Leordeanu, Mihai Pirvu, Dragos Costea, Alina Marcu, Emil Slusanschi, Rahul Sukthankar
Semi-Supervised Learning for Multi-Task Scene Understanding by Neural Graph Consensus
Accepted at AAAI Conference on Artificial Intelligence (AAAI), 2021



Theoretical and numerical analysis

Properties under independence assumptions:

Variance in the graph will decrease

Over many iterations the model could converge to the truth

Mathematical intuition:

Output of one edge

Consensual output of path ensemble



Results over several unsupervised learning iterations



Consensus among multiple 
interpretations improves not only 
quality, but also space-time 
consistency, which makes the 
results more trustworthy



Homeostasis

The innate tendency of all living organisms towards a relatively stable 
equilibrium between their many interdependent elements, in order to 
maintain their life (Betts et al. 2016). 

NGC learning is related to the idea of Homeostasis in living organisms

Betts, J. G., P. Desaix, E. Johnson, J. E. Johnson, O. Korol, D. Kruse, and K. A. Young. "Anatomy and 
physiology. OpenStax." (2016).



Self-supervised Multi-task Consensus in the Hydra Nervous System
One of the first multi-neuron nervous systems

Food



We live in a 
connected world!

By having a connected mind!



Multi-view and Multi-task Consensus could lead to 
a self-regulatory and self-supervised way to achieve sustainability.



Emanuela Haller, Elena Burceanu and Marius Leordeanu - Self-Supervised Learning in Multi-Task Graphs through Iterative 
Consensus Shift – British Machine Vision Conference (BMVC) 2021

Self-supervised consensus in fully connected multi-task graphs

Elena Burceanu



Improving over 
unsupervised 
learning 
iterations



Consensus in real-world

experiments with UAVs



DroneScapes Dataset

10 varied scenes, 9 in Romania and 1 in Norway

50 minutes of videos at 3840 × 2160 30 FPS 

Includes GPS information, linear and angular velocities and absolute camera angles



Barsana

Automatic Segmentation Propagation on Different Scenes

Herculane Only 1.6% of 

of frames 

are manually 

labeled

Alina Marcu

Alina Danciu

Marcu, Alina, Vlad Licaret, Dragos Costea and Marius Leordeanu. "Semantics through time: Semi-

supervised segmentation of aerial videos with iterative label propagation." ACCV 2020.



Automatic Segmentation Propagation on Different Scenes

Only 1.6% of 

of frames 

are manually 

labeled

Alina Marcu

Alina Danciu

Black Sea

Danube delta



Towards 

total scene

multi-view 

understanding 

in space 

and time

Edges and soft segmentation: [Leordeanu et al, TPAMI 2014; Leordeanu et al, ECCV 2012]

Unsupervised metric monocular depth estimation: [Licaret et al, ICRA 2022; Pirvu et al, CVPRW 2021] 



Self-supervised learning with 
multi-view hypergraph consensus in the real world

Marcu, A, M. Pirvu, D. Costea, E. Haller, E. Slusanschi, AN Belbachir, R. Sukthankar and M. Leordeanu. Self-

supervised hypergraphs for learning multiple world interpretations." In Proceedings of the IEEE 

International Conference on Computer Vision, 2023.

Alina Marcu

Mihai Pirvu

Dragos Costea

Emanuela Haller



Learning Hyperedge ConsensusTypes of Multi-modal Hyperedges



Improving accuracy and temporal consistency 
over iterations of self-supervised learning



Input image

Ours

Mask2Former [Cheng et al, CVPR 2022]

Human



Input image

Ours

Mask2Former [Cheng et al, CVPR 2022]

Human



Input image

Ours

Mask2Former [Cheng et al, CVPR 2022]

Human



Learning Multi-view Earth Consensus for Predicting Climate



The Holocene period, representing the last 10 000 
years (also marking the great development of human 
civilization), is a relatively stable period of the earth 
climate, in which different layers of the Earth System 
found a dynamic equilibrium (consensus) with average 
temperature varying less than 1 degree per year.



Alina Marcu

Mihai Pirvu

Alexandra Dobrescu

Consensus for Understanding Climate: 
A Multi-modal Hypergraph Approach

Pirvu, M., Alina M., A. Dobrescu, AN Belbachir and M. Leordeanu. "Multi-Task Hypergraphs for Semi-

supervised Learning using Earth Observations." In Proceedings of the International Conference on 

Computer Vision, 2023.



Experiments on NASA NEO Dataset





Learning Consensus Ensembles and Self-Distillation over Iterations



Self-supervised Learning Adapts to Climate Changes





Mihai Pirvu

Multi-view Hypergraph Consensus with 
Multi-view Multiple Random Masking Auto-encoders



Introducing HyperFormer



Creating Multiple Views from RGB



Experiments on extended DroneScapes++

Added 16 novel scenes 

to initial DronesScapes

with 10 scenes

Comana

scene



Barsana

scene



Norway 

scene



Bucharest 

scene



Self-supervised Multi-view Consensus improves both 
accuracy and consistency over time



Music: “Fly to the Island” (Album: “Supersonic”) , composed, performed and co-produced by Marius Leordeanu

Developing Self-flying Drones in Our SpaceTime Vision and Robotics Lab



Key ideas: Learning semantic segmentation with minimal user labeling and 
Unsupervised computation of metric depth 



Learn and discover in the twin virtual scene – Apply in the real scene



Consistency between tests in Real vs Virtual Scenes



Distill the complex Depth and Segmentation Auto-pilot 
into a single small neural net (1.3 M params U-Net)

Final Small U-Net Architecture 



Music: “Emergence” (Album: “Supersonic”) , composed, performed and co-produced by Marius Leordeanu

Dancing with the Drones - Towards Human-AI Art and Peformance



Fly to the Sky – A Cosmic Attraction

Music: “Cosmic Attraction”, composed, performed and co-produced by Marius Leordeanu
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