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Versenytársak
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Saját “COMPUTE”
 szerverünk

Fejleszteni, de nem futtatni,
megszakad, megáll

Futtatni, megbízható, nem 
fejleszteni (memóriahibák…)

Futtatni, megbízható, 
nem fejleszteni (WIN update)



General information

www.sztaki.hu 2025. 11. 12.4

EMI Compute ELKH Cloud

#Machine 1 4

OS Debian GNU/Linux 10 Ubuntu 20.04.3 LTS

CPU Intel(R) Core(TM) i9-
7960X

Intel Xeon Processor

#CPU 32 (limited to 12) 16 (4CPU/Machine)

Physical GPU 4x NVIDIA GeForce RTX 
2080 Ti

1x Tesla V100

GPU 4x NVIDIA GeForce RTX 
2080 Ti

4x GRID V100DX-8C
(vGPU)

GPU RAM 12GB 8GB



Conclusion

• Compute ~2.5x faster than ELKH Cloud

• 50% improvements of the GPU capacity

• Good distribution of our assignments:

• Classifications, optimization should be on 
Compute (larger computational load)

• Computing accuracy (30x)

• Feature number optimization (30x)

• Kernel optimization (30x)

• Input search (smaller computational load) can 
be run on ELKH Cloud

• The less features the faster training

• Working with sensor datasets!

www.sztaki.hu2025/11/125

Optimal allocation of our concrete scientific tests

• Compute

• #1 Input search: Cifar10

• #2 Input search: Coil-20

• #3 Classifications, parameter optimization 
(30 avgs)

• #4 Input search: Cifar10 SOTA architecture 
(UNET)

• ELKH Cloud

• #1 Input search: MIT-BIH

• #2 Input search: Skoda mini

• #3 Input search: Opportunity

• #4 Others
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Statisztika (?!)

• Total VCPU Usage (Hours):1 627 604.67 óra

• Kb. 5 év x 365 nap x 24 óra/nap = 43 800 óra

• 1627604.67 / 43 800 = 370.5%

…/ 96 VCPU

• 3.8% kihasználtság

• …GPU szinten azért (talán) lényegesen magasabb…

• Total Memory Usage (Hours): 4 590 111 193.60 óra

• Kb. 5 év x 365 nap x 24 óra/nap = 43 800 óra

• 4 590 111 193.60 / 43 800 = 104 797 %

…/ 256 GB

• 409% kihasználtság (??)
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Research fields
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MICS-EFS: Model 
Input-Output
Configuration 
Search with 
Embedded 
Feature 
Selection

AHFS: 
Adaptive, 
Hybrid 
Feature 
Selection

IDOD: Outlier 
Detection 
Algorithm 
Based on 
Missing Data 
Handling

Self-Adaptive, 
Dynamic, 
Integrated 
Statistical 
and 
Information 
Theory Learning

Extension of 
Reinforcement 
Learning for 
Production cell
Optimization

Extension of 
Reinforcement 
Learning for 
Manufacturing
Quality 
Control

Classification
of Kolinerg
Neuron Cells
by Machine 
Learning
Techniques
(AHFS)

Identification 
of Premorbid 
latent 
Schizophrenia 
and Bipolar 
Disorder by 
Machine Learning

Follow-up 
Projects
and
Developments
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MICS-EFS: Model Input-Output Configuration Search with 
Embedded Feature Selection

▪ Given parameters and a 

learning model

▪ Input-Output configuration 

search

▪ Input Search:

▪ ~Embedded Feature 
Selection

▪ Output Search: 

▪ ~Embedded Feature 
Pruning
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Challenge Solution Effect

▪ Solution: encoder-

decoder

▪ Finding optimal input -
output configurations

▪ Extension

▪ For different type of 
multimodal data: 
image and signal 

▪ Different learning 
models (CNN, 
Transformers)

▪ Hierarchical solution 
(faster training speed)

▪ Advantages

▪ Outperforms State-of-
the-Art FS algorithms 

▪ Inclusion of Pre-
trained State-of-the-
Art neural network 
structures

▪ Reduction of the 
execution time

[1] Anh Tuan Hoang, Zsolt János Viharos: Novel Deep Neural Architecture Search Algorithm for
Human Activity Recognition, ERCIM News, 2023
[2] Anh Tuan Hoang, Zsolt János Viharos: Model Input-Output Configuration Search with Embedded
Feature Selection for Sensor Time-series and Image Classification, IEEE Access, 2025
[3] Anh Tuan Hoang, Zsolt János Viharos: Robust Superiority of the MICS-EFS Configuration Search
Algorithm through Modular Extensions of Complex Neural Architectures, IEEE 19th International
Symposium on Applied Computational Intelligence and Informatics, 2025
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AHFS: Adaptive, Hybrid Feature Selection

▪ Curse of Dimensionality
▪ High-dimensional 

datasets
▪ More features ≠ 

better model 
▪ Feature Selection (FS)

▪ Selecting a subset of 
relevant and 
informative 
features

▪ Removes irrelevant 
or redundant 
features

2025/11/1214 sztaki.hun-ren.hu

Challenge Solution Effect

▪ Solution: AHFS
▪ Adaptive, Hybrid,
▪ Feature Selection

▪ Key idea: parallel search:
▪ Feature space &
▪ Separation 

measure’s space
▪ Components

▪ Calculation of 
separation 
measures

▪ Neural network 
training

▪ Forward selection

▪ Advantages
▪ (Over) State-of-the-art 

feature order
▪ Good scalability
▪ Easy to extend in many 

aspects
▪ Freely available / for 

download
[1] Viharos, Zs J; Kis, K B; Fodor, Á; Büki, M Á: Adaptive, Hybrid Feature Selection
(AHFS), PATTERN RECOGNITION, 116 Paper: 107932 , 13 p. (2021)
[2] Gercuj, Bence ; Hoang, Anh Tuan ; Viharos, Zsolt János: Towards a Modular
Redesign of the Scalable Adaptive Hybrid Feature Selection Algorithm, IEEE 23rd
International Symposium on Intelligent Systems and Informatics (SISY 2025) :
Proceedings, IEEE (2025) 461 p. pp. 000369-000374. , 6 p.



IDOD: Outlier Detection Algorithm Based on Missing Data 
Handling

▪ Identify observations
▪ “appear to be 

inconsistent with the 
remainder of the 
data” 

▪ Anomalies are much 
rarer than normal data
▪ Normal data 

dependent
▪ Assignment dependent 

solution
▪ Banking, healthcare, 

cybersecurity…
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Challenge Solution Effect

▪ Solution
▪ HIDD: Handling 

Incomplete Data 
Directy

▪ A neural network 
training algorithm on 
missing data 

▪ Core idea
▪ Setting suspected 

outliers as missing 
▪ It shall improve the 

overall model error
▪ Assignment dependent

▪ So far, no such 
algorithm was seen 
in the state-of-art

▪ Advantages
▪ Explanation for the 

outlierness
▪ what feature is 

the main cause 
for being 
classified as an 
outlier

▪ Using the missing 
data handling is 
might uncover 
masked outliers

▪ Identifying outliers 
in inputs and 
outputs

[1] Hamdi Fatma: Outlier Detection Algorithm Based on Missing Data Handling TDK
manuscript, BME (2021) Supervisor: Dr. Zsolt János Viharos
[2] Hamdi Fatma: Incomplete Data based Outlier Detection (IDOD), MNB-BME Kutatási
verseny és egyetemi ösztöndíj, MNB-BME (2022) Supervisor: Dr. Zsolt János Viharos
[3] Hamdi Fatma: Novel Outlier Detection Algorithm Based on Incomplete Data Handling
TDK manuscript, III. prize, BME (2023) Supervisor: Dr. Zsolt János Viharos



Self-Adaptive, Dynamic, Integrated Statistical and 
Information Theory Learning

▪ Several error measures
▪ …for neural network 

training, as well
▪ Various advantages 

and disadvantages

▪ Exponential Error 

(EExp) 

▪ Integration of two, 
most frequent 
measures (RMSE, 
Cross-Entropy)

▪ But: fixed weighting
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Challenge Solution Effect

▪ Solution

▪ Introduction of 
dynamic weighting of 
the measures during 
training

▪ Core idea

▪ Novel error equation

▪ Inclusion of the weight 
as learning parameter

▪ Extension of the Levenberg-
Marquardt learning 
algorithm

▪ Advantages

▪ Learning speed 
(significant) 
improvement

▪ Model accuracy 
improvements

[1] Viharos, Zs. J.; Szűcs, Á. (2022): Self-Adaptive, Dynamic, Integrated Statistical and 
Information Theory Learning, arXiv, https://arxiv.org/abs/2211.11491
[2] Szűcs Ágnes: Statisztikát és információelméletet integráló mértéket alkalmazó dinamikus
algoritmus mesterséges neurális hálózat tanítására TDK manuscript, III. Prize, (2022) 
Supervisor: Dr. Zsolt János Viharos
[3] Szűcs Ágnes: Statisztikát és információelméletet integráló mértéket alkalmazó dinamikus
algoritmus mesterséges neurális hálózat tanítására OTDK manuscript, II. Prize, (2023) 
Supervisor: Dr. Zsolt János Viharos

https://arxiv.org/abs/2211.11491


Extension of Reinforcement Learning (RL) 
for Manufacturing Quality Control

▪ Production quality 
control
▪ Varying human 

invetions
▪ Interventions at 

predefined cycle times
▪ Cost saving
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Challenge Solution Effect

▪ Solution
▪ Collection of humans’ 

interventions

▪ Simulation model of the 
quality circle (statistical 
model)

▪ The production costs as 
reward

▪ Core idea
▪ Applying the stochastic RL 

model

▪ Developing adaptive, self 
control for the RL 
algorithm

▪ Advantages
▪ Human 

“independent” 
production control

▪ Situation dependent 
(and continuous)
production control

▪ Significantly less 
interventions

▪ Smaller cost
▪ Very good quality 

inside the quality 
control chart

[1] Viharos, Zs J; Jakab, R: Reinforcement Learning for Statistical Process Control in
Manufacturing, MEASUREMENT, 182 Paper: 109616 , 18 p. (2021)
[2] Pálvölgyi Bence: Új, dinamikus, önszabályzó megerősítéses tanulási algoritmus
kidolgozása és gyártási alkalmazása a statisztikai minőségirányítás területén, TDK
manuscript, III. Prize, (2023) Supervisor: Dr. Zsolt János Viharos



Extension of Reinforcement Learning (RL) 
for Production cell Optimization

▪ Production cell control

▪ Fixed rules – optimal ??

▪ Logistics & machining

▪ →Machine learning
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Challenge Solution Effect

▪ Solution
▪ Applying well-prepared, 

state-of-the-art IT 
environments and 
solutions (by Open-AI)

▪ Core idea
▪ Integration of production 

know-how into the 
reinforcement learning 
process

▪ Identification the most 
fitting appropriate RL 
algorithm

▪ Advantages
▪ Proposed algorithm: 

MaskablePPO
▪ Action masking: 

Extended internal 
logic

▪ Hyperparameter 
search: reward 
weights & initial 
network parameters

▪ Robustness (and 
speed): 
Parallelization

[1] Laflamme, C; Doppler, J ; Palvolgyi, B ; Dominka, S ; Viharos, Zs J; Haeussler, S: Explainable
reinforcement learning for powertrain control engineering, ENGINEERING APPLICATIONS OF
ARTIFICIAL INTELLIGENCE 146 Paper: 110135 , 12 p. (2025)
[2] BENCE PÁLVÖLGYI, DR. ZSOLT JÁNOS VIHAROS, JENŐ CSANAKI, KRISZTIÁN MESKÓ, ZSOLT
NAGY: PRODUCTION CELL OPERATION OPTIMIZATION BY REINFORCEMENT LEARNING, Gyártás 2025
Konferencia (2025), presentation
[3] ZSOLT JÁNOS VIHAROS, JENŐ CSANAKI, KRISZTIÁN MESKÓ, ZSOLT NAGY: PRODUCTION CELL
OPERATION OPTIMIZATION BY REINFORCEMENT LEARNING, HUNGARIAN JOURNAL OF INDUSTRY AND
CHEMISTRY, (2025), under review
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Classification of Kolinerg Neuron Cells
by Machine Learning Techniques (AHFS)
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Challenge Solution Effect

▪ Solution

▪ Various (not high 
number) of brain 
neuron experiments 
(in-vio, in-vitro)

▪ Mouse, Monkey, 
Dog, Human

▪ Identification of the
important genes (23)

▪ Applying the AHFS 
algorithm

▪ Tests based on feasible 
and relevant genes 
(using viruses)

▪ Advantages
▪ Identified and 

approved genes
▪ Targeted experiments 

on various animals 
and humans

▪ Answers for many 
other questions 
(projection, 
transmitters…)

▪ State-of-the-art: Two kinds 
of koinerg neuronal cells
(not only one)
▪ Discovered by Balázs 

Hangya et al.
▪ DSc defense: 2025.10.27 

(100%)

▪ EU ERC awarded

▪ Questions

▪ Which gene-s determine 
this two types of kolinerg
neuron cells (…of 11 
000…)

▪ Many other 
questions…e.g.
transmitters, projection 
fields of the two different 
neuron types… Ref.: Panna Hegedüs, Katalin Sviatkó, Bálint Király, Sergio Martínez-Bellver, Balázs Hangya: Cholinergic activity reflects

reward expectations and predicts behavioral responses, iScience, Volume 26, Issue 1, 2023, 105814, ISSN 2589-0042,
https://doi.org/10.1016/j.isci.2022.105814.
[1] Publication in preparation (c1)



Identification of Premorbid latent 
Schizophrenia and Bipolar Disorder by 
Machine Learning

▪ Identification of disease in 
premorbid stage (before 
the disease)
▪ Human movement 

dependent…
▪ Human brain activity 

dependent..
▪ What signals? How?
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Challenge Solution Effect

▪ SZTE experiments
▪ Various tests by psychologists

▪ Using the Actigraph

▪ Using EEG
▪ Core idea

▪ Feature generation

▪ Feature selection by the AHFS algorithm

▪ Advantages

▪ Detected, important
▪ Movements

▪ Brain activities

▪ …for premorbid and 
also for morbid phases

▪ Identified relevant 
brain fields

▪ Very quick (and early) 
detection methods

▪ Patent in preparation

[1] László, Sz ; Nagy, Á ; Dombi, J ; Hompoth, E A ; Rudics, E ; Szabó, Z ; Dér, A ; Búzás, A ; Viharos,
Zs J ; Hoang, A T et al.: The two ends of the spectrum: comparing chronic schizophrenia and
premorbid latent schizotypy by actigraphy, BMC PSYCHIATRY 25 : 1 Paper: 531 , 17 p. (2025)
[2] Gubics, F ; Nagy, Á ; Dombi, J ; Pálfi, A ; Szabó, Z ; Viharos, Zs J ; Hoang, A T ; Bilicki, V ; Szendi,
I: A Machine-Learning-Based Analysis of Resting State Electroencephalogram Signals to Identify Latent
Schizotypal and Bipolar Development in Healthy University Students, DIAGNOSTICS 15 : 4 Paper: 454 ,
36 p. (2025)
[3] Nagy, Á; Dombi, J ; Fülep, M P ; Rudics, E ; Hompoth, E A ; Szabó, Z ; Dér, A ; Búzás, A ; Viharos,
Zs J ; Hoang, A T et al.: The Actigraphy-Based Identification of Premorbid Latent Liability of
Schizophrenia and Bipolar Disorder, SENSORS 23 : 2 Paper: 958 , 25 p. (2023)



Közvetlen partnerek – “externáliák”
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Title

• Text1

• Text2

• Text3
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Igény(ünk) a további évekre, a meghosszabbításra
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Nyitott
kutatási
lehetőségek

Szükséges a 

megfelelő

számítási 

háttér is!
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