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Biological Neural Networks / Artificial Neural Networks 

ALGORITHMIC DESIGN APPROACHES TO ANN

Combinatorial Approach in ANN Design

Graph-based Approach to ANN

Bio-inspired metaheuristics and ANN

Fuzzy-based ANN 

CONTEMPORARY RESEARCH IN NEUROSCIENCE 

Connectom perspective 

Cortical connectivity cortical coding

Neural Plasticity

Dendritic Computing 

Spike-Based Approaches 

MODELING, ENGINEERING, AND DESIGN

Design. Modelling. Engineering

Mathematical Modeling 

Computational Topology

Rhythm, Vibrations, Audio 

Quantum approaches in modeling, engineering, and design

Photonic Neural Networks

Fractals 

Cosmology

Momcheva, G., Transdisciplinary Design in Neural Network Architectures, IMI-BAS, 2024



Fuzzy U-Net Neural Network Architecture

Momcheva, G., Transdisciplinary Design in Neural Network Architectures, IMI-BAS, 2024



Momcheva, G., Transdisciplinary Design in Neural Network Architectures, IMI-BAS, 2024



CONTEXT <-> DATA DRIVEN
DATA CAN BE MODELED IN CONTEXT

Momcheva, G., Transdisciplinary Design in Neural Network Architectures, IMI-BAS, 2024

FUNDAMENTAL SCIENCE CAN BE DEVELOPED IN CONTEXT

TRANSDICIPLINARY RESEARCH

water energy health

symmetry rhythmBRAIN HEART

WAVEs, LIGHT, phonics, string theory, quantum computing
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NUI (Natural User Interfaces)
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. doi: 10.3389/fncel.2014.00378

https://doi.org/10.3389/fncel.2014.00378
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Multimodal network

https://eye2data.blogspot.com/2015/10
/an-overview-of-multi-modal-
networks.html
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Distributed Architecture0
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SNA, MultiLayer Graph



https://pubmed.ncbi.nlm.nih.gov/36481974/

https://www.quantamagazine.org/these-cells-spark-
electricity-in-the-brain-theyre-not-neurons-20231018/

Garbage collector (Java)
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https://shop.artlegacytx.com/product/collective-consciousness/



Artificial Swarm Intelligence 

FRAMEWORKS && PLATFORMS

#swarm intelligence

https://unanimous.ai/swarm/#
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https://dl.acm.org/doi/abs/10.1145/3368986

Frameworks for Collective Intelligence: A Systematic Literature Review
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Expected results

New computational models for data mining from images, and more especially for biomedical images, such 

as neural network designs, metrics, etc., as well as their validation, are anticipated as a result of the work 

on the subject. A particular outcome on the subject is also anticipated in relation to the scientific group's 

work on computational models for multimodal analyses, which includes sonification of biomedical images, 

tensor methods, or the combination of scientific techniques with computational topology tools.

Impact

The work on this topic will also include participation in initiatives of the already established scientific

interdisciplinary ecosystem BioMed-Varna, the scientific group Advanced Computational Bioimaging at

the Scientific Institute of Medical University-Varna and international partners. As a result of this

development, its commercialization for innovations in medical research and the biotechnology industry

is also possible.



МАЛКИ УЧЕБНО-ИЗСЛЕДОВАТЕЛСКИ ОБЩНОСТИ 
(МУИО)

УчИ-БАН

14 students
Math Schools Varna && Burgas

2025

• Bioinspired Computing
• ANN
• Sound/Vibration/Audio Anal.
• Computational Topology
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Topological Data Analysis, TDA, Point Set Topology, Topological 

Point Cloud Clustering, Topological Neural Networks

IMI-BAS  ISTI-CNR
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BIOLOGICAL SYSTEMS 
living things — evolve, learn, grow, and change purposely 

PROBLEM-SOLVING AS AN ENVIRONMENT RESPONSE
(internal or external)

MODELLING - DESIGN
life-forms are aware and conscious

HIGHEST LEVEL ANALYTICAL THINKING 
CREATIVITY AND CRITICAL THINKING TOGETHER
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#values
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STEAM Inspiration HUB

Funded by the European Union. Views and opinions expressed are however those of 
the author(s) only and do not necessarily reflect those of the European Union or the 
European Research Executive Agency. Neither the European Union nor the European 
Research Executive Agency can be held responsible for them.

Join Us!

www.streamit-project.eu

www.linkedin.com/company/projectstreamit/

www.facebook.com/profile.php?id=61558486186687

www.instagram.com/projectstreamit/

www.youtube.com/@projectstreamit

15.04.2025 18.00 - 19.00 

31.05.2025 11.00 - 12.00

FROM NEUROSCIENCE AND NEURAL NETWORKS TO
AI MACHINE CONSCIOUSNESS WITH APPLICATIONS

www.knowledgeengineering.ai

2025 N3BG Summer School

Assoc. Prof. Galina Momcheva IMI-BAS, BIOINSPIRED Neural Networks *



LINK

European Researchers' Night and Researchers at Schools 2026-2027

HORIZON-MSCA-2025-CITIZENS-01-01

BRAIN DAY
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https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/HORIZON-MSCA-2025-CITIZENS-01-01?isExactMatch=true&status=31094501,31094502,31094503&order=DESC&pageNumber=1&pageSize=50&sortBy=startDate
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https://ec.europa.eu/info/funding-
tenders/opportunities/portal/screen/opportunities/topic-details/DIGITAL-2025-SKILLS-
08-QUANTUM-ACADEMY-STEP

Deadline date

02 September 2025 17:00:00 Brussels time

Sectoral digital skills academies: Quantum Skills Digital Academy

DIGITAL-2025-SKILLS-08-QUANTUM-ACADEMY-STEP

The Quantum Digital Academy will offer tailored training opportunities at different levels 

that bridge the gap between traditional disciplines and quantum technologies.

https://digital-strategy.ec.europa.eu/en/library/european-declaration-quantum-
technologies

https://qt.eu/news/2023/2023-04-14_update-for-the-european-competence-framework-
for-quantum-technologies-version-2-0
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