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Abstract: 
The proposed doctoral research aims to maximally exploit open-source aviation data streams — 
primarily ADS-B, and complementarily ADS-C and Mode S — to advance the state of the art in 
detecting and localizing GNSS jamming and spoofing events. While existing methods rely largely 
on degradations in ADS-B quality indicators (NIC, NACp) reported by aircraft within the affected 
airspace, several limitations remain: poor geolocation accuracy of the interference source, blind 
spots over oceanic and remote regions, and reduced sensitivity for aircraft that continue to 
broadcast non-zero quality parameters despite being affected. The candidate will systematically 
address these gaps by combining multi-aircraft positional and altitude information to 
triangulate and geolocate jammers with improved spatial resolution, including the estimation of 
antenna directionality and emitter altitude profiles derived from the geometry of degraded 
reception zones. 
In parallel, the research will investigate the integration of ADS-C reports — typically transmitted 
via SATCOM/HFDL over oceanic and polar areas — as a complementary source for detecting GNSS 
interference in regions where ground-based ADS-B coverage is unavailable. A further pillar of the 
work will focus on the development and validation of machine-learning algorithms (e.g., anomaly 
detection, sequence models, or graph-based learning across aircraft trajectories) capable of 
identifying subtle GNSS disruptions even when reported NIC and NACp values remain nominally 
acceptable. The expected outcome is a robust, scalable, and openly reproducible detection 
framework that improves both the sensitivity and the geographic coverage of GNSS interference 
monitoring, contributing to the safety and resilience of civil aviation. 
References: 
PLENINGER, S., et al. Aircraft resilience to GNSS jamming and impact on ADS-B quality indicators. 
The Aeronautical Journal. 2025, 2025(1), ISSN 2059-6464. 
STEINER, J., S. PLENINGER, and J. HOSPODKA. Assessing the Vulnerability of Aviation Systems to 
GNSS Meaconing Attacks. In: SOCHA, V. and L. HANÁKOVÁ, eds. New Trends in Civil Aviation: 
Proceedings of the 24th International Conference on New Trends in Civil Aviation 2024. New 
Trends in Civil Aviation 2024, Praha, 2024-04-25/2024-04-26. Praha: Czech Technical University in 
Prague, 2024. p. 213-218. ISBN 978-80-01-07182-3. 

Number of doctoral students: 1 

Form of study: full-time 



CTU in Prague Faculty of Transportation Sciences 
Division of Science and Research 
Konviktská 20, 110 00  Prague 1, Czech Republic 

 
 

Supervisor: 
doc. Ing. Vladimír Socha, Ph.D. (e-mail contact vladimir.socha@cvut.cz) 

Topic: 
Human–AI Teaming for Adaptive Decision-Making in Aviation 
Language:  
English 
Abstract: 
The objective of this doctoral research is to develop and experimentally validate a framework 
for Human–AI teaming in air traffic management, enabling adaptive, state-aware assistance and 
risk-aware decision support across human-in-the-loop and human-on-the-loop operational 
modes. Specifically, the research will conceptualize and formalize a unified model of Human–AI 
interaction in which the cognitive state of the human operator, system context, and operational 
constraints are integrated into a shared representation that supports real-time inference and 
adaptation of AI behavior. The framework will explicitly account for transitions between direct 
human control and supervisory control, capturing the dynamic allocation of authority and 
responsibility between human and AI components. 
The proposed framework will be applied to representative air traffic control scenarios, including 
varying workload conditions, non-nominal events, and communication-intensive tasks, in order 
to identify and quantify the impact of adaptive AI assistance on operator performance, 
situational awareness, and system safety. The ultimate contribution lies in advancing a new 
paradigm of Human–AI teaming in which assistance is dynamically aligned with operator state, 
system risk, and the level of human involvement, providing a transferable methodology for the 
design and evaluation of next-generation adaptive ATM systems.. 
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