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Course Schedule (Academic Year 2026)
1. Thursday, 21 May 2026 3 hours
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3. Friday, 5 June 2026 3 hours
4. Friday, 12 June 2026 3 hours
5. Friday, 19 June 2026 3 hours
6. Friday, 26 June 2026 1 hour (competence verification)

Course Rationale
Aviation accident investigation is a cornerstone of flight safety, technological advancement, and
regulatory development. Modern aerospace engineering increasingly relies on evidence-driven
methods to understand the chain of events leading to accidents and serious incidents. Accident
reconstruction represents a multidisciplinary activity that integrates flight dynamics, radar data
interpretation, structural forensics, human factors, and safety management systems. For PhD
candidates, these topics are essential not only for research excellence in aeronautics, but also for
effective interaction with authorities, industry stakeholders, and certification bodies.

The proposed course builds upon the complementary expertise of the teaching team. Prof.
Leonardo Lecce brings more than 45 years of experience in technical accident investigations, in-
cluding major national and international cases, providing first-hand insight into investigative pro-
cedures, evidentiary reasoning, and the formulation of safety recommendations. Prof. Agostino
De Marco contributes advanced expertise in flight dynamics, aircraft modelling, and quantita-
tive reconstruction techniques, with particular emphasis on the interpretation of radar data,
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trajectory reconstruction, and consistency checks between physical evidence and dynamic mod-
els. Dr. Vincenzo Cusati complements these perspectives with a system-level view on aircraft
operations, aviation safety, and data-driven risk modelling. This combination ensures a rigorous
balance between investigative practice, physical modelling, and operational analysis.

The strong interest generated by multiple editions of the Accident Reconstruction Seminar
confirms the need for a structured doctoral-level course capable of transferring both methodolog-
ical rigour and practical insight. Beyond traditional retrospective investigations, the course re-
flects the ongoing evolution of aviation safety, where physics-based reconstruction is increasingly
complemented by modelling, statistical analysis, and data-driven approaches. While remaining
firmly grounded in regulatory frameworks and first-principles reasoning, the course introduces
modern modelling and artificial intelligence tools as supporting instruments for safety analysis
and prevention, highlighting both their potential and their limitations. This positioning aligns
with internationally recognised training standards and supports the long-term strategy of the
University of Naples Federico II in aviation safety research, innovation, and internationalisation.

Course Objectives
The course aims to provide PhD students with the methodological, technical, and analytical
tools required to understand and conduct aviation accident investigations. Students will learn
how technical and operational evidence is collected, analysed, and integrated into a coherent
reconstruction of events; how human, technical, and organisational factors interact in complex
socio-technical systems; how flight dynamics and data analysis support causal reasoning; and
how safety recommendations can be formulated to prevent recurrence. The overarching objective
is to foster rigorous, evidence-based thinking applicable to research, certification, and advanced
safety studies.

Learning Outcomes
At the end of the course, students will be able to:

1. Apply the ICAO Annex 13 investigation framework and understand the role of safety
investigation authorities.

2. Analyse accidents using systemic causal models such as the 5M, Reason’s Swiss Cheese,
and HFACS.

3. Interpret radar data, structural evidence, and CVR/FDR information in an integrated
manner.

4. Perform a preliminary accident reconstruction using flight dynamics and available evi-
dence.

5. Assess the contribution of human and organisational factors to safety events.

6. Discuss the role of modelling and data-driven tools in supporting safety investigations and
prevention.

Course Structure

1. Fundamentals of Aviation Accident Investigation (4 hours)

1. ICAO Annex 13: scope, principles, and investigative process.
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2. EU Regulation 996/2010 and national safety authorities.

3. Evidence collection, preservation, and documentation.

4. Causal models: 5M, Reason, HFACS.

2. Investigation Methods and Technical Evidence (4 hours)

1. Interpretation of air traffic radar data and onboard flight recorders (CVR/FDR).

2. Structural forensics and signatures of failure.

3. Investigative interviewing methodologies (PEACE model).

4. Data-driven techniques supporting technical investigations:

(a) trend analysis and anomaly detection in flight data;
(b) pattern recognition in operational datasets;
(c) limitations, uncertainty, and interpretability of AI-based tools.

3. Human Factors and Safety Culture (2 hours)

1. Human error taxonomy, latent conditions, and organisational factors.

2. Crew Resource Management and decision-making under uncertainty.

3. Safety culture and Safety Management Systems.

4. Accident Reconstruction and Predictive Modelling (3 hours)

1. Flight dynamics evidence in accident reconstruction.

2. Quantitative reconstruction using kinematic and dynamic models.

3. Limits of purely retrospective reconstruction approaches.

4. Transition from reconstruction to prediction:

(a) predictive modelling of hazardous flight conditions;
(b) examples of data-driven prediction of stall onset and aerodynamic degradation.

5. Case Studies in Aviation Accident Investigation (2 hours)

1. Overview of selected representative accident and serious-incident investigations.

2. The Ustica accident: documentation, investigation timeline, and technical evidence.

3. Radar data interpretation and competing reconstruction hypotheses.

4. Discussion on how modern modelling and data-driven tools could support similar investi-
gations today.

6. Final Assessment (1 hour)

Short analytical exercise requiring students to analyse a reduced dataset, identify contributing
factors, and discuss how modelling or data-driven tools could support safety recommendations.
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Assessment
Active participation (30%), in-class analytical tasks (30%), final written technical note (40%).

Bibliography and Teaching Materials
ICAO Annex 13;
ICAO Doc 9859;
EU Regulation 996/2010;
selected ANSV and NTSB investigation reports;
lecture slides and technical materials provided by L. Lecce and V. Cusati.
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