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Abstract

This talk presents three case studies on intelligent flight control for autonomous aerial systems. First,
time-optimal trajectory planning for drone racing exploits bang-singular-bang control structure,
with Model Predictive Contouring Control enabling high-speed tracking. Second, Physics-Informed
Neural Networks are used to learn Control Contraction Metrics for nonlinear control synthesis,
applied to cooperative slung-load transport and multi-agent swarm coordination. Third, a
quantitative, multidimensional trust measurement framework is introduced for Human - Multi-
Agent Systems in Advanced Air Mobility. Together, these studies demonstrate a unified approach
combining model-based optimization, deep learning, and Al-enhanced human - autonomy teaming.
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