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Aerospace Human Resource Development Lecture 2025 #2

June 30th, 2025. 15:00—16:30 Online/Onsite hybrid format
Onsite venue : Okuma hall, Nagoya University
Title: The Search for the Gust-Wing Interaction ‘Textbook’
Lecturer: Prof. David E. Rival (Technische Universitit Braunschweig, German)
Prof. Rival's research interests lie at the interfaces between
experimental fluid dynamics, data assimilation, network science and
bio-inspiration. In 2020, Prof. Rival was awarded a one-year Alexander
von Humboldt research fellowship to conduct research on advanced

sensing techniques in Munich. Prior to joining TU Braunschweig, he

served as an Associate Professor in Mechanical Engineering at Queen’s

University, Canada, where he collaborated with colleagues from biomechanics, medicine and
biology. At various stages of his career Prof. Rival has conducted research on both sides of the
‘pond’, e.g. completing his doctoral studies on the aerodynamics of dragonfly flight at TU
Darmstadt, working as a postdoctoral associate at MIT on shape morphing in nature, and
holding a research chair on atmospheric sensing at the University of Calgary.

Abstract :

We address whether complex physical relations can be investigated through the synergy of
automated high-volume experiments and the reduction of large datasets to a concise,
representative subset — a "textbook". To this end, we consider the unsteady aerodynamics of
wing-gust interactions, which is characterized by its rich, high-dimensional physics. We take
advantage of a purpose-built gust generator to systematically produce over 1,000 distinct
random gust events and to measure the unsteady loads induced on a delta wing. We then
employ a data summarization procedure to identify representative subsets of increasing size
from the large-scale database, which then serve as training data for a machine-learning model
of the aerodynamic loads from sparse pressure measurements. An appropriately selected
"textbook" of a few events can achieve predictive accuracy comparable to random training sets
up to two orders of magnitude larger, capturing intrinsic information of the full-scale data,
enhancing modeling efficiency and interpretability. Our methodology
evidences the potential of compressing physical data into maximally

informative subsets.
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