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Bio-inspired Flight : From Nature to Engineering Realization

Instructor Affiliation Graduation (Ph.D.)
Woei-Leong Chan Institute of Civil Aviation National Cheng Kung University
woeileong_chan@gs.ncku.edu.tw National Cheng Kung University
Course Course Student Size
Type Credit (Maximum)
Lecture
+ 1.5 20
Recitation
Student Background
College of Engineering
Difficulty

[] Challenging mModerately Difficult [] Medium [] Entry Level ( Basic)
Format of The Course
Lecture 50%, Hands-on Practice 40%, Discussion 10%

Grading Policy

Problem exam: 40%:
random quiz (there will be quizzes from Day 1 to Day 4, four times total)
Hands-on practice 50%:
complete the daily hands-on work (there will be practical exercises every day from Day 1 to Day 5)
Attendance 10%
Code of Conduct for The Course

None

Course Description

This course focuses on bio-inspired flight, introducing the flight mechanisms of birds and insects, and
integrating fundamental concepts from aerodynamics, flight dynamics, and control engineering. The course
covers flapping-wing kinematics, unsteady aerodynamics, simplified aerodynamic modeling, and basic
control strategies. Through numerical simulations, system-level implementation and hands-on design
practices, students will gain a comprehensive understanding of bio-inspired flying systems from physical
principles to engineering implementation and develop interdisciplinary analytical and integration skills. This
course is delivered as a five-day intensive modular program, progressing from fundamental principles to
system integration and practical validation, enabling bio-inspired flight to become a realizable engineering
solution.

Keywords: Bio-inspired flight, flapping-wing flight, unsteady aerodynamics, flight control, micro air vehicles
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Goal of the Course
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The Importance, Cross-Over Disciplinary and Contemporary of The Curriculum
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1. Wei Shyy, Hikaru Aono, Chang-kwon Kang, Hao Liu, "An Introduction to Flapping Wing Aerodynamics,"
Cambridge University Press.

2. Truong Q.T., Nguyen, Q.V., Truong Q.T., Park H.C., Byun D.Y., Goo N.S., " A modified blade element

theory for estimation of forces generated by a beetle-mimicking flapping wing system," Bioinspiration &
Biomimetics, Vol. 6, 2011.
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