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PROJECT ANNOUNCEMENT 
Fall 2025

Title: MODELING AND CONTROL OF HUMMINGBIRD HOVERING FLIGHT

Ref Code: HUMHOVER

Type: Individual 

Status: New

Availability: 1

Project Description:
This project investigates how hummingbirds achieve sustained hovering flight from a controls engineering perspective. Hummingbirds are the only birds capable of true, indefinite hovering, relying on precise wing kinematics, rapid muscle activation, and visual stabilization through optic flow sensing. The project will explore the biological “control system” underlying this behavior and attempt to model it with engineering tools.

The study will include a literature review on hummingbird aerodynamics and sensorimotor control, followed by the development of a simplified simulation model of hovering dynamics. Control algorithms such as PID and LQR will be tested in simulation to compare performance under disturbances and sensory delays, with parallels drawn to the biological system.

Work Description:
· Literature review on hummingbird hovering biomechanics and control (aerodynamics, sensory systems, neural control).
· Development of a simplified vehicle dynamics model.
· Implementation of a sensor model (optic flow + noise/delay).
· Design and testing of feedback controllers (PID, LQR) for hover stabilization.

Required Qualifications and Skills:
· Background in dynamics and control (ME 352 or equivalent).
· Familiarity with MATLAB/Simulink or Python for modeling and simulation.
· Interest in biomimetic flight and control systems.

Related UN Sustainable Development Goals:
· Goal 9: Industry, Innovation and Infrastructure
· Goal 15: Life on Land (understanding biological systems for engineering innovation)

Difficulty: high ( ) medium (x) low ( )

Time commitment: high (x) medium ( ) low ( )

Estimated expense: 0 TL
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