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Combining experimental observation, numerical analysis and theoretical modelling
Visualized and quantified the subtle motion of coral tissues
Discovered the correlated fractional Brownian motion of coral polyps
Characterized the 1/f-type and elliptical motion of coral tentacles
Explored the effect of environmental conditions to coral motions

1. Coral bleaching modelling by dynamic mode decomposition
2. The application of DMD on mechanical systems

 Wave propagation in topological metamaterials
 Origami dynamics under different frequencies

𝑃𝑆𝐷 ∝
1

𝑓ఈ

DIC

Optical flow

• Dynamical motion
• Nocturnal

• Upward motion at day
• Downward motion at night

Low frequency range High frequency range
Polyps motion Tissues motion

Decreasing
magnitude

Global climate change
Human activities

…

Coral bleaching

Tentacles

Polyps

Tissues

Coral motions including motion of tissues,
polyps and tentacles contain rich
biophysics, which are important to
understand coral behaviors and physiology.

Interaction between tentacles motion and water

Motion of coral polyps
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Challenges to characterize and analyze coral spatiotemporal dynamics 

 Advanced experimental measurement

Imaging equipment

Image processing techniques

a.Digital image correlation
b.Particle image velocimetry
c.Optical flow
d.Particle tracing algorithm
e.…

 Proper modelling techniques

Neural network Dimensionality reduction
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• Correlated motion
• Effect of light conditions

Power spectral density Fractional Brownian motion

Data-driven parameterization

 Memory kernel K
 Noise term R

Generalized Langevin equation
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Theoretical modelling

In-plane waving motion
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(1/f-type motion)
 Peak area (~0.008 Hz)

(Always exists)
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Tentacles are doing the elliptical motion at a low decay rate, under the perturbation of 1/f noise 
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