Evaluation of the Performance
of Breakwater Designs at a
Coastal Marsh Shoreline Using
a Smartphone-Based Wave
IntenS|ty Sensor (WILSON)
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Problems, Objectives, and Hypothesis

=)

Problem:

P1: Tools used to measure
wave action are
prohibitively expensive.

P2: Lack of investigation of
boat wakes.

P3: Breakwaters or natural

shorelines are hardly ever
tested in the field.

Introduction

Objectives

Goals:

G1: Create WILSON,
verify accuracy.

G2: Use WILSON to
model boat wakes with an
iPhone’s accelerometer.

G3: Observe various
types of breakwaters
using the WILSON.

Methodology Results

Applications

-, Hypothesis:

H1: WILSON will
accurately measure wave
heights.

H2: WILSON will measure
boat wakes.

H3: Observe breakwater
efficiency and significance
between structures
(p<0.01).
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Phase 1 Methodology: Device Calibration

Creation of the Calibration of the Benchmarking to
WILSON device device Professional Device

RIITTIY

Compare
conventionally used

/' device to WILSON
in the field with

Construction Pulley System: Root Mean Square
Synthetic waves Error test

Design and
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Verify that WILSON could generate wave heights from boat wakes

Source Morton, 2023
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Phase 3 Methodology: Analytical Approaches
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e Isolated Wave Events e 1-Hour Intervals
o Boat Wakes o Ambient (wind) waves
o Large Waves o Smaller waves
o Small intervals of data o Larger intervals of data
o Observing attenuation of o Observing attenuation

harmful boat wakes from wind waves
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Phase 1 Results:; Device Calibration

Synthetic Waves: 4 Replicates Comparison to Professional Device:

Actual Heave Avg. Measured Error

(m) Heave (m) (%) RMSE value = 0.0236

1.00 0.9885 1.1548 (-0.01 to 0.5m)

0.50 0.5472 9.4363

0.25 0.2611 ... || Device was found comparable to

professionally used device with

Root Mean Square Error Test

Synthetic waves were measured (RMSE) to compare ranges.

within 10% accuracy.
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Phase 2 Results: Figld Testing
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Conclusion
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Phase 3 Results: Breakwater Research

Combarison of Mean Wave Heiaht Attenuation
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Phase 3 Results: Breakwater Research

Comparison of Mean Wave Height Attenuation
I I I I I

| AvgAttenuation: 1-Hour Intervals: :
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Discussion

| Phase 3:
Phase 1: Breakwater

Research

Phase 2:

Field Testing

Device Calibration

v

breakwaters wave

v

e Compared ]\c?\élllastg:]g;:ﬁe attenuation
WILSON to capabilities
professionally boat wakes S
used wave e \arious vessels . FR—

comparison

e Designed and "4

verified WILSON e Deployed

e (Observed

measurement tool
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Applications:

: : Increased accessibilit
Affordable Kinematics . y
for physics-based
Measurement Tools
research

Smartphone Application Larger understanding of
iIn Marine waterways, erosion, and
Science/Engineering recreational boating
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Future Research:

Breakwater Research

wavelength

Machine Learning Tool

Wave Modeling - Multiple
Axis of Measurement
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