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Motivation
Coasts are a Data Rich Environment
o Topo & Bathymetric 

o LiDAR
o Photogrammetry

o Shoreline Position
o Satellite and Aerial Imagery

o Wave Information
o Buoys
o WIS
o Coastal Hazard System
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Goal
Amass a Nationwide Beach Grain Size Database by Engaging Citizen 
Scientists
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Beach Grain Size Database Uses
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o Large-scale Preliminary Studies
o Depth of Closure Studies
o Analysis of Spatial and Temporal Gradation Variation

o Improved Life Cycle Analysis and Uncertainty
oBeach Compatibility
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Sample Methodology

1. 2. 3.
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Sample Methodology

4. 5.



US Army Corps of Engineers   • Engineer Research and Development Center   •

UNCLASSIFIED

UNCLASSIFIED 6

 SediNet (Buscombe 2019):
• Deep Learning Model.
• Convolutional Neural Network with multiple 

processing layers.
• Estimates grain size information from imagery.
• https://github.com/MARDAScience/SediNet
• Can estimate up to 9 numeric grain size metrics.
• Can also calculate categorical variables

(grain shape, population, color).
• Uses GPU for computations with tensorflow

package in python.
 <12% d50 error from in situ test images.
 Can be trained on a wide range of 

sediments – applied more generally.

Machine Learning: SediNet

https://github.com/MARDAScience/SediNet
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• Images cropped to avoid 
coin.

• Sub-Images -1024x1024 
pixels.

• Sub-Images Flipped 
Horizontally.

• 50% for Training.
• 50% for Testing.
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Retrained SediNet Model

• Retrained model: 
• 16 new sites.
• + 56 images.

• 17% error for all sites.
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Web App Workflow
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FY21 Activities
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Collaborations
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Outreach – With Social Distancing
Library STEM Activity Bags 

“Beach Kits” STEM Activities:
 “Sorting It Out” (Sieve & Sand 

Castle)
 “That Settles It” (Settling Tube) 
 “Digging In Deeper” (Petri Dish & 

Hand Lens)
 SandSnap

TEST LOCATIONS:
 John Jermain Memorial Library 

in Sag Harbor, NY 
 Nature Center at Jones Beach 

State Park in Jones Beach, NY
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Outreach – In Person
Public Engagement & Girl Scout Event

Jones Beach, NY – 5 June 2021

Five Activities:
 “Coastal Clone” (Mini-Wave Basin)
 “Sort It Out” (Sieve & Sand Castle)
 “Seashore Detective” 

(Observation) 
 “Mineral Madness” (Various Rocks 

& Sands)
 SandSnap

“Seashore Detective” (Observation) 
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Outreach – In Person
Jones Beach, NY – 5 June 2021

Staffed:
 2 James Madison University (JMU) 

Professors
 3 JMU Undergraduates
 2 NAN Engineers

• Danielle Tommaso
• Lynn Bocamazo

 1 Park Employee
 1 ERDC researcher

“Coastal Clone” (Mini-Wave Basin) 
Participation:
 22 Children (18 Girl Scouts) + Parents
 Distributed 80 SandSnap Stickers
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Outreach – In Person
Jones Beach, NY – 5 June 2021

The Good:
 Talked to at least 80 people about 

SandSnap
 Got more than 20 children excited 

about coastal engineering and 
science

The Bad:
 Only 4 SandSnap images uploaded

“Sort It Out” (Sieve & Sand Castle) 

Lessons Learned:
 Setup activities as close to the beach as possible 
 We need to improve the location acquisition 

strategy for SandSnap
 Promote longer for better participation
 Target future locations with more kids (schools)
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Summary
o An Interactive Web Application is Being Created
o Outreach Activities are Being Piloted & Lessons Learned
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