UNCLASSIFIED

, SANDSNAP: PHASE | ON THE
- CLOUD & OUTREACH ACTIVITIES

James Madison University

MARDA Science, LLC

USGS
8 June 2021

E 7 COASTAL &

HYDRAULICS

US Army Corps
of Engineers;, LABORATORY

'UNCLASSIFIED



UNCLASSIFIED

Goal

Amass a Nationwide Beach Grain Size Database by Engaging Citizen
Scientists o

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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Beach Grain Size Database Uses

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
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Sample Methodology

Your efforts will help researchers and resource managers make better decisions
and provide students with the opportunity to use authentic data in the classroom!
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Click Here to Download Results.

n SandSnap
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Sample Methodology
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Input image
(1024 x 1024 x 3 pixels)
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SediNet model

r beach grain size
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convolutional filter, inpur: | None, 254,510, 24) |
batch normalization, oM. Com2D St | (owe, 252, 508, 32) |

and max pooling layers l

(None. 252, 508,

Pooling layers
reduce the spatial
dimensions

help prevent model
overfitting
(memorizing

the training data
rather than learningj
a general trend).

Batch normalization
applies a

max_pooling2d_3: MaxPooling2l) et - v :I | transformation
outpan: | (Mone, 126, 254, 32) that helps
l prevent overfitting
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For model regularization culput | oo, perceptrons
(to prevent overfitting l (one for each output)

the model to the data)

using linear regression
to estimate grain-size
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Machine Learning: SediNet

= 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% d;, error from in situ test images.
= Can be trained on a wide range of
sediments — applied more generally.

Buscombe 2019
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https://github.com/MARDAScience/SediNet
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Retrained SediNet MOdQ' Retrained w/ High-Quality Images

- Images cropped to avoid # Sub-lmages for
coin. Training/Testing Error

+ Sub-lImages -1024x1024 v Mooateagus, ME 42 = 62-3-3—
pixels. r3:ST Taps, VA 2 o

+ Sub-Images Flipped ' 4 32 115%
Horizontally. ; ;;l 1 ; 12(;’//0

« 50% for Training. —

« 50% for Testing. ! B 15.2%

59, 262 M 11.2%

Assateague, MD Image

Gulfport, MS
Image §
 Retrained model:
* 16 new sites.
- + 56 images.
 17% error for all sites.
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Web App Workflow

User Inputs: @ %

 Image
2 Coin Detection & Blurry Image

* Location SIS :
e Cross-shore Position Scale Quantification Detection

« Coin Type

Grain Size - Results to User

Analysis - s the d5, in the HQ Pull Fun Beach
(SediNet) Sand Regime? Fact Store Results in

&

Database

Subwindow
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| @‘ ' SandSnap Upload Imagery Leaderboard
7

H hank you for halping s builld our sedimare databasel Your ofarts will hawve researchars and
La n d S Ca p e V l e W Of rescurce managars make better deckion and prosdde students wth the oppartunity te use
authentic data in the clazsroom.
Upload Imagery

Location

Note the extra space /
s filled with an image

Address

Picase lot us know your town and state.

Sand Picture
To ke the best image:
1. Aind a part of the dry boach that soems reprasentative of the anca.
2. Serape te ton 142 inch from the sudfacs of the basch and pat the sard down 1o coeate
a snooth bottom in your new hale. (Hint: the bottom of your sandal can create a
smooth surface far the phata)
3. Piacs & US coin in the hola for scale and pull out your camerns phose

4. Take a photo of the sediment with the coin on the side of the imageThe cein should
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< Sample Location (not analyzed)

CANADA

Add Rob Homan
Imagery on a Layer
That can be.toggled on/off

pemies UNITED
STATES




Leaderboard

0 v 9

Latitude Longitude d;, d;s d»s dsy dgs drs dsy  doy  de
Jan. 24,2020 26.516 N 80.049W 204 234 267 349 425 486 605 731 367




fe)# SandSnap Leaus oAt

-i Sample Location (not analyzed) . Select Area Of Interest

Opening Setupp ' i =

You have chosen to open:
i, SandSnap.zip
which is: Compressed (zipped) Folder (62.7 KB)

from: https://www.navigation.usacearmy.mil

What should Firefox do with this file?

Open with | Windows Explorer (default)

@ SaveFile

Do this automatically for files like this from now on,

Imagery

Download Dath ‘




Leaders By State:

1. Texas 136
2. Newlersey 124
3. Florida 116
4
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FY21 Activities

Interactive Web
App Creation

Beach Sample
Collectiog STEM Activit
36 Developmen
e
—

Pilot Public Outreach

A
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Collaborations
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Outreach — With Social Distancing asbpa

Library STEM Activity Bags Ackocating o healthy oastines
“Beach Kits” STEM Activities:

= “Sorting It Out” (Sieve & Sand
Castle)

= “That Settles It” (Settling Tube)

= “Digging In Deeper” (Petri Dish &
Hand Lens)

= SandSnap

Settling Tube
After Severadl

X Re ] 0 | TESTLOCATIONS:
. Y ‘ e J _‘-I_.: —'t = John Jermain Memorial lerary
Hand Lens After One Day in Sag Harbor, NY

= Nature Center at Jones Beach
State Park in Jones Beach, NY

US Army Corps of Engineers e Engineer Research and Development Center _—~ QCHL i
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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’

= S & =i

" (Observation)

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

|
R I SR Ve
Ve

) R

Participation: . -
= 22 Children (18 Girl Scouts) + Parents “Coastal Clone” (Mini-Wave Basin)
= Distributed 80 SandSnap Stickers
US Army Corps of Engineers e Engineer Research and Development Center o -~ QCHIL =
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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

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 “Sort It Out” (Sieve & Sand Castle)
= Target future locations with more kids (schools)
US Army Corps of Engineers e Engineer Research and Development Center o -~ QCHIL =
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Summary

o An Interactive Web Application is Being Created
o Outreach Activities are Being Piloted & Lessons Learned

sandsnap
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