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Growth of STM (and UAS)

The originating articles for SfM in earth Cumulative Citations
and environmental science

" James and Robson (201 2), JGR-ES

" Westoby et al. (2012), Geomorphology

=" Fonstad et al. (2013), ESPL | | |
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How it is Going...

Bathymetric
Structure from Motion
and
Below-Water Fluvial
Geomorphic Change
Detection

O GitHub EA:YTAI

Dietrich. 2017. Bathymetric Structure-from-Motion. Earth
Surface Processes and Landforms.

Woodget, Dietrich, Wilson. 2019. Quantifying Below-Water
Fluvial Geomorphic Change. Remote Sensing.
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'Woodget, Dietrich, Wilson. 2019.
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Next Steps with BathySfM

* More Geomorphic Change Detection

* Validating geomorph/evolution models (e.g.
Caesar Lisflood)

* Post-Bathy Correction Flow Modelling
= High-resolution, spatially variable shear stress
» Sediment transport / Sediment budgeting
=" Habitat Modelling

* How to extend surveys beyond short
reaches (>1km)?

* Water surfaces are the key...




Modelling Water Surfaces

*|dea:

® Run a 2D flow model over the
uncorrected elevation data
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* Challenge:

= What are the model inputs for a

fic’rionql river? WS Elev w/ variable Q and N

— Article_WS
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3. “Scaled” Roughness
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Where to next...

* For rivers... * General UAS...
* Change Detection / Monitoring = UAS for science communication
®" Image Processing Derivatives = Accuracy reporting
» PIV, Sediment Size " Precision positioning
" Multi- / Hyperspectral * Open Source
® Thermal

= Data fusion
" Machine learning (when appropriate)

= Riverscapes

» Longer surveys, combining
geomorphology with ecology



Science Communication



Accuracy /Precision Reporting

Table 2. Georeferencing accuracy statistics (all values in metres).

* More consistent reporting

v e Mean StDev 95% Conf. RMSE MIN MAX
u RMSE IS flne...bUf we cdn dO be’r’rer -_—
0.000 0.021 0.041 0.020 -0.047  0.030
0.000 0.027 0.052 0.026 -0.046 0.047
—0.001 0.017 0.034 0.017 -0.029  0.035
o LO'|'S Of dlfferen'r stats CIVCIIICIble 0.000 0.035 0.068 0034 -0054 0.056
. . 0.000 0.059 0.116 0.057 -0.096 0.076
that are more informative than

0.000 0.006 0.013 0.006  -0.018 0.006

October 2015 ¥, Vi June 2016 p—
Error ‘ ) 2 Error ‘

* Spatial representations of error
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* Especially important for change Y o R R
. . CRET » gyt : ; J ‘o ® 0.03—0.06 (~+1.00)
detection studies e N o oxocs

= -0.03 — 0.00 (= -0.50)
.| ® -0.06 —-0.03(=-1.00)
[ -0.09 —-0.06 (=-1.50)

| [ <-0.00 £[2015=-0.26
5[ 2016 = -0.11



Precision Positioning

* Lower cost RTK / PPK GNSS

* Better positional accuracy
= Easier direct georeferencing
= (Does not exempt from independent

accuracy assessments)

* Covering larger areas

* Precise data in harder to access areas
N =ML



Open Source Methods

* New methods without instructions are practically useless

Workflow / Software

. Custom (Included in the NextGen Riverscapes Github)

* More in-depth instructions/workflows are needed B Oper-Sence o Froe ond Conmarc)

. Commercial

" For students and other professionals E B Cotom Python SUlforsevor ifelztion
o o sellzste [l Side-scan Sonar recorded
u ertfen or Vldeo 1 [ PPK Logging onboard PiksiMulii
. ° ° . J{—l‘f
= Starting to be publishing outlets for this o (S

/' GPS Data /

[[] PPK-GPS Logs Converted to RINEX

’ SO.H.WO re/ COd e Post-Processing [ PPK Processing with RTKLIB iﬁi

® github.com/tomojitak asu/RTKLB %

" Code need to be available too

[l IMU Corrections for craft orientation
Data

" Multiple platforms, easily citable ot racemng | e ety

[ Datum Conversions (NGS VDatum)

[ IMU/PPK Corrected Data
® Single-beam Depth, Water Surface Elevation,
Temperature

|ﬁ Side-scan Sonar VisucIizc:ri:)n.,-"'PrDcessing




Ask me about my drone boat...

Thank You

james.dietrich@uni.edu
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RiverSeer

UNIVERSITY
OF OREGON

* Low-cost, open-source, river data collection platform Project Team:
. Mark Fonstad
= Semi-autonomous

James Dietrich
= Garage-build friendly Aaron Zettler-Mann

Dion Webster

* Longitudinal Data Collection

= Accessing non-wadable parts of the river
= Platform for remote sensing validation data

* Citizen science

=" Easy platform for data collection by watershed orgs., volunteer conservation orgs.
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RTK/PPK GPS

* IMU

* Sonar (Single beam /Sidescan)
* Water surface elevations

* Temperature

Future Additions

= Above and Below Water
Photogrammetry

" Close-range Laser scanning
» Shallow Depths, Sed. Size



_ Ultrasonic
Water Surface

ey




TR R

controlled



Data

* Custom Python Data Collection Software
= Running on Raspberry Pi 3B+

* Depth and Water Surface Measurements
= ~] per second

* Temperature

=] per 5 seconds

* Custom Python post-processing workflow
= RTK-LIB (PPK post-processing)
=" |MU position adjustments

L8 DEPTH (m)

-4.978 - -4.8

-4.8 --4.6
4.6 --4.4
4.4 --42
42 --4

-4--38

-3.8--3.6
-3.6--3.4

84232
32--3
<8578
2.8--2.6
=D.6.D4
22:45:2.9
5o .,
<2 =218 ‘
1.8--1.6 L e
16 <14 :
14--1.2 ;
sfiBdl e
1--08 ' 228"
0.8 --0.6 s
S S
0.6--0.4 Base Aerial Photo:
ERasl 2017 NAIP




RiverSeer

geojames/NextGen_RiverscapeMapping

* Parts and sensors for DIY build ~$4,500

* Designs, Parts Lists, Build Log and Software will be available Spring 2020

* Next Steps:
" Long distance longitudinal data collections (Oregon/California)
" Integrating RiverSeer into the BathySfM workflow
» Restoration monitoring

= | ake and Coastal Monitoring?



