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Spectral ground truth for multispectral UAS remote sens

A At the USGS National Uncrewed Systems
Office (NUSO), we help federal
researchers collect and analyze Uncrewed
Aircraft System (UAS, aka drone) data for
diverse environmental applications.

Spectral ground truthing is an
important element of remote sensing land
cover mapping.

Field spectroradiometers (aka
spectrometers) can be cost-prohibitive.

What can we recommend for budget-
limited researchers collecting
multispectral UAS imagery?
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Spectrometer capabllities and prices vary widely

exampl e ASD spectrum
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Malvern Panalytical ASD FieldSpec 4 Hi-Res ("ASD")
Designed forfield use.

Includes backpackand laptop carrier for portability.
Wavelength range: 350-2500nm

Price forour setup (in 2017): $75,000
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Affordable option for budget-limited researchers?

example ASD and HDX spectra
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Malvern Panalytical ASD FieldSpec 4 Hi-Res ("ASD")

A Designed forfield use.

A Includes backpackand laptop carrier for portability.

A Wavelength range: 350-2500 nm
A Price forour setup (in 2017): $75,000

ZUSGS

Ocean Insight HDX-VIS-NIR ("HDX")

A Designed foroptical benchlab use.

A We purchased equipmentincluding
backpack & power bank for portability.

A Wavelength range: 350nm - 925nm

A Price forour setup (in 2020): $8,000
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Methods overview
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A Quantitatively & qualitatively compare two
spectrometers in field & lab settings:
ASD FieldSpec 4 Hi-Res (ASD)
Ocean Insight VIS-NIR-HDX (HDX)

A Collected 5-band multispectral UAS data
to compare with the field spectra in a coastal marsh
on Cape Cod, MA in October 2021.

A Collected lab measurements of standard materials
using both instruments.

A How do the ASD and HDX compare for
collecting spectral reflectance measurements,
particularly for multispectral VNIR remote
sensing?
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Collected reflectance spectra across a coastal marsh site
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Mean ASD and HDX field spectra per cover type
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UAS multispectral Structure from Motion workflow

UAS data processing steps Additional step: Export photogrammetric
outlined in this recent "Calibrate Reflectance" tool data products including
open file report using photos with an orthomosaic
(Over et al. 2021) calibration tarps/panels (5-band multispectral

reflectance raster)

=USGS

Processing Coastal Imagery With Agisoft
Metashape Professional Edition, Version 1.6—
Structure From Motion Workflow Documentation

Open-File Report 2021-1039
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How do the field spectra compare with UAS imagery?

Extracted reflectance from the UAS-collected MicaSense RedEdge orthomosaic within each quadrat.

Spectrally resampled ASD and HDX spectra to the 5 multispectral VNIR bands. Spectral resampling code
= = from (Koontz et al. 2022)

Band Number Band Name Center wavelength
(nm)

475

Blue
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