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(Super) Basic Principles of RS
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Remote Sensing ("RS”):

visual

Acquire data without disturbing .
the object(s) of interest

infrared

Transform data into information
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Tradeoffs between satellite and * Tradeoifs among UAS platforms:

airborne/UAS for RS




Remote Sensing Basic Principles:

Background:

« Millions of pixels for each image; hundreds or thousands of images per

RS flight
« Each pixel holds a digital number ("“DN") = amount of light energy
reflected (called “reflectance”) from a corresponding point on the earth’s

surface
« The quality of this data is a function of:
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Remote Sensing (Super-) Basic Principles:

Spectral Fidelity:

BLUE

* Most analyses require data §

H RED

from specific, narrowly 3

B NEAR INFRARE

COASTAL BLUE

defined spectral bands.

« Transforming “data” into
“information” requires that
the data meet specific
scientific standards.

400 450 500 550 600 650 700 750 800 850 900
SPECTRUM {nm)

* Thus, sensors must be
carefully selected and field
protocols must be
rigorously followed.



Remote Sensing Basic Principles:

Positional Accuracy:

* The overlapping images collected in a
single RS flight must be stitched into a
composite image, or “mosaic”.

» This requires ground control points whose
GPS coordinates are precisely known.

« Expected positional error of the mosaic
pixels should be minimized, especially if
repeat flights are planned.




Remote Sensing Basic Principles:

WorldView-2
2.0 m resolution

Spatial Resolution:

« Sensor/camera characteristics
and flight elevations must be
selected to achieve the spatial
resolution required by the
problem.

 However, more megapixels does
not necessarily mean more, or
better, data (e.g., diffraction!)

Landsat Single Pixel PSF
= red

AggieAir
0.11 m resolution



Remote Sensing Basic Principles:

Radiometric Calibration and Resolution: Top of Atmaschere

I TOA :|

Calibration: Correction of RS data to
accurately represent reflectance
Resolution: The precision with which
a DN for a pixel can represent the b e

light reflectance. [ M -
Expressed as “bit depth”, e.g., 0to (image from: https://de.mathworks.com/help/images/
255 fOI' an 8-b|t DN, 0 to 65,535 fOI' 3 hyperspectral-data-correction.html)

16-bit, and so on.

Greater bit depth means that the reflectance measured for a pixel will have
greater resolution. This might have implications for the quality of the information
generated from the DN data.

Note: the size of the file that contains an image grows larger as bit depth
Increases.
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Remote Sensing Basic Principles:

Image Processing Software for UAV RS: k. i

« Commercially available

« Based on classical photogrammetry _,.: :
(i.e., a ton of trigonometry and
optlmlzatlon)

« Easy to use, but buyer beware

(from: https://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-and-

¢ DoeS nOt Scale We” as geographiC images/what-is-a-mosaic.htm)
coverage Increases:



AggieAir Example: Phragmites australis

NIR (false
grey-scale)

A wetlands on the Great Salt Lake, ~0.25 m resolution @ ~1,000 meters AGL




AggieAir Example: Phragmltes australls

Patch 3A 01

Year 2010
* |magery acquiredon 17 June 2010
Area of the Patch = 257 sq. meters

Year 2011
* Imagery acquired on 23 July 2011
= Area of the Patch - 503 sq.
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AggieAir Example: Milfoil Monitoring

(from Fish Lake in south-central Utah)

Legend

Small Classification




Challenges (for UAS-based RS):

« Airspace access (a.k.a., dragging the FAA out of the 12" Century and into
the 21sY):

* Recently adopted drone policies by some Federal agencies are intended
to ban Chinese technology.

« Lack of funding for on-going monitoring:

[Phragmites or milfoil or endangered species or fill-in-the-blank],
but funding for on-going monitoring work to assess the effectiveness

of management activity or quantify the amount of change through
time is often very difficult to obtain.



Questions?




Other AggieAir Monitoring Applications

Selected AggieAir Monitoring Examples: %57 o

« Phragmites in GSL wetlands

« Milfoil in Fish Lake, Utah

« Beaver dam restoration

« Forest fire recovery

« Rapid river morphological changes

* Phreatophyte control

« Energy balance of Arctic rivers

« Endangered fish species

« Stream water surface temperature monitoring
* Pelican population estimation

* Floodplain monitoring

« Earthquake recovery

« Tracking of radio-tagged fish (experimental)

(For more information, see https://uwrl.usu.edu/aggieair/)
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