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Presentation Overview

* Remote Sensing Basics

» What is LIDAR

* LiDAR Vegetation Metrics

* Multi and Hyperspectral imagery

* Vegetation Analytics

* Bringing the data together for meaningful analytics
* Questions and Discussions

What is LiDAR
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Active LiDAR Sensors

The Basics of Collecting LiDAR Data

LIDAR data from an airborne platform is collected using laser transmission and
recieving technology in tandem with precise position and navigation systems.
Each point is attributed with an X, Y, and Z value derived from the calculated time
difference between the transmission and reception of a reflected laser pulse.

Alaser transmitter emits laser
pulses, which return to the
LIDAR sensor after the pulses
reflect off of a surface.

LiDAR Classified
Power Line Survey
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LiDAR Vegetation Metrics
[

LiDAR

LIDAR can provide highly
accurate 3-dimensional
characterization of terrain,
forest canopy, sub-
canopy, and vegetation

Forest stand attributes
include:

stand height
Density/crown closure
basal area

diameter

volume

Biomass

Other

(D) Tree detection Tree segmentation
N Trees: 532 N° Trees: 532
Detection rate: 104% Correctly segmented: 78%
Omission: 19% Oversegmented: 5%
Commission: 23% Undersegmented: 17%

DBH extraction
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So what is remote sensing?
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Remote sensing is an art
and science of obtaining
information about an
object or feature without
physically coming in
contact with that object
or feature
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Ultraviolet
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Passive Remote Sensing Active Remote Sensing Active sensors emit energy in order to scan

objects and areas whereupon a sensor then
W — detects and measures the radiation that is .
reflected or backscattered from the target. P
RADAR and LiDAR are examples of active

remote sensing where the time delay between
emission and return is measured, establishing 3
the location, speed and direction of an object. e — L —
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Reflected -
by abjects

Passive sensors gather radiation that is
emitted or reflected by the object or
surrounding areas. Reflected sunlight is the
most common source of radiation measured
by passive sensors. Examples of passive
remote sensors include film photography,
infrared, charge-coupled devices, and
radiometers,
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Multispectral and Hyperspectral
Imaging Sensors - R
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Normalized difference vegetation index

(NIR - Red)
NDVI = ——
(NIR + Red)
NDVI always ranges from -1 to +1. \

S

0-033 0.33-0.66 066-1

Normalized Difference Vegetation Index (NDVI) quantifies
vegetation by measuring the difference between near-infrared
(which vegetation strongly reflects) and red light (which
vegetation absorbs).
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NDVI Examples fr
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Hyperspectral

Photogrammetric Hyperspectral mosaics
point clouds

Tree Species

# @ Pine
. Spruce
* Birch

m Larch

Species Analysis from

Reflectance
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Growth and Al predictions

& Canopy volume
& Crown diameter

satelite
® Stem water potential

® Stomatal conductance
® Canopy temperature

Obtain spectral images

a spacecraly
lobs—

models

Ay

Tractors

Tripod

between phenotypes and
spectral information

* Chlorophyll content
# Anthocyanin content
® Nutritional content

® Fruit dry weight
® Soluble solids
® Titratable acidity

()

Branching height (m)
Crown width (m)

Tree heignt (m)
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Automated Complex 3D Shapes
using Al & Cloud Compute

Automated Linking of New & Old Data

Compression of Complex Big Data
for utility use cases

Assigning Costs, Urgency and Resourcing

Classified LIDAR & 3D Model & Measurements Classified LIDAR (by-product)
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_Image of Pole
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Landpro Powerline Systems

Questions and Discussion
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