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%‘ Outline

 Unmanned Aircraft Systems (UAS) and remote sensing

e UAS for Antarctic moss bed mapping

e Saltmarsh vegetation mapping and biomass assessment

* Coastal erosion monitoring (geomorphology)

* UAS remote for studying Tasmania’s mature Eucalyptus forests
* Conclusions
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Carnegie Airborne Observatory
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P bl e th t 11 * t & Satellites for large scale, low cost
rO emS Wl S a e 1 e G Satellites provide an ideal way to provide a
synpotic, wide area view of a forest.
. . Carbomap has particular expertise in the use
alrborne remote sensin o ey Wi i b
estimates of canopy height without the need
for a forest process model. Radar is also

preferable to optical sensors as cloud cover
and darkness are not a problem.

* Spatial resolution not high | T
enough (2 m - 30 m pixel Size) Airborne laser 'scanning (lidar)‘on aircraft

provides high resolution (sub-metre) data (in
3D) about canopy height and structure.

* Not frequent enough + can’t g b i 7

. information. Carbomap is developing a
h bi h lities of both of
get imagery when needed e o o

mapping tool.

* High Res commercial imagery
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* Mainly suitable for large areas

Unmanned Aerial Vehicles (UAV)

UAVs can provide a low cost version of
airborne data. Given the lower area coverage
it is more suitable for sampling smaller areas.
Carbomap is currently experimenting with
scanning lidar on UAVs to provide a carbon
mapping solution suitable for small-scale
projects in developing countries.

* Only one specific sensor

 Unmanned Aircraft Systems
(UAS also known as UAVs or
drones) fill this niche

Field collection is the traditional way

The most common way to measure forest
properties is still to send people into the field
to measure the trees directly. More recently,
terrestrial laser scanners allow rapid and
detailed data collection on forest structure
and tree quality. The main disadvantage is
the cost to cover large or remote areas.
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TerralLuma

* We develop Unmanned Aircraft Systems (UAS) and image processing
techniques for environmental, agricultural, and high-precision aerial
mapping applications

* Unique aspects of UAS for mapping/monitoring:

1. Spatial resolution: Highest spatial resolution imagery available (1 cm)
2. Temporal resolution: Fly on-demand at critical stages

3. Sensor integration: Integration of multiple sensors imaging outside the visible range (both
passive and active)
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Antarctic moss beds
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Spectroscopy of moss stress reactions

Ceratodon Bryum pseudo- Schistidium Halogen light
purpureus triguetrum antarctici ' P?WE{)VEOZZY !
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Spectrometer

* VNIR (325-1075 nm)
* Resolution™~ 1 nm

* FOW™~ 25°
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Spectral signatures of stress — Bryum
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Bryum pseudotriquetrum
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!\, Structure-from-Motion (SfM)

source: www.pix4d.com
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Unstressed moss Stressed moss
0.25F il

Modified Triangular Vegetation Index 2:
1 '5[1 -Z(Psoﬂ - Psﬁo) - Z*S(Pﬁm ~ Psso )]

\/(zpe.uu +1)2 - (6Psuo =3\Psn )= 0.5

(Haboudane 2004, Rem. Sen. Environ.)
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Hyperspectral Imaging Technology
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Imaging spectroscopy from a multi-rotor unmanned aircraft system.
Journal of Field Robotics, 31(4): 571-590. doi:10.1002/rob.21508
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« 162 bands (VNIR: 363 - 960 nm)
« Band width 4.75 - 5.25 nm
« Flight line 10x30 m
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ROBINSON RIDGE (East Antarctica, 5" February 2013)
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Saltmarsh vegetation
classification

Kelcey, J., & Lucieer, A. (2012). Sensor Correction of a 6-Band Multispectral
Imaging Sensor for UAV Remote Sensing. Remote Sensing, 4(5), 1462-1493.
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Geographic object-based image analysis
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Sarcocornia sp. Mud/Silt/Sand Samolus sp. Gahnia sp. Tecticornia sp.
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Tecticornia sp. Above Ground Biomass (AGB)
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% Identification of shrub stems

m

Tecticornia sp.
Classification Mask

Extract Candidate Stem

Segmentation Identify Candidate Stem Ressh Ssgmeniation

- Classified: Tecticornia sp.

. Candidate Stem Object
. Classified: Other

Extract Candidate Stem Tecticornia sp. fully deconstructed

Reduced Segmentation Scale Identify Candidate Stem . : _
Reset Segmentation into Candidate Stems
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Coastal erosion — Dr Steve Harwin
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%‘ The Camera Network and Point Cloud

points: 37 674 264

points: 37 674 264
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2012 versus 2013
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3D point cloud
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Multispectral UAV image of Warra Supersite
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Conclusions

* UAS are an effective tool to capture ultra-high
resolution data filling an observational scale niche

* UAS are a cost-effective and flexible tool for collecting
high-resolution spatial datasets on-demand

* Multiple sensors can improve mapping and monitoring
of biophysical and biochemical characteristics at sub-
decimetre resolution

* Still many problems to solve: prototype to operations
* The future of UAS remote sensing is exciting!
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FRAMEWORK

SELECT A TOPIC TO FIND OUT MORE ABOUT TERRALUMA
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NEWS

OUR RECENT ACTIVITIES

FIRST HYPERSPECTRAL FLIGHT IN ANTARCTICA
First ever successful SkyJib-Hyperspec scientific flights
in Antarctica.

SKYJIB GOING HYPERSPECTRAL

otonics Hyperspec sensor implemented
SkyJib airframe flight-tested at Uni-farm .

UAV SPECIAL ISSUE
We recently published four scientific papers in the UAV
Special Issue of the journal Remote Sensing.
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