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Hyperspectral Remote sensing

200-400 nm 380-800nm

Spectral data — reflected light

Wavelength (nm)

Sensors beyond RGB spectrum

Multi spectral sensors extended our capability of collecting information

Imaging spectroscopy. Multispectral VS. Hyperspectral
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Drones VS Airborne Vs Satellite platforms
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Dr Nitin Bhatia - Research Officer - Precision Agriculture

| possess expertise in developing algorithms and statistical models to process hyperspectral data

W O l | O O g e and extract meaningful information about natural and built ...

a | I d C a I I I l Ot re a d Dr Nitin Bhatia. Research Officer - Precision Agriculture - School of Food and Advanced
Technology. Email: N.Bhatia@massey.ac.nz.
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bout us

Hyperspectral/multispectral remote sensing

e Airborne: challenges in hill country
e Lab sensor
* Drone sensors

¢ Data mining and transforming data to information and knowledge

Applications

e Invasive species identification

¢ \Vegetation mapping

¢ Soil nutrients

¢ Seed scanning

* GHG emission

e Post harvest fruits/vegetable scanning

Future projects

* GHG emission through hyperspectral Airborne/Satellite borne
remote sensing




The key characteristics of
Hyperspectral Imaging
and machine vision




Distinguishing features
Pasture and soil in different wavelengths



Distinguishing
features

poplar tree and
pasture in different

wavelengths




Slope

Aspect

Viewing and illumination
geometry

Challenges in hill
country
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This informatior :

feeds into machine

earning algorithms

Machine vision is a field of artificial intelligence (Al) ‘
that enables computers and systems to derive
meaningful information from digital images. Machine learning

Training Learning Test
dataset model dataset
E Outputs (maps...)




Hyperspectral Imaging
and Al Capabilities
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Cheaper, but still highly accurate, fine-scale data is required to achieve Aotearoa-N2’s aspiration to build an accurate and reliable GHG
emission inventory for its mitigation strategies. Specifically, in the context of pasture quality (as measured through nitrogen (N%) and

metabolic energy (ME)) is affected by farm type and region, season, the impact of grazing management (e.g., grazing interval), and the
interactions with pasture species, season, land slope and other drivers; and hard to realize through a mathematical model.
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Wild carrot
detection
Invasive
species
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Large scale scanning
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Research partners
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Soil Olsen P map through airborne
hyperspectral imaging
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Methane, Nitrous Oxide, and Carbon Dioxide Scanning



Lab measurements: e Y
for example, ‘
avocado scanning




Future projects: GHG emission at fine-scale

HITRAN Database and RTM Modelling
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Figure 1: Our workflow for creating GHG
emission maps using hyperspectral
imagery



Future projects
Pest detection




Dr. Nitin Bhatia

* Thank you for your attention N.Bhatia@massev.ac.nz

* We would love to hear about your N .
works and collaborate with you @ __ nitinbhatia

@MAF _Digital_Lab
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