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Introduction

Precision agriculture is the adjustment of crop management base
on spatial variability.

Requires the means to measure spatial variability.
Requires the means to alter management at a suitable scale.

Measurement technologies (remote sensing, proximal imaging)
have a range of applications, including precision agriculture.



1. Observation
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Supplementary sources of information are
invaluable. These may include: remotely
sensed imagery (above left), a digital
elevation model, high resolution soil
mapping (eg EMI (above right), gamma
radiometry), soil and tissue testing and
crop assessment.

3. Targeted management

eg variable rate application of fertilizer,
soil ameliorants, irrigation water,
agrochemicals, crop ripeners,

or selective harvesting, etc...

2. Evaluation and
interpretation
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A powerful incentive foradoption
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Precision Viticulture for profit @
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66t @ $1,600 = $105,600
$175 | 66t split = $161,600
Wine value increase = $470,0C

TREASURY
WINE ESTATES
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Sensing



Non-destructive sensing

All objects emit radiation (passive sensing) and will absorb some
received radiation (active sensing).
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Remote sensings. proximal sensing

Remote sensing (e.g. satellite, aerial):
Alarge area sampling,
Apassive (rely on sunlight),
Abut limitations in:
Afrequency of coverage,
Aspeed of data/analysis provision, Muli-speciral image of
Aview angles. vineyard

Remote Sensing Australia

Proximalsensing (e.gractor mounted)
Apotentially higher resolution,
Acan be active sensors,
Amany possible viewing angles,
APAyadalyaQ RIFEGE | @I
hardware / webbased tools). "
Abut requires local knowledge/skills. Greenseekein use during

fertiliser application.




Canopy cover, structure, light interception



RGB and vegetation indices
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RGB and vegetation indices
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Drones




Drones
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Drone photogrammetry

Depth map can be generated and

used to segment canopy from ground.
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Canopy size & structure: dronghotogrammetry

Combining height with colour
Information we can produce
ground cover maps with
resolution limited only by
drone photos (few mm)




Photogrammetry (structurefrom-motion)

https:// phenocopter.csiro.au/PointCloudViewer/Index/587



https://phenocopter.csiro.au/PointCloudViewer/Index/587

Canopy size & structure: LIDAR

AGRoveLiDAR (bottom):

wHigh resolution,
wscans single side of row

ASpinningLiDAR (top):
wprovides many angles of illumination,

wview up to 70 m,

wuses SLAM for location (three
dimensions),

wcan scan entire block




Canopy size & structure: spinningDAR




LIDAR based canopy indices

APoint cloud can be used as a 3D model of canopy for further
analysis.

Ae.g. light absorption over full season can be modelled.




LIDAR based canopy indices

ALIDAR data can be used without generating point cloud.

Ae.g. can use the proportion of laser pulses returned to estimate
density or penetration maps

Density per m width

Absorbtion rate
N

Distance along row (m)

Proportion of LIDAR hits

Absorbtion rate

Distance along row (m)



Canopysize & structure: consumer video

A Consumer video cameras at different angles

A Used with photogrammetry (structurrom-
motion) to generate a pointioud

A Canbe used for canopy analysis, as with
LIDAR




Photogrammetry

The use of photography to ascertain measurements.

Photogrammetry from video

3x GoPro cameras (different heights),
Use commercial or opesource
software to generate 3D structure
from 1,000s video frames
(computationally intensive).

3d Point cloud reconstruction

Blue pointsg GPS,
green points; camera location (from
photogrammetry).



Canopysize & structure: consumer video

A Consumer video cameras at different angles

A Used with photogrammetry (structurrom-
motion) to generate a pointioud

A Canbe used for canopy analysis, as with
LIDAR




Yield estimation



Yield estimation: countingnflorescences

Aln viticulture, bunclmumber approx. 60% of inteseasonal yield
variation.

ADifficultimage analysiproblem, but achieving 94% accuracy with
Initial tests, using consumer video camera.

Ground truth image (hand labelled) Machine learning output (red)



