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Summary:

A Current drone systems

A Examples of what you can do with drones
A Research at the LSU AgCenter

A Sprayer Drones



Types of Drones In Agriculture:

Retail Store Drones Commercial Mapping Drone Systems
DJI Phantom; Mavic, etc. - - Sentara, Ag Eagle, Parrot
Low Cost ($400$1200) Bluegrass, Etc.
RGB Visual Cameras - Cost ($8000%$15,000)
Uses: Visual Observation and - NIR Camera / No Live View
Mapping - Uses: Mapping Only

Sprayer Drones
- T10, T20, T30, etc.
- $10,000 to $25,000
- For spraying fields




Uses In Agriculture:

A 3 Main Uses:

A Live Aerial Views
A Crop Scouting
A Checking cattle / Fences
A Eftc.

A Mapping

A Visual / Numerical
Analysis

A Prescription Maps
A Crop Spraying
A Small area: 10 to 40 acres




Drones | Recommend (Others

Available):

DJI Mavic Mini 2 - $499

A

A

Feels more like a toy, but
powerful drone

Disadvantages for use in
Agriculture

A License still required for
commercial work in U.S. (not in
many other countries)

Not supported yet by
agricultural flight software
(drone deploy, Pix4D fields, etc.,
but close!)

A Advantages:

A Low cost
A Timed imagery capture function

DJI Mavic Air 2 ($599 to $958)

A

A

A

Higher quality droneheavier,
more metal, etc.

Longer flight times (30+
minutes)

Operates in most winds (i.e. <
30 MPH)

48 Meg pixel camera

Capable of very low crop
scouting




Production of a Precision
Farming Map for Sprayer:

s I = =% ] =
"i‘ —— == RGB/NIR Image -
8 = g Value for each
* wavelength
!

Plant Index Map
Single Value Map
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Shape File
File for Sprayers
2 to 6 levels




Different Plant Indices:

Table. Available indices in FIELDimageR. Any other index can be implemented using the option mylndex and the new formula

dind

Hue Index
Normalized Green Red Difference Index
tral Slope Satu

Reflectance Index
Vegetation Index
getation

Index
BI
SCI
GLI
HI
NGRDI
SI
VARI
HUE
BGI
PSRI
NDVI

GNDVI
RVI
NDRE

TVI
CVI
EVI
CIG
CIRE

Formula

(NIR-G)/(NIR+G)
NIR/R
(NIR-RE)/(NIR+RE)

0.5%(120%(NIR —G)200%(R —G))
(NIR*R)/(G"2)

Related traits

(1977)
Mathieu et al. (1998)
Louhaichi et al. (2001)

Canopy, biomas

Soil color
Chlorophyll, LAI
Chlorophyll, nitroge
Chlorophyll, LAI bio

content, water content
Biom ntent, nitrogen

Chlor

hyll
orophyll, biomass, nitrogen
Chlorophyll
Chlorophyll
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Mapping and Layering Software:

A Pix 4D Suite A Aaqgisoft
A Mapper Puts images together A $3,499
A $5,000 / $291 per month A Makes Orthomosaics
A Fields- Ag. Functions in one package: A Calculate indexes in equation

A
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A Captured Flight Guidance

A

i1 ) MicaSense Red Edge Dual #
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Automated flight guidance over field format
Live mapping

s U A Can generate prescription maps
. - (shape files)
Quick statistics (box area and see A Get the Professional Version

averages, etc.)
$166 per month or $3500 one time fee

Free from App store

pil o4

Vil TR SRR LY DT N1




On-line and App Versions:

A Drone Deploy

$1200 per year and up ""Droneoem
A Share maps across internet

A Moving into other things such as
robotic control

A  Mapware

)

A 2 cents per megapixel, etc.




Free Programs:

A We b O D I\/I (O pe n D rO n e M ap) We're cﬁatvi\rllgetf:r)ngg;ta?n;(l::'i; nig)lifr‘ltg‘i’ftawzs;lith the
A 2-D Mapping / Orthomosaics

friendliest community on earth.

N To get started, choose one:
A Free —
A Free command line / $57 for easy
to-use web version @ 0 Open Ecusysem
A Look as good as others s ————
A Took longer to process:

A 45 minutes for field on left versus
10 minutes for Agisoft

A FleldimageR
A Analyzes plots for plant breeders g

FIELDimageR
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What Can You Do with
Remote Sensing
Drones:



Large Area Maps:

A DJl Mavic Air 2
30 to 35 minute flight time
2 sec elapsed / 12M Images

Images taken slightly
oblique

A Fly down the rows (not
across)

A Good for getting rid for
sunlight spots out of
imagery

A Used Average instead of
Mesh Analysis in software
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A Result Mapped 250 to 300 ; ,.ng,,,
acres with one battery.
A Airplanesfurther

A Probably 200 to 1200 acres
per battery

A A lot of photosd 1000 or
more

A COMPUL €r pr 0b a iy e pees———
crunch that much data




Oblique Shot of Field- Good Way
to See Different Areas of Field

A 2-D maps may allow you to see proportional
differences better

Oblique Image 2-D Image




Maps to Indicate Different Growing
Areas:

RGB Image
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Indices Image (Green- Red) 8 Note: Red Color Denotes Best Foliage
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Close Ups- Spot Checking
Wheat Fleld

Mavic Mini

- ($399) 20

Megapixel

Camera
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Sugarcane Plant Growtk 2021



