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Attitude is Everything

Utilizing Methods of Precision Agriculture
to Create a Sustainable Tomorrow




Introduction

PrecisionAgricultureis one of the most usedcases
of autonomy in this century. Recentreports show
that by the year 2025 Precision Agriculture is
expectedto grow to become a 43.4-billion-dollar
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Asit stands,the farmingindustry has some of the

most constrainedbudgets of any industry on the

planet Whenit comesto investingin new methods
of farming, the most important factor driving
changeis the costof labor. If the technologythat is

involved in the potential methods of Precision
Agriculture being consideredare more expensive
than human efforts to do the same job, then

farmers simply have no reasonto invest in the

change This creates a demand for inexpensive
technologyto maximizeprofitability.

Inertial Labsis teaming up with companiesacross
the globe to engineer solutions that are helping
farmersbecomemore profitable. Whetheryou are

a largescale farming operation, or a small, local

supplierof freshfruits and vegetabledo a farmer's
market, automating your processesshould be a

hasslefree option that increasegprofit margin

What are the Benefits?

Methods of PrecisionAgricultureexpandacrossall
levels of the agriculture industry. If
environmentallyconsciousthis is a market for you.
Perhapsyou prefer to produce crops that are
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PrecisionAgriculture industry can lead to some, if
not all of the followingbenefits

A Ability to healthmonitor and respond

based on current conditions of soll

and crops

Maximize profitability

Reduction of material wastes by

precision planting

Ability to project crop yields

A Minimizing carbon footprint by micro
spraying pesticides
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Components of

Precision Agriculture

The componentsof PrecisionAgriculture can be
broken down into two major categories Software
and Hardware In order to have an effective
solution, ideally the two are used in parallel,
feeding information back and forth to constantly
drivethe bestresults

Maximized Benefits
of Precision Agriculture




Hardware

Autonomous Farming Vehicles outfitted
with deviceslike: cameras,Inertial Measurement
Units (IMUs), Global Positioning System (GPS)
receivers,LiDARsensors,light and heavy response

The visual below shows how many Precision
Agriculture vehiclesuse a Base Station to ensure
they are gettingprecisionpositionaccuracy

machinery to mitigate poor crop conditions,
datalogger,etc. Regardles®f what the task is, any
vehiclethat operatesautonomouslyhasto be able
to communicatewith an outside source and/or be
able to detect motion in its own reference frame.
Many farming vehicleslike seederstillers, sprayers,
harvestersand surveyingdrones can be automated
usingthesedevices

Currently, this is one of the largest expanding
industries acrossthe globe Autonomous vehicles
haveexpandedfarmingtechniquesfar beyondthose
of the 20" century and now embracemethodsthat
help maximize production by: identifying soil
characteristics predicting and measuring field
drainage both above and below ground and
generatingelectromagneticsoilmaps

Base Stations are key to autonomous
operationson the farm. RealTime Kinematic(RTK)
correctionscan be sent from a localizedposition to
ensurethat autonomousvehiclesare operatingwith
precisionaccuracy SomeBaseStations like the one
offered by Inertial Labs can send corrections at
different frequenciesup to a 50 kilometeraway.
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Integration Solutions are the most critical
feature for the agricultureindustry. Most products
are manufactured and sold at an individual
componentlevel, or a full systemlevel However,
many agriculture businessoperators already have
machinerythat hasbeen operatedreliablyfor years
Investingin a new systemjust A & gré&riicalwhen it
comesto anindustrythat operateson tight financial
constraints Companies like Inertial Labs offer
solutionsthat canbe integratedinto desiredexisting
platforms with ease, to make sure that you are
payingfor performancewithout the addedcostof a
unnecessarynachinery

The LowCost Dual Antenna Inertial Navi

« Support GPS, GLONASS, BEIDOU, GALILEO :';':::mn
+ 1 cm Position Accuracy - with GNSS Signal |
* 0.05 % position error (DT) — without GNSS Signal
+ 0.08° Heading Accuracy \\)
+ 0.05° Pitch & Roll Accuracy
1 °/hour IMU Gyroscope Drift / /4:,0
+ Day and Night Operational
+ Input from Optical Camera, LIDAR, and Wheel
Sensors

Input from Camera for Object
Recognition Localization and Mapping

Base Station

Orientation x
Y

Input from Wheel Sensors/Odometer for Precise
Rover Positioning without GNSS Signal

Orientation

Input from Single or Stereo Camera for Visual
Odometry/Navigation without GNSS Signal

Integration of Multiple Robotics Systems to
One Local Ecosystem Through Moving Base -
to Rover Solutions




The Inertial LabsINSis the one-stop solution for
autonomous navigation and communication The
INS supports inputs from cameras, odometers,
echosoundersDopplerVelocityLoggDVLs)radars,
encodersand other external sensorsthat can be
configuredto generatesolutionsutilizingcomputer
vision and machine learning algorithms The INS
also has an internal Inertial Measurement Unit
(IMU) that can be made to order dependingon
consumerneedsbasedon forces, rates of motion,
andaccuraciesieededfor the platform.

Software

Mapping Software is the basic necessity
when it comesto software needs for Precision
Agriculture Mapping software will give you the
ability to view your crops conditionsfrom a birds-
eyeview. Dependingon the software that is used,
different functionality of viewablelayerscan help
you observecharacteristicssuchas soil saturation
levels nitrogen and phosphate levels estimated
profit margins current conditionsof soil or crops
and evenlocationsthat havebeentreated whether
from micro-spraying chemicalsor mitigating crop
conditions (harvesting,weeding, pruning, etc.). All
theselayershavethe ability to be viewedon 2D or
3D models to help you understand exactly how
your farm operates and where losses can be
mitigated

Automation Software is currently one of
most lacking tools in the industry today for
Precision Agriculture Although many autopilot
softwares today can be used to generate
autonomousflight-paths usinga waypoint feature,
it is then up to the userto create or purchasean
expensive personalized software to program
functionality of the autonomous vehicle once it
arrives to a waypoint An effective automation
software shouldtake into accountaidingdata from
the vehicleand let the userconfigureactionsto be
takenwhentriggeredeventsoccurout in the field.

For example,If a vehicle utilizing ComputerVision
identifies a grape of a specificcolor (identified on
RBGor CMYKspectrum)it could meanit needsto
be: watered, treated with pesticides fed fertilizer,
harvested,or to be removed from the vine. This
identification processof the crop canonly be done
by advancedMachine Learningprocessesusing a
well developedautomation software that helps a
farmer monitor all crop conditionswithout having
to manuallyidentify them.

Partnering with You

Inertial Labs offers a complete bundle that is
tailored specificallyfor usersthat are interestedin
pursuingthe benefits of the PrecisionAgriculture
industry. Industry partners like Pliant are working
with Inertial Labsto createpracticalsolutionsto the
world of PrecisiomAgriculture

Sincetheir founding in 2008 Pliant has grown to
become an innovative and multidisciplinary
company specializing in the manufacturing of
solutionsinvolvingrobotics,vision,and controls on
frontiers involving both hardware and software
Pliantbeganits partnershipwith Inertial Labsin the
early months of 2017 as a platform integrator for
supplying complete solutions in the market of
Precision Agriculture In recent years, Pliant has
become increasingly involved in the field on
autonomy. With companieslike Inertial Labsby
their side, Pliant has brought autonomous
navigation solutions that exceed market
expectationdn price-valueand performancedueto
their ability to navigate in GNSSlenied
environments, mitigating time and financial loses
whichwould previouslyhad beenat the expenseof
the farmingindustry.




