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Soils are Under Stress
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More Sustainability and Resilience with Agbots
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\ / /,f e Plant manipulation in berry-nut systems



Path to Sustainable Agriculture

Productive Ecosystems

Integrative Agriculture

Fewer Chemicals

Better
seeds
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Agricultural robotics
has unique challenges
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Scales are Vast Poor Dataset Unstructured
Availability Environment
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5% of US Farmland is
Left Bare 8 Months of the Year!

¥ .. -...'..“\ '. - '; A .\.‘ > ..h - ."".‘.-
Th|s lard-could be sequeg_teﬁl'ng carbonl..

o e NG o N A e
O Clenterfor Digital Agriculture ' farmdoc

JFILLINOIS



Cover Crops Can Change This




Scalable Carbon Sequestration
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Under-canopy cover crop plantmg robot nawgatmg with

CropFollow++




Automating existing equipment is not enough

Monocultures Complex annual rotations Perennial polycultures
Resource and input hungry improve sustainability Sustainable by design

Sustainable ag-systems are more complex, need labor,
current large equipment does not work here

T ILLINOIS Center for Digital Agriculture farmdoc



Envisaged Ag Robots

Manual Labor
« Energy and resource limited
« Unscalable and diminishing

Envisaged Ag Robots

« Dexterous

« Low-cost and intelligent
» Distributed and scalable

HIGH DEXTERITY

SMALL SCALE LARGE SCALE

Current Ag Robots
» Limited dexterity and capability
» Slow ineffective costly

Automated Large Equipment
» Costly and un-intelligent
« Scalable, but not sustainable

LOW DEXTERITY
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Your farm!

JEET -

! Canopy Trees

Medium Trees
l Shrubs

Brambles

Logrem by Arw Koxster

Gress | Six Plant Layers of a Savanna-Based
Vines Woody Perennial Polyculture

A new class of compact, low-cost, and autonomous
equipment will lower barriers to entry to farming!
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Berry harvesting with ultra-compact robots

(a) Berry detection ) ((b) Go to initial pose
ﬁroposed Approach\

a) Detect berries from the
base RGB-D camera.

A P
Calculation of

» feasible approach

angle & direction
N 2/

§ Y
Go to initial pose

=

b) Calculate and actuate
to the initial pose for
o ) the end effector.

(c¢) Visual servoing

YES

Grasp berry

c) Center the berry in the
M e image, reach, and

TCP centering with berry L 4 ' . .

[ center point =54 5 grasp the berry using

visual servoing /
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Pest detection and spraying using robots
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1. Navigate down the 2. If bugs are detected, the 3. The tip nozzle
rows autonomously. mobile base stops and sprays chemicals
Simultaneously, the arm visually servos to at prescribed
camera surveys shrub capture close-up images targets

for zones where bugs
thrive: flowers, foliage

etc.
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Education
Workforce Training
Curriculum Enrichment

Vision-based
perception

: bInnghTs

Robot Integrated High Tunnels

Vision-guided
Manipulation

Extension
Profitability & Economic Returns
Adoption by Urban and Minority
farmers

Automated
navigation

\

Harvesting

7

Enclosed Camera

6 DOF arm with *—- \
2 kg payload

r

—

Terrasentia
navigation platform

ngld arm actuated with high
.*# . torque servos
X3

1.8 mm OD magnetic
sensor and source

Sase

———

Gripper with embedded|
tip camera for sensing




Autonomous Robots for Sustainable Agriculture

Urban farming

Scale Productive Ecosystems Reduce
neutral food miles
Polycultures Integrative Agriculture Berry harvesting

Spot spraying VLT 1T 1E8 Cover crop + Side dressing

Better

seeds

Efficient data collection

T ILLINOIS Center for Digital Agriculture farmdoc



i-farm.illinois.edu

UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN

I | I-FARM: Farm of the Future Search this site Q

Home About I-FARM v The I-FARM Team v I-FARM University v I-FARM News v

/4 h ¥
’s only Farin of the Future!
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About us Videos from the field

I-FARM stands for “Illinois Farming and Regenerative Management.” This University of lllinois-

led study — funded for three years and $3.9M by the U.S. Department of Agriculture’s National
Institute of Food and Agriculture (NIFA) — is developing an 80-acre agricultural testbed, where
commodity crops, cover crops, and livestock are farmed using synergistic, sustainable

practices.

The I-FARM testbed features improved precision farming with remote sensing; new

autonomous solutions for cover-crop planting, variable-rate input applications, and Afull I-FARM video playlist may be found on
mechanical weeding; and artificial intelligence-enabled remote sensing for animal health YouTube >>>

prediction, nutrient quantification, and soil health.

I-FARM University: Passing on the knowledge!

I-FARM will demonstrate new technologies, data-driven products, and services for farmers and industry, easing adoption and opening new markets.

Internet of Things

go.illinois.edu/ifarmupdates

Subscribing to:  I-FARM Updates

I-FARM stands for “lllinois Farming and Regenerative Management.” This University of lllinois-led study —
funded for three years and $3.9M by the U.S. Department of Agriculture’s National Institute of Food and
Agriculture (NIFA) — is developing an 80-acre agricultural testbed, where commodity crops, cover crops, and
livestock are farmed using synergistic, sustainable practices.

The |-FARM testbed features improved precision farming with remote sensing; new autonomous solutions for
cover-crop planting, variable-rate input applications, and mechanical weeding; and artificial intelligence-
enabled remote sensing for animal health prediction, nutrient quantification, and soil health.

Join our mailing list to receive the latest updates on the I-FARM project. This includes research,
events and extension programming.

™

reCAPTCHA
Privacy - Terms

I'm not a robot

Email *

Re-enter email *

First Name #*

Last Name *

Thank you for joining our mailing list.
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Thank You for joining us!

Visit us at

farmdocpairy

Jllinois.edu

89 Subscribe for Latest News Updates
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For the webinar archives and 5-minute farmdoc
Subscribe to our channel YouTube.com/@farmdoc farmdoc
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