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Soils are Under Stress
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Compaction 

Erosion

Nutrient Loss



Grow Sustain Transform
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More sustainable, adaptable, and profitable:

● Under-canopy phenotyping

● Under-canopy cover-crop planting

● Herbicide-free mechanical weeding

● As needed N spot side-dressing

● Plant manipulation in berry-nut systems

Weeding

Spraying
Scouting

Edge AI for  

coordination

More Sustainability and Resilience with Agbots
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Path to Sustainable Agriculture

Productive Ecosystems

Integrative Agriculture

Fewer Chemicals

Better 
seeds
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Agricultural robotics 
has unique challenges

Scales are Vast Poor Dataset 
Availability

Unstructured
Environment
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95% of US Farmland is 
Left Bare 8 Months of the Year!

This land could be sequestering carbon!
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Cover Crops Can Change This
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Scalable Carbon Sequestration

At $5/Acre Compared to $15/acre
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Monocultures
Resource and input hungry

Automating existing equipment is not enough

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

Perennial polycultures
Sustainable by design

TLI

Complex annual rotations 
improve sustainability

Corn

Soy

Oats

Alfalfa



Envisaged Ag Robots
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Your farm!

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

Proposed Approach

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

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

c) Center the berry in the 
image, reach, and 
grasp the berry using 
visual servoing
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Pest detection and spraying using robots

1. Navigate down the 
rows autonomously. 
Simultaneously, 
camera surveys shrub 
for zones where bugs 
thrive: flowers, foliage 
etc.

2. If bugs are detected, the 
mobile base stops and 
the arm visually servos to 
capture close-up images

3. The tip nozzle 
sprays chemicals 
at prescribed 
targets
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Key Results
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Autonomous Robots for Sustainable Agriculture

Efficient data collection

Spot spraying Cover crop + Side dressing

Berry harvestingPolycultures

Urban farming

Reduce 
food miles

Scale
neutral



go.illinois.edu/ifarmupdatesi-farm.illinois.edu
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For the webinar archives and 5-minute farmdoc
Subscribe to our channel YouTube.com/@farmdoc

. I l l inois .edu

Visit us at 

Thank You for joining us!
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