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2050 Food Crisis

How to feed over nine billion people by 20507?

Currently annual percentage crop yield increases are only half those

required to meet projected food needs.

Increase in yield in spite of:

Climate change

Declining water resources

Competing crop use demands (Bioenergy)
EPA regulations

Less arable land

We are working to expand arable land through autonomous

mechanization on highly sloped hills that are unsafe for conventional
equipment



NRI: Goals

* Multi vehicle autonomous system to complete crop work in a
scenario where conventional equipment will not work
* Multistage procedure: Composer-Conductor with farmer expert in the loop

* Explore new ways to do crop tasks, get seed in ground, harvest yield from
plant.

* Pave the way for further Autonomous Crop Systems



CONDUCTOR RESIDES ON CENTRAL HUB VEHICLE
MANAGES FLOW

ACCELERATES OR SLOWS INDIVIDUAL PROGRESS

ADJUSTS ROUTING PLAN ON-THE-FLY WHEN NEEDED o g 2‘ .-\\,\,.
ADAPTS TO CHANGES IN VEHICLE PERFORMANCE ' o : 30 ‘r}l“\-\ 0
ADAPTS TO (LOCAL) VARIATION IN SOIL CHARACTERISTICS '

CONDUCTOR : A\ -

HUMAN EXPERT

IN THE LOOP DYNAMIC ROUTE ADJUSTMENT:

ON-LINE COMPUTE EFFICIENT

\ MULTI-ROBOT ROUTE PLANNING:
COMPOSER OFF-LINE COMPUTE INTENSIVE

CREATES:

ROUTING PLANS
- MOBILITY MODEL VEHICLE SPECS || DIGITAL TERRAIN

CHARGING EVENTS SLip DUTY CYCLE MODEL
PROJECT TIME/cOST == TRACTION VELOCITY SLOPE
DYNAMIC RESPONSE | AcCESs POINTS

SOIL PROPERTIES:
COMPOSITION
COHESIVENESS

MOISTURE




AgDrone




Wheat Drilling

Conventional Wheat Drills can
require over 500Ibs of
downforce to plant.

AgDrone vehicle weighs 200lbs

Powered active tilling is
required

Auger type seed singulation
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By pulling a variable load across
multiple slopes and soil types we are
able to create energy consumption
charts to find efficiency at varying loads
and speeds. Traction behavior in these
situations was also measured.

All this data will be used for routing
optimization.
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Ground Autonomous vehicle Performance Metrics, at 10° slope.
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STRIPPER HEADER

Stripper Head Harvesting
Only harvest seed, not stalks




Thank you




