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ABSTRACT

Researchers at the University of California, Davis have developed a non-invasive RF millimeter-
wave system that measures crop size and maturity through foliage to enable precise and
automated harvesting.

FULL DESCRIPTION

This technology utilizes millimeter-wave radio frequency (RF) signals to non-invasively assess
the size, density, and maturity of crops such as cauliflower, lettuce, and kale without damaging
foliage. By transmitting RF signals through the crop and analyzing signal attenuation related to
water content and density, the system generates detailed measurements and heat maps of the
crop structure. The system includes configurable transmitter and receiver antennas, lenses, and
actuators controlled by an integrated computer controller to scan and assess crops remotely.
Arrays of antennas can be mounted on agricultural vehicles for scanning multiple rows
simultaneously, facilitating targeted harvesting decisions and integration with robotic
harvesters.

APPLICATIONS

Precision agriculture for monitoring and harvesting crops like cauliflower, lettuce, and
kale.

Robotic harvesting systems requiring accurate maturity and size data.

Agricultural equipment manufacturers integrating crop sensing modules.

Farm management systems optimizing harvest timing and labor allocation.

Agritech startups developing smart farming solutions and crop analytics.

FEATURES/BENEFITS

Non-destructive and non-invasive measurement of crop size and maturity.

Enables selective robotic harvesting by providing accurate internal crop data.
Millimeter-wave RF signals penetrate foliage, eliminating the need to remove leaves.
Scalable design from single sensor setups to arrays for rapid multi-row scanning.
Integration with actuators and controllers for automated positioning and data processing.
Produces heat maps and actionable outputs to inform harvesting decisions.

Reduces labor costs and crop damage associated with manual inspection.

Eliminates the need for manual crop inspection that damages plants.

Overcomes difficulty in remotely assessing crop size through foliage.

Addresses farm labor shortages and high costs by enabling robotic harvesting.

Reduces inconsistencies and inaccuracies in crop maturity evaluation.
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Allows rapid scanning of multiple crop rows without physical contact. Wireless
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