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Precision Animal Agriculture — Cyber-Physical Systems

* With dairy forms now comprising 30,000-head of cattle, or more, Precision Animal Ag is returning

Precision Animal Ag - Robotics

Rumen Understanding through Millipede-Engineered the personalized, individual touch of the “family farm” to the diary industry through data analytics. Sensmg! Estimation and Control
Navigation and Sensing (RUMENS) is an active robotic
sensor to gather data when and where needed, regardless

Precision Animal Ag -

* A multi-tiered, data-centric network is proposed to monitor and actively control efficiency, safety, Unlike Precision Crop Agriculture, Precision Animal
and quality of U.S. dairy farms at the farm, herd, and individual levels. Agriculture requires identification and monitoring down to
the individual animal to establish nutrition, health, and well-

of ruminant contractions.
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* Sensors in the robot (figure below) extract Big Data
from multiple cows for more accurate models of
ruminant health and well-being and, in turn, populate
those models for each individual cow.
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picture, yet, of volatile fatty acid (VFA) concentrations & " Sensor

indicating fermentation efficiency. NH. Sensor

* Data indicates feed efficiency, physiological stress, risk Sensor

of acidosis, estrus, parturition, or other illnesses.
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Cyber-Physical System (CPS) for the U.S. dairy supply chain. Rumen and milk sensors will provide
feedback to a base station that will transmit to a cloud-based data storage platform
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* One modular package will use COTS sensors for real-time
measurement of the fermentation process inside the cow

The three-level network

provides a high degree * Another modular package will permit the capture of fluid

of configurability, samples at known location in the rumen.
rendering real-time

health and behavior
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* New generations of polymer sensors for volatile fatty
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[ Architecture of the proposed wireless networking infrastructure for a real-

. . . . . . algorithms in a reusable form.
time precision animal agriculture system using cows as example animals.
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