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SUMMARY/ABSTRACT:  
Our goal is to conduct a proof of concept, precision agriculture research, with near-real time 
information that characterizes cow location and behavior on eastern Oregon meadows, dry lot, 
and rangelands. The project was initiated by cow-calf operators in Malheur County, OR, and will 
expand a funded 2019-2021, Oregon State University (OSU) Agricultural Research Foundation 
(ARF) project that created and published AnimalTracker, an open-source software package 
within the Comprehensive R Archive Network (CRAN). Research efforts target cattle & calves, 
Oregon’s second leading agricultural commodity, which generated $588 million in gross farm 
sales and provides intrinsic value to the statewide economy, rural heritage, and expansive 
natural resources.  In particular, the proposed research project will further knowledge about 
location and behavior on Oregon’s extensive rangelands. 
  
OBJECTIVES: 



The research objective is to use precision agriculture to classify commercial cattle behavior on typical 
southeastern Oregon cow-calf operations in the high desert region. We hypothesize that machine 
learning (ML) can be used to classify cow behavior, which operators can then use as a management tool. 
The data used for training the ML algorithm and subsequent behavior classification are derived from a 
novel multi-component sensor that will be developed through this project.  
 
In particular, the sensor will contain GPS (to monitor cow location and keep the microcontroller time-
synced) and an accelerometer (to monitor cow head motion), with both instruments residing in a collar 
around the cow’s neck. The ML algorithm will then be integrated into AnimalTracker—a free, user-
friendly data visualization package successfully developed and published through a previous ARF grant. 
This will enable a wide user base and continued development of usable tools provided by the 
AnimalTracker tool.  
 
PROCEDURES:  
We are moving through four distinct phases for the current proof of concept research project.  
Each phase includes quality control points directing our team to ensure we are developing a 
robust device to record cattle grazing behavior.   
 
Phase 1 (February-May 2021) was established to develop an integrated GPS-Accelerometer 
sensor that could be inserted into cattle collars designed with a protective enclosure for the 
device.  The prototype is an 
integrated device that combines 
several sensors to measure dynamic 
grazing behavior.  In particular, the 
GPS sensor measures coordinates, 
time, date, and variation in the 
collected waypoints at programmed 
time intervals.  Furthermore, it 
includes a three-way accelerometer 
that measures force in three axes.  
Finally, it has a LoRaWAN radio 
telemetry system that has the 
potential to relay near-real time data 
to an established network.  
 
Phase 2 (May-June 2021) was established to test 10 sensors in cow-calf operation settings.  
Specifically, we proposed to deploy 10 sensors on three cows grazing meadows, on three cows 
in a dry lot, and on four cows grazing rangelands.  After GPS collars were to be placed on cows, 
observers were to record cattle behavior in these three settings to train the ML algorithm.   
 
Phase 3 (July-December 2021) there are two quality control efforts created to ensure the data 
and hardware can be improved for future devices.  First, cooperators are to analyze the data 
from the first field-data test from Phase 2.  We will compare the accuracy of the behavior 
classification to maximize battery life.  Furthermore, we proposed to design and test new 
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Figure 1: (A) Prototype revealing the sensors 
associated with the integrated GPS-Accelerometer 
with LoRaWAN device and (B) the integrated GPS-
Accelerometer cow collar with battery pack set 
beside device enclosure. 



features to be used in the ML.  These data will be integrated and processed in AnimalTracker, 
which is already able to import the raw data files. 
 
Simultaneously, we will make note of hardware problems and propose suggestions to make the 
units more robust.  We will also characterize the required power consumption and adjust 
sensor parameters and power system as necessary to sustain as many days of field-data 
acquisition time for a single collar battery pack.   
 
For Phase 4 (Spring 2022), we proposed to test the LoRa communication and improvements to 
the hardware to improve field robustness.  During that test, we will include real-time data 
transmission to an internet-connected radio hub at a cow-calf operator’s home and will be used 
to identify any pitfalls of the system, including remedies to the real-time transmission system.   
 
SIGNIFICANT ACCOMPLISHMENTS TO DATE: 
Significant accomplishments to date include the purchase and development of 7 GPS-
accelerometer prototype devices to measure cattle grazing behavior.  During the development 
phase, three prototypes malfunctioned, which rendered them useless.  The materials needed to 
develop the current prototype were delayed due to supply chain and shipping limitations.  As a 
result, phase 1 was extended through November 2021.  Subsequent phases will begin spring 
2022 so we are requesting a no-cost extension for an additional year.  Finally, Mike Greeley, the 
operator who initiated the project, passed in December.  Our heartfelt condolences are with 
the Greeley family and we dedicate our project findings to Mike.   
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: 
No additional funding was received during the project term. 
 
FUTURE FUNDING POSSIBILITIES:  
Future funding possibilities include USDA-NIFA grants and/or grants from commodity and 
industry groups.   


