
Over the last 50 years, the technology for managing 
cattle has grown exponentially. Through the use of 
technologies physically on the animal and extensive 
record-keeping software, farmers are able to improve 
their ability to make predictions, monitor herd health, 
detect estrus (heat), keep accurate real-time records, 
and even decrease production costs. This factsheet 
explores several options to track physiological 
changes in cattle and the importance of software for 
record-keeping and data analytics.

EID / RFID Tags

Electronic identification (EID) tags contain 
microchips that use radio frequency identification 
(RFID) technology to identify farm animals and record 
any relevant data (Figure 1). The terms EID and RFID 
are often used interchangeably, and both refer to 
electronic identification of animals; RFID is just more 
specific. When using a tag with EID capability, 
producers  attach the tag in the ear of the animal and 
are able to track the animal's movement when they 
pass the radio wave reader. (Department of 
Agricultural, Environment and Rural Affairs, 2018). 

Readers can be placed at the feed bunk, water stations, 
milk parlor, and anywhere else animals spend time. 
RFID tags allow for easy, organized, record keeping 
straight from the animal to your computer, reducing 
risk of human error. EID tags decrease the direct animal 
contact required, improving speed and safe handling 
practices. When EID tags are paired with feed scales, 
farmers can observe how much an animal is eating and 
monitor their feed allowance (Figure 2). By monitoring 
feed intake and growth rate, farmers can determine feed 
efficiency. These tags also identify which animals 
haven’t come near the reader recently and may be sick 
or possibly beginning to calve. Producers can easily 
identify these cattle for closer observation and 
treatment or make other management decisions.

Introduction
As the average size of dairy farms grows, the labor required to keep 
everything running smoothly has increased greatly. In the meantime, 
the available labor force willing to work on farms has greatly 
diminished. Thus, producers need to become more efficient in the 
management of their animals, potentially via the use of technology.
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Figure 1. Calf wearing RFID collar
Source: University of Maryland Extension
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Pedometers

Pedometers started being used in cattle in the late 
1970s. Originally ankle monitors, these devices have 
evolved and can now be found as neck, ear, or bolus 
applications. These monitors use RFID technology to 
inform producers how many steps a cow has taken in 
a day, and that number can be indicative of many 
things. When an animal is sick, they typically 
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Figure 2. Cattle using EID tag to gain access to feed in a tub with weigh cells. This system allows producers to record exactly how much each cow consumes (left). Closer photo of 
weighing feed tubs (right). Source: BioControl.no

will walk much less, and when they are in estrus, their 
activity significantly increases. When producers start 
to see a downward progression of activity but no 
record of other signs of health incidence (fever, 
sunken eyes, etc.), it could be an indicator of 
lameness, allowing producers to identify and address 
the problem (Mazrier et al, 2006).

RFID Neck Collars
Wearable neck collars are utilized by many farms to 
track animal behavior to signal multiple physiological 
indicators (Figure 3). They contain software that 
measures overall activity as an indicator of estrus and 
rumination. Most collars contain accelerometer sensors 
with algorithmic software that measure neck 
movement, which is highly correlated with rumination 
(Cantor and Monroe, 2023). Computer software can 
use data to determine deviations from normal feeding 
behaviors as an indicator of subclinical disease status. 
Some older collars also record belches which are an 
indicator of cud regurgitation and microbial activity 
(Cantor and Monroe, 2023). Cows are at higher risk of 
disease, including ketosis and displaced abomasum 
(DA), as they transition from their dry period, through 
calving, and into the fresh period. If a cow experiences 
a DA, rumination patterns can drastically change or 
maybe even stop entirely as the abomasum fills with 
gas. An RFID collar would track changes in ruminal 
activity and animal behavior and notify the producer 
that something is abnormal. Some farmers choose to 
use collars specifically during this transition period to 
more closely monitor these high-risk cows. Infection of 
the uterus, also known as metritis, is often detectible 
by monitoring deviations in rumination and activity 
patterns in cows (Cantor and Monroe, 2023).

Figure 3. Cow wearing RFID collar with farmer 
accessing collected data on their phone. 
Source: Rural News Group

Ruminal Boluses
Microchip boluses are considered by many to be the 
gold standard of disease detection. Boluses can range in 
size and function but are generally about 4-inch-long 
and pill-shaped capsules that contain a microchip and 
RFID technology (Figure 4). These boluses are orally 
directed into the reticulorumen and transmit data back to 
readers throughout the barn. Boluses can monitor 
temperature, animal activity, and use algorithms to 
determine when an animal is most likely in estrus or 
sick. Farmers have begun to use these boluses to 
monitor for heat stress by more frequent water 
consumption, decreased feed intake, and high body 
temperature. Some can even measure rumen motility 
(contractions) and pH to identify possible metabolic 
conditions (Cantor and Monroe, 2023). They also 
contain a magnet that can attract consumed metal pieces 
to prevent reticulorumen punctures and hardware 
disease. Ruminal boluses provide producers with live 
information about what is happening within an animal to 
allow early detection of physiological changes and help 
producers to make timely management decisions to 
minimize production loss and improve animal welfare. 
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Artificial Intelligence
With the continuous rise of artificial intelligence 
(AI), agricultural producers have taken it in stride. A 
Dutch company called CowManager has developed 
a dairy cattle activity monitoring sensor that attaches 
to RFID ear tags. The sensor then uses complex 
algorithms, artificial intelligence, and data analytics 
to predict internal body temperature and learn 
animals’ behaviors. The system can then detect 
subtle behavioral changes associated with illness, 
estrus detection, transition challenges, calving, and 
more. By detecting these behavioral changes early, 
farmers can detect illness early, make informed 
breeding decisions, monitor calving behaviors, and 
intervene when needed.

Figure 4. Ruminal boluses of multiple sizes with an 
applicator used to direct the boluses to the reticulorumen.
Source: RFID.com 

Company AI Product / Service
GEA Group - Düsseldorf, Germany • AI solutions for minimizing cow lameness, enhancing animal welfare, and improving 

productivity.
• Robotic milking systems with AI Optimization for milking processes and cattle 

management.
CattleEye By GEA Group- Belfast, North Ireland • AI-powered livestock monitoring for cow classification and health/welfare insights.

Lely Industries - Maassluis, Netherlands • Robotic milking systems with AI optimization for milking processes and cattle 
management.

Connecterra - Amsterdam, Netherlands • AI tools for monitoring herd health, predicting diseases, and automating tasks to 
enhance efficiency.

NEDAP  Livestock – Groenlo, Netherlands • SmartSight - AI-powered technology to monitor locomotion, for lameness detection.
• Technologies to assess health, detect estrus, and improve production efficiency

iClassifier - Alberta, Canada • AI for automating cow classification, improving breeding decisions and herd 
management.

Nbryo - Queensland, Australia • AI-driven embryo transfer technology for enhancing cattle genetics.

Ever.Ag - Frisco, TX • AI-powered optimization tools for dairy producers, improving operational efficiency, 
milk production, herd management,  and decision-making.

SPX Flow - Charlotte, NC • AI-based solutions to optimize dairy production processes and enhance yield/quality.

Merck Animal Health - Rahway, NJ • AI-driven health monitoring for early illness detection and improved herd 
management.

Antler Bio - Dublin, Ireland • AI technology for improving dairy farming efficiency, animal health, and productivity.

Darli (by Farmerline) - Kumasi, Ghana • AI chatbot assisting farmers with regenerative farming advice, available in multiple 
languages via WhatsApp.

Table 1. Summary of commercial companies that offer Artificial Intelligence products. Note: This is not a comprehensive list. Source: Developed with 
assistance from Chat GPT.

AI has also made monumental improvements to the world of camera monitoring. Several companies have now 
released AI-powered cameras that are able to analyze video to pinpoint exactly what information is the most 
important to producers. These cameras have been used in multiple locations on farms, including in maternity 
pens to notify farmers when cows are ready to calve, in walkways to evaluate lameness and body condition, and 
in milking parlors to identify deviations from standard operating procedures and sanitation practices. These 
systems also are used to monitor human-animal interactions.
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Table 2. Summary of key features of commercially available rumen boluses. 
Source: Han et al., 2022.
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Conclusion
The technologies listed above are only the beginning when 
it comes to the future of agricultural information 
technology. Many commercial companies are working to 
improve their products, specifically for AI (Table 1) and 
boluses (Table 2), to provide more information to 
producers. Through the use of these tracking technologies 
and record-keeping software, producers can identify 
problems and notice trends sooner than ever before, 
improving animal health and well-being, decreasing 
production loss, cull rates, and mortality within herds, and 
ultimately saving producers time, money, and peace of 
mind in the information age.

Manufacturer Measurement 
eCow Ltr.
Devon, UK

pH                              
Temperature

smaXtec
Madison, WI

pH                               
Temperature                      

Activity

Moow                                       
Budapest, Hungary

pH                             
Temperature

Moonsyst Cattle Monitoring 
KilKenny, Ireland

pH                               
Temperature                     

Activity

uLikeKorea Co. Inc.                       
Seoul, Korea

pH                             
Temperature

FarmFit, STGenetics               
Navasota, TX

Temperature                     
Activity                                

Rumen Motility
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