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What Does a Cow 
Have to Say?



Automated Milking Systems



Automated Calf 
Feeding



Precision Dairy Monitoring

Milk Behavior

Physiology Conformation



Management by Exception



Precision Dairy 
Monitoring Applications

• Estrus Detection

• Mastitis Detection

• Fresh Cow Disease 
Detection

• Lameness Detection

• Calving Detection

• Genetic Traits

• Management 
Monitoring



Wearables, Machine Vision, and Milk Analyses



Wearable Technologies





Accelerometers and Behaviors





Does Dairy Cow Sleep Matter?



Sleep

Rest Quality



Real-time measurement without blood extraction
Progesterone for Fertility

BUN, BHB and NEFA for energy status

Body temperature

First health microchip optimized for dairy

With a smart ear tag monitoring 
Lameness

Movement

Behaviour

And API data integration 
from other technologies

NEFA



Performance indicators
Baseline vs days with risk of heat
stress due to  temperature and 

humidity conditions

Resilience score

Local Temperature Humidity Index (THI) 
forecast from virtual weather stations

THI and loss estimation for 
average farm in the same

region

Heat stress services 
within



Best Place to Put a Device?
Ear

Leg

Neck

Tail

Reticulorumen

+ Easy to put on
+ Small size
- Easily caught and torn out

+ Stays on well
- Harder to put on
- May collect manure

+ Logical location for behavior
+ Stays on well
- Neck growth

+ Good location for calving behavior
- Falls off
- May cut off blood flow

+ No exterior device
+ Multiple measures simultaneously
- Can’t reuse devices



Future Opportunities In Machine Vision



DeLaval 
Body Condition 

Scoring



Zhao et al., 2018



Digital Dermatitis Detection (Dopfer)



Monitoring cow behavior by pen 24/7



Monitoring feed availability and 
determining when feed events happen 

26

Before 
a feed 

delivery

After 
a feed 

delivery



Cattle Feed Intake System (CFIT)



Inline Somatic Cell Count



Spectroscopy

• Visible, near-infrared, mid-
infrared, or radio frequency

• Indirect identification 
through changes in milk 
composition

• AfiLab uses near infrared

• Fat, protein, lactose



Methane 
Emissions



The Opportunity • Previously 
unavailable, 
consistent, 
objective 
measures

• New or improved 
traits

• Traits may be 
incorporated into 
robustness 
assessments

• Improved data 
accuracy
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Novel 
Phenotypes

Mastitis

MIR-fatty acids

Milk properties

Body condition 
scoring

3D cow

Estrus intensity

Fresh cow 
diseases

Heat stress

Robotic milking 
selection 

Calf data



Body condition score for the top (× and *) and bottom (+ and ●) two sires ranked on profit index (PIN)

BCS 
Heritability ~ 

0.20



Heat Stress
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High 
activity 

for 
cows 
and 

heifers



AMS Derived Udder Traits

Niek Meijer , 2023



Challenges and Limitations

Brand 
differences in 
measures

Technology 
failures Standardization

Calibration Data ownership Who pays for 
what?



What can we 
learn from those 
companies and 
technologies 

that didn’t make 
it?



Physical Form Problems



Device	Integrity



Too Much Infrastructure Needed



Rodents and Other Farm Realities



Camera Cleaning



Rural Connectivity Limits



Miscommunicatio
n of Development 

Stage





Focus on Technology, Rather than Information



Some Data Interesting but Not Useful



Too Costly to Justify Investment



Are we measuring the targets we intend to?

Can’t forget 
the need for 
third party 
validations



X ≠ X and Y ≠ Y

Jones et al., 2020

Means for 135 
cows 

DIM 1-21



Data Silos

DHIA Sensors Genetics Milk 
Buyer Nutrition Financial



Data Integrators





Tomorrow’s technological 
innovations are beyond what we 

can imagine.  Let’s dream big.



Never Lose 
Sight Of Her:  

That 
Beautiful 

Creature We 
All Love
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