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Exercise ïPrecision Dairy 

Technology



Ideal Technology

ÅCan be translated to a meaningful action

ÅInformation readily available to farmer

ÅFlexible, robust, reliable

ÅCost-effective



Ideal Technology

ÅExplains an underlying biological process

ÅSimple and solution focused



1st Step ïA technology that 

you use in your clinic (or on 

the field) on a routinely basis?

ÅPlease answer these three questions:

ÅWhy do you use it?

ÅHow does it help you? What would it allow you to do..

ÅWhat is the economical benefits that it brings to your 

enterprise?



Ideal Technology

ÅCan be translated to a meaningful action
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2nd Step ïImagine a  technology 

that you WOULD LOVE to exist so 

you could use on your clinic (or on 

the field) on a routinely basis?

ÅPlease answer these three questions:

ÅWhat problem this technology would solve?

ÅHow does it would help you? What would it allow you to do..

ÅWhat is the economical benefits that it would brings to your 
enterprise?

ÅHow much would you pay for it?



Ideal Technology

ÅCan be translated to a meaningful action

ÅInformation readily available to farmer

ÅFlexible, robust, reliable

ÅCost-effective



3rd Step ïImagine you are a dairy 

farmer, thinking on all the  

technology that exists. Which one 

would you buy?

ÅPlease answer these three questions:

ÅWhat problem this technology would solve?

ÅHow does it would help you? What would it allow you to do..

ÅWhat is the economical benefits that it would brings to your 
enterprise?

ÅHow much would you pay for it?



Ideal Technology

ÅCan be translated to a meaningful action

ÅInformation readily available to farmer

ÅFlexible, robust, reliable

ÅCost-effective



Todayôs Objectives

ÅDescribe what precision farming is and 

why it is used

ÅDescribe some currently used/researched 

precision farming technologies

ÅDescribe pros and cons of using precision 

farming technologies



Todayôs Farms

ÅFewer, larger

ÅFewer skilled laborers

ÅHigh input costs

ÅIncreased emphasis 

on efficiency

u Increased emphasis 

on product quality 

uPublic pressure for 

better welfare



Challenges

ÅFinding animals for breeding 

ÅFinding sick animals 

ÅNutrition monitoring

ÅFeed intake

ÅBody condition (fat or thin)

ÅKeep reliable records



What is Precision Farming?

ÅUsing technology to measure 
physiological, behavioral, and 
production indicators

ÅFocus on preventive health and 
performance at the individual 
animal level

ÅMake more timely and informed 
decisions



Introduction:

Livestock Precision Farming

ñThe use of information and communication 

technologies for improved control of fine-scale animal 

and physical resource variability to optimise 

economic, social, and environmental dairy farm 

performanceò (Eastwood, 2008)



Precision Dairy Monitoring 

Applications
ÅEstrus Detection

ÅMastitis Detection

ÅFresh Cow Disease Detection

ÅLameness Detection

ÅCalving Detection

ÅGenetic Traits

ÅManagement Monitoring

Åȣȣ.



Cows Producer

Behavior and

Physiology



ACTIONINSIGHTDATA

Cow Behavior
ACTIONINSIGHTDATA

Management Cow behavior
Cow Health



Potential

ÅSensors and Remote sensing:

ÅData sensors can be mounted on the animals

ÅEnvironmental sensing and control

ÅFeeding, milking, animal size and other measurements 

essentials to the farm

ÅImage analysis 

ÅAnimal ID

ÅEnvironmental use and behavior monitoring

ÅAnimal Welfare audits ïex. MacDonald's Guidelines

ÅIndividualized measurement: size, body condition score, 

body temperature and heat stress



Potential
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ÅFeeding, milking, animal size and other measurements 
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Giant market ïup to the 9.2 

bi animals raised for food in 

the USA
ÅMcDonald's reveals new chicken welfare standards

........

ÅThe company said it will be partnering with technology 

companies, producers and suppliers to develop on-

farm monitoring systems to automate the gathering of 

key animal health and welfare indicators, including 

behavioral measures. Once established, these 

technologies will highlight potential areas for 

improvement in real time and will be among the first of 

their kind available at a commercial scale.



Starting from the problemsé.



Handling Data

ÅProtocols for Handling Alerts

ÅNatural Reactions of Healthy Cows

ÅRepeat Alerts

ÅFailed Devices

ÅBackup Plan for System Outage

ÅData Security/Ownership



PDF Reality Check 

ÅMaybe not be #1 priority for commercial 

dairy producers (yet) 

ÅMany technologies are in infancy stage 

ÅNot all technologies are good 

investments 

ÅEconomics must be examined 

ÅPeople factors must be considered 



Need to do investment 

analysis 

ÅNot one size fits all 

ÅEconomic benefits observed quickest for 

heat detection/reproduction 

ÅIf you donôt do anything with the information, 

it was useless 

ÅSystems that measure multiple parameters 

make most sense 

ÅSystems with low fixed costs work best for 

small farms 



Cows Farmer

Behavior



Lots of data!

ACTIONINSIGHTDATA



Management

Operational

Tactical

Strategic

Long term

Non-routine

Adjust work protocols

Medium term

Day-to-day decisions

Routine

ACTIONDATA INSIGHT
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Day-to-day decisions

Routine

ACTIONDATA INSIGHT



Real Lifeé.
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Precision Dairy Technologies

ÅAccurate?

ÅPrecise?

ÅBias?



Precision vs. Accuracy

ÅPrecision is a measure of variance between 

measurements of a device

ÅAccuracy measures the magnitude of correctness

ÅBias assesses over- or under-estimation of the true 

value (Walther and Moore, 2005). 



Precision vs. Accuracy

Image: www.dnasoftware.com

Final conclusionsStudy 2Study 1Thesis Objectives



Health & Management ï

Feeding out

Moment external

feedcompany fed cows Not sufficient quality feed

Cows outside grazing



Day Pattern Eating BehaviorFeeding Protocol

Operational

Tactical

StrategicHerd behavior gives farmer feedback for optimising his management
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Sensitivity, specificity, and 

accuracy by disease utilizing feed 

intake

Disease Hyperketonemia Metritis Hypocalcemia RP

Se Sp Ac Se Sp Ac Se Sp Ac Se Sp Ac Se Sp Ac

63 48 50 87 51 53 59 48 49 85 51 57 77 29 31



Sensitivity, specificity, and 

accuracy by disease utilizing 

multiple technologies

Disease Hyperketonemia Metritis Hypocalcemia

Se Sp Ac Se Sp Ac Se Sp Ac Se Sp Ac

Feed Intake 63 48 50 87 51 53 59 48 49 85 51 57

Multiple 

technologies 

(7 multivariable 

algorithm)

66 94 85 84 46 48 55 44 45 84 49 55



Dairy as exampleé.



Wearabl

es

In parlor

??

?

Rumination

Å Time (min/day)

Å Bouts (bouts/day)

Lying

Å Time (min/day)

ÅBouts (bouts/day)

Å Bout duration 

(min/bout)

Feeding

Å Time (min/day)

Å Bouts (bouts/day)

Å Time at feedbunk (min/day)

Activity

Å High (min/day)

Å Medium (min/day)

Å Low (min/day)

ÅNot active (min/day)

Å Activity index

Å Steps (steps/day)

Å Neck activity (units/day)

Estrus detection

Calving 

detection

Rumen

Å Temperature

Å pH

Milk

Å Yield (kg/day)

Å Fat (%)

ÅProtein (%)

Å Fat protein ratio

Å Lactose (%)

Å Conductivity (%)

Å Somatic cell count

Body condition 

score

Body weight

GPS



Happy Cows Via Technology?



Fatness or 

Thinness

MobilityHoof 

Health

Mastitis

Respiration

Rumination/pH

Temperature

Milk 

content

Heart rate

Animal 

position/location

Chewing 

activity

Lying/

standing 

behavior

Methane 

emissions

Feed 

intake

Areas to 

monitor on a 

dairy cow



What Technologies are 

Out There?



Automated Milking Systems



Milk Quality



Milk Monitors

ÅMilk yield

ÅMilk temperature

ÅFat content

ÅProtein content

ÅMilk quality

ÅBlood presence

ÅLactose

ÅSCC

ÅAfiLab

ÅFat, protein, lactose, 

SCC, and MUN



DeLaval Herd Navigator

ÅMilk measurements

ÅProgesterone

ÅHeat detection

ÅPregnancy detection

ÅLDH enzyme

ÅEarly mastitis detection

ÅBHBA

ÅIndicator of subclinical ketosis

ÅUrea

ÅProtein status



Automated Calf Feeding





Nutrition Monitoring



Precision Feeding



Rumen pH

ÅFeeding/drinking behavior

ÅDetect illness (acidosis)

ÅPlace in all cows or select few

ÅRepresentative sample of herd



Feeding Time

ENGS Track a Cow

Cable



SCR HR Tag

ÅMeasures rumination and 

activity

ÅMetabolic status, disease, 

and estrus



SCR  HR Tag for 

Estrus Detection
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Precision Dairy Monitoring 

Applications
ÅEstrus Detection

ÅMastitis Detection

ÅFresh Cow Disease Detection

ÅLameness Detection

ÅCalving Detection

ÅGenetic Traits

ÅManagement Monitoring



Estrus Detection





Estrus Detection

ÅHighly adopted in the US

ÅProducer experiences 

are positive

ÅChanging the way we 

breed cows

ÅReal economic impact

GEA 

Rescounter II

AFI Pedometer

Plus

SCR HR 

Tag/AI24

DairyMaster 

MooMonitor/

SelectDetect

Track a CowBouMatic 

HeatSeeker II



Location



Real Time Location Systems

ÅTrack location of animal (similar to GPS)

ÅBetter understand distribution of animals within 

barns

ÅDesign better housing and modify existing 

housing

ÅPotential for estrus detection, feeding time, etc.

Black et al., unpublished



GEA CowView

ÅFeeding time

ÅWaiting time

ÅResting time

ÅMounting

ÅDistance Covered



Others



Temperature

ÅLocations to collect temperature: rectal, 

vaginal, reticular, tympanic, milk

ÅMay predict estrus and disease



Lying Behavior

ÅIdentification lameness, 

illness, estrus, calving

ÅAssessment of facility 

functionality/animal comfort

ÅPotential metric to assess 

animal well-being



Calving Detection

VelôPhone

ÅVaginal temperature monitor

ÅInsert two week before calving

ÅNotifications by text message

ÅWithin 48 hours

ÅCalving



Calving Detection
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Moocall (Moocall, Dublin, Ireland)

ǒ Tail activity monitor

ǒ Clips onto tail parallel to the 

vulva

ǒ Sends text when threshold is 

reached

ǒ App to review alerts



Results

ÅTotal alerts: 217

Å110 false alerts (51%)

ÅTotal cows: 73

Å25 cows gave Ó1 false alerts (41%)

Å13 cows gave no alert (18%)



Results

01234567

TOC

Hours

Alert 1 Data: Maximum, Mean, Minimum 

P < 0.01

4:27:03 1:47:49 0:01:14



Results

01234567

TOC

Hours

Alert 2 Data: Maximum, Mean, Minimum 

P < 0.01

3:29:03 1:11:13 0:00:15



Results Observed Tail Swishes
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Results Frequency of Tail Lifts
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Results Duration of Tail Lifts
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Background

Automated Body Condition Scoring BCS Camera,
DeLaval International AB

BCS Scoring

5



Moving Forward-
Phenotypical 
identification of 
animals.



Moving Forward-
Phenotypical 
identification of animals.



Study 1 | Results60 days pregnant BCS

Lower conditioned cows were more likely to lose 
their pregnancy.

Kaplan-Meier survival curves (upper 25%, middle 50%, and lower 25%)
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Study 2 | ResultsCalving BCS
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Real time location


