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1. THE PROBLEM
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MAINTAINING ANIMAL HEALTH

IMPROVING ANIMAL WELFARE

IMPROVING ENVIRONMENTAL 
SUSTAINABILITY

HELPING FARMERS

KEEPING SYSTEM PROFITABLE

Challenges

INCREASE EFFICIENCY WHILE…
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2. PRECISION MANAGEMENT



Management of individual 
animals by continuous, 
automated, and real-time 
monitoring of health, 
welfare, production, 
reproduction, and 
environmental impact. 

|BERCKMANS (2019)
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3. DEVELOPING TOOLS



You can’t manage what 
you can’t measure.

- Peter Drucker
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Rumination
Feeding Time
Walking Time

Ear Tag
Activity

Positioning
Temperature
Rumination

Feeding Time

Leg Strap
Activity
Lying Time 
Walking Time

Tail Ring
Activity
Contractions

E-bolus
Rumination

Noseband
Rumination

Center for Digital Agriculture



Sensors
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Artificial Intelligence and Machine Learning

ARTIFICIAL 
INTELLIGENCE
The broad group of techniques 
enabling machines to mimic 
aspects of human intelligence. 
(Ex. Robotics, natural language 
processing, machine vision, etc)

MACHINE 
LEARNING

Its goal is to enable computers 
to learn on their own. Algorithms 

that improve on tasks through 
experiences and have the ability 

to learn without continuous 
programming. DEEP

LEARNING
Machine learning subset that 
uses multilayered neural 
networks to learn from large 
amounts of data.

Center for Digital Agriculture
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EXAMPLES



Precision Grazing
Feed Intake PredictionIntake per bite 

estimation

Forage disappearance + Rumen 
content

Sensor streams and 
manually annotated 

behavior

ML models to 
predict number 

of bites

Intake prediction 
+ Geographical 

location of 
animals

Crop characteristics + 
Geographical location

Quantity and 
quality of 

ingested forage 
per animal



Sensor streams and manually 
annotated behavior
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Crop characteristics + Geographical 
location

RGB Multispectral



Crop characteristics + Geographical 
location

Forage height estimation
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Precision Grazing
Animal Monitoring

Center for Digital Agriculture



Animal Monitoring
Identification
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Animal Monitoring
Identification
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Original image Cropped face Blur ID

Animal Monitoring
Identification
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Animal Monitoring
Identification
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Animal Monitoring
Body Weight + BCS
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Body Weight + BCS



Pose Detection Step Angle Detection

Animal Monitoring
Gait + Activity Level
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Animal Monitoring
Indoors  Outdoors

Wearable GPS + Drone
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Animal Monitoring
Indoors  Outdoors
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Data Machine 
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Wheeled Robots
Equipped with RGB-D 
sensors and GPS.

Robot Dogs
Equipped with RGB-D 
sensors and GPS.

Collars
Equipped with GPS, 
accelerometer, speaker, 
and electrical shocker.

UAVs
Equipped with RGB-D 
sensors, GPS, and 
multispectral camera.

Data + 
models



Rotation Decision
Includes when and 

where to move animals

Animal Care Decision
Based on animal behavior and 

physical condition

Automated 
Herding

+

Adjusted Virtual 
Fence Boundaries

Decision 
Support 
System

Human 
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4. CHALLENGES AND 
OPPORTUNITIES



Any living organism can be 
considered as a CITD (complex, 
individually different, time-
varying and dynamic ) system.

-BERCKMANS & AERTS (2006)
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Collaboration
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Measure what is 
important. Don’t make 

important what you 
can measure.

- ROBERT MCNAMARA



Data

101001
110010
001001

Center for Digital Agriculture



Big Data

IMAGE
584 X 648 px = 378, 432 numbers

140 KB

30 IMAGES/SEC
11,352,960 numbers/sec

4.2 MB/sec
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Animal weight
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The biggest error 
technology innovators 

make is to be seduced by 
a technology’s potential 

rather than being led by a 
customer’s actual needs.

- CHRISTY PETTEY
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Farm of the future



THE BEST
WAY TO 
PREDICT
THE FUTURE
IS TO CREATE 
IT.

-Peter Drucker

Dr. Isabella Condotta

Assistant Professor
Department of Animal Sciences

icfsc@illinois.edu

(217) 244-0873

(402) 631-7669



go.illinois.edu/ifarmupdatesi-farm.illinois.edu



Sponsors



Educational Partners

Department of 
Agricultural & 
Consumer Economics



For the webinar archives and 5-minute farmdoc
Subscribe to our channel YouTube.com/@farmdoc

. I l l ino is.edu

Visit us at 
Thank You for joining us!

2024 farmdoc Webinar
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