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Context

vFeed expenses represent up to 
75% of production cost in beef 
cattle systems (Idele, 2019)  
optimization 

vNeed to transform data into 

information and the information 

into decision
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Valuable tool for decision-making at the 
commercial farm level

To breed for feed efficiency in beef cattle

Why monitoring feed intake ?

To detect health and welfare issues
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Manually measuring feed refusal or using smart feeder

Labour intensive and expensive

Cameras and machine vision may represent 
the best trade-off in animal production

Ø Price
Ø Usability/maintenance
Ø Data acquired

Methods to measure DMI



To predict individual DMI of confined beef cattle 
using intake time recorded by cameras

How to do this?How to do this?

1) Video recording 1) Video recording 
with RGB-D cameraswith RGB-D cameras

2) 2) Classification of feeding Classification of feeding 
behaviorsbehaviors

3) 3) Quantification of intake Quantification of intake 
time from videostime from videos

4) Correlation between 4) Correlation between 
intake time and DMIintake time and DMI

Objective



Algorithms are able to 
classify animal 

activities during feed 
intake

Intake time is a good 
predictor of dry matter 

intake

Hypothesis
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Drinker
Electronic feeder

Electronic weight scale

Pen

• Pens 1,2,3 are fed with a diet based on corn silage and concentrate while 
pens 4 and 5 are fed with grass hay

• There are 9 animals per space and 3 animals per each feeder
• There are two cameras to film 4 feeders (12 animals)
• There are two cameras to film 2 electronic scales (18 animals)

Experimental design of the farm

1) Material and methods: Video recording with RGB-D 
cameras 



2) Material and methods: Images treatment to determine 
feeding behavior

Model’s version to detect feeding behavior: YOLOv8 
YOLOv8: 291 layers, 20883441 parameters
Model’s steps:  100 epochs completed in 0.729 hours.

• Precision= True positive
True positive + False positive

• Recall=
True positive

True positive + False negative

• Confusion matrix
Evaluation of the algorithm



3) Material and methods: quantification of time from videos 

Correlation between ingestion time and DMI

Diet parameters
• NDF
• Energy content

Environment/management
• Temperature
• Ad-libitum vs offered diet

2) Determine fixed vs random effects to build the model2) Determine fixed vs random effects to build the model

Random effects= Date, individual animal…

Mixed effects model to stablish relationships between predicted ingestion time and observed 
DMI at individual level

Animal variables
• BW
• ADG

1) 1) Determine Determine which which are are the the effects effects impacting impacting relationship relationship between between ingestion ingestion time time and and DMI DMI (step-(step-
wise analysis)wise analysis)

Segmentation algorithm to determine feeding behaviour by animal



1) Results of feeding behavior activities prediction from YOLO 
algorithm  

Modele Classe Images Instances P R

YOLOv8

all 215 865 0.876 0.872
biting 215 490 0.966 0.982
chewing 215 249 0.855 0.912
visiting 215 126 0.805 0.722



1) Results of feeding behavior activities prediction from 
YOLO algorithm  

0.98

0.82

0.73

0.20



2) Results of extracting intake time

R2 = 0.90


