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) Automatic characterisation of goat behaviours
using accelerometers and Artificial Intelligence
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) Outline

o Data collection and preprocessing
o Features engineering

o~ Machine learning algorithm

o Conclusion and future

o Q&A
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) Data collection and preprocessing

The experimental setup

ISR

Day 1 Day 2

12am 12am 12pm

24 hours recording
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) Data collection and preprocessing

The experimental setup

—

- };{f

e Lying

¢ Rumination

The Observer XT

O

INRAZ

Automatic characterisation of goat behaviours using accelerometers and Artificial Intelligence 5
2023/04/20 - PLF workshop seminar, Copenhagen / sarah.mauny@inrae.fr



e e
g ¥4
- |
4 -

Canal 1

INRAZ

Automatic characterisation of goat behaviours using accelerometers and Artificial Intelligence

2023/04/20 - PLF workshop seminar, Copenhagen / sarah.mauny@inrae.fr



) Data collection and preprocessing

Day 1 Day 2

12am 12am 12pm

- WR
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° ° ° :
6hours . + 4,5 hours
video observation - .

24 hoixrs record.ing

— —
= 10h45min acc data with associated
behaviour for each goat (8)
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) Data collection and preprocessing
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Acceleration data Videos observation

Dataset
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) Data collection and preprocessing

o

Acceleration data Videos observation

Dataset

(High-pass filter application)— () Data pre-processing

Cutoff frequency = 0.3Hz
(Bayat et al. 2014, Smith et
al. 2016)
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) Data collection and preprocessing
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Acceleration data Videos observation

Dataset

[High-pass filter application

Segmentation of the time-

[ (1) Data pre-processing

series into time-windows .
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) Data collection and preprocessing

Day 1 Day 2

12am 12am 12pm

e
6 hours . + 4,5 hours:
video observation - .

24 hoixrs recorciing

] [ ]
= 10h45min acc data with associated
behaviour for each goat (8)
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Y Features engineering
S h o

Acceleration data Videos observation

Dataset

[High-pass filter application

(D Data pre-processing
[Segmentation of the time-

series into time-windows

tsfresh Python package
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Y Features engineering

Examples - tsfresh documentation
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) Features engineering

euclidian norm = \/(ClCCx)z + (ClCCy)2 + (CICCZ)2
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Y Supervised Learning

Acceleration data Videos observation

Dataset

(High—pass filter application

(D Data pre-processing
[Segmentation of the time-

series into time-windows

)5 L[S e — tsfresh Python package |

@ Detection of the behaviours

based on acceleration data
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) Supervised Learning

Gradient Boosting algorithm (Catboost Python package)

Example .
Labelzd Training Learning
DataSet Algorithm
Data
¢Creates
Data to Predicted Labeled
Unlabeled Predict >t | Model Data > Data
Data
[/
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Y Supervised Learning

Decision trees

-> work by explaining a target variable based on other
variables known as explanatory variables

Mean of VeDBA Feature n°1 : the mean of the vector of
>Threshold A (0.0413g) | the dynamic body acceleration

yes & no

High Activity Low Activity

Feature n°2 : the mean of the static

Feeding Mean of SCAY i i
component of the acceleration in the
>Threshold B (-0.055g) P

y-axis
Target variable : behaviours yes l no
(feeding, standing, lying) l l
Standing Lying

Vazquez Diosdado et al., 2015
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Y Supervised Learning

Acceleration data Videos observation

Dataset

(High—pass filter application

(D Data pre-processing
[Segmentation of the time-

series into time-windows

O 5 L[S e — tsfresh Python package |

@ Detection of the behaviours

based on acceleration data
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Y Supervised Learning

True class
_ TP+ TN A TP FP
Accuracy TP+ FP+TN + FN % (True Positive) | (False Positive)
ks
2TP 5
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+ +FN Il (False Negative)| (True Negative)
[ o [ TP
Sensitivity = —— Porfect
TP+ FN classifier ROC curve
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