N

N

Identifying and characterizing disturbances from
high-throughput phenotyping data
Vincent Le, Tom Rohmer, Ingrid David

» To cite this version:

Vincent Le, Tom Rohmer, Ingrid David. Identifying and characterizing disturbances from high-
throughput phenotyping data. EAAP, Aug 2021, Davos, Switzerland. hal-03619061

HAL Id: hal-03619061
https://hal.inrae.fr /hal-03619061

Submitted on 24 Mar 2022

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-03619061
https://hal.archives-ouvertes.fr

Ex Identifying and characterizing disturbances from ANCE
et INRAZ . . #Digit AGRFSY O¥5

high-throughput phenotyping data RGP

en Génétique Porcine
Vincent LE, Tom ROHMER, Ingrid DAVID

Introduction

Precision farming systems: —| Penl | Pen2 || Pen3 || Pen4 Penn |-
Longitudinal data 00 @00 00 Q00 Q00
| i o o o oo | °*°° ©o Batch 1
) @00 Q00 Q00 Q00 Q00 Batch 2
Qualify the robustness ©0 ©0 0 @0 *e° ©0 e

(response to disturbances),
need to know the nature of ceoe cee
disturbances

@)
@ @)
Disturbance unknow

4

Up & Down Method
(On the data of individuals which are distributed
in different batches and pens) W non-disturbed
. . . . -] — disturbed
+ Identify disturbances in different level : : : : | :
» Characterize and validate disturbances 0 20 40 60 80 100

detected _ R
time (day)

o
o
976)

O 000 000 coe 000
o © 0o 0 © 0

phenotype

20 40 60 80 100

2




Corrected phenotype

NMethoalUpr&aDown

Smoothing

10

-10

UP DOWN
pens i e Batch
i} ¢
Pen (ednof per
individuals within pen)
i} 4
Individual Individual

Extract the
minimum of
the slope
(first
derivative)

02 02 06

06

T T T T T T
0 20 40 60 80 100

U

Mixture
model to
separate in 2
populations

00 05 10 15 20 25 30

Density Curves

[ disturbed | -

sl

T T T T 1
25 20 -15 -10 -05 00

—

undisturbed |

Second derivative

005 0.00 005 010

100

Detect the moment
of the
disturbance(s) that
the pen (or
individual) had to
face thanks to the
second derivative
combined with the
value of the slope at
that time
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This part allows:
To validate detected disturbances
To show the number of
disturbances that the element had to
face

s
4 \}




Qualification — Non-parametric smoothing method Nadaraya-Watson
(300 simulations)

_ Specificity Sensibility

Simulations

*  20% of perturbation in each level (individual, pen

Batch 0.98 0.9 and batch)
* Intensity of a disturbance varies from 0.5 to 2.5
Pen 0.92 0.71 * Duration of a disturbance varies from 1 to 25 days
Individual 0.96 0.39
Others tested strategies to identify

* Sensibility: the probability to detect an y disturbed animals/pens/batches

element when it is really disturbed \ S
* Specificity: the probability to not detect an | *  Work on Residuals (Variance &

element when it is really not disturbed Autocorrelation & Symmetry)

*  Work on Coefficient of variation

Conclusion & Perspectives

» The Up & Down method is promising for simulated data
» Work on real data
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