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> Using Accelerometers for goat activity
monitoring



) Predicting behavior from acceleration signal

e Objective: study the link between behavior and parasitism
» Does behavior changes during infestation to gastrointestinal intestinal nematodes?
» Does behavior influences the risk of parasitism ingestion?
e Need to collect individual behavioral information, on the long term:
+ Accelerometers are well suited for individual data collection.
- No universal method to predict behavior from acceleration.
= Development of :
1. A sharable dataset of annotated acceleration data.

2. A hierarchical LSTM model to predict behavior.
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) Dataset creation : experimental setup

1. Set up animals with accelerometers on the left horn. 2. Record behavior with a camera

- Accelerometers AX3 from Axivity.

- Experimental paddock 20 x 10 m.

- 2 to 5 adult lactating or pregnant Creole goats.
- Free to graze for 6 to 8 hours.

- Animals are changed every day.
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) Dataset creation : experimental setup

3. Use Boris to watch the videos and record the associated behavior for each animal

CAMIL IR CT I

n
o
n
o

INRAZ

- et Cwe g e rme rha inte The e 1eer -
Awrd A Pt wees :_;'_‘."":_‘ ’f.." s TR e i e e et - - | 263008 jee e L
{wle b urv overy ALONATE (v adorva (W P BHN L Lew pete sab g .t oy
— *p— 'A'.’-.'- A LUOR Peera b tapgew » " - pa—
Y e | Fore oy R T Y @ WA s e gete sabrg et ey
P P A'-.’-.'- v AU Peara b Vapqaw s o o - . &
::‘:: R L R S T s Mmiien s ek
S POt s g S L S elon S e —— > PY T — ———
PGty Pt wewr NIRRT (e O el ds) 2 MaiIAnY - - g
;.:..,.”‘. Vs ® vt "N Perers o w | MR8 "oy Fee » s " - APrG
1. Pt ot AT Dol e it mmiree Masee ¥k
Ve ey P vt MG M s PRl S s 1 i e e
”ah Pt vt ‘,,M" TS VeRs L s 13 00001 Maune vy
ST e A MOONTILTC (v e dove 1 VX 15 ] -ty e . ory ovsrd
"ae B B e N S e 14000002 000 Masve e 0oy
bovey ? et ove-d SELTAG ey 14 ) " ’ wasnw oy @ vrd
Tt Purd overt MOONITC AL VIAR ey L 16 32353 00 e Ve
s S erd et MPLEDA (Fwwre & Capgwins |04 17 %20 Mo o L e ——w
wow lun Pord overt :::‘.:ﬁ:’.‘:::;.'_’:"* P b M o maln Sl enale TR AN e ek eme
- e LA 5 ] ARG Pewre L Camgeer | |1 IR S Ve, R
o Pt v is;:?\’-: G ANMLUAR Peers b Lapgew ”»e yo ™
- s borv eener AONATE (Parwre A bmggear | n ’ e LT Fennrg by
ree Pure overt “"‘”‘" SR Porere b Cppeter 12 44 sa 0o e Pt gots sebrg oy
- g Pure vare U.V"‘ A U N Pewre b vmgeew Rpa— oed n 1640 A sm—prg
s 2 | Fore sy AT Pecara ot W v MPEBHaen Voo i g
-“:.'_.’ PAR— TN 4S B e roieted el s - M '™ ~prg
a—anrg ot et ;‘v" ‘“ Unldy | 944 Porare & Gppaier 29 M40 e e “ervce et Vos o "o
- " b A L e -~ AP
L MWL an e Al W~ -~r -
-y Nere Cwsigran Lt e » > 23 ’ 3 row
" s e Mas MW Mol e At tew Mee h cwe
s A e e Maa n > * .
rarce e e 0 W2V s L. ey
- » 2 ' '.
e b.bome . I .

el MO0 SO IA NP M0 AV Sesel

Five behaviors:

- Grazing, Displacement, Ruminating/Chewing, Resting, Other (bleating, social,
scratching...)

Annotation only when possible:

- ldentification of the animal and behavior.
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) Dataset creation : experimental setup

4. Time synchronization between accelerometers and video frames

"01.01.19‘70»

4.1 Synchronize camera to UTC time:
- Film smartphone time connected to

Internet.

4.3 Account for time drift:
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4.2 Synchronize accelerometers to UTC time:
- Create a distinctive acceleration pattern.

- 1h of sensor records are not necessarily one hour in reality...
- Compute and add drift to the sensors time.
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Y Final dataset : some examples
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) Final dataset

e 144 hours of annotated videos.

e 59 different animals.

e High heterogeneity of

» Had to be accountec
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e Sharable dataset:
e Data paper submitted to Data In Brief
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Behaviors
Displacement

Grazing
Ruminating /
Chewing
Other

Resting

Cumulated
time (h)
0.61

67.67
10.58

6.23

59.55

Mean sequences
duration (S)
7.03

32.93
29.73
9.23

42.2



Y Behavior prediction: Challenges

e Long Short Term Memory (LSTM) neural networks are well suited for prediction using time series.

e High heterogeneity of behavior sequences:

e Difficult to use one model suited for all behavior type.

» Development of a hierarchical model.

Behaviors
Displacement

Grazing
Ruminating /
Chewing
Other

Resting
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Cumulated
time (h)
0.61

67.67
10.58

6.23

59.55

Mean sequences
duration (s)
7.03

32.93
29.73
9.23

42.2



> Hierarchical LSTM model for prediction
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) Hierarchical LSTM models for prediction

] Displacement| 3397 65 748 903 1 NS
e 7 animals for test (21%). |
. . ° ° 0 l\.
52 animals for training (79%). arazing R - 2781 o8 =
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3 =
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Mean Precision = 87.86%
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Thank you |

mathieu.bonneau@inrae.fr
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Hierarchical LSTM models for goats behavior prediction

* Outdoor animals

* Locations over time (Yolo)
* Activity (mmpose)
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