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Detecting lliness

o Activity

» sick cows tend to be less active
e Eating

* sick cows tend to eat less
 Rumination

» sick cows tend to ruminate less
e they also eat less

4 Commercial in Confidence



| —
L~ 4

D
silent
herdsman’

N
Universityof <%
Strathclyde

Engineering

Feed Intake versus Time
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Truthing Data

e Hoko Feeder

 time stamps only give indication that cows
head is in the feeder

* Video analysis Is good but open to
Interpretation and very labour intensive

* Need another sensor that give alignment
wi th coll ar
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Raw 3-axis Accelerometer Output
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Feature Extraction

* Features relate to energy expended by
cow In carrying out different functions

e Signals are small but recoverable
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Clustering Procedure
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Performance

 Rumination
— Sensitivity >85%
— PPV >95%

e Eating
— Sensitivity >85%
— PPV >85%



b d
L~ 4

(T

D
silent o zs:{(i
herdsman Performance Strathclyd

800

B Rum Pred

B Rum Act 643
700 m Eat Pred

W Eat Act

)]

o

o
|

ul
o
o

400

300

Eating/Rumination Time Minutes

N
o
o

100

05/08/2013 06/08/2013 07/08/2013 08/08/2013 09/08/2013 10/08/2013
Date

13 Commercial in Confidence



Ruminating

12

N

Hours R%minating

N

—+SilentHerdsman

—#-RumiWatch

8 10 12 14 16
Day

University of ?\Eﬁ
Strathclyde

Engineering




&

University of ‘\Ezﬁ
Strathclyde

Engineering

Eating

8
7 _A — ~
e M
6 /\ M /\\..
/ N o \v4 ]
5
[-T1)
£
=
8
24
3
o
I
3
2
1 —+SilentHerdsman o
—#-RumiWatch
0 T !
0 2 4 6 8 10 12 14 16
Day




Other

12

=
o

o]

or Ruminating

&

Hours Not eatin
D

—+SilentHerdsman

—#-RumiWatch

8 10 12 14 16
Day

&

Universityof \E,f’
Strathclyde

Engineering




b

L J d:.b [ 4
ln t D6
Si en Universityof %2
herdsman’ gﬁmclyde

Conclusions

 Multiple behavioural states of individual animals can be
derived from the raw data captured by a neck mounteaXss
accelerometer
 Heat detection
e Eating times
e WAZYAY I GA2Y (UAYSAXPD2 (0 KSNXK
e Improved classification performance includesnporal
behaviour
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What next - eating

CDF of feeding
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Sample quantiles
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