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Problem Statement:

Lameness is an abnormal gait or stance
that is usually caused by footroot. It has
a negative impact on sheep industry and
farm productivity in the UK. Therefore,
preclinical detection of lameness at the
farm will increase the level of
protection.
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data that will be

sheep.

Develop an automated model to early
detect lameness in sheep by analysing the
retrieved from a
mounted sensor on the sheep neck collar.
This will help the shepherd to identify the
lame sheep for better prevent from worse
situations of trimming or even culling the

Pitch

Roll

Heading

Compare

d

i

Data collection:

THE UNIVERSITY OF

NORTHAMPTON Moulton?®

School of Science and Technology

Prototype type sensor data:

the result
With current lameness

etection models

Longitude
latitude

* Time Accuracy (one reading every 40 mS)
- 25 readings/ S (1000/40)

- 25*%60=1500 reading/Min.

- 1500*60= 90000 / Hr.

Acceleration M/S?

X Accelerometer
Y Accelerometer
7. Accelerometer

Angular velocity (Rad/s)

X Angular velocity
Y Angular velocity
Z Angular velocity

Orientation (clockwise/anticlockwise)

Roll angle (Deg around X axis)
Pitch angle (Deg around Y axis)
Head angle (Deg around Z axis)

—

-—"JEJV]QTEJJ
ation model
a decision

[Vieasure
performance
data set

Algorithm
Enhancement
[parameter
readjustment)

1 |Acc_ X

-1.41206
0.425038
-0.29535
0.145623
0.633669
1.233449
1.110323
0.234354
0.819781
0.629702
0.482906
0.792547
-0.42969
-0.61755
-0.32576
0.032981
-0.53319
-0.52735
0.135648
0.241151
0.122735
-0.18289

0.45634
0.818337
0.228448
-2.29381
-3.11234

0.97634
-1.07939
-1.47679
-2.52674
-1.48721
0.735851
0.814843
-0.45393
-1.50465

-1.85876
n 570234

Acc Y
-1.09866

0.44483

Acc £
-3.14822
-3.10513

0.643082 -2.934609
0.731981 -1.15018

1
0.

021282
931352

0.970703

13

125133

-0.08046
-1.61074
-1.84017
-1.49338

-0.5442
-0.346

0.419152

0.

618344

0.748493

0.

795586

0.675800

0.

1:

652615
0.53059
584377

1.493937
-1.53572
-1.75582
-1.17149
-1.39239

0.

175195

-0.85751
-1.06671
-0.58372
0.673674
0.604581

0.
1.
1:

816752
300783
224987

2.322721
N AT7RI

[

the model
With test

L
P~ .
-

0.649746
2.085443
1.6001393
1.645186
2.217341
7.407036
1.3199389
-4.42905
-3.57806
-1.19205
-0.64115
-1.29169
-2.04812
-1.512
-1.13376
0.820967
1.770289
0.475251
2.788359
8.378730
4277013
-3.30496
-4.57257
-2.12487
-2.81847
-0.23%47
-0.30242
-1.7895
-0.402%94
2.133312
3.040077
1.485704

1.798288
2 ORGEZ

COLLEGE

Gyr_X
-0.41447
-0.23366
0.275195
0.005803
-0.12401
0.165544

0.64599
0.570548
-0.35613

-0.7813
0.120035
0.446848
-0.277%4

-0.5846
-0.82528
-0.39981
0.132863
0.216246
0.165239
0.250149
0.561996
0.554055
-0.27397
-0.88942
0.219911
0.930653
-0.12706

-0.8601
-0.76725
-0.79321
-0.13103
0.707077
0.375682

-0.2813
0.594372
1.717142

0.051618
N FRARA

Gyr ¥
-0.02657
-0.01588

0.24679
0.045815

-0.0504
-0.14966
0.004581
0.423024
0.335365

0.73762
-0.20433
-0.61728
-0.06139
0.200975
-0.28466
-0.21869
-0.08247
0.051007
-0.16096
-0.07727
0.010079
0.091019

0.42333

0.65668

-0.3485
-0.52718
-0.04368
0.338419
-0.05041
0.798706
0.378126

-0.2306
-0.47586
-0.76938
-0.13347
0.415054

-0.08583
_N_ 75505

Gyr Z
0.297491
0.131641
0.083689
0.275806
0.258091
0.132558
-0.10507
-0.21228
-0.17287

-0.5006
-0.79163
-0.63072
-0.05284

0.00336
-0.49786
-0.80176
-0.82681
-0.65607
-0.54825
-0.51343
-0.51038
-0.55833

-0.4383
-0.53939
-1.19058
-1.48685
-1.13346
-1.44235
-1.76387
-1.47646

-1.2651

-1.2144
-1.01862
-1.22509
-1,.21745
-1.07879

-1.00029
N 20735

Orien_PittOrien_Rol Orien_Yav Latitude Longitude Date
-0.88403
-0.88403
-0.88403
-0.88403
-0.88403
-0.88403
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88415
-0.88389
-0.88389
-0.88389
-0.88389
-0.88389

-0.88389
N 22320

-7.25473
-8.80875
-10.8591
-11.9706
-12.9446
-13.7964
-14.7519
-15.4546
-13.2139
-9.80734
-8.72858
-10.0561
-7.83735
-7.58461
-8.13541
-9.73213
-11.5223
-13.0956
-14.2796

-14.891
-15.5772
-17.3039

-16.511
-12.1976
-10.7859
-12.0605
-10.0302

-10.813
-10.6273
-9.23575
-9.16958
-10.9427

-11.714
-12.0569
-13.5265
-14.9175

-15.2147
-12 nag

M

6.600892
7.453902
7.567343
8.203560
9.332023
10.43336

11.1658

10.9047
11.11818
9.841913

11.1914
12.37683
12.72567
12.00477

12,3397
1246445

12,1119
12.06047
12.74051
12.48817
12.18546
11.77783
10.806059
10.00591
9.921156
9.235152

7.29774
8.005806
6.375438
3.5401385
0.266333
-1.01561
0.595341
1.387819
0.218139
-2.17572

-3.43787
-1 SARSR

oulf

310.3531
310.5556

311.717
312.2011
312.0994
311.6830
311.2469
311.4932
310.3222
308.8298
307.3680
307.2485
305.8074

306.386
307.2076
308.2071
309.8902
311.4238
312.2467
313.0367
313.4051
314.1957

314.486
313.0419
312.3396
313.7735
313.6914
314.1053
315.6806
317.0104

319.7a9
322.6701

322.564
323.1566
324.6824

327773

329.9373
292 7387

52.24362
52.24362
52.24362
52.24362
52.24362
52.24362
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24357
52.24358
52.24358
52.24358
52.24358
52.24358

52.24358
59 7A358

Time
01/03/2016 09:21:55
01/03/2016 09:21:55
01/03/2016 09:21:55
01/03/2016 09:21:55
01/03/2016 09:21:55
01/03/2016 09:21:55
01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:56

01/03/2016 09:21:56 §
01/03/2016 09:21:56

01/03/2016 09:21:56

01/03/2016 09:21:56 4

01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:56

Lat:52.2509368
Long:-0.8896928

01/03/2016 09:21:56 oens Park

01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:56
01/03/2016 09:21:57
01/03/2016 09:21:57
01/03/2016 09:21:57
01/03/2016 09:21:57
01/03/2016 09:21:57

DIfDSfEDIEr 09:21:57
nfn2/ande Ng-211-57

805V

E

thical Evidence:

An ethical approval has been obtained
from Moulton College/ Lodge farm; the

place where the
Qonducted.

resSea

be

/

rch will

Acknowledgement:

Mr. Said Ghendir has developed the software of the sensor.



