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What does equine lameness look like?

— Grade2/3

Grade 4/5 Lameness


https://docs.google.com/file/d/1MYZGQUjyCCDK-_aJjdHum1WfWrihq3TY/preview
https://docs.google.com/file/d/1FzpkQ5EddxtAtowYpxGAnbDrDHzLTODr/preview

Abstract:

What: Equine wearable device to detect early signs of lameness or other
injuries.

Why:
- Equinelamenessis one of the most prevalent health issues
- causing early retirement
- over $5,000 in average vet costs per case

- What's currently on the market: Multi-sensor lab rigs (S15K+)

- 2to 3 million of horses a year suffer from lameness




Target users:

Amateur Riders Professional Riders Veterinarians



BLERP Model:

Bandwidth: Reduces wireless transmission volume making real-time streaming feasible in barns or arenas with limited
connectivity

Latency: Real-time stride-level inference can alert the rider or vet during motion
Economics: Eliminates the cost of continuous data uploads
Reliability: Continues operating during weak or lost connections

Privacy: All motion data are processed locally, meets veterinary-data confidentiality expectations
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Hardware:
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Arduino Nano 33 BLE Sense
3.3V Buck Boost

Li-lon Battery Charger Module
250mAh Lipo Battery

LEDs

On/off switch

3D printed Case




Model/ Data:

Method 1: Public dataset

Dataset: Kinematic data from owner-sound horses walking and

trotting on a straight line (Original data)
Pros: very good accuracy result on process data
Cons: not raw data - hard to use on Arduino

Model: Anomaly detector on Edge Impulse

Inertial measurement unit technology for gait
detection: a comprehensive evaluation of gait
traits in two ltalian horse breeds
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https://data.mendeley.com/datasets/c24tf9332k/2

Model/ Data:

Method 2: Mediapipe BlazePose

Pros: extracted x, y coordinates from video

Cons: since the model was made for humans, it wasn’t that

accurate for horses

Home > Advancesin Visual Informatics > Conference paper

Movement Estimation Using Mediapipe
BlazePose

Conference paper | First Online: 16 November 2021
pp562-571 | Cite this conference paper

@ Access provided by Carnegie Mellon University


https://docs.google.com/file/d/18hDR_TvuJblVomxgaCTaNnpNYC0MBtQc/preview

Model/ Data: —
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Method 3: OpenSim
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Probes - Properties
Properties

Musculoskeletal model of the
horse (Equus ferus caballus) for

lgroups (Array of objects)

[DeGrooteFregly2016Muscle 'AETF_' is exceeding maximum contraction velocity at time 0.270354 s.

. . .
[DeGrooteFregly2016Muscle 'AETF_I is exceeding maximum contraction velocity at time 0.305376 5.
"AETF_r'is exceeding maximum contraction velocity at time 0.305376 5.

'AETF_? .

Probes [DeGrootefregly2016Muscle 'AETE_ is exceeding maximum contraction velocity at


https://docs.google.com/file/d/1d6FQF2PVCqxo_xQZLWu1IvGxBAPcFqvj/preview

Model/ Data:
°
SAMPLE NAME EXPECT.. LENGTH ANOM... ACCUR... RESULT
Time series data Spectral Analysis Anomaly Detection
(GMM) metacarpus_|_... anomaly 2s 60.46 100% 2 anomaly

Input axes (6) Name Name metacarpus_|_... anomaly 2s 78.52 100% 2 anomaly
e Y Rl
gyro_z E Afbmalidetecion (GMM) metacarpus_|_... anomaly 2s 838.67 100% 3 anomaly
Window stes ©) (ApEvRRERE) Input features metacarpus_|_.. anomaly 303ms 827 100%  anomaly
ﬁ
accx Spectral features
1,000 ms. metacarpus_|_... anomaly 303ms 0.48 0% no anomaly
accy
5 ’ : Output features
Window increase (stride) ©) . p metacarpus_|_... anomaly 202ms 0.51 0% no anomaly
b4 acc_z
o 1 (Anomaly score
@ ( y )
gyro_x metacarpus_|_... anomaly 202ms  7.02 100% anomaly
Frequency (Hz) gyro_y

R - gyro

ACCURACY
81.82%

Confusion matrix

Zero-pad data
v

ANOMALY NO ANOMALY UNCERTAIN

Add a learning block

ANOMALY 18.2%

.............................................. NO ANOMALY - -

F1 SCORE 0.90 0.00



Challenges

1. Data Collection
a. Approval by CMU Animal Care Committee
b. Finding willing participants

c. No available public dataset that work
2. Recreating imudatafrom acc.sto and vel.sto files

3. Working with new software/ waiting for approval to use it



Demo showing anomaly

b
void run_inferent
-

/5%

kground();

% @brief Arduino setup function
*/

void setup()
{

Serial haninl(115200)-
Output  Serial Monitor X

ge (Enter to send message to ‘Ar

0 Nano 33 BLE' on '/dev/cu.usbmodem140

Prediction: anomaly, anomaly: 6985.303223
Prediction: anomaly, anomaly: 7505.675781
Prediction: anomaly, anomaly: 16074.666992
Prediction: anomaly, anomaly: 7568.428223
Prediction: anomaly, anomaly: 18782.607422
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Prediction: anomaly, anomaly: 6289.097656
Prediction: anomaly, anomaly: 11446.269531
Prediction: anomaly, anomaly: 13952.325195
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Prediction: anomaly, anomaly: 6429.069824
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https://docs.google.com/file/d/1zQC90JjltJbwzZV2y0JF218N1SShLvRy/preview

