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Objective movement assessment in horses:                        

First results from using sensor technology in Italian horses 

  V. Asti, M. Ablondi  
 

Department of Veterinary Science, University of Parma (Italy)  
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•  Over 20 local horse breeds 

•  No extinct breed so far 

•  Over 90% them either at critical or endangered status 

Italian horse heritage 

How to safeguard local breeds in 

the long term?  
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Genetic diversity management 
Maintain distinctiveness while 

adapting to current market demand  

Bardigiano Murgese 

Trait Breed Standard 

Height at withers 135 – 149 cm 

Chest circumference 165 – 180 cm 

Shoulder length 55 - 65 cm  

Trait Breed Standard 

Height at withers 150 - 170 cm 

Chest circumference 180 – 200 cm 

Shoulder length 65 – 75  cm  
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Aim of the study 

Use of novel tools to objectively measure movements  

Equisense Motion S 

Inertial measurement units (IMUs) system 
and  

Electrodes 
 

+ Phone connection for GPS  
 

• Accelerometer (3 axes) 

• Gyroscope (3 axes) 

• Magnetometer (3 axes)  

Linear acceleration 

Rotational speed 

Orientation relative to gravity 

9-axis motion sensor:   
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Derived phenotypes based on IMU system:  

1) Symmetry at trot in a straight line (/10) 

 

 

 

2) Impulsion per gait (cm)  

 

 

 

3) Cadence per gait (strides/minute) 

 

 

 

4) Stride regularity (/10) 

Symmetrical Asymmetrical 

Via phone GPS 

Heart rate measured every 2 seconds  

Electrodes 

Derived phenotypes based on electrodes:  
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When and how? 

• During a 10-weeks training program (70-day test) 

• 3- or 4-years old horses 

• Developing a specific protocol tested at 30 and 70 days  

Preliminary results on roughly 100 

observations in the Bardigiano and 

Murgese  

Movements 
 

Points 
 

Note 

1 A 
X 
C 

Enter in trot 
Halt – immobility – salute 
Proceed in trot 
Track to the right 

  

2 Da M a 
M 

Proceed in trot    

3 MXK Diagonal  (trot)   

4 Da K a 
K 

Proceed in trot   

5 Tra A e 
F 

Transition at left canter   

6  Two laps on track at left canter   

7 M Transition at trot   

8 MCH Trot   

9 HXF Diagonal (trot)   

10 Tra A e 
K 

Transition at right canter   

11  Two laps on track at right canter   

12 H Transition at trot   

13 HCM Trot   

14 MXK Diagonal (trot)   

15 A walk   

16  Two laps on track at walk   

17 A 
X 
 

Down the center line 
Halt – immobility - salute 

  

 

142 cm 

161 cm 

176 cm 

190 cm 

63 cm 

70 cm 

Bardigiano Murgese Overview of 

sampled horses 
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Breeds comparison 

Stride frequency per minute 

Difference: 

7 stride per minutes 

Breeds comparison 

Elevation / Impulsion in cm 

Difference: 

2.6 cm 

Difference:  

2.4 cm 

Roughly 20 

observations 
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Focus on the two most positively correlated ones: 

- Elevation at trot and elevation at canter (+0.72) 

- Heart rate at walk and heart rate at trot (+0.65) 

Focus on the two most negatively correlated ones: 

- Stride frequency trot and elevation at trot (-0.64) 

- Stride frequency trot and elevation at canter (-0.60) 

Correlation among traits  

Correlations among traits  

Breed 

1) Elevation at trot and elevation at canter (+0.72) 
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Correlations among traits  

2) Stride frequency trot and elevation at trot (-0.64)  

Breed 

Correlations with official evaluations 

Official protocol used by breed experts 

• 6 Trot: rhythm, elevation and elasticity of the 

movements 

• 7 Canter: rhythm, elevation and elasticity of the 

movements  
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Correlations with official evaluations 

• 6 Trot: rhythm, elevation and elasticity of the movements 

• 7 Canter: rhythm, elevation and elasticity of the movements  

Conclusions 

• Equisense can be used during 10 weeks training program  

• It can differentiate among breeds as well as among animals  

• Traits are sometimes differently correlated depending on the studied breed 

• Some traits seems to be moderately correlated with official evaluation  

• No information available on specific legs phenotype (protraction etc.)  
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Thank you for listening and thanks 

Vittoria for all the hard work!!  


