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Analysis of motion through full-body inertial sensors

Analysis of motion 
through full-body 
inertial sensors



Analysis of athlete kinematics and biomechanics

Analysis of 
athlete 
kinematics 
and 
biomechanics

Technologies of accurate analysis of 

the kinematics of an athlete, : 
 

a. video motion analysis 

b. optical motion sensing using markers 

on the body 

c. inertial sensors – whole body or partial 
d.



a. Video motion analysis 

a. Video motion analysis 

Video analysis is the process 
of using any motion recording 
and continuous sequence of 
images, it is especially 
effective in improving the 
technique in examining 
problems with movement.

Substantial 

there is no direct 
sensoring – biodata of 
the movement of the 
athlete 
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B. Optical motion sensing using markers on the body

B. Optical motion sensing using markers on the body

Motion capture uses 
connected body markers 
and infrared cameras to 
capture complete 
movement in three 
dimensions.

Many coaches consider motion 
sensing to be the gold standard. 

- it is possible to get 3D 
visualization of 
movement 
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NO Apply in Alpine Race Ski 



C. Whole body inertial sensors

C. Whole body inertial sensors

To get a real in-depth analysis of an athlete's biomechanics, there are 
inertial sensors.

In a sporty context, inertial sensors consist of

* an accelerometer for measuring force and acceleration, 

* gyroscope to indicate rotation 

* magnetometer for measuring body orientation.

These sensors collect data across three axes and capture the athlete's 
movements in the smallest detail.

The use of inertial sensors is often combined with algorithms to make the data 
applicable to specific analyses

Can be used in Motion Ski Analyses
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Hardware – Lycra fitted 17 sensors      +            Special Software           +                   Biodata  – Local Storage on PC   

Motion Capture – System Components
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15 IMU sensors 

Extension : + 2 wrist 

+ 2 Proms sports equipment

 

Sensor placement on body 
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Hardware – location 
of sensors 

15 +2 IMU senzors

At the back 

- battery 

- Control unit

Textile- Lycra with IMU sensors as underware
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1. Body height 

2. Length walking/shoes

3. Height from ground to shoulders

4. Shoulder width 

5. Elbow span

6. Wrist span

7. Hand span 

8. Hip height 

9. Hip width 

10. ankle height 

Athlete's body dimensions 
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    Application in Alpine race skiing lycra with sensors is under race suite no limitation of any movement of athletes 
 

Application in Alpine race 
skiing

lycra with sensors is
under race suite
no limitation of any 

movement of athletes
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Outputs:  
- 3D view – Avatar in motion – diferent views
- set of very precision biomechanical data 
 

       - accelerations - velocity - angles between part of body - orientation of part body - angular acceleration of part body - relative positions
 

- accelerations
- velocity 
- angles between part of 
body
- orientation of part body
- angular acceleration of 
part body
- relative positions
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Biomechanical 
data of the 
body 

For meassurement you 
can choose
- single part of body
- compostion parts of 
body 
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Example : avatar + graph + biodata quickness of the right foot in a strike in 3 axes m/s-1 
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Center of Mass + Hip Angle+ Knee Joint 
Angle

  
 

outputs: data and  avatar
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Example of Alpine Race Ski: 
avatar+ data + video
  
 

For example, 

Right foot acceleration, velocity 
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Example – Video+ avatar – synchronisation 
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Example – Video+ avatar --- different view of Avatar view 
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Example – Video+ avatar --- comparations of 2 runs 
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Example – avatar - comparations of 2 runs on same position of pelvis – panvy 
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Example – avatar - comparations of pelvis – panvy in 2 runs
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Example – Video+ avatar+ Biodata  Center of mass – Accelerations in 
m/s2                                                       x = toward    y = backside 
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Example – Video+ avatar + biodata  Right Hip angels   deg
                                                                        Abduction     Flexion 
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Example – Video+ avatar + biodata - Right, Left Shoulder + Hip Joint in Angle



  Ready for cooperation 

Ready for cooperation 

.
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