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2. METHODS

3. RESULTS

     The median error of the cross validation 
was 0.19 m/s (Q1: -1.67 and Q3: 1.65 m/s).

     The range of the errors was -8.44 to 6.49 
m/s.

     log(Acceleration) was strongly correlated 
with velocity (R2 = 0.71).

     The final equation for estimating velocity 
was:

Velocity = 6.4*log(Acceleration)-4.9
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4. CONCLUSION
Throwing velocity can be estimated with a reasonable precision, 

using a small and cheap accelerometer mounted to the forearm.

However, in order to use the current method, the whole 

accelerometer recording needs to be segmented into smaller 

parts containing only the acceleration of the throwing motion. 

Future studies will aim to make this process automatic.

Further development of the proposed method will allow 

researchers to better understand the association between 

handball throwing load and development of shoulder injuries. In 

addition, a fully developed device, will allow players and coaches 

to monitor and control throwing load in a simple and cheap way.
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Handball is an intense and popular sport. Unfortunately, it is also

a sport with a high number of injuries and especially the

shoulder is at risk.

A recent study showed that development of shoulder

injuries is associated with sudden increases in handball

training load, where handball training load was defined as 

playing time. It was, however, not investigated whether the 

number and intensity of throws had an effect as well.

This is in large part due to lack of feasible methods for

measuring these parameters and therefore the purpose of

this project is to develop a method for measuring throwing 

velocity using a small and cheap accelerometer.

8 females and 11 males participated in the study. Each player 

threw 25 throws of different types and intensity, while the position 

of the ball and hand was recorded using 3D motion capture and 

from these recordings, the actual ball velocity was derived.

                 Simultaneously, an accelerometer, with a range of 

                    ±200 g and sampling at ~250 Hz, measured the

                   acceleration of the distal part of the forearm and peak

     total acceleration was calculated.

            Velocity was modeled as Velocity = b1*log(Acceleration)

                 + b2 where b1 and b2 are constants.

                     The model's predictive performance was assessed

                      using leave-on-subject-out cross validation and the 

final model equation was determined using linear regression.


