
In previousstudieswe observedthat intercepting a target may require modeling the force field which
drivesits motion. Thequestionwe addressin this study is what force field parametersare to be modeled.
Therefore,we performedanexperimentto understandwhether force field direction andmodulusareboth
involvedin the modelingprocess. We investigatedhow the stability of theseforce field featuresaffectsthe
prediction and in particular the motion strategy adopted in the interception. Moreover we compared
interceptionresultswith the onesof a similarpurelyvisual task to evaluatewhether different mechanisms
areinvolvedin predictionin dependenceof the goalof the predictiveeffort.
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Hand �t Tangent line predicted arrival point

Hand �t Parabolic predicted arrival point

Mean error always different 
from 0 (p < 0.01).  The straight 
line is not a good predictor of 

final hand position.

Mean error not significantly 
different from 0 (p = 0.21) for 
the fixed force field case only.  
The real parabolic arrival point 

of the ball seems a good 
predictor of final hand position 

for the fixed case.

Hand nearer to the tangent 
straight arrival point

Hand nearer to the 
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If there is complete force field stability, subjects  direct their hand to the real (parabolic) 
arrival point of the ball. In the other cases they are nearer to a tangential approximation of 

the target arrival point.
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Learning in the motor task is significantly greater in the case of 
acceleration and motion orientation stability, while in the visual task no 

significant improvement due to stability could be observed.
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Learning seems instead to 
depend on force field stability 

only.
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Err = -0.001 VyVan+ 34.08
Err = 0.081 VyVan+ 14.39
Err = 0.099 VyVan+ 16.02

When there is no force 
field stability, the 

interceptive performance
depends on the  vertical 
vanishing speed  of the 

target.

fixed  

variable

var, fix. 
orient

variablevar, fix. 
orient

fixed  

variablevar, fix. 
orient

fixed  

Motor task


