
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.

Introduction

Experimental design

Setup

.

Filtered hand vertical speed
(mm/s)

Ball vertical pos.

Hand vertical pos.

Interception 
start time

Interception 
stop time

Time 
behind 

occlusion

Error

Vertical pos. 
(mm)

PRETASK
70 straight lines
Training phase

Fixed

Var, fixed orient

Variable

Models

*
P = 0.03

Multiple

One Shot

Only  in the case of force field stability, the 
�u���i�}�Œ�]�š�Ç���}�(���]�v�š���Œ�����‰�š�]�À���������š�]�}�v�•���]�•���^one shot�_�X

�9���}�(���^�}�v�����•�Z�}�š�_���Z���v�����•�‰���������‰�Œ�}�(�]�o���•Example of hand speed profiles

Hand �t Tangent line predicted arrival point
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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.
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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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only.

Performance

Motor strategies

REFERENCES
[1] Aglioti, S. et al., Current Biology, 1995, 5: 679-685 
[2] Dubrowski, A. et al. Vision Research, 2002, 42: 1465-1473 
[3] Zago, M. et al., Journal of Neurophysiology, 2004, 91: 1620-1634
[4] Hayhoe, M. et al. , In: From Reactive to Anticipatory Cognitive Embodied Systems., 2005
[5] McIntyre, J., et al., Nat Neurosci., 2001. 4(7):  693-694.
[6] Zago, M., et al., Vision Res., 2008, 48(14):  1532-1538. 

ACKNOWLEDGMENTS
The work presented in this poster has been supported by the ROBOTCUB project (IST-2004-004370), and the ITALK project (ICT-
214668) funded by the European Commission.

CONTACT:  alessandra.sciutti@iit.it

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.
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