INTERNAL MODELS IN INTERCEPTION
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Q: Do humans build internal model of ying objects in interception? model can be built.
_ _ A: Yes, because subjects nd easier the case in which the ball dynamics is kept constant

The presence of delays in our central nervous system causes a systemat ic delay and a model can be built. Fig 5: (Top) In red
between action instantiation and the corresponding motor act. During interc eptive or | | - e — et e oF (e

catching tasks, in particular, these delays prevent the instantaneou s adjustment of our Q: Is motor system involved in prediction? | | | | REERGRRR roigit ine | -
movements and force us to use a strategy alternative to feedback c ontrol. We have A: Yes because a con ict between the environment in which subjects moved (gr avity) = 2l
designed an interception experiment with the aim of understanding w hether this and the one they saw (upward oriented force eld) in uenced their performance. If o thel bta”' : Ifn
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When humans see
a ying object for

the rst time, they Using a model, prediction Is easier. )

try to intercept it arrival point e in the
just extrapolating its Set oFfrisls three experimental
trajectory.  (Bottom) - cases. A negative
However, when they 8 difference (pink)
nave the possibilty to e means  that the
see and intercept the paddle is nearer to
same object many Paddle position nearer to | N the real ball arrival
times, they model T straigth line arrival point = point.
Its characteristics.
Afterward they will
use the model to
better intercept the In the rst sets of trials of the xed force eld condition and in the whole varia ble
target. force eld condition subjects ended up with their paddle nearer to a fal se arrival
position. This position was obtained extrapolating the ball trajectory with a st raight
line, tangent to the real parabolic one in the point where the ball vanished behind
_ _ the occlusion (the green line in gure). This result indicates the progres sive building
Malin questions \ of a model in the xed force le case in opposition to the continuous extrapolation
strategy adopted in the variable force eld case.

Intercept them?
Is motor system involved in the modeling phase?

Do humans build internal model of ying objects dynamics to bette r j
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Methods
Fig. 3: Absolute mean error (distance between paddle position a nd real ball arrival point) for the xed The possibility to model object dynamics has a relevant in uence on p rediction and
force eld and the variable force eld cases. Mean and standard e rror among subjects. interception

As soon as a xed force eld temporarily varied Is restored, errors r eturn in trend with

The xed force eld case allows for better performances than the variable force their previous values, as subjects could simply return to a model alr eady learned.
eldcase. Whenthe xedforce eld is suddenly replaced with a vertical force that Prediction is not only in uenced by what is seen (the behavior of the o bject and its
changes randomly its orientation at each trial (14th set) an error peak appears. dynamical feature) but also by the environment in which subjects m ove their hand (a

j gravitational world).
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A visuo-motor con ict makes prediction more dif cult.

Further developments o
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Fig. 1. Experimental setup: (right) a schema of the game playe d by subjects; (center) error measure;

(left) a sketch of an experiment. 28 subjects participated in the experiment. : _ _ —— _
Expand research to different object behaviors (eg. drifting or rolling) and

to different force elds (eg. not gravitational force elds).
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Is the ball arrived
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Analyze if there is a difference in the modeling phase the horizontal bar?

when subjects have to predict  just giving a visual — __———

25 . _ -
judgement or when they have to  move their hand

/\ while predicting. Poss(i)t;lt

The nal aim of my research would be to understand how the abi-
lity of predicting future course of actions is developed and used by
humans and how it could be applied to the construction of better
robotic systems.

\?—V\s
15 RHN/

Fixed force field, downward HNV i

5 10 1314 15
Blocks of trials

Acknowledgments: The work presented in this paper has been supported by the ROBOTC UB
project (IST-2004-004370), funded by the European Commissio  n through the Unit E5 "Cognitive System”.

Fig. 4: Absolute mean error for the two xed force eld cases: upwa rd and downward oriented. Mean
and standard error among subjects.
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