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Catching for Real and Catching for Fun in Ecological Psychology. Focus o
“Internal Models of Target Motion: Expected Dynamics Overrides Measuref
Kinematics in Timing Manual Interceptions”

Apostolos Geor gopoulos
Veterans Affairs Medical Center, Brain Sciences Center, Minneapolis, Minnesota 55417

The problem investigated in this article is at the heart @001) has demonstrated. Remarkably, a theoretical develop-
perceptual-motor control and is centered on the relevance anént regarding temporal aspects of action has come indepep-
importance of taking dynamic (kinetic) variables of motionjently to positing a pervasive internal representation of kineticg
into consideration when intercepting moving targets. The tak@eorgopoulos 2002; Lee 1998).
home message is that the context of the situation makes all thg'he experimental design of the study by Zago and collabof
world’s difference: if you are trying to intercept a fallingrators (2003) was clean and clever. It comprised both red|
object, then you definitely rely on apparently internalizegunching as well as intercepting a virtual target. Although nicg
knowledge of gravity; but, when you play games with intera priori, this design proved its importance by the fact that quite
ception on a video screen using a mouse, you conveniendlifferent results were obtained in the two cases, notably th
switch to a strategy based on the assumption of uniform m@mployment of a uniform-motion model strategy in the virtual
tion, also a very appropriate knowledge in this case! Thigise and a gravity-incorporating model in the real punching
context-dependent dissociation brings to focus the notion @se. | must say, | would not have predicted these results
selective tuning (Shepard 1984) between two resonating sygyould have thought that the gravity model would have carriec
tems consisting of the subject attempting the interception agffough to the virtual case) but, of course, the results unde
the perception-action environment where the interception dgored, once again, that the brain is smarter than otwenai
taking place. In that sense, the subject’s differential strategyedictions!
depending on the context, can be seen as a selective tuning tpwould hazard the suggestion that Gibson would have loved
two differentaffordances (Gibson 1979), one made availablghese results on internalized gravity information. As the
by gravity (and most probably internalized through biologicabunder of ecological psychology, he promoted the idea tha:
evolution), and the other made available by the video displgyeaningful aspects of the environment to which organism
(and most probably internalized through individual learninghaye been exposed over thousands of years are internalized a
This line of thought stems directly from Shepard’s (1984)sed routinely and necessarily to guide behavior; the evidend

treatment and extension of Gibson's ideas (Gibson 196fym the present study on internalized gravity would have beef
1979). As put by Shepard, “We interpret and anticipate signifaysic to his ears.
icant events by means of a system that has internalized the

enduring constraints that govern such events in the worlg. - c e ncES
(Shepard 1989). Although, over the years, Shepard has place _ .

special emphasis on the constraints of kinematic geome;i’fe‘rjc“taggﬁiﬂ'r‘gniéig?grzzse{‘g'ol”;gpome”t“‘TEXp Psychol: Human
being reflected in mental tranSfor_matlonS’ h_e has al_so con 'rgc?Soulos AP. Cogniiive motor control: spatial and temporal aspects.
ered favorably the case for the internalization of kinetic as-current Opin Neurobiol 12: 678683, 2002.

pects, as manifested, for example in tiepresentational mo-  Gibson JJ. The Senses Considered as Perceptual Systems. Boston, MA:
mentum (Freyd and Finke 1984), a mental analogue of theHoughton Mifflin, 1966. ,

momentum of a moving physical object. It is interesting thaﬁ'ﬂ?u”gﬁt‘]dnm?ﬁﬁdfg;‘;a' Approach to Visual Perception. Boston, MA:
Shepard's discussion of this issue has revolved around percegguaniti F and Maioli C. The role of preparation in tuning anticipatory and
tion, not action. For example, he wrote that “Possibly somereflex responses during catchingNeurosci 9: 134—148, 1989.
pervasive principles of physical dynamics (such as a principlee DN. Guiding movements by coupling tauicol Psychol 10: 221-250,
of momentum), in addition to the more abstract principles ﬂlggs-

. : . . clntyre J, Zago M, Berthoz A, and Lacquaniti F. Does the brain model
purely kinematic geometry, have been internalitcetthe extent Newton's lawsNature Neurosdi 4: 693—694, 2001.

that they inﬂuencel apparent ”Dtion" [italics m!ne] (Shepard Shepard RN. Ecological constraints on internal representations: Resonan
1984). However, it is under real-life, perception-action condi- kinematics of perceiving, imagining, thinking, and dreamiRgychol Rev
tions that representations of kinetic variables come to promj91: 417-447, 1984.

; PR S%epard RN. Internal representation of universal regularities: A challenge for
nence, as this study by Zago and collaborators (this issue, connectionism. In:Neural Connections, Mental Computation, edited by

1620-1634) and previous work from the same group on Eartikadel L, Cooper LA, Culicover P, and Harnish RM, Cambridge, MA: MIT,

(Lacquaniti and Maioli 1989) and Outer Space (Mclntyre et al. 1989.

Zago M, Bosco G, Maffei V, losa M, Ivanenko YP, and Lacquaniti F.
Address for reprint requests and other correspondence: A. Georgopoulosnternal models of target motion: expected dynamics overrides measure

Brain Sciences Center, VAMC, One Veterans Dr., Minneapolis, MN 55417 kinematics in timing manual interceptionsNeurophysiol 91: 1620-1634,

(E-mail: omega@umn.edu). 2003.
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