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Developmental robotics: a survey

Max Lungarella*, Giorgio Metta', Rolf Pfeifer’ and Giulio Sandini'
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Abstract.  Developmental robotics is an emerging field located at the imtesection of robotics, cognitive
soience and developmental sciences. This paper elucidates the main reasons and key motivations behind
the converpence of helds with seemingly disparate interssts, and shows why developmental robotics
might prove to be beneficial for all fields imvolved. The methodology advocated is synthetic and
twoe-pronged: on the one hand it ::mplml. mhots o instantiate models originating  from
d.c\::lu;nm:nml sciences; on the other hay aims hetter robotic systems by exploiting

research issues and pomits o some future research -lll.ra.,llunh.

Keywords:  development, embodied cognitive science, robotics, synthetic methodology

1. Introduction

Developmental robotics 1s an emergent arca of research at the mtersection of robotics and
developmental sciences—mn particular developmental psychology and developmental
neuroscience. It constitutes an interdisciphinary and two-pronged approach to robotics,
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developmental sciences; on the other hand, 1t amms o develop better robotic systems by o
imsights gamed fom studies on ontogenetic development. This paper gives a survey of th
research issues and points o some fulure research directions.

Keywords:  development, embodied cognitive science, robotics, synthetic methodology
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As we are not particularly interested in the mixture component
probabilities & (they can be considered nuisance parameters),
we can compute the effective prior over z by marginalizing
over & which has a closed form expression due to the conju-
gacy between the Dirichlet and Categorical distributions (i.e.,
the posterior distribution of & has the same functional form as
the prior),

X BEENMNERTIRT
- ~~~FBIEE~~~~ERUET

Definition 1 (Conceplual solution) Consider  the  control
systemt (1) A conceptual solution ¢ @ Rog 2 X = U is an
arbitrary solutiomn of (1) corresponding o an inital value
x and a control w © I at time t satigfving the following
conditions:

hll

o For fived x, funciion 4 Bsg — X s continuous.
« Consider a diffeomorphism ¢ : X — Ji." where X © X.
Then, &~ (ap(t,x)) is a solwion of & = &7 f($(F),1)

ot X if and only if (1, ) is a solution on X.

e
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The Free Encyclopedia From Wikipedia, the free encyclopedia

Wai The Gradient is the rate of variation of a numerical quantity. It may
din page refer to- Wikitonury Look up gradient in Wiktionary,

Contents . ;',,_:::: the free dictionary.

Featured content e Slope or grade, referring to the inclination of a road or other
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b Printlexport s (Gradient, in vector calculus, a vector field representing the maximum rate of increase of a scalar field or a

~ Languages F e multivariate function and the direction of this maximal rate.
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Gesky s Gradient theorem

Deutsch e Gradient method
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