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Industrial robots, assembly line:
Fast, reliable, precise, but highly specific



Ra:mba

ROoBODTIC FPLOORN WA

Meno tempo per pulire,
piu tempo per voi.

Roomba, the robot
cleaner, more general
but... it does not do
much!




... the challenge for robotics is to realize robots
that can deal with uncertainty



picture from: (R. Pfeifer 1996)
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What a machine sees What we see

Adapted from: P. Fitzpatrick, et al. 2008,
Lorenzo Natale, Robotics Week, Morego, Genova Original work from Martin et al. 2004
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sensation
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movement




Robotics Neuroscience
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GUEH, T COULD Look. AT THE
STRRS ALL RIGHT. :
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(from Yarbus 1967)
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Adapted from Lederman & Klatzky, 1993
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a Cross a binary cross 2
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Learning ab- and others
Lear-eract

Learnin-he Body

\4

Time
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Blind spot

X

/0 0 15 70

Temparal Nasal
Retinal Perimetric angle (deg.)

MNumber of cones or rads / mm?®

Adapted after @sterberg, 1935
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Cones (periphery)

Rods (periphery)
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L. Natale, G. Metta, and G. Sandini,
Robotics and Autonomous Systems, 2002
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concha
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S(f)df
S ( f) df

ILD =10xog
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elevation [deg]
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IPD (barn owl, at 6 kHz)
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up/down
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L. Natale, F. Orabona, G. Metta, G. Sandini,
Progress in Brain Research, 2007
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9 4

 this algorithm cannot be used to track the hand
of the robot or to localize it during a grasping
action

 however It Is a good starting point to build more
complex models of the hand:

- ellipse fitting, train a neural network to compute
position and shape of the hand in the image
plane based on the current arm configuration

- color histogram
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Saturation

Saturation
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| Saliency Map

R-I-G_w//ﬁ&%

Edges

Input image

Color quantization

L. Natale, F. Orabona, G. Metta, G. Sandini,
Lorenzo Natale, Robotics Week, Morego, Genova Progress in Brain Research, From Action to Cognition, 2007
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Grasping a toy airplane Grasping a toy car
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* 44 4 .0

force sensing, tactile feedback, very limited vision



G. Pratt, M. Williamson (1995)
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Additional sensors
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work with Charles Kemp
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These explorative primitives are used by the following behaviors:
-hovering behavior moves the hand back and forth along v1
-depth behavior moves the hand toward the table, along v3
-pushing behavior moves the hand along v2 (towards the object)
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Some results...
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L. Natale, E. Torres-Jara, Intl. Conference on Epigenetic Robotics, 2006.
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