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Organ Donations
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Johnson & Goldstein (2003)
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Bremermann’s Limit

1.36 x 1050 bits/(s kg)
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Grasping
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Julia Child (1912 — 2004)




A Scene From

The French Chef - Julia Child

The Potato Show
Season 1, Episde 22, 1963



A Scene From

The French Chef - Julia Child

The Potato Show
Season 1, Episde 22, 1963



Two Experimental Conditions
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Human Grasping Strategies

Target object placed behfind@ panel

Marianne Maertens
Modelling of Cognitive Processes

2l José Alvarez-Ruiz







Traces of Support Contacts
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RBO Anthropomorphic Hand







PneuFlex Actuators
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Amazon Picking Challenge: Results




Why Are Humans So Much Better?

They let the body solve the problem!
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Why Are Humans So Much Better?

They are optimized for behavior!
(as are all biological systems)
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James J. Gibson (1904—1 979) Eleanor J. Gibson (1910-2002)
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Manipulation
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“Learning to See (Sense)”

Sclera Choroid

Ciliary body Optic nerve
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Learning to See With Dlstractlons
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Moving With Distractions (Robot’s View)
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Robot's perspective:

Reward:

Observation:
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Did the Robot ,,Learn to See‘“?
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Five Robotic Priors
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- Only a small number of world properties are relevant.

‘l\";;&\ . Ltemporal coherence(Da QB) = E [”A§t ||2]
" Task-relevant properties of the world change gradually.

' —||8e, —3
Lcausality(D7 gb) - E[e 1502 =52, | ‘ At — Qty, Tty # TtQ]

The task-relevant properties together with the action
determine the reward.

Lyvoporionaty (D @) = B| (| 81, | = A1, 1)? | ar, = au,

i The amount of change in task-relevant properties resulting from an
action is proportional to the magnitude of the action.

‘ repeat E[ _l|§t2 —gtl ” HA‘§7§2 o A§751 “2 | atl — at2]
The task- relevant properties and the action together

determine the resulting change in these properties.
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Why Are Humans So Much Better?

They had evolution program task-relevant
dimensionality reduction into the
nervous system!
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Online IP: Three Recursive Estimation Problems

spatial coherency

rigid body physics

kinematics
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Layers of the Cortex / Connectivity of Visual Cortex
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Why Are Humans So Much Better?

They interpret multiple sensor streams
at once, hierarchically,
taking into account what they “know”
about the world at each step!
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Understanding Regularities in the World
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Learning About Furniture World

The robot interacts with an environment containing kinematic regularities.
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A Relational Representation




Learning Performance
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Why Are Humans So Much Better?

They have society, education,

the environment, and “survival’

to tell them a lot about what is
important.
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Robotics and Biology Laboratory @ TUB




Understanding Intelligence by Building Robots?
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