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Grasping primates vs robots

— Albert Einstein

What humans can do What robots can do




Macaque visuo-motor system for grasping
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e V3: Depth (stereo)

e CIP: Curvature and
Orientation

e AIP: Size, shape
o Affordances



Medscape




Modelling visual influences on
primate grasping




OBJECT AND GRIP REPRESENTATION IN AREA AIP 2587
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(a) Cylindrical grasp (b) Spherical grasp (c) Pinch grasp (d) Hook grasp



Modelling 3D features in neurons
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e Database

e Metadata
e 10 Classes.. 10 Objec

v Global Options
Background ... [llo,0,0
Fixed Frame /camera_depth_...
Target Frame  <Fixed Frame>

» _Global Status: OK

M 01. Point Cloud... |&

» Status: OK
Topic /re_kinect/featu...
Queue Size 10
Selectable &
Style Points
Alpha 1

Decay Time 0

Topic
sensor_msgs::PointCloud2 topic to
subscribe to.

Add

/Can.Cske_can

Rename

ts.. 10 Views.. 10 Grasps



Modelling cognitive influences on
primate grasping




Neural Engineering Framework (NEF)
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e Map between high-level function and neural activity

* Encoding . _ [e;-rx 4 bz’]
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Holographic Reduced Representations (HRRs): Tony Plate

[DOG] [BITES] [MAN]

Binding: [DOG ¢ BITES g MAN]
(Equal in magnitude)

Unbinding: Circular correlation




Our model

postures
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proof of concept

\.el " \.\-a-- f--\_
| | 32 " —
= . T O - @
L oy c Q@ © "
il =) . 0 8
[ . £ o ;oo ©
o ! (© | -
S— ' \ n“
ha w o

7}

©

—

/ g

2 7
o i %
5 = N &
©2 & 33 s
n PS c

20 5 u o =
=) | 0

S— ,/‘lll o

S
In revision

’dr
.

'
1
1
i
1
|
1
'
1
|
1
1
\

=
S
T

s
L
T

s
amw

W ——! \
v_—”—'—‘—« —ov
(i)

b
..r.._\f.".,
i

ey

RN
i PIERARR
S ©
)
-::.:. .:,:.—,...'..,.'_.,,,—z% o
.............................. --'- (\ o
-- o
laY
y Ql
O
. (a
- 7S S'o <t
o o]
Aunnoe






Thank youl!

Serge Thill
University of Skévde, Sweden

Renaud Detry
University of Liege, Belgium

Benjamin Rosman

CSIR, South Africa Bryan Tripp

University of Waterloo, Canada




