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Coordinate transforms

M are central to sensory-motor
cognition but also critical to higher
cognition!
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Coordinate transforms involve binding

steer: gaze angle retinal space
® need a bound neural K 8 8 X P

representation of

M retinal space

M saze angle

M project to body space

® neural evidence: gain field body space
(Andersen/Pouget)

[Schneegans Ch 7 of DFT Primer, 201 6]



Coordinate transform
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Coordinate transform
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Coordinate transform
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Coordinate transform
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Coordinate transform

10

q K T T T T T
A . retinal field B
R — /N
2
B . :
S 1o . . . . . visual stimulus
—-60° —40° -—-20° 0° 20°|| 40° 60°
60°
=
=
- o H 40°
N
<
an

gaze direction

i i 1740° /_Az’o'o\ /’1)0\ /"}BO\
T : -
. . aze stimulus  stimulus
10 0 -10 retinal position Azt :
activation direction  (retinal) : g)l:)ec?c/;i :

[Schneegans Ch 7 of
% DFT Primer, 2016]



Retina => body space
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Spatial )
remapping —
during
saccades

[Schneegans, Schoner Biological Cybernetics 2012]
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Concepts, relational thinking

“red to the left of green”

M grounding: bringing the target  reference
target object of a
relational phrase into
the attentional
foreground

[Lipinski, Sandamirskaya, Schoner 2009 Ba il S T T U
... Richter, Lins, Schoner, Topics 2017] R B



[Richter,
Lins,
Schoner,
ToPiC
(2017)]
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binding to role
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cued visual search
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“red to the left of green”
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Concepts, relational thinking

B => hands on exercise
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Mental mapping and inference

B propositions
B “There is a cyan object above a green object.”
B “There is a red object to the left of the green object.”
B “There is a blue object to the right of the red object.”

B “There is an orange object to the left of the blue object.”

M inference

B “Where is the blue object relative to the red object?”

[Ragni, Knauff, Psych Rev 201 3]
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reference color memory
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reference “where is blue
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