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Scene Representation

e nternal representation of environment

e foundation for every higher cognitive
operation and action

e stable despite eye and body movements

~* limited capacity, link to long-term memory
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assembling bound representations
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Robotic Scenario

e apply to table-top scenario and human
interaction

e use the internal representation for behavior
generation

e nteract with humans




Robotic Scenario: Behaviors

e explore the environment and store objects
and their features internally

e maintain the internal representation

e guery the representation to create
autonomous action




Scenario: Conjunctive Visual Search
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and the target object is brought into the attentional foreground
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the features are extracted and stored in WM
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the neural dynamic architecture
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autonomous sequential exploration of the scene, building the scene memory

' I . T s Elementary 7\
' _ . = . ] Control
S/F Bottom-up Attention F Bottom-up Space/Feature Memory | SIF Memory Attention | F Memory 1] Units Ll ©
selective Attention multi-peak, self-sustained W&o Y  Selective ¥ T Altention 1 =
feature g thresho/d, , 00 ' . . , , 2 1 ,: feature / 7 7 : ':, , Z / / g
read-out copy, o .  : :'::':, g 7 readout § @~ , Z///,,,///// 00 g \—/
q q q ‘X 7 Y 7 .
—/\- y, & >’ 7 1] | / / 1 Memorize
feature Space feature “ feature X /7777777777 /777 777 7 é 2
Space feature Space e, )
recon- 7 o attended
......................................... _ ! - G 02029 foatures —» o
L. y feature struction L :/,’ :’ :’ y . 1 T ¥ :’ :’ feature | : : 8,
X I space i % % 07 o featuel ﬂspace 0000 o
1 i 7 7777777 ¥ forwafding v Ch no match
sub-threshold positional } positional ange results U\@ -
copy selection 7 _ ' Ty selection . > Modules ||} A~
Spatial Salience Attention . @
selective F Reference : 2
Inhibition of Return : sub-threshold copy Gate . NE
memory trace ’ / I / I
P A~ A / F/S Memory Cue N
- —. multi-peak : Visual
graded sub- + localized excitation “g, — @ Search
: threshold copy Transient Detector /\ )
- = ll —’
Space/Feature Bottom-Up Al A fostars j P —— — o
multi-peak space F Search space H match ®
' — S O N N O Cue ; resuts LS|
Summed 1 % 1 Cue . % >. o o ; ’ ;////’//,//,,/2’ /
feature pasiiona/ Spatial Salience t— slice ' % e .
space mformatlon' multi-peak cue-induced _t F Reference ropedlld Lslo]
N N salience . P SeleCtive, 3 features, 1 % 2 /
, - - NS \_ weiahtin F/S Bottom-Up Cue self-sustained AN ™
L y g g lt- k Z 4,/,’ 7 Z ///
X iy 4— it feature ' expected - 2 é |
. X : spEs 1 features Exnlore ,,
feed /\ ,\ i . %// :
forward feature cue by “’ “w »
rocessin space reference e
P 9 Camera Image sub-threshold P feature 8]
/ COpy ........................................ Space i : -_-.; : é
W 7

-




ATTENTION

INPUT ACTIVATION SIGMOIDED ACTIVATION







ATTENTION

ACTIVATION SIGMOIDED ACTIVATION




change detection, shared core control process
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