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Motivation System Architecture

»

Color Image

¢ Object Discovery: find objects without pre-knowledge.

¢ Individuate objects before their category is known
(Pylyshyn 2001) [4]

¢ Approach:
¢ observe a 3D scene over time
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+ guide and bound processing by visual attention and
segment attended regions

Depth Image

+ store and update object information incrementally in

a 3D map =2 A moving RGB-D camera

=. captures a sequence of

+ read more in [5] "t the scene.

(N ] 3D Object Map

(30 Mapping )

"N NN NN NN NN NN NN NN EEE NN EEEEENEEEEEEEEEEEEE

YsssEssEEEEEEEEEEE

GssssssEEEssssEEEEssssEEsssssssEsssssmmmmseenmmannens® CennuEEEEEEEEEEEEEEEEEEEEE AN EE AN EEEEEE NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

¢S NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN ENEEEEEEEEEEENENEEEEEEEEEEE, I EEE NN NS SN N NS SN NEEESEEES NN EEEENEEEEEEEEEEEEEEEEE,
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:  From Saliency to Object Candidates o Inhibition of Return (IOR) :
. PREATTENTIVE FoouseD E . ¢ Suppression of processing * b) E.
. OBJECT . | STAGE | | ATTENTIONSTAGE | == PERCEPTION == locations that have been F H .
: ANALYZE THE OBJECT COMBINEFEATURES : : recently the fOCL:IS Of F % :
. "% attention [3] cron : .
: Generate proto-objects: : = #Enables exploration of the . :
. s scene and focusing on new S N Cue-Target SOA (msec) :
: Pre-attentive (parallel) stage: == objects :.
1. compute the saliency map [1] :E 0 .
= 2. threshold the saliency map i » ¢ltis both object- and f ’ .
» 3. find connected components (proto-objects) =x environment-based [2] .
= 4. rank them by average saliency - IOR inf tion is stored i .
* 5. inhibit already attended regions + 2 ¢IOR Information Is stored in iRy Tk
H . = . spatial 3D coordinates in and an IOR weight .
= Attentive stage: . .
. . . ) . = . oursystem .
= 6. Pick one salient blob & fit a rectangle around it =t .
= 7. Refine shape of blob with GrabCut segmentation i .
: e attendied region 10R wellh :
E : : In the other voxels E.
. : : IOR weights are decreased g
-'l- --’:."---- ----l’.
- . .
:  Evaluation :
E Ground truth Final 3D Segmentation results E .
E Object | Precision | Recall ¥ ‘ . E . E
: Note |69 43 :
: Y. cup |90 40 : .
: w. |93 40 .
. cup H
: Box |99 30 :
: Paper |99 40 : .
E Sugar | 62 61 E
: Cup |90 36 :
H Water |99 37 H
: Milk |98 39 : .
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