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Focusing salient objects

Obtaining verbal information from “parents”

Modeling objects from appearance

How we humans understand visual scenes ?How we humans understand visual scenes ?
Babies naturally acquire the ability to do it.Babies naturally acquire the ability to do it.
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Visual attention estimationVisual attention estimation

Identify positions that 
are visually salient 
from an input video.

Video segmentationVideo segmentation
Extract object-
like regions at 
the visually-
salient positions.

Visual feature extractionVisual feature extraction
Extract image 
features from the 
object-like regions.

Automatic annotationAutomatic annotation
Estimate information of 
images to be annotated 
from image features 
and knowledge which 
has been acquired

Manual annotationManual annotation

Modify the annotated 
information in supervised 
manners, if necessary.

Model learningModel learning
Find relationships between 
image features and 
annotated information by 
machine learning.

SaliencySaliency--based video segmentation    [Fukuchi 2009]based video segmentation    [Fukuchi 2009]
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Visual attention estimation    [Pang 2008] [Visual attention estimation    [Pang 2008] [MiyazatoMiyazato 2009]2009]

Perspectives:  The next step towards the Perspectives:  The next step towards the ““ultimate goalultimate goal””
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Idealized as the average 
strength of the visual stimulus

Saliency responses perceived 
through a Gaussian density

A density map indicating the 
probable human-attended positions 
estimated from SSM and EMP

A cognitive state that governs 
the patterns of eye movements

Given in advance
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Our framework of visual scene understandingOur framework of visual scene understanding

•• Smooth transition of learning strategy:Smooth transition of learning strategy: (1) Supervised semi-supervised + reinforcement
(2) Bottom-up attention-based Top-down knowledge-based

•• Scalability Scalability for a large amount of acquired “knowledge”
•• Interaction strategyInteraction strategy to educe “intrinsic information” from partners (humans, possibly other systems)
•• Multi modality:Multi modality: Audiovisual attention, tactile perception, “shape from tactile”

Ultimate goalUltimate goal Realize humanRealize human--like visual scene understandinglike visual scene understanding
• Can detect, recognize and retrieve 

registered objects from cluttered 
visual scenes

• Can detect unregistered “objects”, 
find them “unregistered”, and 
request their “information”

Graph for segmentation
[T-link cost]
derived from posteriors
[N-link cost]
based on intensity similarity

Derive min cutDerive min cut
High prob. 
of attention

MRF updatingMRF updating

[Contributions][Contributions]
1. Attention-based priors
2. Sequential update of priors and 

likelihoods with previous 
segmentation results

[Contributions][Contributions]
A biologically-plausible stochastic
model of human visual attention


