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step 2: Active Touch 
Pilot Event Generation

"Push"
known force

robot hand

Fi

movement

contact to an object to 
exicite object's behaviors.
( push / pull / pick up )

    Estimate the center of 
 gravity and kenetic functions 
  based on the analysis of 3D 
       shape and its posture

step 4: Physical Properties Extraction

obj2

mass
friction

extract physical properties 
and relational constraints.

Contact force "Fi" moves a cup.

obj1

obj1 obj2

step 3: Active Vision 
Behaviour Observation
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C
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observe object's behaviours
with haptic vision sensor.

repeat

haptic vision 

sensor

C
C

D
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er

a
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step 1: Active Vision 
      Object Observation

obtain 3D shape and posture 
of object with haptic vision 
sensor.

Real World

Repeat

Virtual Space
Simulator

can operate vir-can operate vir-
ual objects with ual objects with 
haptic interface.haptic interface. Virtual World

obj 1
obj 3

obj 2
obj 4

obj  5

obj 6

obj 7

obj 8

obj 9

obj 10

obj 11

obj 12

free

Relational constraint graph

free
fixed

fixed
fixed

fixed

t=0, r=1

t=0, r=1

t=0, r=1

t=0, r=1

t=1, r=0

1 2

4

5

6

7

8910 11

12

step 5:Geometrical and Physical Object Modeling

3
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Gravitational Direction

Active Scene Observation

Integrate multi-view Images

generate constraint graph

2D Rigid Transformation Event Observation Analysis

Observe pilot event

Estimate Contact Parameter

Estimate Free Space of Objects/Patrs

Estimate Contact Plane,3D Objects/Parts Segmentation

multi-view Images

Volume Representation of Scene

3DObjects Parts Free Space

Free Space of Objects/Patrs

DOF

Relational Constraint Graph

Contact Force/Point

rerarional constraints
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