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n-1
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Binary image 
B(x,y,k)

I(x,y,k)
Gray-level image

nR

Image-histogram partition based on T  

Extraction of image-global information 

T
image-global

image-global

and 2) lie in a homogeneous area 1) have neighbors in B(x,y,k)

- Completing previous regions in B(x,y,k):

- Initalisation of B(x,y,k) with 

if points of the next region R  do not have  neighbors in B(x,y,k):

if points of the next region    :

then adding these points to previous regions
- Creating new regions (with avoiding region overlapping):

i

Ri

then defining a new region and adding these points to it

Structure adaptive, noise-tolerant region definition
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N: blocks  (=> N avarages)

( e.g. contrast change)
M: intervals/block (=> NxM maxima)

small gray-level region 
Adaption to local changes and to 

interval Minterval 4interval 3interval 2interval 1

frequency

0 100 150 200 25050

Adaptation to global object changes

Block 7 Block 8 Block N

Block 6Block 5Block 4

Block 2 Block 3Block 1

W

H

original image I(x,y,k)

gray-level

:max  = most frequent gray-level in an interval
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Image content-based

Segmentation-based

Object matching Parametric model-based

Motion estimation

Pixel-based

Feature-extraction
-based

Postprocessing
of motion vector fields
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Rule-based object correspondence

establishing

Motion analysis
- motion type detection

- detection/correction of segmentation
errors (object ovelapping, object separation, ...)

I(x,y,k)
Original

O(x,y,k)

I(x,y,k-1)
visual data

O(x,y,k-1)

Object position estimation

Spatial multi-threshold-based  segmentation

Object 
data

Object correspondence
data

Motion data

object-based

motion vectors V
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Displacement of
the max. frame col

Object displacement vector 

the min. frame col
Displacement of

I(x,y,k-1)

I(x,y,k)

max. raw

max. col

Object frame (bounding-box)

min. rawObject

min. col

Displacement of
the min. frame raw

Displacement of
the max. frame raw

Object 
I(x,yk-1)

Corresponding object
I(x,y,k)
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Recognized 
object

Search area

Displacement 
of min. col of max. col

Displacement 

Rotation axis

object   I(x,y,k-1)
Corresponding object
from I(x,y,k)

Translation Rotation in the image plane
(small deviation of the displacement of the object-bounding-box)

Object 

(I(x,y,k))
Object

Displacement
of the max. col V

3I(x,y,k-1)

Displacement 
of the min. row V1

Zoom

Rotation axis

V2 V3

Displacement 
of max. col

Displacement
of min. col

Interpolated  
displacement 

I(x,y,k-1)
object 

V1

(symmetrical, identical displacement of all object bounding-box)

object 
I(x,y,k-1)

Motion vector of the
object from
I(x,y,k-1)

Approximation of the horizontal rotation motion

(identical displacement of the object-bounding-box  sides)
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