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Introduction

A What is image segmentation?

I Technically speaking, image segmentation refers
to the decomposition of a scene intbfferent
components (thus to facilitate the task at higher
levels such as object detection and recognition)

I Scientifically speaking, segmentation is a
hypotheticalmiddle-level vision task performed by

neurons between lowevel and higHevel cortical
areas

A There is no ground truth to a segmentation
task (an example is given in the next slide)




Dilemma
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Another example: when we look at trees at a close distance, we consider
each of them as a different object; but as we look at trees far away, they
merge into one coherent object (woods)



Overwew of Segmentatlon Technlques
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Edgebased Techniques
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ColorBased Techniques

A Color representations
I Device dependent: RGB (displaying) or CMYK (printing)
I Device independent: CIE XYZ or CIELAB (L*a*b*)

A There are different specifications of RGB color spaces
(e.qg., HP/Microsoft vs. Adobe)



http://upload.wikimedia.org/wikipedia/commons/0/03/RGB_farbwuerfel.jpg

Color Space Conversion
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Data Clustering via Kmeans
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Instead of2D, kmeans can be applied 3D color space RGB or L*a*b*



Texturebased Technigues

What is Texture?
No one exactly knows.
In the visual artstexture

IS the perceived surface quality
of an artwork.
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Motion Segmentation
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Document Segmentation

A Document images consist
of texts, graphics, photos
and so on

A Document segmentation
IS useful for compression,
text recognition

A Adobe and Xerox are the
major players




Medical Image Segmentation

A Medical image analysis
can be used as
preliminary screening
techniques to help
doctors

A Partial Differential
Equation (PDE) has been
used for segmenting
medical images

active contour model (snake)

14



Range Image Segmentation
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Biometric Image Segmentation

A For fingerprint, face and
Ir's images, we also need
to segment out the region
of interest

A Various cues can be used
such as ridge pattern, skin
color and pupil shape

A Robust segmentation
could be difficult for
poor-quality images




A6bayl CAyacCcuO®° aor
AAO CUOT UAG6AVI CAY &
AiOéeauoOFAA@BUWN -G U
i A e&dvda- O -1 YUQ(’)T EAa&ei A
yiéﬂTUAQQ Aéééééﬂ<
yUaedbcaUAUaxET a-0EQJ
6 A@é v ayi agi UAOUETRGA
e-eUERAOYy AOO°AGLE



Lo = . . 1(1-1(-1 O-1]0
AERAAE- ®@0Ua&0Vy EO 4 aee ° Y R
118 (-1 ‘1] 4
g
A Laplacianmasks havehe largest 1f-1]-1 01-1(0

coefficient at the center of theV
while neighbor pixels have an

opposite sign

A This mask will give theigh response to the object that has the
similar shape as the mask such as isolated points.

A Notice thatsum of all coefficients of the mask is equal to zero

This is due to the need théte response of the filter must be zero
Inside a constant intensity area
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Location

porosity



A

A6aOaeEi 6yé- UEOAAUUERAE- Ooeé.

N

A

|

¢ P P
P ¢ P
P P G

|

P P P
¢ ¢ C
P P P

AUe Oo €3 EE6

45T Eé 0§

U

AUe Ui






A6adaeéeEi 6fHeughUnrsiranA (

A Problem: fit a straight line (or curve) to a set of
edge pixels

A Houghtransform (962 generalized template
matchingtechnique

A Considedetection of straightines:¢o & & ©
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Hough transform (conj
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A Drawa line in the parameter spaams,cfor each edge pixel
X,yand incremenbin counts alondjine.
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' 1’=i 7’
X 1% A M
. gl
"z, .
Pt
- detectipeak
o Ay
. - f#‘f’
"H'. -~ F 4 ,
- P
iu ” {",{
i

23



Calculation of the
Hough transform (cont.  Hessh tanstom
Alternative parameterization avoids infin#stope problem
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Similar to Radon transform
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Hough transform and

Inverse Hough transform

AWith the Hough transform with
EQO2 &»earxy’
apoint (x,y) in the image becomes a
sinusoidin the Hough parametespace
AWith the inverse Hough transformuith
EQO2°H8a A Y’
a point (2 in the Hough parametepace
becomesa line in the image.




Discrete Implementation and

relation to the Radon transform
Hough transform

For all &,y) where f,y)!=0
Forall (", ) where xcos +ysin’ =
HC L, ):=HC ) +Hx,y)
END

END

For all (r;)

Forall (x,y) where xcos +ysin' =

H(C,)=H(,") +(xy)
END

END




Hough transform Exampk
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Hough transform
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Hough transform Examplé

Original image
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Hough transfornexample

Original IC image (256x256)
Ty
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8 (degress)

Edge detection (Prewitt)
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Line detectionwith the Hough transform

a) b)
c) d)

a) Infraredimageof

an airport.

b) Thresholded
magnitudeof the
gradient.

c) Houghtransform
d) Inverse Hough
transform of the3
strongest peeks in
c) combined with
linking of gaps
<5 pixels.

Then overlaid on
a).

NEG THETA

POS

THETA
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Circle detection by Hough transform
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Hough transform and inverse

Hough transform of circles
A With the Hough transformvith

@D @ D) G
a point (@, w) in the image becomes a circle in the
Hough parameter space.
A With the inverse Hough transformvith

® @) (@ ©)

apoint (x,y) in the Hough parameter space
becomes a circle in the image.

For all(®, @) where bi@, ®)1=0 ) )
Forall (x,y,c) where (& ©) (00 @©) @
c(X,y, C):=CcX.Y, G) + b, W)

END
END
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Calculation of théHough transfornfor circles
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Example: circle detection by Houttansform




