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This is called the gradient descent algorithm .



Image segmentation
Basic idea of Image Segmentation :

Task I : extract sets  of points describing the boundaries ledges of  objects ;

Task 2 : Find a binary image I " black and white " ) so that "

white
" color

represents the objects .

Information from the image : ( I :r→ IR : D=  image domain )

Edge detector : V -

- 52 → IR such that VCI ) is small if I
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edges of the object .
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by linear filtering with filters :
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Example 2 :

VIII. i+p÷iT
Segmentation models :

1. ( Explicit ) Parameterized curve evolution ( Active contour  model )

Goal : Find a parameterized curve 8 :[ 0,2T ' ] → R such that  it represents the

boundary of the object .

2. ( Implicit ) Level set model :

Find a function Y :r → IR such that Yee's > o if I is inside the object

and Yat ) so if  I is outside the object . M¥4
,
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( { o } ) = { IER : 9ixl=o} is a set  of points  on the boundary of the object .
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This segmentation method is called the Level net method !



Active Contour model ( Kass
,

Witkin , Tergopoulous)

Let I :r→lR be the image .

41122

Goal : Find 8 :[ o
,

2K ] → r
,

which lies on the boundary of the object .

Assume the boundary is a simple closed curve
. Then .
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Let V -

- r → IR be the edge detector .
We consider the snake model to find

8 that minimizes the snake energy :

Esnake (8) =L I Visit
'

ds t PJ
.

"

VCRs Dds
- -

enhance smoothness Find Hs ) that lies on the boundary
.

of Vcs )

Goat Use gradient
' descent  algorithm to obtain 8

.

Reinach:

8=19
, ,

%)
.

i
.

Hsi -

- C 9.
'

is
,

kiss )
.

⇒ N' is 't !

ya .



Starting from 8°= Initial curve ( e.g. circle )
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In order that # ⇐
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Discretization of the snake model: 8=24,4,
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The discrete derivative can be approximated by :
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the discrete snake energy can be written as :
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To minimize Esnake
,

we compute the gradient  of E snake .
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The gradient descent algorithm can be written as :
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