Information Statistics Il
Lecture 6. Skeleton and mathematical morphology

Distance transformation
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1. Original image 2."1's" are assigned to pixelswhich
are on the 8-neighborhood boundary.
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3."2's" are assigned to pixels which 4."n's' are assigned to pixelswhich
are connected to the pixelswith "1." are connected to the pixels with "n—1."

Fig. 1. Distance transformation.

The pixel values of distance-transformed image indicates the distance from the boundary to the
pixels.

Skelton and distance transformation
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pixels whose values are greater skeleton = set of maxima.
than or equal to every pixel in
their 8-neighborhood.

(local maxima of pixel values) Fig. 2. Creating skelton from a distance

transformed image.
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Restoration of image from skelton
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1. squares of "size 2" are 2. squares of "size 1" are 3. one-pixel points are centered
centered on the pixelswith "3." centered on the pixelswith "2." on the pixelswith "1."

Fig. 3. Restration of the original image from a skelton.
The distance from the center of the restoring square ohs&ze— 1.

Skeleton and mathematical morphology
nB "circle" of radiusn
NB. Bcan be a structuring element of arbitrary shape.

X enB® Parts of the distance-transformed image where the pixel
values are greater thaml

Si(X¥) = (XenB3 — (X GHB%B Set of pixels that belong to the skeleton and whose value is

n+1
K(X) = ESn(X) Skeleton
X= E[Sn(X)DnB Restration of the original image from the skeleton

Proof) 7
[sh(X) 0 nB] =|(xe nBS-(Xe nBY,|0nB

=(Xe nB9 O nB-(Xe nB9, 0 nB
=(XenB9 g nB-(Xe nBSe BSB) 1 nB
=Xe nB O nB-X6 (n+1)BS (n+1)B

= Xng — X(n+1)B

O [Sn(X )anB ] = E[an - x(n+1)B]

n
= (X=Xp) O (Xg—X2p) O (X —X3p) O+
Since(A—-B) 0 (B—C)=A-C andX,g =0 for sufficiently largen, we get from the above
equationg[%(x) O nB] =X,
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