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Limitations of segmentation algorithm based on Component-Trees [2]: — Unsupervised method for estimation an amount of

— The algorithm works well only for objects that are lighter than its background. noise based on digital segments.

— The algorithm is devoted to grey-scale images. — Noise is defined as meaningful scale for each pixel of a

— Needs a parameter. contour.

Our main ideas:

— Exploiting meaningful photometric information to deal with all possible local contrast ;-mgﬁ%@ N
configurations. S

— Using information of colour image channels.
— Using the gradient and noise detection method to adjust o value automatically.
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Component-Tree based Segmentation [2]

— Interactive segmentation algorithm (based on marker given by the user).
— Extract connected-components for each possible threshold value. =

i

— Create a tree ordered structure (component-tree) containing all connected-components.
— Find a subset of nodes of Component-Tree that is relevant to given marker.
— « parameter sets relation between false positives and false negatives of marker and |mage gradient intensity

bset of nodes. ,
supbset of nodes Let W a segmentation result, and O C W the set of

v=0  contour pixels of W. Let Y = {0,0,,...,0,} the set
of all connected contours of the result and D the longest

v=1  contour of Y. Let j(O;) be weight function defined for a
contour as follows:
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where N,/p (D) is the number of meaningful pixels p of D
(the number of pixels of D for which meaningful scale is
1). We propose as a criterion, to set o« parameter automati-
cally, a minimum of:

>0, ey Imaz(0;) * j(0;))
where ginaz(0:) = >, co. (max{g(p')|p € O; A mazx(|z), —

Ty |, [Yp — Yp'|) < 1}) and g is the image gradient.

Experiments and results

Including Meaningful Image Information in Component Tree

Letc;(X,Y) = pur(X) —pur(Y) with X NY = () where p;(X) is average lightness of region
X. Let G be marked region and Ng its neighbourhood. If ¢; (G, Ng) < 0, it means that the
marked object is possibly darker than its neighbourhood so we perform negation.

Let s, (1) be the function: s,(I)(p) = Vinaz — |(L(p) — 0)| , where p is a point of an image, V'
is a set of all thresholding possible values and o € V' is a reference colour defined by the
marker G. (i.e. o = py(G)). After this transformation marked object is moved to leaves of
Component Tree.

Let m be the ponderation function defined for each p by:

w1 *[1(p)+’w2 *[z(p) +---_|_wn*]]€(p)
w1 + wa + ... + Wg

m(I)(p) = ,
where the I¥_, represent the k colour channels of I and the w?_, are the weights associated
to each channels. Let r; be the function giving, for each channel ;, a contrast measure
between the marker and its neighbourhood: 7;(G) = ¢y, (G, Ng)?. Let w; = r;(G) in order
to favour the channels in which the marker has a high local contrast.
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