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Graph search Cost functions
The algorithm uses a transformation from the mul- The algorithm takes two types of cost functions:
tiple surface segmentation problem to a problem of - Surface cost functions describing the reverse probability of a pixel being on that surface. Examples of surface cost functions are
finding a mimum-cost closed set in a closed graph seen on the right. A convolution is used to construct cost functions favouring gradient shifts as well as favouring a number of dark
by constructing a graph with each voxel becoming or bright pixels above/below the surface.
a vertice. The node weights will then correspond to - Regional cost functions describe the probability of a pixel beloning to a specific region, where a region is the area between two
cost functions while the structure of the edges will surfaces. If there are K surfaces, there are K-+1 regions. To construct the regional costs, fuzzy membership functions has been
reflect the feasibility constraints(such as a known in- used. We discern between three different regions - dark, medium and bright regions.

terval of distances of the surfaces or how quickly a
surface is allowed to rise and fall.). The minumum
cost closed set is found by finding a minimum st-cut

in a closely related graph. Dark region Cost function for sl
The algorithm works in 3D, so instead of segment- " bl T F o T ;i_ AL b4 o ISR T A
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form the segmentation with volumetric data, and
not lose 3D information.

Medium region

Multiple Sur'face Minimum-Cost M e
Segmentation Closed Set Droblar Cost function for s9
Problem Problem T T SR SR T T TR TR SECT R MY Y YRy COPR [P S S .
i l Bright region
L 4 Fa. l'lulll-l-l' ® r i gy H'.
Surface Set Graph ITI ' ml' ! H L T r rIﬁlﬂl.l w
Fea5|b|hty \ / Structure ,' "

Splitting up the problem
The problem is split up - first we find surtace 1, 3, and 9 using only on surface cost functions in an image
downsampled by a factor 2.
Next we transform the area between surface 3 and 9 into a rectangular area using linear interpolation of the
downsampled image(see an example on the left). Now surface 5,6,7, and 8 are found using both surface costs
and regional costs.
At last a smaller part can be made of the area between surface 1 and 3, in which surface 2 is found using
a surface cost function, however now the fullsize image is used, as not enough information is present in the ReSU.ltS
downsampled image to discern the small detail required to find this surface. A smaller area between surface 3
and 5 1is made in a similar fashion to find surface 4.

The algorithm works. A slice from the final segmentation is shown below. The
thickness of the different layers are shown beside it.
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