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Issues

¥ How to demarcate multiple regions
of interest?

PCount objects
PCompute further features per object

¥ What to do with OnoisyO binary
outputs?

PHoles
PExtra small fragments
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Dilation

Dilation: “I should turn on if any of my neighbors are turned on”

Neighborhood 1s defined by a “structuring element” (SE)
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Example: finding borders of objects

o

Image Dilated with 3x3 mask Dilated - Image




Grayscale dilation

F(x,y)= max I(z+ u,y+ v
(z,y) Jmax ( y+ )




Erosion

“I should turn off 1f any of my neighbors are oft™

I(x+ u,y+ v)
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Opening

¥ Erode, then dilate
¥ Remove small objects, keep original shape
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Before opening After opening



Closing

¥ Dilate, then erode
¥ Fill holes, but keep original shape

Before closing After closing



Application: segmentation of a liver

B Extract Largest
Region

goundary
rRegion Flling Pealing
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Application by Jie Zhu, Cornell University



Distance Transform Formula

I Set of points, P, and measure of distance
DT(P)[X] = min,, , dist(X,y)

| For each location x distance to nearest
pointyinP
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Different Distance Measures
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L, Distance Transform Algorithm
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L, Distance Transform
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Chamfer distance

¥ Average distance to nearest feature
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Edge image Distance transform image
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