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Problem and Challenges

4 Problem: Track motion of bacteria swarms in
sequences of (hundreds of) image frames

2 Dynamic cell behavi oving in or out the
‘imaging window, cel cell death

rm, missing
- artifacts,
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Earth Mover's Distance (EMD)

+ p,. gjare clusters of points " 2 | @
in a feature space -

* Wy, Wg are the numbers
of points in the clusters

average or total cost
betwegen PandQ
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Advantages of Our EMD Model

2 Naturally support cell division (and
cell fusion, although not needed in
this problem), since it is not a one-
to-one matching model

1 Able to handle leaving and entering

yust to missing detections or false
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Detection of Coronary Wall

and Plaque Borders
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3-D surface detection is everywhere ...
Retinal Image Analysis — 3-D Optical Coherence
Tomography (OCT)
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sraph and Shortest Paths?

Left Right
Border Border

S

Left ¢ Right
Graph Graph
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3-D surface detection
« Extending 2-D dynamic programming to 3-D
+ Combinatorial explosion

maxf(x.y

Surface = f(x,y) maxif(x.y)
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timal single surface detection (OSSD)
oblem in 3-D
A volumetric image is represented by a 3-D
geometric multiple column graph .
i\ surface f(x,V) intersects with exactly om:..\n\cl of
L-\ ery column of voxels parallel to the Z-axis

Optimal single surface de

tection problem
Smoothness constraints: The

maximum allowed
change in the z-coordinates of the two voxels on a

Jeasible surface in any two adjacent columns

Col(x+1,y)
Col(x,y) l
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