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At a glance

Problem:

we want to segment intervertebral discs without using CNN...
...and we want our method to be fast!

Why our approach is interesting:

it is lightweight and simple

Conclusion:

the morphological tree of shapes is a very useful structure [1, 2]
mathematical morphology rocks [3, 4]
we do not rely on parallelization [5]... think about .5 s per volume
perspective: use the multivariate tree of shapes [6]

Morphological tree of shapes (ToS)
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Tree-based object detection
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1. Compute the tree of shapes
2. Valuate an energy adapted to the object(s) to detect
3. Retrieve the shape(s) with minimal energy

Illustration:

Smartphone document capture competition
(SmartDoc) at the Intl. Conf. on Document Analysis

and Recognition (ICDAR) 2015

input selection

(winning method!)

Step 1: Extracting a prior knowledge about discs localization from a volume
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2D summation =
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Step 2: Create a 3D input

opp wat fat

top-hat(opp) top-hat(wat) -fat

input = top-hat(opp) + top-hat(wat) - fat

Detection / selection

Use of prior knowledge about IVD:

contrast

geometry

in Step 1, approximate localization

in Step 2, bounding box localization
given by Step 1

Bonus

Reproducible research ⇒ code available

Step 3: Segmentation slice by slice

for each slice

 do:  

input volume

tree

computation

shape

selection

shapes' depth images

3D

regularization

final

 result!
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