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Motivation
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Problem

more subjec
Prob. Atlas
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Proposed Method
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Workflow & Challenges

Training Images Multi-Atlas Segmentation — Training Workflow
(MNI Space) Segmentation Clustering > Testing Workflow

— Regional Normalize to _
One Testing Image---» Affine Registration |___ [Propablistic Atlases |- - - Whole Brain ---> [?ata-dnven W_hOIe

Challenges:
= Accurate Segmentation (use multi-atlas segmentation)
= Establish Representative Dictionary (use large-scale dataset)
= Quickly Obtain Personal Prob. Atlas on New Subject

(1 affine registration + 12s indexing time)
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Multi-Atlas Segmentation

A robust approach for learning labeling
algorithms from expertly labeled examples

Training Images
(MNI Space)
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Learning by Examples:
Multi-Atlas Labeling

~ Label Fusion
AL
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Learn Dictionary

October 5, 2015

Segmentation
Clustering

Regional

Probablistic Atlases |-

Dictionary
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Define Shape Feature

Each Region Has Its Own Shape Model

Mean Segmentation Non-rigid Registration For Each Region
& Vertices on mesh To Mean Segmentation Volume to Volume
Propagation

- Generate mesh on mean segmentation
- Propagate mesh to each subject
» Obtain meshes on 132 regions for all subjects
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Affinity Propagation Clustering

Clustering for Each Region

Clusters for
S

segmentations
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One atlas per cluster
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Apply Dictionary

- Affine Registration
One Testing |
ne Testing Image---» to MNI space
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Motivation V
Multi-Atlas Seg.
Learn Dictionary
Apply Dictionary
Results

Regional Normalize to _
- - -»| Probablistic Atlases |- - - Whole Brain  |---» Data-driven Whole
Dictionary Probablistic Atlases|  Brain Probabalistic Atla
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Testing Image
(Original Space)
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Data & Results

% Results

*

Table 1. Data summary of Training Set 720 and Testing Set

BLSA NIA
Cutting Vanderbilt
ABIDE NYU

IXI Guys

IXI Guys

IXI HH

IXI IOP
ADHD200 NYU
ADHD200 NeurolM
ADHD200 Pittsburgh
fcon_1000 Beijing
fcon_1000 Beijing
fcon_1000 Cambridge
fcon_1000 Cambridge
fcon_1000 ICBM
fcon_1000 NewYork
fcon_1000 Oulu

NKI_rockland Rockland

OASIS with manual segmentation

“Training Set 1888" has 1168 more training data than “Training Set 720".
They both use the same testing data.
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Quantitative Results

Jensen-Shannon Divergence & from other groups
Sex Both Male & Female Male Only Female Only & group atlases
scanner 3T 15T 3T 15T 3T 15T |E2 data-driven atlases
:gz nki IXl-Hy  fcon1000 Cutting fcon1000 fcon1000 fcon1000 |y, - fcon1000 fcon1000 IXI-Guys da(tTar?grlln\?e%eEaZIzgs)es
rockland New York Vanderbilt  Oulu Beijing Cambridge y Beijing Cambridge o
(Training Set 1888)
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(a) Withheld Testing Images (b) OASIS Images

(@) shows the results of withheld testing images with multi-atlas segmentations

(b) indicates the results from 45 OASIS with manual segmentations (leave one
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Dice Similarity

sex Both Male & Female Male Only Female Only
scanner 3T 15T 3T 15T 3T 15T
site nki IXI-HH fcon1000 Cutting fcon1000 fcon1000 fcon1000 IX(- fcon1000 fcon1000 IXI-Guys
age rockland New York Vanderbilt Qulu Beijing Cambridge Beijing Cambridge
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(a) Withheld Testing Images
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(b) OASIS Images

(@) Agreement of withheld testing images with multi-atlas segmentations
(b) Validation with 45 OASIS with manual segmentations (leave one out)
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Anatomical Manual Segmention Group Atlas ini Training Set 1888
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Conclusion

ves low computational cost.

Asman, MedlA, 2014
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