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« Machine-learning based approach

o Classification (Decision Forest) with subsequent spatial
regularization (CRF)
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« Decision Forest

e |dea: Aggregate decision trees to improve predictive erformance
e Qutput: Average posterior probability over all trees
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« Appearance-sensitive features
e Multimodal intensity and intensity differences
e First-order texture features
e Gradient textures
e Multiscale representation

« Context-sensitive features
e Atlas-normalized coordinates
e Multi- and monomodal ray features
e Symmetry features

e 237-dim. feature vector
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« Clinical tool with GUI for
fully automatic brain tumor

e Pipeline
e Skull-stripping :‘
 Multi-modal registration =
e Tumor tissue segmentation

. VASARI

« Output: Segmentation label
Images and quantitative
volumes
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Vi BraTumlA
Load Save Unload SurgeryDate Info

Interface

Patient Name: Age: Sex:
No Name available NoDa' NoData
Acquisition Date: No Date avail.

Modality:
T1 Tic
@ ALL
Flair T2

7| Registered

V| Classifier V| MultiScroll

Segmentation:

See SEG Do SEG

viT1
7] Tic
7|12 Data
PostOPTime:  Notset
V] Flair Acquisition Date: Not set %
Tissue Types
[ Segmentation Table |

Volumes in cm?:

[ Create Report File |

- w20
Patient 1/1 White Matter | 4326
=
Series 1/1 Non Enhancing | 41.736

Skull stripping. .

Skull stripping done

Multi modal registration. ..

Multi modal registration done
Classification. ..

Classification finished

Inverse Transformation .....
Inverse Transformation finished
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« Interactive segmentation

« Postoperative image
segmentation

« Extend model to cope with
postoperative images

« Segmentation of
longitudinal MRI studies

« Exploiting information from
advanced MRI
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Bauer et al., IEEE ISBI, 2014
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