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INTRODUCTION ALGORITHM

We present a novel algorithm for auto- The CRBMseg algorithm uses a two step
mated brain tissue segmentation on anatomi- pipeline to perform the tissue segmentation
cal MRI volumes which employs a continuous of an input brain MRI scan. Given an input
restricted Boltzmann machine, called CRBM- NIFTI scan, the brain is first isolated from
seg. We also present the results of a pilot per- the rest of the image. The scan is then seg-
formance test on simulated MRI scanner data, mented into white matter, gray matter, and
and discuss future refinements and threats to cerebrospinal fluid using a continuous re-
the algorithm’s validity. stricted Boltzmann machine (CRBM, Hinton
& Salakhutdinov, 2006).

To determine the tissue type of a given
voxel, the CRBM receives an input vector
containing that voxel’s intensity, the inten-
sities of its 26 in-volume neighbours, and a
blank tissue type code; the CRBM then re-
constructs the voxel’s tissue type code.

MOTIVATION

Segmentation of brain magnetic resonance
imaging (MRI) volumes into distinct tis-
sue types has several applications, includ-
ing building population atlases of brain tis-
sue types, guiding surgeons in the operating
room, e.md monitoring anatomical changes in RESULTS
the brain.

Existing brain MRI tissue segmentation al- We conducted a pilot performance test ot
gorithms such as FAST and SPMb5-segment the CRBMseg algorithm on simulated brain
leave room for performance improvements in MRI data from the Montreal Neurological
both processing time and segmentation accu- Institute BrainWeb database (Cocosco et al.,
racy; Tsang et al. (2008) tested FAST and 1997). The CRBM was first trained on noise-
SPMb5-segment, finding misclassification rates less data; once training was complete, it was
of approximately 10%. used to segment a novel simulated scan.

PERFORMANCE

Trained on a dataset of 23245 pixels, our
algorithm was able to classify brain tissues in
a small test dataset with a misclassification

rate of 9%. Below are data describing CRBM- Growund Truth Original MRI Scan CRBMseg Result

seg’s performance on the large simulated test-
ing dataset described in the results section:

Slice  Dice Coefficient 1
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61 0.761341743422 Frownd Tt DA e e et
81 0.757848224837
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1. Dice’s coetficient measures set agreement, and is given
by the formula D(A,B)=2 |Aand Bl / ( Al + [BI)
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THREATS

e The test dataset doesn’t use real scan-
ner data. The BrainWeb dataset pro-
[nput NIFTT Brain MRI vides a ground truth tissue segmenta-
L tion map, which no other dataset of

manually segmented images can pro-
vide; having a ground truth map allows
us to assess of the performance of the al-

Skull Strip

L gorithm with perfect knowledge of the

‘true’ tissue type of each voxel.

CRBM Tissue Segmentatio
1ssue segmentation The current performance of CRBM-

l seg doesn’t match other algorithms on
large datasets. The CRBMseg algorithm
is still in development. Presented here
are the results of a pilot performance
test; future refinements ot the algorithm
to improve both segmentation accuracy
and efficiency are planned.

Output Segmentation Map

FUTURE DIRECTIONS

e Fine tune input and training parameters

e Validate with real data
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e Parallelize on GPU
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