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/The ELMA tool® for brain Conductivity\
mapping is slow and manual, limiting
its clinical use. This project replaces
it with a fully automated pipeline that
segments brain tissues from T1-
weighted MRI and assigns
conductivity values, enabling fast
and patient-specific Deep Brain

\Stimulation (DBS) simulations.

(1) Positioning of ELMA in
the full DBS patient-specific
simulation pipeline

KI'he dataset consists of high-\

resolution, skull-stripped, and
N4 Dbias field—corrected T1-
weighted brain MRI scans from
65 patients. The images were
further preprocessed by
denoising with  anisotropic
diffusion filtering, resampling to
uniform voxel spacing, padding
for U-Net compatibility, and
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Segmentation

Results Intensity normalization to the
e k[O, 1] range. /
(2) Axial slice from a high-
/Two model types \ resolution T1-weighted
brain MRI

 GMM (unsupervised baseline)
exploiting the trimodal intensity
distribution

* Convolutional Neural Networks
(CNNs): U-Net & V-Net, trained on 3D
volumes with partial ELMA label and
generated full-brain labels.

Conductivity
Mapping

(3) Segmentation output slice
example of a CNN
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ﬂ)NN models—especially U-Net and V-Net— maps were

segmented deep brain structures reliably, even\
with limited and inconsistent labels. They often
captured small details like isolated CSF regions
missed in the annotations. GMM served as a
strong unsupervised baseline in deep areas but
tended to oversegment CSF. Larger CNNs
looked more accurate visually but didn’t show
better Dice scores. Training with full-brain or
combined labels didn’t improve results and
sometimes led to oversegmentation. Overall,
compact models like VNetS or UNetL with partial
labels offered a good balance of accuracy,
speed, and robustness for DBS planning. Both
segmentation and conductivity mapping

Discussion

Y N—

6

(4) Output example after conductivity

ools or 3D Slicer plugins. mapping

\resulting maps.

generated by assigning fixed
values to CSF, GM, and WM,
and linearly interpolating values
at tissue boundaries based on

voxel intensity. This softened
transitions between tissues and
iImproved the realism of the
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\functionalities are avalilable as command-line
t
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