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MAGNETIC RESONANCE OUR PROJECT

-» non-invasive investigation for tissue structure and function -> real-time motion correction
= but motion artifacts pose a significant limitation - idea: deep learning already used in HEP algorithms

DATASET APPROACH

- Human Connectome Project (HCP) - Recurrent Neural Nework (RNN)
- 1113 Subjects with Simenes 3 Tesla x3 (RS, WM, L) - Gated Recurrent Unit (GRU), simpler version of a LSTM
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1 - Intent 2 - Dataset

(MR) is a non-invasive modality for investigation Human Connectome Project (HCP): - |
of tissue structure and function, but hindered by susceptibility to motion « 1113 Subjects with Simenes 3T MRI ) L
artifacts. = Repetition time (TR) of 720 ms i éi 1 B

« echo time of 33.1 ms

The RECENTRE project introduces an innovalive real-time motion cor- « 3 different acquisition type: - -| i
rection technique for MRS, leveraging advanced deep leamning Resting State i 3 |
methods incorporating high-speed algorithms  from  experimental (1200 frames), I =‘=, i -ﬂ:,
high-energy physics. = Working memory task o LT "_'“
\ A (316 frames), - i | ==
N = Language task = 2| [ |

-
. - : 2| N
3 - Framewise Displacement Approach (405 frames) i | S
Fi ise disp (FD), a subject-specific ies indexing — s )
an overall estimate of movement over time = EEn = EIEN w7 The molion paramelers
Toniie - “=_ (3 translations and 3 rota-
J = - L - N . tions) used were obtained
FDuueai (0} = 3" Tig = Tiesal #5070 (R = Rigual o o e oallenmant
. i it ing of
FDgain = FD“‘“‘F_DFD""““"‘ Given the low repetition time (TR), a single sequence was defined as
latel consisting of two acquisition points.
where T,/T,,., and R /R, are 3 translation parameters (mm) and 3 | | ] | |
rotation (rad) parameters and T, and R, ,are the predi it <
5 - Results O ISI I esu S WI O e O CO e
4 - Gated Recurrent Unit (GRU) ‘ AT T T ‘ ,
1 I il i J. 1.
* Recurrent Neural Network (RNN) I i g I i-| 3 = -1 |
- Designed for sequential data (simpler variant of LSTM) e i el e "W L B " A—
« Fewer r training, less overfitting;
* Reduc nt problem; e T o T
+ Similar performance to LSTM, with lower computational cost I i pe | /,;-; re .
I i I i i
Layer (type:depth-idx) Output Shape Param # = ] / |~ = - / :
GRUModel (64, 9] W T —_— Jm i = e
GRU: 1-1 64, 20, 128] 251,500 E E ) 1 2 i
LayerNorm: 1-2 (64, 128] 256 ; “ / { / i / 1 // u u u
ReLU: 1-3 64, 128] - A Er. 5e | / #
Linear: 1-4 (64, 128] 16,512 s e T s i S
LayerNorm: 1-5 (64, 128] 256
RelU: 1-6 B4, 128) n « Clear linear trends and consistently high R? values (all above
Dropout: 1-7 (64, 128] 2 « Very good mation prediction in all the dimension ,
Linear: 1-8 64,9 1.161 * Capturing both large and small movements with
Linear: 1-9 (64, 6]
Total params: 270479
55 = NLL = BFDgain g
|4

0 The FIRE server will be deployed onto the Siemens M
ing the on-board GPU cards to enhance th
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