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PROBLEM STATEMENT / MOTIVATION CONTRIBUTION m B
The connectivity of the brain is stored in large connectivity matrices, which A visual tool was developed to cleanse con- |== =
» need to be mined to better understand how the brain works nectivity matrices. It allows the user to _——
» are too large to hold in current machine’s memory » define a threshold to eliminate noise =" "n
» contain noisy and redundant data — need to be cleansed > define a similarity threshold to fuse —
A visual tool is required for the user not to operate blindly on the choice of cleansing opera- together similar rows and columns " ==
tion parameters. This cleansing is a step in the connectivity matrices preprocessing. » have an overview of his data .:=E
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SAMPLE THE CONNECTIVITY MATRIX CONCEPT -
The connectivity matrix is too large to be stored in standard computer's memory. A representative | .==E
. o . . Initial matrix
sampling of the connectivity matrix needs to be performed first. -
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The rows and columns of the connectivity matrix represent brain neurons or groups of neurons. -
The value at each matrix cell represents the connectivity between the neurons represented by the row f\ Jz 5B
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and column. The brain has a typical structure: it is hierarchically built [Spo16]. In order to get a - ma
representative sample, the sampling is performed based on the anatomical hierarchy of the rows and o 1
columns. The algorithm uses a stratified reservoir sampling, i.e., a subset of each group is randomly - S Ceansed m e
sampled in the reservoir, proportionally to the group size. matrix “EB
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o "9 %12 The sampling works as following: 1. The matrix s sampled -IEE
- ’ <piace s a0 s B the User defines an anatomical hierarchy level 2. The sample is displayed -
if rand(0, n _I"-"IetStrataA _ _ . - . ..
< reservoirsizestrataA » all anatomical structures on the given level are listed and the number alnd the user deflnets _mmn
mwmir of rows and columns to keep per anatomical structure are defined cleansing !oarame ers —
eservoirsize « nbElemA / nbElemTor » the rows and columns are sampled according to their anatomical 3. The cleansing parameters | =mx=
N | | structure defined on the sample are -
Stratified reservoir sampling applied to the initial =
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VISUALIZE THE SAMPLE AND DEFINE CLEANSING PARAMETERS ==
Ll L M- v|  LlWeights logscale L |IIE . Threshold” | l -.==
el i i e |- = - | =
L | |I|||||I|I||||| dl g A Anatomical hisrarchy view u
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| e TEEEEE L MBI § B HE C Row / column cluster similarity view “=n
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||| s = Cleansing operations details . Ef
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E . E uS"  mEwwEEEEEE fi EuEEEEEn EEEE“EEEEEE?EE. u |ﬂnﬁ?ﬁf%ﬂ?"?mmmamamm VieW Of the Sample - =
ﬁ o o eunu feniaann anEE . e mam:Ex - callnad ” BumeENSELTE . EI'EI;;EE“; Eﬁ%ﬁ% ;ge 0 Cleansed sam ple = _ =
g oso SESE CHEEECENNSERSE E: BNEMNESERE TR B BaEEd : : —-
' T S T TemEl el | Spatial view of the sample colored T
=T e e e s . according to the network measure results R
nitial incoming weights Sampled outgoing weights Sampled incoming weights @ _I ) . .
| | The aggregated sample matrix view is inspired u EB
| | || ‘l from MultiLayerMatrix [DCF16]. = mm
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RESULTS REFERENCES _m =
The ’Fhree ope.ratlons .of.the conce_pt were evaluated on a mouse .br.e?m gene connectivity | | , 1 N pang. H. Cui, and A.G. Forbes. _mE
matrix (sampling, defining cleansing parameters, cleansing the initial matrix). Network Multilayermatrix: Visualizing large taxonomic datasets. e
measures were computed on all types of matrices (initial, sample, cleansed sample, SIREEETERES G uniE) Al ISUEVIS Weitsnely Ol Wistel Aiielies, 20N, | N 1
cleansed initial) using the PAGANI Toolbox [DXZ118]. The distributions of the network H. Du, M. Xia, K. Zhao, X. Liao, H. Yang, Y. Wang, and Y. He. “ma
_ _ , _ , Pagani toolkit: Parallel graph-theoretical analysis package for brain EEE
measures were then compared. A typical user (computer scientist in neuroscience) network big data. u EE
tested the tool and found it very easy to use. Human brain mapping, 39(5):1869-1885, 2018. —
- L - . » O. Sporns. H HE
The results show that at Ieas.t one.S|xth of the initial matrix should be kept In the.sample, Connectome networks: from cells o systems .=
and that the chosen anatomical hierarchical level should be as deep as possible. Springer, 2016. e
HEN
N E

Kontakt: fgutekunst@free.fr




