Analyze This! Practicalities of fMRI and Diffusion Data Analysis
Data Download Instructions

Weekday Educational Course, ISMRM 23rd Annual Meeting and Exhibition
Tuesday 274 June 2015, 10:00-12:00, Room 718A
http://ismrm.org/15/program_files/Tu03.htm

Purpose of the Course

The aim of this course is to help attendees better understand how to use the various
software packages that are made freely available for fMRI and diffusion MRI data
analysis. Attendees will be invited to download some data and analyze it using their
favorite freeware software package(s). Experts in the use of each package will present
their analysis of the data, and will showcase the capabilities of the software. ISMRM
attendees will be invited to submit a slide summarizing their results along with any
questions they have. A selection of these will be answered during the Discussion periods.

Software Packages

The following data analysis software packages will be showcased:
fMRI analysis packages
FSL: http://www.fmrib.ox.ac.uk/fsl

SPM: http://www.fil.ion.ucl.ac.uk/spm
AFNI: http://afni.nimh.nih.gov/afni

Diffusion analysis packages

FSL: http://fsl.fmrib.ox.ac.uk/fsl

Camino: http://cmic.cs.ucl.ac.uk/camino
MRtrix3: https://github.com/jdtournier/mrtrix3
Track Vis: http://trackvis.org

MRI Studio: http://www.mristudio.org

Data Download

Prof. David van Essen, joint head of the Human Connectome Project (HCP), has given
permission for ISMRM delegates to use data from the NIH-funded Human Connectome
Project, provided they are willing to agree to the HCP Open Access Data Use Terms. The
following pages describe instructions to download the data that will be used for this
ISMRM educational course. Some suggested questions that could be asked using these
datasets are also appended.

Submitting a Question or Data Analysis Summary

During the Educational Session we aim to have two discussion periods. You are invited
to send a one-slide summary of your data analysis and/or a question you might have
about these software packages to Peter Jezzard (peter.jezzard@univ.ox.ac.uk). The
deadline for submitting questions is Friday 29th May 2015. As many of these questions
as possible will be included during the Discussion periods.




Instructions for Data Download

All data that will be used during the educational session can be obtained from the
Human Connectome Project web site, http://humanconnectome.org

To access the data, first visit the site http://db.humanconnectome.org

There you will be prompted to ‘Create an Account’, if you do not already have one.

Once you have an account, log in via the http://db.humanconnectome.org web site.

As a first step, you will need to accept the Open Access Terms, by clicking on the relevant
button.

fMRI Data

fMRI data will be taken from the \WAIBV 0118 (6 @ EV e TR VI M SRRV eY4 cohort
dataset. Access the data via the | Pownioadimage Data =, ytton on the top right of the
respective panel, selecting the “Single Subject” option. Under “Processing Level”, either

select the “Unprocessed” option (if you wish to run your own preprocessing) or
“Preprocessed” (if you want to start your analysis from data that has already been

processed using the HCP pipelines) and click on the relevant &l 9ueue fordewnioad | py¢top,
If working with unprocessed data you will then need to grab at least one of the resting-
state downloads, and quite likely will also want the second resting-state session as well
as the structural data. Also select the “Language Task fMRI” data by clicking on its

queue fordownioad | b tton, To start the download process, press the Rl il L
button. Note that the HCP website uses the Aspera Connect protocol to speed up data
transfer from their server to your computer. You will be prompted to download this
software plugin and install it, if you do not already have it.

For working with HCP-preprocessed data, you will want either one or both of the
minimally-preprocessed fMRI datasets, or the FIX-denoised datasets (which have the
minimal-preprocessing applied as well as ICA-based structured noise removal), as well
as (probably) the structural data. If you want to focus your analysis on finding resting-
state networks and you're not interested in doing your own preprocessing and noise
removal, we recommend working from the FIX-denoised datasets. Many of these
different downloads have data in two "spaces" - both volumetric (3D/4D NIFTI files) and
“grayordinates” (a combination of surface vertices and subcortical voxels: CIFTI

files). The NIFTI files are more compatible with a wider range of software, but the CIFTI
files allow for a more natural representation of the data, where (for example) cross-
subject alignment will be better.

Diffusion Data
You can choose different datasets for the diffusion data, depending on whether you wish

to download unprocessed or processed data, and depending on the size of dataset that
you want to access.



Higher resolution diffusion data: The JAUSUITV Y5 (0 @0 F1w TR IV 1]0) [=Ta V) 0 {674

cohort dataset contains high-resolution data (1.25mm?3) in both Preprocessed and
Unprocessed formats. This is a 3-shell diffusion series (3 different q-space diffusion

tables, each collected with the phase encode gamdiﬂhﬂ—in—bhnd-JR>L to invert any
Download Image Data ¥

geometric distortion). Access the data via the button, selecting the

“Single Subject” option. Under “Processing Level”, you can either select the

“Preprocessed” option, or the “Unprocessed” option. This provides data with or without

any pre-processing applied (mostly geometric distortion correction). Now select the

i ffucion Dranracassed” or “Diffusion Unprocessed” data by clicking

queue for download Download Packages
button. To start the download process, press the

button. Note that the HCP website uses the Aspera Connect protocol to speed up data

transfer from their server to your computer. You will be prompted to download this

software plugin and install it, if you do not already have it.

Lower resolution diffusion data: The |JAVSUNTLYs (W @RI EV R GIL gL cohort dataset

contains lower-resolution data (1.5mm3) in only Unprocessed format, which might be
more manageable to analyze. This is a 2-shell diffusion series (2 different g-space
diffusion tables, each collected with the phase encode gradients in L>R and R>L to invert

any geometric distortion). First select the “All HCP Lifespan Subjects” from the
i Explore Subjects

*] button. This should list a series of subjects in different age ranges.
We suggest that you aim to analyze the first of the adults (Subject LS4025) by clicking on

§ Downioad images | button to show the available data.

Select the “Diffusion Unprocessed” data by clickini on the relevant &l gueue for downioad
button. To start the download process, press the Bddiilllalol Ll button. Note that the
HCP website uses the Aspera Connect protocol to speed up data transfer from their

server to your computer. You will be prompted to download this software if you do not
already have it.

the LS4025 selection. Next press the

Detailed information on the data acquisition and fMRI task parameters may be found via
the HCP website at http://www.humanconnectome.org/documentation or via the
Resources option on the respective project panel.

wu-Minn HCP Data — 500 subjects + MEGz . Rc&ws I Explore Subjects vI Download Image Data v.

HCP public data releases include high-resolution MR scans from healthy adults and four imaging modalities: structural SUBJECTS WITH MRI
images (T1w and T2w), resting-state fMRI (rffMRI), task-fMRI (tfMRI), and high angular resolution diffusion imaging (dMRI). 526 DATA

Behavioral data is also largely available, with some restrictions. Furthermore, MEG data is available for some subjects.

The Open Access Dataset includes imaging data and most behavioral data. To protect subject privacy, some of the data

(e.g., which subjects are twins) are part of a Restricted Access dataset. 67 SUBJECTS WITH MEG

DATA

Last Updated:

542 SUBJECTS WITH
BEHAVIORAL DATA

ACCESS:  Restricted Access Terms Accepted Data Available on Amazon S3




Data Analysis Suggestions

Here are some suggestions for what sort of analysis you might want to try with the
different software packages:

fMRI analysis packages
FSL:

We will demonstrate how the HCP/FSL core pipelines are used to preprocess and
denoise the resting-state fMRI data, including mapping the data onto "grayordinates”, a
combination of cortical-surface-vertices and subcortical-voxels. We will then show
example connectivity and RSN analyses with the HCP rfMRI data.

SPM:

The SPM presentation will use both the HCP language task and resting state datasets for
three different demonstrations. The HCP language data will be used to show a standard
task-related GLM analysis stream. That dataset will also be used to explore task-related
functional connectivity effects using the SPM psychophysiological analysis functions.
The HCP resting state dataset will be used to demonstrate intrinsic functional
connectivity effects using CONN, the SPM connectivity toolbox.

Full step-by-step tutorials for all three exercises will be posted at:
http://neurometrika.org/fMRI_Analysis SPM

AFNI:

We plan to demonstrate Resting-State FMRI processing tools on the single-subject HCP
data made available for this class and explore the results with AFNI’s InstaCorr. For a
more complete connectivity picture we also plan on generating anatomical connectivity
results alongside functional connectivity ones with FATCAT & SUMA.

For those interested in task-based analysis we recommend using uber_subject.py to
analyze the preprocessed task data.

We have setup a message board (http://afni.nimh.nih.gov/bootcamp/board/list.php?3)
for the class where we will be posting processing instructions and where users can raise
questions before the class.

Diffusion analysis packages
FSL:

FSL includes tools for advanced distortion correction (topup, eddy). You can use these
tools to pre-process the raw Lifespan data (or a subset of it). Then, you can perform
fiber orientation modelling (use bedpostx -model 2). You can perform tractography (for
instance try reconstructing the optic radiation or the corticospinal tract), but can also
use the tractography results to perform connectivity-based segmentation of gray matter
regions. You can follow the steps outlined in the FSL course practical to achieve this
(http://fsl.fmrib.ox.ac.uk/fslcourse/lectures/practicals/fdt2 /index.html#conseg).




Camino:

Camino offers a variety of tools for model fitting and tractography; as well as data
synthesis and simulation. The presentation at the conference will focus on model fitting
and tractography. Pre-processing such as motion and distortion correction is required
before using Camino; you may do this yourself or download the preprocessed HCP data
from the instructions above.

Some of the model fitting routines in Camino can account for the spatially varying b-
values in the HCP data. See
http://cmic.cs.ucl.ac.uk/camino//index.php?n=Tutorials.HCP for more information and
for example diffusion tensor reconstruction.

Tractography is performed with the track tool, using deterministic or probabilistic
algorithms. Track will accept input from Camino model reconstructions; NIFTI diffusion
tensors (from Camino or elsewhere), or the output of FSL’s bedpostx program.
Tractography results may be filtered within Camino using procstreamlines, and
exported to VTK for visualization. The Track Vis developers have provided a converter
tool to import Camino tracts into the Track Vis format for visualization in Track Vis.
http://www.nitrc.org/projects/camino-trackvis

Please see the main Camino tutorial page for more examples:
http://cmic.cs.ucl.ac.uk/camino//index.php?n=Main.Tutorials

MRtrix3:

MRtrix provides a set of tools to perform various types of analysis of diffusion-weighted
MRI data. Here we will demonstrate the latest version of the software, MRtrix3
(https://github.com/jdtournier/mrtrix3). We will describe the use of MRtrix3 to
reconstruct various major white matter pathways, as well as its use in generating a
connectivity matrix. For this, we recommend you use the Preprocessed HCP data, and
also download the Structural Preprocessed data (used for visualisation, Anatomically
Constrained Tractography, SIFT, connectome construction, and Multi-Tissue CSD). You
can use the FreeSurfer parcellations (in the Structural Preprocessed data) to build the
connectivity matrix. You'll find information related to software installation, basic usage,
and tutorials for the more advanced analyses on the MRtrix3 wiki:
https://github.com/jdtournier/mrtrix3

Track Vis:

1) Download the preprocessed high-resolution diffusion data from the “WU-Minn HCP
Data - 500 Subjects + MEG2” dataset.

2) Unzip the “data” and “nodif_brain_mask” files so that the file suffixes are “.nii” as
opposed to “.nii.gz” (Diffusion Toolkit prefers unzipped nifti files).

3) To reconstruct deterministic fiber tracts with Diffusion Toolkit, use the following
parameters: Imaging Model = DTI, Raw data file = "data.nii", Maximum b value = 3010,
Number of b0 volumes = 1, Image orientation = auto, Apply gradient orientation



correction = checked, Mask image = nodif_brain_mask.nii (mask threshold will
automatically change to 0.01 to 1.01 once this file is uploaded), angle threshold = 60,
Orientation patch = Invert Z with No Swap.

4) For the Gradient table, upload the attached gradient table (see Appendix), in which
the vectors have been scaled according to the b values at which they were acquired
(press the “file” icon to the right of the Gradient table menu, then click the “+” button,
then name your new gradient table, then copy and paste the gradient table from the

Appendix, then click the “save” icon).

5) Once Diffusion Toolkit is finished reconstructing the fiber tracts, open TrackVis and
load the “.trk” file. Under “Image,” click the “+” button and add the “dti_b0.nii”,
“dti_dwi.nii”, “dti_adc.nii”, “dti_fa.nii”, and “dti_fa_color.nii” files.

6) To confirm that the tracts are in the appropriate neuroanatomic orientation, manually
trace a region of interest (ROI) in the corpus callosum and create a new track group to
visualize the transcallosal fibers; also trace ROIs in the posterior limbs of the internal
capsules and the cerebral peduncles, and create a track group that contains both of these
ROIs (right click on the track file and select “toggle existing ROI”) to visualize the
corticospinal tracts.

7) During the presentation, we will identify connections between nodes of the Default
Mode Network and nodes of the Ascending Reticular Activating System to demonstrate
TrackVis’ features. Experiment on your own with tractography analyses of these

networks before the presentation!

MriStudio / MriCloud:

MriStudio (http://www.mristudio.org) consists of three programs that run in the
Windows platform. It offers an integrative pipeline for artifact corrections, outlier
rejection, comprehensive quality control reports, tensor calculation, and tract
reconstruction. It also offers quantitative analysis tools based on image normalization
using diffeomorphic transformation and atlas-based white matter segmentation. A new
image analysis platform, MriCloud (http://www.mricloud.org), is web-based platform-
free software, which was introduced in 2014. It offers fully automated DTI analysis
pipelines including multi-atlas brain segmentation, which utilizes publicly available
supercomputing resources for the CPU-demanding tasks.




Appendix. Gradient table values needed for TrackVis.

#name=WU_Minn_HCP

-0.312013953,
-0.224216791,
0.054381515,
0.067474553,
0.462734465,
0.463611287,
-0.090918179,
0.423402581,
0.88234186,
-0.072958472,
-0.131057482,
-0.833039827,
-0.151816101,
0.645411663,
0.277422571,
0.000850404,
-0.289391287,
-0.303380066,
0.040497, 0.4
-0.788912334,
-0.172190865,
-0.13707006,
0.263021804,
0.23994111,
-0.645964909,
-0.165019331,
0.500288372,
0.305503674,
-0.148152525,
0.589871791,
0.535914289,
0.000850404,
0.250339462,
-0.200103095,
-0.409554817,
-0.056267522,
-0.129724037,
0.867724821,
-0.291058656,
0.339138643,
-0.029496174,
0.536581186,
0.284844038,
0.124359292,
0.005846844,
0.540198392,
-0.99375891,
0.000850404,
-0.005958548,
0.623676233,
-0.104051872,
0.617284385,
-0.029783392,
0.144534379,
0.20725938,
0.496610781,
0.291212595,
0
0

0

.225998218,
.476559382,
-0.074173583,
0.190003654,
-0.535373904,
.48150897, 0
.000850404,
.062328558,
.3718076, -0

o

0
0
0

0.

0.096953488,

-0.577942884,

-0.393075963,
0.295247243,
-0.797063032,
-0.317815814,
-0.11196308,
0.049677937,
44305814, 0.
0.295858804,

-0.086623817,

0.420917498,

-0.082092807,
-0.008394244

0.15054893,
0.943178236,
-0.001134309,
-0.10760611,
0.584729568,
30883,

0.187806085,
-0.514487663,
0.180993806,
0.378979963,

-0.152894477,

0.139749757,
0.196634551,
-0.869241674,

-0.275624256,

-0.278202419,
0.581494405,
-0.001134309,
0.822999616,
0.259822267,

-0.502962126,

0.
0.

079057585,
314268365,
-0.372364269,
0.058458068,
-0.076094691,
0.655355512,
-0.375658944,
0.030011977,
0.402360203,
-0.332151495,
0.225510635,
-0.01227154,
-0.001134309,
0.211639645,
-0.109806723,
0.977397852,
0.767171761,

-0.209231985,

0.093564063,
.014511399,
-0.498459299,
-0.53897997,
-0.211547909,
-0.25201003,

-0.754268977,

0.271531894,

-0.514677342,
0.180463123

.420806645,
-0.001134309,
-0.035825173,
.072158018,

0.060178405
-0.234522523
0.916086729
-0.132474168
-0.375000865
0.357441542
-0.295593937
-0.505326452
136159136
0.132358472
-0.640483661
-0.340041475
0.285820331

-0.15332808
0.000865743
-0.118096252
0.086881063

0.901499
-0.068494033,

0.607952432
-0.210599849
0.400275935
-0.085638096
-0.485690243

-0.736757502
0.25439989
0.390566777
0.384406389

-0.106560533
-0.118094058
-0.601178738

0.000865743
0.506639007
-0.041523895

0.14418804
-0.314263495
-0.565071467
-0.308470651
-0.145398259
-0.928791179
-0.094503349
0.753420389
-0.165034468
0.516088998
003924252
307283767
04849711
000865743
258173816
206584942
154676327
0.15419103
0.258487002
-0.636596095

0.
-0.
-0.

0.

0.

0.

0.

0.261368781

-0.698838085
0.261537929

-0.115954523
-0.382719312
0.649813779
-0.023307309
-0.659725123

0.000865743
-0.320950764

0.547959173



0.686230121,
0.329724252,
-0.074667774,
-0.844563787,
-0.082602189,
-0.296323679,
.887951543,
.190534645,
.508860465,
.215605,
.195815093,
-0.123562621,
0.219048349,
0.000850404,
0.282051163,
-0.379344,
-0.524814568,
-0.235311234,
0.629579581,
-0.128597342,
0.042589369,
0.325654724,
-0.559316611,
-0.160743767,
.106893145,
.735308548,
.366066777,
.269181395,
0.000850404,
-0.776583462,
0.125650498,
-0.613870779,
0.371368919,
-0.049806598,
-0.552627243,
-0.260976937,
-0.129660693,
0.071896565,
-0.936740478,
-0.157563633,
-0.008598671,
-0.073997,
0.324680399,
-0.338053658,
0.947136638,
0.000850404,
-0.042234189,
-0.226281842,
0.520513321,
-0.090606312,
-0.347659007,
-0.356156118,
-0.232661743,
0.322733726,
0.035356502,
0.27205647,
0.299333844,
-0.736326738,
0.06991795,
0.652415947,
-0.263750148,
0.000850404,
-0.223519312,
-0.711478668,
0.058676571,
0.095162148,
0.304274636,
-0.10330213,
0.649183635,
0.238286379,

o O oOooo

0
0
0
0

0.001451,

-0.322537,

-0.05698,

-0.718558211,
0.040277741,
0.592313621,
-0.419564452
0.281156257,
-0.329960385
0.012223661,
0.188105282,
-0.420857807,
0.9764
0.17252115,
0.196862357,
0.624930105,
-0.001134309,
-0.163116611,
0.86
0.660675703,
0.056566141,
-0.027810698,
0.748552824,
0.287681728,
0.260484648,
-0.773298339
0.091172093,
-0.511103809,
-0.259267767,
-0.926004319,
0.189348505,
-0.001134309,
-0.433717877
-0.306599668,
-0.143115733
-0.471716093,
-0.101065939
-0.3596299,
-0.941155367
0.227602784,
-0.131413266,
0.335508656,
-0.255562151
-0.654665116
0.995
-0.048091694,
0.135516684,
0.089052332,
-0.001134309,
-0.035897532
0.622810829,
-0.095950241,
-0.319360465
-0.459191628
-0.314574374
-0.094196088
0.446578113,
0.929314847,

-0.115178357,

-0.375239414,
0.193797694,

-0.224119341,

-0.
0.
-0.
0.

125839867,
423258743,
001134309,
205743852,
0.6379151,
-0.466771359,
0.211798909,
0.090998865,
-0.332375045,
0.313253658,
-0.612593355,

0.

0.053116972
-0.005800997
0.291694352

0.322559801
-0.152974473
, 0.497016186
0.456151013
0.199483485

0.07373289
8
0.200176355

0.624247091
-0.027778221

0.000865743

0.064916944
7219

-0.521090756

0.23002046

-0.205299419

0.645367774
0.160622259
0.521554266

0.287300332
-0.272078641
0.41358687
-0.61551385
0.043336545
0.045415615
0.000865743

-0.44222398
-0.024139867

-0.204871256
-0.28082243
, 0.314301897
0.082255814

-0.190199415
0.20704035
0.650756532
-0.003078581

0.146090272

-0.113298339

4

4

4

4

4

4

4
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0.051419601
0.557729051
-0.285931415
0.000865743
-0.324199674
-0.737808698
0.404433146
-0.013170432
0.334638497
-0.870433934
, -0.215101811
0.374322842
-0.349111804
-0.148298304
0.461845422
-0.637981565
0.237408045
-0.003792027
0.864851978
0.000865743
-0.130313596
27734695
-0.464514924
0.239929226
-0.091702307
0.567945892
-0.683512013
0.097186047

4

4

4

4



-0.761601635, -0.634473337, 0.086397292
-0.071598018, 0.315088733, -0.069756111
-0.545615787, 0.037412234, 0.380277226
0.244228535, 0.575750965, -0.769624236
0.158532548, -0.021156728, -0.287397987
0.139465282, 0.609064953, -0.216059787
-0.190848603, -0.659342865, -0.715752424
0.000850404, -0.001134309, 0.000865743
0.053773774, -0.138724983, -0.29332812
-0.477107641, 0.447234551, 0.117667774
0.453766, -0.120045, 0.882999
-0.237187836, 0.095155718, -0.209667656
-0.312515947, -0.091421658, -0.575385691
-0.949590123, -0.190645183, -0.228017012
-0.117623063, -0.202380289, 0.238091846
0.375223256, 0.542628571, 0.079107641
-0.584256859, 0.073264096, 0.80619957
0.260486379, -0.204101329, -0.029387708
-0.052225269, -0.251535339, -0.609176023
0.156151937, -0.89940447, -0.395912135
0.568237874, -0.29016412, 0.185489701
-0.222261513, -0.218497703, -0.110144186
-0.659402282, 0.681533249, -0.295730867
0.000850404, -0.001134309, 0.000865743
0.235934334, 0.082481864, -0.216344404
0.547159585, 0.72202962, 0.419488017
0.432748309, 0.243568728, -0.436458568
-0.329485771, -0.818644862, 0.466842224
-0.310996346, -0.028850166, -0.113239203
-0.579864452, -0.296631229, -0.131390033
0.006373422, 0.320042193, 0.088918272
0.224397292, -0.532689944, -0.32090502
0.652511993, -0.553097894, -0.508300256
-0.099536206, 0.981851432, -0.113206764
-0.127183096, -0.00707702, -0.303236013
.261080302, -0.20074491, 0.58091404
.165569767, -0.270701329, -0.098394352
.071941532, -0.603871362, 0.271791405
.943378405, -0.201213289, 0.250833887
.000850404, -0.001134309, 0.000865743
-0.006954199, -0.275776007, 0.188095266
0.032038465, -0.201546013, -0.968772259
0.113621551, 0.541195462, 0.371354643
0.321852824, -0.014146844, -0.081145847
0.273705781, 0.033254355, -0.599064427
-0.624542179, -0.145385814, 0.180324771
0.303322591, 0.13551794, -0.002101993
-0.296414467, 0.372284043, -0.870058081
0.94249864, 0.299237316, -0.110502565
-0.045440342, 0.15417293, -0.286955611
-0.423254163, 0.455677221, -0.229142651
-0.907319317, 0.142888249, 0.39119709
-0.465810061, -0.879248419, 0.000967156
0.117829156, 0.302384136, -0.062874414
0.000850404, -0.001134309, 0.000865743
-0.556202686, -0.052988791, -0.356542291
-0.038605355, 0.2615611, 0.203902146
0.527850498, -0.836500664, -0.122507641
0.513778993, -0.323197817, -0.262043332
-0.165137935, -0.111842628, -0.263616821
-0.039378638, 0.038998007, 0.665470266
-0.784639575, -0.225820495, -0.565775548
-0.162614734, 0.261504181, -0.120188066
-0.482064615, -0.385282399, 0.250754226
-0.179940385, 0.799131638, -0.561930269
0.21257894, -0.163279831, -0.193450478
-0.147208638, 0.641156811, 0.093507641
0.322654699, -0.661002962, -0.665152211
-0.090396912, -0.033180359, 0.319699849
0.699856684, 0.535351056, -0.45864514
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-0.447059616,
0.000850404,
-0.186134,
0.267503621,
0.001658774,
-0.216664452,
-0.361622066,
-0.70832504,
-0.12265408,
0.658504983,
-0.091285809,
-0.305605648,
-0.278619729,
-0.34326094,
0.840171429,
-0.11961737,
-0.408835252,
0.000850404,
0.010168503,
-0.538629,
-0.082833811,
0.256860407,
0.156951495,
0.752629236,
-0.442973008,
-0.261717726,
0.220805375,
-0.484785028,
-0.029782895,
0.391332226,
-0.122636229,
-0.593534621,
-0.479222, 0.
0.000850404,
-0.975865527,
-0.216266113,
-0.442016684,
0.284695284,
-0.197743854,
-0.120953821,
-0.201459468,
-0.491042525,
0.013504894,
0.1018141, 0.
-0.24530287,
0.835177528,
0.247710963,
-0.061375877,
0.524109143,
0.000850404,
0.005059056,
-0.601515035,
0.352234914,
-0.060714286,
-0.199356349,
-0.32702392,
0.318359801,
0.354237874,
-0.660796689,
0.222041027,
0.226605465,
0.426109635,
-0.088775556,
0.417494334,
-0.343527774,
.000850404,
.089683548,
.086563779,
.863421359,
.087084718,
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-0.259771,

-0.137565,

-0.352303744
-0.001134309,
0.94
0.004106811,
0.433889419,

-0.231572425

0.280453538,
0.430543113,
-0.252670498,
0.009834551,

-0.918481924

0.130204651,

-0.573617844
-0.507914578,
-0.535800997,
0.096147449,

0.221892934,
-0.001134309,
0.320140754,
0.83

0.344546927,
0.134745478,
0.636813289,
0.591364784,

-0.100849365

0.138267646,
0.225605837,

0.835273659,

-0.149342889
-0.534931561,

0.157939887,

0.161715573,
294872, 0.826
-0.001134309,

0.12729745,

-0.249485714,

-0.073883874,
-0.042945324,

-0.274951226,

-0.989298339,

0.262068771,

-0.447272425,
0.574136487,
144871864, -0
0.479733465,
0.25384206,
0.152443854,

0.595634927,
0.103084645,
-0.001134309,
-0.027467885,

0.275408093,
0.693525037,

0.321822591,

0.055562651,
0.911761794,
0.079610299,
0.509633223,

0.056425425,
0.014564354,
0.433605133,
0.852702658,

0.196888849,
-0.58958699,

0.41036688,
-0.001134309,
0.252878754,
0.653788674,
-0.221731063,
0.306848173,

-0.339575512
0.000865743
7562
0.199763616
-0.498828209

0.099019601
0.484026317
-0.547416352

-0.17431805
0.088154817

-0.371640694
-0.005106312

0.192458018
-0.781632688
-0.019901661
0.296526419

-0.46979801

0.000865743
-0.081728507
1238

0.564032478
-0.158554738
0.106448505
0.277856811

-0.881511159
-0.147170086
-0.580895545
-0.239497513

-0.293398724
0.04693887
-0.263227085
0.255482962
679

0.000865743
0.146763955

-0.036877076

-0.486061136
-0.162411437

-0.567795262

0.00511495
0.033289369

-0.017922259
-0.808481796
.277170728
-0.383112023
0.474129565
0.160543854

0.798832827
-0.389583821

0.000865743

0.332717103

-0.040269837
-0.617826382

0.055840199

-0.627903179
0.234759468
0.051800332
0.237246512

-0.737307892
-0.244456294
-0.444667153
0.291025914

0.254625932
0.689033522
0.396603654

0.000865743
-0.193086527
-0.066019256

0.449466136
0.092922259

4

4

4

4

4

4



-0.136120628, 0.239504103, -0.182707784
0.718521834, 0.633354515, -0.263332578
-0.171951867, -0.232324236, -0.94863895
0.558474432, -0.196866354, 0.305051757
0.212247053, -0.097707017, -0.618463571
-0.276449834, 0.160118605, 0.091168106
0.772664674, -0.397223983, -0.481620458
.2257701, -0.591435216, -0.201813953
.207884417, -0.048136495, 0.256802542
.66007907, 0.018627243, -0.073792027
.415051495, 0.678426578, 0.600696678
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