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In-place analysis of large datasets

Logged in as: Thomas Close | @ Auto-logoutin: 0:59:34 - renew | Logout

. . ° ° ~ New -~ Upload ~ Administer + Tools ~ Help .w
— Biomedical imaging datasets are =

getter bigger ]
m Access i Manage Pipelines Audit Trail ‘ _

Add

Add to Favorites
Download XML

— Clinical trials require robust
reproducible analysis

XSync

Download Images

Full Audit Trail

Processing Dashboard >
Manage Files

Project Settings

Scan Type Cleanup

— End-to-end pre-processing and
analysis workflows

L]

— AT

From images to results [ suiecs| - KN
< 1.2 3 4 5 next> last>> 1 of 6 Pgs (1004 Rows) Reload

Subject M/F Hand YOB View MR Sessions Neural Mobilization Sessions

— Reproduce studies on other datasets

ASD1116
ASD1891
FR

— Derivatives can be shared along

FR1147

with the acquired data o

FR20072

CARCRRCRRCRECRRCRRCRNC]

= C e C S| C [IeS) C



Imaging data organised within trees
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Imaging data is ultimately analysed in frames

— Imaging data stored in categorical trees

— e.g. projects, groups , subjects, sessions
— Biomarkers statistically analysed in data frames

— End-to-end workflows need to incorporate this
mapping
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Incremental processing

— Derivatives can be incrementally Sesson- 001
processed /quality controlled | ]
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Subject rows

— Some data doesn’t sit
within sessions

— Rows have different
“frequencies”
—  Subject-level

— Dataset-level

— Rather than 1 frame
there is a frame for

each row frequency, e.g.

—  per-session
— per-subject

—  per-visit
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— “Data frame rows” can be any
combination of categorical
variables

— Data from multiple sessions are
aggregated

— Data frame rows can correspond
to any slice of the n-d session
array

— i.e. 2™N row frequencies

— Arbitrary categorical variables,
i.e. can appear in tree or not

Per-subject



Row frequencies

— “Data frame rows” can be any
combination of categorical
variables

— Data from multiple sessions are
aggregated

— Data frame rows can correspond
to any slice of the n-d session
array

— i.e. 2™N row frequencies

— Arbitrary categorical variables,
i.e. can appear in tree or not
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Pipelines chain columns together

Pipelines take source or sink columns
as inputs and sink columns as outputs

On request, required pipelines are
pushed onto an execution stack

Common preprocessing derivatives
are reused

Pipelines can be run incrementally as

new data is added/QC'd

Provenance is stored with derivatives,
and checked before reusing

“Frame set”
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“FrameSet” definitions

— Columns and pipelines are defined in a "FrameSet” definition JSON file

— Stored at project level of the tree

— Can be specified using frametree command line tool
— Plan/hope to write a simple Ul to edit it

— Parameters are stored with so analysis can be resumed from any machine

— FrameSet definitions to be used to check protocols matches the study design (in dev.)

—  Check for missing images and incorrect metadata
— Pipeline to be run on data ingest

— File formats of the column data are specified by “MIME-like” as defined by the
FileFormats Python package

— Used in automatic conversions



FileFormats: file identification/handling in Python

— Python package for identifying file types

— A class corresponding to each file type

—  Checks file extensions and magic numbers where applicable

— Full coverage of official MIME file types

— Customisable for arbitrary formats, e.g. JSON side cars, directory formats

— Mapping to/and from MIME-type or MIME-like strings

— Types without a MIME type can be converted to MIME-like string in novel
namespaces, e.g. medimage/nifti, datascience/hdf5

— Streamlines file copying and hashing for multi-file formats FileFormats

— Hooks for converters and data reading/manipulating methods
can be defined and implemented in separate packages

https: / /github.com /ArcanaFramework /fileformats



FileFormats and ontologies

— Extended fileformat syntax to allow the contents of the files to
be classified

— In MIME strings this is specified using the ‘+’ operator, e.g.
— image/png+zip is a zip file containing a PNG

— The Radlex ontology (https://radlex.org) can be used as
classifiers for the medimage namespace

— medimage/tlweighted.brain+dicom-series

— Ontological information can be stored in the FrameSet

definitions
L&\ Informatics:

RadlLex”



https://radlex.org/
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