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The Cancer Imaging Archive is funded and governed by the National Cancer Institute’s Cancer Imaging Program, managed by Frederick National Laboratory for Cancer Research, and hosted by the University of Arkansas for Medical Sciences.
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The 
Cancer 
Imaging 
Archive

Data Collection Centers
• Tools and staffing to support data 

collection, curation, and de-identification

Data Sets and Access Tools
• Browse 
• Filter/Search
• Visualize
• REST API

Data Analysis Centers
• 3rd party web sites or tools which use 

TCIA’s API or mirror its data

TCIA components

Presenter
Presentation Notes
TCIA consists of 3 main components.  1) Data Collection Centers work with submitters to de-identify and curate incoming datasets.  2) Data are made available to researchers using a variety of open source tools to provide basic browsing, searching, and download capabilities.  3) Data Analysis Centers (DACs) are created by the TCIA user community to address additional use cases for accessing or analyzing TCIA data.  These DACs are the focus of this presentation.
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Accessing the Data

Presenter
Presentation Notes
Clicking “Access the Data” on the TCIA home page will bring you to the Data Portal Dashboard where you can browse our datasets, search using our radiology and histopathology portals as shown in the following slides.
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Browsing the data

Presenter
Presentation Notes
Browsing the data is the best place to start if you’re trying to get a general sense of what kinds of datasets are in TCIA.
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Radiology Downloads & Data Portal

Presenter
Presentation Notes
The Radiology Portal allows for more detailed searches and basic image visualization.
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Pathology Downloads & Data Portal

Presenter
Presentation Notes
We also have some support for searching and visualizing pathology data, but are still working on creating a consistent experience across all pathology collections.
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Extending the utility of TCIA data

• API enables software 
developers to access data 
directly without a web 
browser

• Data Analysis Centers 
provide a mechanism to 
alert others about tools/sites 
that provide additional ways 
to access TCIA data
– Tools that use the API
– Sites mirroring TCIA 

datasets

Presenter
Presentation Notes
Recognizing that many researchers will have use cases that extend beyond the basic capabilities we provide, we have created a REST API to enable programmatic access to our datasets.  This enables developers and data scientists to integrate TCIA data into their own applications and coding notebooks.  If someone creates a tool or website which provides additional capabilities for downloading, visualizing or analyzing TCIA data by connecting to our TCIA Programmatic Interface (REST API) or by mirroring our Collections they can request to have it listed on our Data Analysis Center page (https://wiki.cancerimagingarchive.net/x/x49XAQ). 
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Data Analysis Center Categories

• Tools you can install 
yourself
– Desktop applications
– Web applications

• Code sharing
– Github repositories
– Coding tutorials/notebooks

• 3rd Party Sites/Services
– Groups hosting copies of 

our datasets their own 
websites

Presenter
Presentation Notes
These DACs can roughly be divided into the categories outlined on this slide.
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Data Analysis Center Catalog

Presenter
Presentation Notes
The catalog is organized in a table which provides the name, URL, and description of the DAC.  We also label them by functionality, whether the TCIA data are mirrored or accessed in real time via the API, and which platforms are supported.
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DAC Catalog – Over 20 projects & Code Repositories

Presenter
Presentation Notes
Over 20 DACs have been created to date.
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ORTHANC - PACS Integration

ORTHANC Official Plugin Oncora Medical “TCIA Bootstrap” w/ ORTHANC

Presenter
Presentation Notes
Example: ORTHANC is an open source PACS solution which created a plugin to make it easy to import TCIA datasets.
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3D Slicer - Image Analysis Integration

Presenter
Presentation Notes
Example: 3D Slicer is a popular open source image analysis application which has made it easy to import TCIA data via our API.
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Epad - PACS and Image Analysis Integration

• Uses API to easily import 
images from TCIA into a 
PACS back end

• Allows visualization, 
annotation/segmentation, 
and structured data capture 
with case report forms and 
controlled ontologies

Presenter
Presentation Notes
Epad is another open source image visualization and analysis application which uses our API to allow quick imports of TCIA datasets.
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TCIA community code sharing

Tag your Github repo with “tcia-dac” topic tag to appear in the list
• API wrappers for popular 

programming languages
– Python
– R
– Julia

• Specialized code for working 
with specific datasets
– Visualizing custom annotation 

formats

Presenter
Presentation Notes
Example: Many data scientists use programming languages such as python, R, and Julia to work with TCIA data in Jupyter Notebooks.  In order to make this easy, some developers have shared code via Github that make it easier to interact with our API in these programming languages.  In some cases developers have also shared repositories on Github geared at interacting with specific TCIA datasets (e.g. LIDC).
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Code Sharing – Reproducible Research

Presenter
Presentation Notes
Example: Other researchers have shared code geared specifically at making it easy to reproduce their research conducted using TCIA data.
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Jupyter Notebooks - Coding Tutorials

NVIDIA Clara SDK Tutorial

MONAI Tutorial

Presenter
Presentation Notes
Example: Other software development initiatives/projects such as Clara or MONAI have published coding tutorials which demonstrate how to easily import TCIA datasets into their tools.
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Datascope – Multi-modal Data Connectivity

Presenter
Presentation Notes
Example: In some cases developers have built entirely new applications for searching and visualizing our datasets.  Here we see an example of Datascope, which was used to search and visualize both radiology and pathology data across the CPTAC collections on TCIA.
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Zegami

• Quickly visualize the 
data based on image 
characteristics (e.g. 
similarity) or supporting 
data (e.g. diagnosis) to 
discover patterns and 
outliers

• Watch their demo with 
the TCIA CBIS-DDSM 
mammogram dataset at 
https://youtu.be/xKJRl_
Hbm50

Presenter
Presentation Notes
Example: Zegami is an example of a commercial vendor that has built a tool to enable quick visualization of data based on image characteristics and supporting non-image data (e.g. clinical outcomes).  They mirrored a copy of our CBIS-DDSM dataset in order to demonstrate its functionality.

https://youtu.be/xKJRl_Hbm50
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TCIA data in the NCI Data Commons cloud

Presenter
Presentation Notes
Example: NCI has invested heavily in the Cancer Research Data Commons, which is intended to allow researchers to build cohorts and perform analysis inside commercial cloud infrastructure without the need to download data to local infrastructure at their institution.  
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Imaging Data Commons

Presenter
Presentation Notes
The Imaging Data Commons, which is part of the Cancer Research Data Commons, hosts a copy of most TCIA datasets in order to provide these features to users who prefer to work in Google Cloud rather than download data from TCIA.
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Imaging Data Commons – Use Cases

• Use the IDC portal to build a cohort of cases that are needed for your use case: see 
demo video - Introduction to IDC portal

• Interrogate the DICOM metadata directly from a Colab notebook (or BigQuery
Console): see demo notebook - Exploration of LIDC collection

• Use Google Colab notebooks to operate on the cohort: see demo notebook -
Working with IDC cohorts and the accompanying tutorial video

• Use Google DataStudio to build interactive data dashboards for your cohort: see 
example of using DataStudio to build a custom dashboard of IDC content

• Deploy tools on a GCP Virtual Machine to support visualization and analysis of your 
cohort: learn how you can launch a desktop-like VM running 3D Slicer

• Develop reproducible analysis workflows operating on public data that can be easily 
shared with your colleagues and referenced from your paper: see the growing list of 
the Colab Notebooks implementing use cases relevant in cancer imaging (such as 
the use of nnU-Net for segmenting lung nodules)

Presenter
Presentation Notes
Here are some more examples of use cases the IDC supports.

https://youtu.be/GE1rimW0EtM
https://github.com/ImagingDataCommons/IDC-Examples/blob/master/notebooks/LIDC_exploration.ipynb
https://github.com/ImagingDataCommons/IDC-Examples/blob/master/notebooks/Cohort_download.ipynb
https://youtu.be/LeXBmnjYq1Q
http://bit.ly/3jdCmON
https://github.com/ImagingDataCommons/IDC-Examples/tree/master/notebooks
https://github.com/ImagingDataCommons/IDC-Examples/blob/master/notebooks/lung_nodules_demo.ipynb
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Seven Bridges Cancer Genomics Cloud

• Combined imaging
and ‘omic data analyses
for various NIH projects

• Bring your own tools
to analyze CGC public 
datasets

• Add your own data to analyze 
alongside the public datasets 
using predefined analytical 
workflows or your own tools

Presenter
Presentation Notes
Example: Another cloud-based DAC is the Seven Bridges Cancer Genomics Cloud.  The CGC has mirrored TCIA datasets alongside genomic datasets from the same patient cohorts (where available) to allow combined radiogenomic research activities without the need for downloading data to your local computer.
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Social Media to push new data notifications

Twitter: @TCIA_News

Facebook: The Cancer Imaging Archive (page)

LinkedIn: The Cancer Imaging Archive (group)

Presenter
Presentation Notes
You can keep up with dataset releases and other TCIA news by following us on social media.
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