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Introduction

This project Is developing a suite of open source tools and integrated informatics
platform that will facilitate multi-scale, correlative analyses of high resolution whole
slide tissue image data, spatially mapped genetics and molecular data for cancer
research.

These tools will allow quantitative analyses of the interplay between morphology and
spatially mapped genetics and molecular data and will be used in studies that predict
outcome and response to treatment, in radiogenomic and quantitative Radiology
imaging studies and in studies to identify cancer targets.

The software and methods will enable researchers to assemble and visualize detailed,
multi-scale descriptions of tissue morphologic changes originating from a wide range
of microscopy instruments and make it possible to efficiently manage, interrogate, and
explore microscopy imaging data at multiple scales and to identify and analyze
features across individuals and cohorts.

Specific Aims
 Develop, deploy, and evaluate robust and scalable methods and analysis pipelines
for multi- scale, integrative image analysis.

e Develop database infrastructure to manage and query image data, image analysis
results.

 Develop high performance software that targets clusters, cloud computing, and
leadership scale systems.

e Develop visualization middleware for 2D/3D image and feature data and for
integrated image and “omic” data.

 Drive continuing development of the tools using a suite of cancer driving
biomedical problem, and provide collaborative support and training to the cancer
research community.
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Tools and Methods

2D/3D Image Segmentation and Classification Methods
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MongoDB based management of segmentation results and

features
Methods for segmenting nuclei from whole slide tissue
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View whole slide images and segmentation results from multiple algorithms. Heat
maps for visual inspection of agreement and disagreement between results from two
algorithm.

Tools for Clinical and OpenHealth Data Queries

Web Computing* for openHealth**

Script (https://mathbiol.github.io/openHealth/jobs/tcgascope.js) processed Tue May 19 2015 09:01:31 GMT-0400 (EDT):

OpenHealth toolkit based Web interfaces
for indexing and querying public clinical
data from TCGA. Linking clinical data with
whole slide tissue images and
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Hadoop-GIS for spatial analytics
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Hadoop-GIS system for computing spatial metrics and heatmaps
on large number of analysis results. Support for spatial operations

Features classifications such as polygon intersection, containment.

High Performance Computing for Analysis
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ORNL ADIOS system for high performance 1/O for scientific applications running on
machines with hundreds of thousands of compute cores. EAVL library for high
performance scientific data visualization.

3D Slicer Integration for Interactive Segmentation

Ability to adjust intensity thresholds. Interactively view variation of intensity and segmentation of
nuclei on image patches.
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