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Problem & Motivation Goals and Research Questions
The COVID-19 pandemic put pressure on several public institutions, We propose a novel visual analytics application which com-
mainly the health-care system. Besides the danger of the actual ill- municates insights into COVID-19 hospitalization outcome

ness, there also has been a rise of fake news and alternative facts. It prediction using the publicly available Stony Brooks COVID-19
is of increased importance to communicate novel scientific insights to dataset. The dataset includes electronic health data as well as

numerous possible user groups, including laypeople as well as medical image data in form of patients chest X-rays. We face
medical and analytical experts in an effort to increase risk several challenges that define our research questions:
perception and provide decision making support.
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1. Automatic Lung Segmentation

Model: A Model: B Model: C Model: D Model: E [2]
. . ; . ) o b -

Sample: 1

» Segment ——>

3]

| 11 Train Test

Quantitative evaluation of segmentation without available
ground truth (GT) using a novel reverse transfer learning
approach, so that popular segmentation metrics are applicable
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Qualitative evaluation of segmentation results from multiple U-Net-

like deep learning models using transfer learning and different again
@ata augmentation and image pre-processing techniques. Y
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- Data preprocessing: imputation, scaling, dimensionality reduction, data re- | - e @ .. € &0 .. kS 9
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3. VIsuaI AnaIYtICS Outcome Prediction
_ Requirement anaIySiS fOIIOWing multi_level typology Of abstra Ct in order to create a prediction. The underlyin ataconsitsofatotalof1279patient::jallhos.mtalizedduringthefirstCovid-l-QwaveiAn2020inStonyBrooks,NewYor
visualization (Brehmer 2013) -

- Implementation of interactive web-based dashboard
- Evaluation of design choices by conducting case-studies with laymen
Kusers and usage scenarios for remaining groups
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- Novel strategy to evaluate segmentation performance without GT O T Ly
- Indications that merging image and electronic health data increases Flgure Dashboad for laypeople users including
outcome prediction performance slightly (0.78 — 0.785 ROC) and outcome prediction enabled by interactive
- Visual Analytics dashboard, evaluating design choices with a small user user input

| group conducting case studies with lay users )




