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VISUAL DATA SCIENCE  
Seeing Data, Understanding Data
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THE PURPOSE OF COMPUTING IS INSIGHT, NOT NUMBERS. 
- Richard Wesley Hamming  

       

VISUALIZATION PICTURES

- Card, Mackinlay, Shneiderman

Streit et al., Nature Methods 2014 
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PRSENTATION EXPLORATION CONFIRMATION EXPLANATIONEXPLANATIONEXPLORATION CONFIRMATIONPRESENTATION



ANSCOMBE’S QUARTETT

!8Anscombe 1973

Francis  
Anscombe

Autodesk Research 2017
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EXPLORATORY  
DATA 

ANALYSIS

ISAAC ASIMOV  
(1920–1992) 

INTERACTIVE  
VISUALIZATION

ALGORITHMS

VISUAL DATA SCIENCE
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DATA-DRIVEN  
DRUG  

DISCOVERY



ORDINO  
DRUG DISCOVERY  

PLATFORM
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COSTS: ~1-3 BILLION € 

DURATION >10 YEARS

DRUG DEVELOPMENT
FORSCHUNGRESEARCH

3-6 YEARS 6-7 YEARS 0.5-2 YEARS

PRECLINICAL 
STUDIES APPROVAL PRODUCTIONCLINICAL 

STUDIES

Oxford Bioinformatics 2019

TISSUE  
SAMPLES

GENOMICS  
DATA

CELL LINES
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Gratzl	et	al.,	IEEE	InfoVis	2013

lineup.js.org

LineUp

BEST PAPER AWARD  
@ IEEE INFOVIS Gratzl et al., IEEE Information Visualization 2013

http://lineup.js.org
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Integrated in Microsoft Power BI
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A JKU SPIN-OFF COMPANY 
datavisyn.io
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TARGET360 
 DRUG TARGET EXPLORATION



!17

TARGET360 
 DRUG TARGET EXPLORATION



!18

TARGET360 
 DRUG TARGET EXPLORATION
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PATENT360 
PATENT CORPUS EXPLORATION
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PATENT360 
PATENT CORPUS EXPLORATION
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25-45 YEARS OLD 
NORMAL WEIGHT  
NO OTHER DISEASES

AVERAGE PATIENT

KUK TUMOR DATABASE 
5.300 PATIENTS  

2.700 > 65 YEARS

Other Diseases and Medication

AGE-SPECIFIC  
DIFFERENCES
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PRSENTATION EXPLORATION EXPLANATIONEXPLORATION EXPLANATIONCONFIRMATIONPRESENTATION
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RUBIK’S CUBE
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MASCHINE

MENSCH
VS.

RUBIK’S CUBE

4.22s

0.38s



!27BEGINNER’S METHOD FRIDRICH METHOD
Steinparz et al. 2019
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1 2 3

2

1

3

1 CUBE100 CUBES T-SNE PROJECTION
Steinparz et al. 2019



!29BEGINNER’S METHOD FRIDRICH METHOD
Steinparz et al. 2019



RECENT ADVANCES IN ARTIFICIAL INTELLIGENCE
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GOOGLE AI BEATS  
HUMANS IN GO

SELF-DRIVING CARS COMPUTER VISION
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?
AI + VISUALIZATION = EXPLAINABLE AI

https://www.fico.com/blogs/fraud-security/fraud-detection-can-live-black-box/

https://www.fico.com/blogs/fraud-security/fraud-detection-can-live-black-box/


PRENATAL DIAGNOSTICS 

!32

•UNCLEAR, HOW TO GET TO A DECISION 

•NO EXPLANATION FOR PATIENT 

•HARD TO GET CLINICAL APPROVAL
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PRSENTATION EXPLORATION EXPLANATIONEXPLORATION EXPLANATIONCONFIRMATIONPRESENTATION
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EXPLORATION CONFIRMATION EXPLANATIONPRESENTATION
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THANKS!
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       EMAIL: MARC.STREIT@JKU.AT  
  WEBSITE: MARC-STREIT.COM 
  TWITTER: @MARC_STREIT

WE ARE HIRING!


