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How many of you have heard the term 
“Data Science” before?





Data Science



Big Data



Machine Learning



Why are we so excited?



What can we achieve?

What do we want to achieve?



Data Machines

People



Data Machines

People



“Intelligence Amplification”

How can we use machine to help people do 
remarkable things with data?



The world is full of complexity!

Biology
Finance

Social Media
Cyber Security
Urban Systems

...



If we are able to capture relevant information about 
phenomena through data, then maybe we can 

understand these phenomena better?



REAL-WORLD
PHENOMENA DATA

COMPUTERS HUMANS

We are not interested in data! 

We are interested in the phenomena described by data.
And our ability to understand them better with data.



Visual Analytics
 “The science of analytical 
reasoning supported by 

interactive visual interfaces”



REAL-WORLD
PHENOMENA DATA

COMPUTERS
+ 

INTERACTIVE 
VISUALIZATIONS

HUMANS

Visual perception is the most effective channels we have 
to obtain information from the world.



Example: Help Investigators Fight Scammers





Data Machines

People



As more automated decision affect our lives, how do 
we retain the power to influence, verify and 

understand these decisions?







Machine learning is only as good as the 
data we feed to them ...







We need methods and tools to help us 
understand and verify AI systems!





Predicting 
Admission 
from ER

Will she/he be 
admitted?



Explainer: visual analytics to 
understand black-box ML models.



How can human + machine intelligence 
cooperate to solve problems together?



MACHINE HUMAN

Machines provide the information 
we need



MACHINE HUMAN

We communicate our knowledge 
and intentions to the machine



MACHINE HUMAN

Very Hard!

Output: hard to interpret/verify, uncertain.

Input: complex, ambiguous, small 
bandwidth.





Concluding ...



It’s crucial to keep in mind the role humans play 
on the road to more automation.



Challenges

Big Data → Big Understanding

How to make sense of machines.

How to cooperate with machines.



Big Data


