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T h e  F u t u r e  o f  A I

I
t has been a tradition for IEEE Intel-
ligent Systems to acknowledge 10 ac-
complished AI researchers in their early 

careers every two years as “AI’s 10 to 
Watch.” These researchers have all com-
pleted their doctoral work in the past 
couple of years. A wide range of senior 
AI researchers across the world, includ-
ing primarily academics but also industry 
researchers, were contacted to nominate 
young star researchers in all disciplines 
of AI. A committee comprising members 

of our advisory and editorial boards re-
viewed these nominations and unani-
mously agreed on the top 10, whom we 
present to you in this special section. We 
would like to congratulate these young re-
searchers for winning this special recog-
nition. For the IEEE Intelligent Systems
readers like you, we are proud to present 
this glimpse of the future of AI and the 
practicing AI researchers who promise to 
be the leaders of the fi eld.

 —Fei-Yue Wang

AI’s10 to Watch
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A I ’ s  1 0  t o  W a t c h

Daniel B. Neill is an assistant professor of information systems at Carn-
egie Mellon University’s Heinz College, where he directs the Event and 
Pattern Detection Laboratory and the PhD program in Machine Learn-
ing and Public Policy. He also holds courtesy appointments in Carne-
gie Mellon’s Machine Learning Department and Robotics Institute and 
is an adjunct professor in the University of Pittsburgh’s Department of 
Biomedical Informatics. Neill has an MPhil from Cambridge University 
and an MS and PhD in computer science from Carnegie Mellon. He is 
the recipient of a National Science Foundation Career Award and an 
NSF Graduate Research Fellowship, and he received the Best Research 
Presentation Award at the 2005 National Syndromic Surveillance Con-
ference. Contact him at neill@cs.cmu.edu.

Daniel B. Neill
Carnegie Mellon University

information technologies that can be 
applied for the public good. One ma-
jor focus of my research is event de-
tection, with the goal of developing 
new statistical and computational 
methods for early and accurate de-
tection of emerging events and other 
patterns in massive, complex real-
world data sets. My research group 
is currently applying these methods 
to three main areas: public health (to 
achieve early detection of emerging 
outbreaks of disease), law enforce-
ment (to predict and prevent crime 
hot spots), and health care (to detect 
anomalous patterns of patient care 
and discover new best practices). 
Other applications include monitor-
ing of water quality and food safety, 
network intrusion detection, fraud 
detection, and scientifi c discovery.

All these applications require inte-
gration of noisy, heterogeneous data 
from many sources. For example, in 
the early stages of a disease outbreak, 
we can observe the many subtle ways 

that the illness changes the behavior 
of affected individuals, even before 
they are sick enough to visit a doctor 
or hospital. These minor behavior 
changes, such as increased consump-
tion of over-the-counter medications 
and changes in mobility patterns, 
might not be suffi ciently out of the 
ordinary when we look at a single 
individual. However, they are often 
visible when we view the problem on 
a societal scale and when we com-
bine traditional public health data 
sources (such as hospital visits and 
medication sales) with population-
wide data from emerging technolo-
gies such as location-enabled mobile 
devices, online social networks, and 
user-generated Web content.

We have developed novel machine 
learning methods that can achieve 
much more timely detection of 
emerging events, accurately charac-
terize the type of event and pinpoint 
the affected subset of the popula-
tion, and signifi cantly reduce false 

positives. These methods address the 
fundamental statistical challenges of 
detecting anomalous patterns from 
multiple data streams and learning 
which anomalies are actually rel-
evant to human users. In addition, 
we address the fundamental compu-
tational challenges of scaling up to 
huge and high-dimensional data. We 
have developed new, fast optimiza-
tion algorithms that can solve previ-
ously impossible detection problems 
in a matter of seconds, exactly and 
effi ciently identifying the most rele-
vant subsets of a large, complex data 
set. Finally, we are working directly 
with public health practitioners and 
law enforcement agencies to develop 
and deploy systems for event detec-
tion and prediction. Our detection 
methods have been incorporated 
into deployed disease surveillance 
systems in the US, Canada, India, 
and Sri Lanka, and our Crime-
Scan software is in day-to-day op-
erational use by the Chicago Police 
Department to predict and prevent 
emerging hot-spots of violent crime. 
These collaborations will facilitate 
rapid and effective responses to dis-
ease outbreaks, crime waves, and 
other emerging events, directly con-
tributing to the public good by im-
proving health, safety, and security.

Event Detection and Prediction
W ith the critical importance of addressing global policy 

problems such as disease, crime, and terrorism and the 

continuously increasing mass of available data, machine learn-

ing has become essential for the development of new, practical 
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