AI MATTERS, VOLUME 3, ISSUE 3

SUMMER 2017

SIGAI

Al Matters

Annotated Table of Contents

Welcome to Al Matters, Volume 3(3)
Eric Eaton & Amy McGovern
Full article: http://doi.acm.org/10.1145/3137574.3137575

i Al Events
Michael Rovatsos
Full article: http://doi.acm.org/10.1145/3137574.3137576

Listing of upcoming SIGAI-related events.

X ACM SIGAI Activity Report

=~ Sven Koenig, Sanmay Das, Rose-
mary Paradis, Eric Eaton, Yolanda Gil,
Katherine Guo, Bojun Huang, Albert
Jiang, Benjamin Kuipers, Nicholas Mat-
tei, Amy McGovern, Larry Medsker,
Todd Neller, Plamen Petrov, Michael
Rovatsos & David Stork

Full article: http://doi.acm.org/10.1145/3137574.3137577

h

This report summarizes the annual activity of ACM
SIGAI from July 2016 to June 2017.

% Al Profiles: An Interview with Maja
Mataric

Amy McGovern & Eric Eaton
Full article: http://doi.acm.org/10.1145/3137574.3137578

An interview with Maja Matari¢ from USC.

“ Al Buzzwords Explained: Multi-Agent
Path Finding

Hang Ma & Sven Koenig
Full article: http://doi.acm.org/10.1145/3137574.3137579

If your multi-agent system needs to find paths, this
article will help get you started.

e( Al Education: Deep Neural Network
Learning Resources

Todd W. Neller
Full article: http://doi.acm.org/10.1145/3137574.3137580

Interested in deep learning? Want to learn more
or teach it in your classes? Look no further!

FE Celebrating the Past, Present, and
Future of Computing

Timothy E. Lee & Justin Svegliato
Full article: http://doi.acm.org/10.1145/3137574.3137581

Two SIGAI student scholars cover “The 50 Years
of the ACM Turing Award Celebration.”

2> ACM SIGAI CHINA: A New Incubator
7l for Al in China

Le Dong, Man Yuan, Ming-Liang Xu & Ji
Wan

Full article: http://doi.acm.org/10.1145/3137574.3137582
Read about the new China chapter of ACM SIGAI.

On the Importance of Monitoring and
Directing Progress in Al

Lukas Prediger
Full article: http:/doi.acm.org/10.1145/3137574.3137583

ACM SIGAI Student Essay Contest Winner

Truth in the ‘Killer Robots’ Angle?
Matthew Rahtz
Full article: http://doi.acm.org/10.1145/3137574.3137584

ACM SIGAI Student Essay Contest Winner

How Do We Ensure That We Re-
main In Control of Our Autonomous
Weapons?

llse Verdiesen


http://doi.acm.org/10.1145/3137574.3137575
http://doi.acm.org/10.1145/3137574.3137576
http://doi.acm.org/10.1145/3137574.3137577
http://doi.acm.org/10.1145/3137574.3137578
http://doi.acm.org/10.1145/3137574.3137579
http://doi.acm.org/10.1145/3137574.3137580
http://doi.acm.org/10.1145/3137574.3137581
http://doi.acm.org/10.1145/3137574.3137582
http://doi.acm.org/10.1145/3137574.3137583
http://doi.acm.org/10.1145/3137574.3137584

AI MATTERS, VOLUME 3, ISSUE 3

Full article: http://doi.acm.org/10.1145/3137574.3137585
ACM SIGAI Student Essay Contest Winner

The Ethics of Automated Behavioral
Microtargeting
Dennis G. Wilson

Full article: http://doi.acm.org/10.1145/3137574.3139451

ACM SIGAI Student Essay Contest Winner

Links

SIGAIl website: http://sigai.acm.org/
Newsletter: http://sigai.acm.org/aimatters/
Blog: http://sigai.acm.org/ai-matters/
Twitter: http:/twitter.com/acm_sigai/

Edition DOI: 10.1145/3137574

Join SIGAI

Students $11, others $25
For details, see http://sigai.acm.org/
Benefits: regular, student

Also consider joining ACM.
Our mailing list is open to all.

Submit to Al Matters!

We're accepting articles and announce-
ments now for future issues. Details on
the submission process are available at
http://sigai.acm.org/aimatters.

Al Matters Editorial Board

Eric Eaton, Editor-in-Chief, U. Pennsylvania
Amy McGovern, Editor-in-Chief, U. Oklahoma
Sanmay Das, Washington Univ. in Saint Louis
Alexei Efros, Univ. of CA Berkeley

Susan L. Epstein, The City Univ. of NY
Yolanda Gil, ISI/Univ. of Southern California
Doug Lange, U.S. Navy

Kiri Wagstaff, JPL/Caltech

Xiaojin (Jerry) Zhu, Univ. of WI Madison

Contact us: aimatters@sigai.acm.org

SUMMER 2017

-
Contents Legend

Book Announcement

Ph.D. Dissertation Briefing

IR =

Al Education

Event Report

“ Hot Topics
g Humor
! Al Impact
% Al News
&_, Opinion
g” Paper Précis
% Spotlight
% Video or Image

kDe’[ails at http://sigai.acm.org/aimatters

~



http://doi.acm.org/10.1145/3137574.3137585
http://doi.acm.org/10.1145/3137574.3139451
http://sigai.acm.org/
http://sigai.acm.org/aimatters/
http://sigai.acm.org/ai-matters/
http://twitter.com/acm_sigai/
http://doi.acm.org/10.1145/3137574
http://sigai.acm.org/
http://sigai.acm.org/about/misc/regular_members.html
http://sigai.acm.org/about/misc/student_members.html
http://campus.acm.org/public/qj/quickjoin/interim.cfm
http://listserv.acm.org/SCRIPTS/WA-ACMLPX.CGI?SUBED1=SIGAI-ANNOUNCE&A=1
http://sigai.acm.org/aimatters
mailto:aimatters@sigai.acm.org
http://sigai.acm.org/aimatters

AI MATTERS, VOLUME 3, ISSUE 3

SUMMER 2017

Welcome to Al Matters, Volume 3, Issue 3

Eric Eaton, Co-Editor (University of Pennsylvania; aimatters@sigai.acm.org)
Amy McGovern, Co-Editor (University of Oklahoma; aimatters@sigai.acm.org)

DOI: 10.1145/3137574.3137575

Welcome to the third issue in our third year of
Al Matters! In the spring, ACM SIGAI spon-
sored a student essay contest on the “Re-
sponsible Use of Al Technologies.” This issue
features the first set of winning essays from
the contest, with the second set of winning es-
says to appear in the next issue.

In addition to having their essay appear in Al
Matters, the contest winners received either
monetary prizes or one-on-one Skype ses-
sions with leading Al researchers. The stu-
dents reported exceptional experiences:

| just had an absolutely phenomenal con-
versation with Eric Horvitz. Really so
spectacular. Thank you so so so much for
enabling this to happen. .... This was such
a privilege and wonderful experience.

It was great talking to [Peter Norvig] and
we discussed a broad range of topics from
Autonomous Weapons, changes in the
job market caused by automation to Al
techniques to help people programming.
It was very inspiring to talk to him!

Speaking of leading researchers, this issue’s
Al Interviews column highlights Maja Mataric,
the Vice Dean for Research and the Direc-
tor of the Robotics and Autonomous Systems
Center at the Univ. of Southern California.

In Al news, this issue includes the 2016-2017
ACM SIGAI Activity Report, which summa-
rizes the annual activities of the SIGAI, re-
flections on The 50 Years of the ACM Tur-
ing Award Celebration by two student SIGAI
scholars, and a report on the new China chap-
ter of SIGAL.

The (buzz)word of this issue is multi-agent
path finding. “What’s that?” you say. Well, you
can read all about it in the Al Buzzwords Ex-
plained column. Or, if deep learning is more
your thing, then check out the Al Education
column on resources for teaching and learn-
ing about deep neural networks.

Copyright © 2017 by the author(s).

Thanks for reading! Don’t forget to send your
ideas and future submissions to Al Matters!

Eric Eaton is a Co-Editor
of Al Matters. He is a fac-
ulty member at the Uni-
versity of Pennsylvania in
the Department of Com-
puter and Information Sci-
ence, and in the Gen-
eral Robotics, Automa-
tion, Sensing, and Per-
ception (GRASP) lab. His
research is in machine
learning and Al, with applications to robotics,
sustainability, and medicine.

Amy McGovern is a Co-
Editor of Al Matters. She
is an Associate Profes-
sor of computer science
at the University of Okla-
homa and an adjunct as-
sociate professor of me-
teorology.  She directs
the Interaction, Discovery,
Exploration and Adapta-
tion (IDEA) lab. Her re-
search focuses on machine learning and
data mining with applications to high-impact
weather.

Submit to Al Matters!

We’re accepting articles and announce-
ments for future issues. Details on
the submission process are available at
http://sigai.acm.org/aimatters.
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Al Events

— Michael Rovatsos (University of Edinburgh; mrovatso@inf.ed.ac.uk)

DOI: 10.1145/3137574.3137576

This section features information about up-
coming events relevant to the readers of Al
Matters, including those supported by SIGAI.
We would love to hear from you if you are are
organizing an event and would be interested
in cooperating with SIGAI, or if you have
announcements relevant to SIGAI. For more
information about conference support visit
sigai.acm.org/activities/requesting_sponsor-
ship.html.

International Conference on
Computational Approaches to
Diversity in Interaction and Meaning

San Servolo/Venice, Italy, October 7-9, 2017
www.essence-network.com/essence-final-
conference

Diversity-awareness, understood as the ca-
pability of an intelligent system to take the
heterogeneity of human or artificial agents it
is interacting with into account when making
decisions, has been researched by many
communities across several disciplines in the
past, including semantic technologies, mul-
tiagent systems, knowledge representation
and reasoning, and NLP. This conference
will provide a forum for leading experts from
the above (and other) areas to discuss key
research issues surrounding diversity-aware
Al. Participation is by invitation only, and
financial support is available — please con-
tact essence-info@inf.ed.ac.uk if you are
interested in attending.

32nd International Conference on
Automated Software Engineering

Urbana-Champaign, USA, October 30 to
November 3, 2017

ase2017.org

The IEEE/ACM Automated Software Engi-
neering (ASE) Conference series is the pre-
mier research forum for automated software
engineering. Each year, it brings together
researchers and practitioners from academia
and industry to discuss foundations, tech-

Copyright © 2017 by the author(s).

niques, and tools for automating the analysis,
design, implementation, testing, and mainte-
nance of large software systems. ASE 2017
features high quality contributions describing
significant, original, and unpublished results.

9th International Joint Conference on
Computational Intelligence
(IJCCI 2017)

Funchal, Portugal, November 1-3, 2017
www.ijcci.org

The purpose of the International Joint Confer-
ence on Computational Intelligence (IJCCI) is
to bring together researchers, engineers and
practitioners interested on the field of Compu-
tational Intelligence both from theoretical and
application perspectives. Four simultaneous
tracks will be held covering different aspects
of Computational Intelligence, including evolu-
tionary computation, fuzzy computation, neu-
ral computation and cognitive and hybrid sys-
tems. The connection of these areas in all
their wide range of approaches and applica-
tions forms the International Joint Conference
on Computational Intelligence.

CRA Summit on Technology and Jobs

Washington DC, USA, December 12, 2017
cra.org/events/summit-technology-jobs/

The goal of the summit is to put the issue of
technology and jobs on the national agenda in
an informed and deliberate manner. The sum-
mit will bring together leading technologists,
economists, and policy experts who will of-
fer their views on where technology is headed
and what its impact may be, and on policy is-
sues raised by these projections and possible
policy responses. The summit is hosted by the
Computing Research Association, as part of
its mission to engage the computing research
community to provide trusted, non-partisan in-
put to policy thinkers and makers.


mrovatso@inf.ed.ac.uk
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10th International Conference on
Agents and Atrtificial Intelligence
(ICAART 2018)

Funchal, Portugal, January 16-18, 2018
www.icaart.org

The purpose of the International Conference
on Agents and Artificial Intelligence is to bring
together researchers, engineers and practi-
tioners interested in the theory and applica-
tions in the areas of Agents and Atrtificial In-
telligence. Two simultaneous related tracks
will be held, covering both applications and
current research work. One track focuses
on Agents, Multi-Agent Systems and Soft-
ware Platforms, Distributed Problem Solving
and Distributed Al in general. The other
track focuses mainly on Artificial Intelligence,
Knowledge Representation, Planning, Learn-
ing, Scheduling, Perception Reactive Al Sys-
tems, and Evolutionary Computing and other
topics related to Intelligent Systems and Com-
putational Intelligence.

23rd International Conference on
Intelligent User Interfaces (IUl 2018)

Tokyo, Japan, March 7-11, 2018

iui.acm.org

ACM IUI 2018 is the 23rd annual meeting of
the intelligent interfaces community that will be
held in Tokyo, on March 7th-11th, 2018. Ul is
where the HCI and Al communities meet, and
the focus of the conference is to improve the
interaction between humans and machines,
by leveraging both traditional HCI approaches
and solutions that involve state-of-the art Al
techniques like machine learning, natural lan-
guage processing, data mining, knowledge
representation and reasoning. Along with 25
topics in Al and HCI, this year 1Ul especially
encourages submissions on explainable intel-
ligent user interfaces.

Submission deadline: October 8, 2017

20th International Conference on
Enterprise Information Systems
(ICEIS 2018)

Funchal, Portugal, March 21-24, 2018
www.iceis.org

The purpose of the 20th International Con-
ference on Enterprise Information Systems
(ICEIS) is to bring together researchers, en-
gineers and practitioners interested in the ad-
vances and business applications of informa-
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tion systems. Six simultaneous tracks will be
held, covering different aspects of Enterprise
Information Systems Applications, including
Enterprise Database Technology, Systems In-
tegration, Artificial Intelligence, Decision Sup-
port Systems, Information Systems Analysis
and Specification, Internet Computing, Elec-
tronic Commerce, Human Factors and Enter-
prise Architecture.

Submission deadline: October 18, 2017.

31st International Conference on
Industrial, Engineering & Other
Applications of Applied Intelligent
Systems (IEA/AIE-2018)

Montreal, Canada, June 25-28, 2018
ieaaie2018.encs.concordia.ca

IEA/AIE 2018 continues the tradition of em-
phasizing applications of applied intelligent
systems to solve real-life problems in all ar-
eas including engineering, science, industry,
automation & robotics, business & finance,
medicine and biomedicine, bioinformatics, cy-
berspace, and human-machine interactions.
IEA/AIE-2018 will include oral presentations,
invited speakers, and special sessions.
Submission deadline: November 27, 2017

17th International Conference on
Autonomous Agents and Multiagent
Systems (AAMAS 2018)

Stockholm, Sweden, July 10-15, 2018
celweb.vuse.vanderbilt.edu/aamas18

AAMAS is the largest and most influential
conference in the area of agents and multi-
agent systems. The aim of the conference
is to bring together researchers and practi-
tioners in all areas of agent technology and
to provide a single, high-profile, internation-
ally renowned forum for research in the the-
ory and practice of autonomous agents and
multiagent systems. AAMAS is the flag-
ship conference of the non-profit Interna-
tional Foundation for Autonomous Agents and
Multiagent Systems (IFAAMAS). This edition
will be a part of the Federated Al Meeting
(FAIM) where AAMAS is co-located with sev-
eral Al conferences including the International
Joint Conference on Artificial Intelligence (IJ-
CAl)/European Conference on Artificial Intel-
ligence (ECAI) and the International Confer-
ence on Machine Learning (ICML).
Submission deadline: November 14, 2017.


www.icaart.org
iui.acm.org
www.iceis.org
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Michael Rovatsos is the
Conference Coordination
Officer for ACM SIGAI,
and a faculty member of
the School of Informatics
at the University of Edin-
burgh, UK. His research
in in multiagent systems,
social computation, and
human-friendly Al. Con-
tact him at mrovatso@inf.ed.ac.uk.
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@ ACM SIGAI Activity Report
—  Sven Koenig (elected; ACM SIGAI Chair)

Sanmay Das (elected; ACM SIGAI Vice-Chair)

Rosemary Paradis (elected; ACM SIGAI Secretary/Treasurer)

Eric Eaton (appointed; ACM SIGAI Newsletter Editor-in-Chief)

Yolanda Gil (appointed; ACM SIGAI Past Chair)

Katherine Guo (appointed; ACM SIGAI Membership and Outreach Officer)
Bojun Huang (appointed; ACM SIGAI Information Officer)

Albert Jiang (appointed; ACM SIGAI Education Officer)

Benjamin Kuipers (appointed; ACM SIGAI Ethics Officer)

Nicholas Mattei (appointed; ACM SIGAI Ethics Officer)

Amy McGovern (appointed; ACM SIGAI Newsletter Editor-in-Chief)

Larry Medsker (appointed; ACM SIGAI Public Policy Officer)

Todd Neller (appointed; ACM SIGAI Education Activities Officer)

Plamen Petrov (appointed; ACM SIGAI Industry Liaison Officer)

Michael Rovatsos (appointed; ACM SIGAI Conference Coordination Officer)
David Stork (appointed; ACM SIGAI Award Officer)

DOI: 10.1145/3137574.3137577

Abstract

We are happy to present the annual activity
report of ACM SIGAI, covering the period from
July 2016 to June 2017.

The scope of ACM SIGAI consists of the
study of intelligence and its realization in
computer systems (see also its website at
sigai.acm.org). This includes areas such
as

autonomous agents, cognitive modeling,
computer vision, constraint programming, hu-
man language technologies, intelligent user
interfaces, knowledge discovery, knowledge
representation and reasoning, machine learn-
ing, planning and search, problem solving and
robotics.

Members of ACM SIGAI come from academia,
industry and government agencies worldwide.
ACM SIGAI is proud of the fact that many Al
researchers in the past year received ACM
honors, including becoming ACM fellows as
well as receiving other awards.

ACM SIGAI is committed to increase its ac-
tivities in order to support its members even

Copyright © 2017 by the author(s).

better. In order to do so, ACM SIGAI has cre-
ated several new appointed officer positions,
namely an industry liaison officer, an award of-
ficer and two ethics officers.

In the course of the last year, ACM SIGAI has
been responsive to specific events and cir-
cumstances as well as continued to support
and expand a range of regular activities.

Responsive Initiatives in the Last Year

ACM SIGAI actively supported the founding
of a new ACM SIGAI chapter in China with
help from the membership and outreach offi-
cer. ACM SIGAI China held its first event, the
ACM SIGAI China Symposium on New Chal-
lenges and Opportunities in the Post-Turing Al
Era, as part of the ACM China Turing 50th Cel-
ebration Conference on May 12-14, 2017 in
Shanghai.

ACM SIGAI held the ACM SIGAI Student Es-
say Contest on the Responsible Use of Al
Technologies (run by one of the ethics of-
ficers), where students could win five cash
prizes of US$500 or skype conversations with
five very senior Al researchers from academia
or industry if their essay provided good an-
swers to the following two questions:


http://dx.doi.org/10.1145/3137574.3137577
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e What do you see as the 1-2 most pressing ethi-
cal, social or regulatory issues with respect to Al
technologies?

e What position or steps can governments, in-
dustries or organizations (including ACM SIGAI)
take to address these issues or shape the dis-
cussions on them?

The winning essays will be published in the
ACM SIGAI newsletter.

ACM SIGAI extended its coordination and col-
laboration with a variety of groups, both inside
and outside of ACM:

e ACM SIGAI started to participate in the ACM
US Public Policy Council (USACM). USACM ad-
dresses US public policy issues related to com-
puting and information technology and regularly
educates and informs US Congress, the US Ad-
ministration and the US courts about significant
developments in the computing field and how
those developments affect public policy. The
public policy officer, for example, facilitated talks
between the leaderships of USACM and the
American Association for the Advancement of
Science (AAAS) on areas of potential collabo-
ration.

e ACM SIGAI started to participate in the IEEE
Global Initiative for Ethical Considerations in Al
and Autonomous Systems. The purpose of this
initiative is to ensure that every technologist is
educated, trained and empowered to prioritize
ethical considerations in the design and devel-
opment of autonomous and intelligent systems.

e ACM SIGAI also provided a response to the pub-
lic request for information from the US Office of
Science and Technology Policy (OSTP) in 2016
on Preparing for the Future of Al, thus support-
ing the US government in making decisions con-
cerning Al technologies and their applications.

In response to developments regarding inter-
national travel policies, ACM SIGAI released
the following public policy statement in 2017
via an effort of the public policy officer:

“The ACM SIGAI executive committee
shares the view of its parent organization
that 'the open exchange of ideas and the
freedom of thought and expression are
central to the aims and goals of ACM. ACM
supports the statute of International Council
for Science in that the free and responsible
practice of science is fundamental to scientific
advancement and human and environmental
wellbeing. Such practice, in all its aspects,
requires freedom of movement, association,
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expression and communication for scientists.
All individuals are entitled to participate
in any ACM activity, SIGAI is working on
policies to support inclusive participation
in our Al-related activities. We encourage
event organizers to share their efforts and
experiences with us through our Al Matters
newsletter at aimatters@sigai.acm.org
and blog postings at

sigai.acm.org/aimatters/blog/.

ACM SIGAI also actively supported the Jour-
nal of Human-Robot Interaction (JHRI) in its
desire to become an ACM journal and be in-
cluded in the ACM Digital Library. JHRI will be-
come the ACM Transactions on Human-Robot
Interaction in January 2018.

Continuing Activities
Organizing events:

ACM SIGAI organized the annual ACM SIGAI
Career Network Conference (CNC), overseen
by the vice chair. CNC showcases the work
of early career researchers (including stu-
dents) to their potential mentors and employ-
ers. Each early career researcher is men-
tored by a senior Al researcher, with small
group mentoring sessions as well as individ-
ual advice. CNC 2016 was held at Northeast-
ern University in Boston, Massachusetts, on
October 19-20, 2016 (and ACM SIGAI grate-
fully acknowledges the support and hospital-
ity of Northeastern University). 36 early ca-
reer researchers presented their work via talks
and posters, and two panels (on Career Op-
tions and Getting Started, featuring senior Al
researchers and practitioners from academia,
industry and the public sector) completed the
program.

ACM SIGAI has an agreement with the As-
sociation for the Advancement of Al (AAAI)
to jointly organize the annual joint job fair at
the AAAI conference, where attendees can
find out about job and internship opportunities
from representatives from industry, universi-
ties and other organizations. This event was
held at AAAI 2017 as planned.

Supporting international conferences and
other events:

ACM SIGAI processed requests for co-
sponsored and in-cooperation status from 27
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conferences. The conference coordination of-
ficer improved the support provided to confer-
ence organizers by contacting them person-
ally immediately after approval, inviting them
to publicize their conference via the ACM
SIGAI newsletter and mailing lists, and follow-
ing up with a request for a conference report
after the conference, in order to publish it in
the ACM SIGAI newsletter and blog.

ACM SIGAI has an agreement with AAAI to
co-sponsor, jointly with AAAI, the annual joint
doctoral consortium at the AAAI conference.
The doctoral consortium provides an oppor-
tunity for Ph.D. students to discuss their re-
search interests and career objectives with the
other participants and a group of established
Al researchers that act as their mentors.

ACM SIGAI also co-sponsored the following
conferences (future events are in italics):

o ACM/IEEE International Conference on Human-
Robot Interaction (HRI 2017)

e 22nd International Conference on Intelligent
User Interfaces (Ul 2017)

o ACMV/IEEE International Conference on Human-
Robot Interaction (HRI 2018)

o ACM/IEEE International Conference on Auto-
mated Software Engineering (ASE 2017)

o ACM/IEEE International Conference on Auto-
mated Software Engineering (ASE 2018)

e International Conference on Web Intelligence
(WI2017)

e International Conference on Web Intelligence
(WI2018)

e 23rd International Conference on Intelligent
User Interfaces (Ul 2018)

e 24th International Conference on Intelligent
User Interfaces (Ul 2019)

In addition, ACM SIGAI granted in-
cooperation status to the following con-
ferences:

e Swarm/Human Blended Intelligence Workshop
(SHBI 2016)

¢ 6th International Conference on Pattern Recog-
nition Applications and Methods (ICPRAM 2017)

e International Conference on Agents and Artifi-
cial Intelligence (ICAART 2017)

e International Knowledge System Conference
(KMIKS 2017)
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e 16th International Conference on Autonomous
Agents and Multiagent Systems (AAMAS 2017)

e 16th International Conference on Artificial Intel-
ligence and Law (ICAIL 2017)

e International Conference on Industrial, Engi-
neering & Other Applications of Applied Intelli-
gent Systems (IEA/AIE 2017)

e 14th International Conference on Informatics
in Control, Automation and Robotics (ICINCO
2017)

e 11th ACM Conference on Recommender Sys-
tems (RecSys 2017)

e International Conference on the Foundations of
Digital Games (FDG 2017)

e International Joint Conference on Rules and
Reasoning (RuleML+RR 2017)

e 4th International Workshop on Sensor-based
Activity Recognition and Interaction (iWOAR
2017)

e Data Institute San Francisco Conference (DSCO
2017)

e 9th International Joint Conference on Knowl-
edge Discovery, Knowledge Engineering and
Knowledge Management (IC3K 2017)

e 9th International Joint Conference on Computa-
tional Intelligence (IJCCI 2017)

e 10th International Conference on Agents and Ar-
tificial Intelligence (ICAART 2017)

e /th International Conference on Pattern Recog-
nition Applications and Methods (ICPRAM 2018)

e 11th International Joint Conference on Biomed-
ical Engineering Systems and Technologies
(BIOSTEC 2018)

e 31st International Conference on Industrial, En-
gineering & Other Applications of Applied Intelli-
gent Systems (IEA/AIE 2018)

e 12th ACM Conference on Recommender Sys-
tems (RecSys 2018)

e 31th Annual ACM Symposium on User Interface
Software and Technology (UIST 2018)

e 20th International Conference on Enterprise In-
formation Systems (ICEIS 2018)

ACM SIGAI has an agreement with the Inter-
national Foundation for Autonomous Agents
and Multiagent Systems (IFAAMAS) to spon-
sor the ACM SIGAI Autonomous Agents Re-
search Award. The ACM SIGAI Autonomous
Agents Research Award is an annual award
for excellence in research in the area of au-
tonomous agents. The recipient is invited to
give a talk at the International Conference on
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Autonomous Agents and Multiagent Systems
(AAMAS). The 2017 ACM SIGAI Autonomous
Agents Research Award was presented at AA-
MAS 2017 to David Parkes from Harvard Uni-
versity for his work on a variety of topics in
multi-agent systems and economics.

Increasing the visibility of Al research:

ACM SIGAI actively supports the Research
Highlight Track of the Communications of the
ACM (CACM) by nominating publications of
recent, significant and exciting Al research re-
sults that are of general interest to the com-
puter science research community to the Re-
search Highlight Track. This way, ACM SIGAI
helps to make important Al research results
visible to many computer scientists.

Supporting student members:

ACM SIGAI believes that funding students is a
good way to ensure vitality in the Al commu-
nity and thus a good investment in the future.
Consequently, it awarded a number of schol-
arships to students to attend conferences co-
sponsored by it as well as the 50 Years of the
ACM Turing Award Celebration. The amounts
of the scholarships vary but are generally in
the range of US$1,000 to US$10,000 per con-
ference, depending on the conference size.
ACM SIGAI changed the period of time be-
fore students who join ACM SIGAI can apply
for financial benefits. There is now a 3-month
membership requirement before students can
apply for fellowships and travel support.

Communicating with and supporting
members:

ACM SIGAI publishes four issues of its
newsletter Al Matters per year. Al Matters fea-
tures articles of general interest to the Al com-
munity, from research overview articles to dis-
sertation abstracts. The editors-in-chief insti-
tuted a number of reforms over the last year.
For example, they started a number of recur-
ring columns in an effort to focus on the needs
and interests of individual populations of the
membership and promote content creation for
each issue. These columns are led by indi-
vidual column editors, who are responsible for
soliciting content or writing the column each
quarter. These columns have included
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e Al Interviews (with interesting people from
academia, industry and government),

e Al Amusements (including Al humor, puzzles
and games),

e Al Education (led by one of the education activi-
ties officers),

e Al Policy Issues (led by the public policy officer),

e Al Buzzwords (which explains new Al concepts
or terms),

e Al Events (which includes conference an-
nouncements and reports),

e Al Dissertation Abstracts and
e News from Al Groups and Organizations.

To promote readership, the editors-in-
chief have moved to an open-access
model (where Al Matters is openly avail-
able on the ACM SIGAI website) and
instituted a new Al Matters blog (at
sigai.acm.org/aimatters/blog/) to
feature timely posts and promote discussion
among community members. For example,
the public policy officer posts new informa-
tion every two weeks in the blog to survey
and report on current Al policy issues and
raise awareness about the activities of other
organizations that share interests with ACM
SIGAI. Behind the scenes, the editors-in-chief
have also revamped the editorial process and
created tools to streamline the assembly of
each issue.

ACM SIGAI organized or co-organized ACM
webinars to inform ACM members about Al
topics, such as the Town Hall on Al, Ma-
chine Learning, and More in 2016 (run by
the secretary/treasurer) and the Panel and
Town Hall on Big Thoughts and Big Ques-
tions about Ethics in Al (run by one of
the ethics officers). The webinars were
streamed live but the videos are archived at
learning.acm.org/webinar/.

Additional ACM SIGAI membership benefits
include reduced registration fees at many of its
co-sponsored and in-cooperation conferences
and access to the proceedings of many of
these conferences in the ACM Digital Library.

Planning for the Future

ACM SIGAI is working on increasing the com-
munication with its current membership (for
example, via social media and membership
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surveys) and intensifying its activities that
reach students (for example, via the student
essay contest) and industry professionals (for
example, via the webinars). Additional ac-
tivities in this directions are currently being
planned. ACM SIGAI also intends to continue
expanding the number of co-sponsored and
in-cooperation conferences and its efforts to
influence public policy and further the discus-
sion on the responsible use of Al technolo-
gies. Finally, it intends to reach out to more Al
groups worldwide that could benefit from ACM
support, such as providing financial support,
making the proceedings widely accessible in
the ACM Digital Library and providing speak-
ers via the ACM Distinguished Speakers pro-
gram.

To help further the ACM
SIGAl's activities, you

; should consider becom-
4 £\, ing aSIGAI member!

For detalils, see
http://sigai.acm.org/.

The SIGAI mailing list is
open to all.
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Abstract

This column is the fourth in our series profiling
senior Al researchers. This month we inter-
view Maja Mataric.

Introduction

Our fourth profile for the interview series is
Maja Matari¢, Vice Dean for Research and the
Director of the Robotics and Autonomous Sys-
tems Center at the University of Southern Cal-
ifornia.

Figure 1: Maja Matari¢

Biography

Maja Matari¢ is professor and Chan Soon-
Shiong chair in Computer Science Depart-
ment, Neuroscience Program, and the De-
partment of Pediatrics at the University of
Southern California, founding director of
the USC Robotics and Autonomous Sys-
tems Center (RASC), co-director of the USC
Robotics Research Lab and Vice Dean for
Research in the USC Viterbi School of Engi-
neering. She received her PhD in Computer
Science and Artificial Intelligence from MIT in
1994, MS in Computer Science from MIT in
1990, and BS in Computer Science from the
University of Kansas in 1987.

Copyright © 2017 by the author(s).

Getting to Know Maja Mataric

How did you become interested in
robotics and Al?

When | moved to the US in my teens, my un-
cle wisely advised me that “computers are the
future” and that | should study computer sci-
ence. But | was always interested in human
behavior. So Al was the natural combination
of the two, but | really wanted to see behav-
ior in the real world, and that is what robotics
is about. Now that is especially interesting as
we can study the interaction between people
and robots, my area of research focus.

Do you have any suggestions for people
interested in doing outreach to K-12
students or the general public?

Getting involved with K-12 students in incredi-
bly rewarding! | do a huge amount of K-12 out-
reach, including students, teachers, and fami-
lies. | find the best way to do so is by including
my PhD students and undergraduates, who
are naturally more relatable to the K-12 stu-
dents: | always have them say what “grade”
they are in and how much more fun “school” is
once they get to do research. The other key
parts to outreach include letting the audience
do more than observe: the audience should
get involved, touch, and ask questions. And
finally, the audience should get to take some-
thing home, such as concrete links to more in-
formation and accessible and affordable activ-
ities so the outreach experience is not just a
one-off. Above all, | think it’s critical to convey
that STEM is changing on almost a daily ba-
sis, that everyone can do it, and that whoever
gets into it can shape its future and with it, the
future of society.

How do you think robotics or Al
researchers in academia should best
connect to industry?

Recently connections to industry have be-
come especially pressing in robotics, which
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has gone, during my career so far, from being
a small area of specialization to being a mas-
sive and booming area of employment oppor-
tunity and huge technology leaps. This means
undergraduate and graduate students need to
be trained in latest and most relevant skills
and methods, and all students need to be in-
spired and empowered to pursue skills and ca-
reers in these areas, not just those who self-
select as their most obvious path; we have to
proactively work on diversity and inclusion as
these are clearly articulated needs by indus-
try. There are great models of companies that
have strong outreach to researchers, such as
Microsoft and Google to name two, both hold-
ing annual faculty research summits and hav-
ing grant opportunities for faculty to connect
with their research and business units. As in
all contexts, it is best to develop personal rela-
tionships with contacts at relevant companies,
as they tend to lead to most meaningful col-
laborations.

What was your most difficult professional
decision and why?

It's hard to pick one, but here are, briefly, three
that are interesting: 1) | had to actively choose
whether to speak up against unfair treatment
when | was still pre-tenure and in a very under-
repreresented group, or to stay silent and not
make waves. | spoke up and never regret-
ted being true to myself. 2) | had to choose
whether to take part of my time away from
research to get involved and stay involved in
academic administration. | chose to do so, but
also chose to never let it take more than the
official half time, and never stomp on my re-
search. 3) | had to choose whether to leave
academia for a startup or industry. These
days, that is an increasingly complex choice,
but as long as academia allows us to explore
and experiment, it will remain the best choice.

What professional achievement are you
most proud of?

The successes of my students and of my re-
search field. Seeing my PhD students re-
ceive presidential awards while having bal-
anced lives with families and still responding
to my emails just makes me beam with pride.
Pioneering a field, socially assistive robotics,
that focuses on helping users with special
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needs, from those with autism to those with
Alzheimer’s, to reach their potential. Seeing
that field become established and grow from
the enthusiasm of wonderful students and
young researchers is an unparalleled source
of professional satisfaction.

What do you wish you had known as a
Ph.D. student or early researcher?

Nobody, no matter how senior or famous,
knows how things are going to work out and
how much another person can achieve. So
when receiving advice, believe encourage-
ment and utterly ignore discouragement. | am
fortunate to be very stubborn by nature, but
it was still a hard lesson and | see too many
young people taking advice too seriously; it's
good to get advice but take it with a grain of
salt: keep pushing for what you enjoy and
believe in, even if it makes some waves and
raises some eyebrows.

What would you have chosen as your
career if you hadn’t gone into robotics?

| think about that when | talk to K-12 students;
| try to tell them that it is fine to have a mean-
dering path. | finally understand that what re-
ally fascinates me is people and what makes
us tick. | could have studied that from various
perspectives, including medicine, psychology,
neuroscience, anthropology, economics, his-
tory... but since | was advised (by my un-
cle, see above) to go into computer science,
| found a way to connect those paths. It's al-
most arbitrary but it turned out to be lucky, as
I love what | do.

What is a “typical” day like for you?

| have no typical day, they are all crazy in
enjoyable ways. | prefer to spend my time
in face-to-face interactions with people, and
there are so many to collaborate with, from
PhD students and undergraduate students,
to research colleagues, to dean’s office col-
leagues, to neighbors on my floor and around
my lab, to K-12 students we host. It's all about
people. And sure, there is a lot of on-line work,
too, too much of it given how much less satis-
fying it is compared to human-human interac-
tions, but we have to read, review, evaluate,
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recommend, rank, approve, certify, link, pur-
chase, pay, etc.

What is the most interesting project you
are currently involved with?

Since | got involved with socially assistive
robotics, | truly love all my research projects:
we are working with children with autism, with
reducing pain in hospital patients, and ad-
dressing anxiety, loneliness and isolation in
the elderly. | share with my students the cu-
riosity to try new things and enjoy the oppor-
tunity to do so collaborative and often in a very
interdisciplinary way, so there is never a short-
age of new things to discover, learn, and over-
come, and, hopefully, to do some good.

How do you balance being involved in so
many different aspects of the robotics and
Al communities?

With daily difficult choices: it's an hourly strug-
gle to focus on what is most important, set the
rest aside, and then get back to enough of it
but not all of it and, above all, to know what is
in what category. | find that my family provides
an anchoring balance that helps greatly with
prioritizing.

What is your favorite CS or Al-related
movie or book and why?

Wall*E: it's a wonderfully human (vulnerable,
caring, empathetic, idealistic) portrayal of a
robot, one that has all the best of our quali-
ties and none of the worst. After that, Robot
and Frank and Big Hero 6.

Help us determine who
should be in the Al Mat-

77\ ters spotlight!

If you have suggestions

B for who we should pro-
file next, please feel free
to contact us via email at

aimatters@sigai.acm.org.
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Kiva Systems was founded in 2003 to develop
robot technology that automates the fetching
of goods in order-fulfilment centers. It was
acquired by Amazon in 2012 and changed its
name to Amazon Robotics in 2014. Ama-
zon order-fulfillment centers have inventory
stations on the perimeter of the warehouse
and storage locations in its center, see Fig-
ure 1. Each storage location can store one
inventory pod. Each inventory pod holds one
or more kinds of goods. A large number of
warehouse robots operate autonomously in
the warehouse. Each warehouse robot is able
to pick up, carry and put down one inventory
pod at a time. The warehouse robots move
inventory pods from their storage locations
to the inventory stations where the needed
goods are removed from the inventory pods
(to be boxed and eventually shipped to cus-
tomers) and then back to the same or different
empty storage locations (Wurman, D’Andrea,
& Mountz, 2008)."

These order-fulfillment centers raise a num-
ber of interesting optimization problems, such
as which paths the robots should take and at
which storage locations inventory pods should
be stored. Path planning, for example, is tricky
since most warehouse space is used for stor-
age locations, resulting in narrow corridors
where robots that carry inventory pods cannot
pass each other. Warehouse robots operate
all day long but a simplified one-shot version
of the path-planning problem is the multi-agent
path-finding (MAPF) problem, which can be
described as follows: On math paper, some
cells are blocked. The blocked cells and the
current cells of n robots are known. A dif-
ferent unblocked cell is assigned to each of
the n robots as its goal cell. The problem is
to move the robots from their current cells to
their goal cells in discrete time steps and let
them wait there. The optimization objective is

Copyright © 2017 by the author(s).

See the following YouTube video:
https://www.youtube.com/watch?v=
6KRJUUEVEZS

to minimize the makespan, that is, the num-
ber of time steps until all robots are at their
goal cells. During each time step, each robot
can move from its current cell to its current
cell (that is, wait in its current cell) or to an
unblocked neighboring cell in one of the four
main compass directions. Robots are not al-
lowed to collide. Two robots collide if and only
if, during the same time step, they both move
to the same cell or both move to the current
cell of the other robot. Figure 2 shows an ex-
ample, where the red and blue robots have to
move to the red and blue goal cells, respec-
tively.

There are also versions of the multi-agent
path-finding problem with different optimiza-
tion objectives than makespan (such as the
sum of the time steps of each robot until it
is at its goal cell) or slightly different collision
or movement rules. For example, solving the
eight-puzzle (a toy with eight square tiles in a
three by three frame, see Figure 3) is a version
of the multi-agent path-finding problem where
the tiles are the robots.

Researchers in theoretical computer science,
artificial intelligence and robotics have stud-
ied multi-agent path finding under slightly dif-
ferent names. They have developed fast
(polynomial-time) algorithms that find solu-
tions for different classes of multi-agent path-
finding instances (for example, those with at
least two unblocked cells not occupied by
robots) although not necessarily with good
makespans. They have also characterized
the complexity of finding optimal (or bounded-
suboptimal) solutions and developed algo-
rithms that find them. A bounded-suboptimal
solution is one whose makespan is at most a
given percentage larger than optimal.

Interestingly, it is slow (NP-hard) to find opti-
mal solutions (Yu & LaValle, 2013c; Ma, Tovey,
Sharon, Kumar, & Koenig, 2016), although
a slight modification of the multi-agent path-
finding problem can be solved in polynomial
time with flow algorithms, namely where n un-
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Figure 1: Warehouse robot (left), inventory pods (center), and the layout of a small simulated warehouse
(right). The left and center photos are courtesy of Amazon Robotics.
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Figure 2: A multi-agent path-finding instance with two robots.
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Figure 3: The eight-puzzle.

blocked cells are given as goal cells but it is
up to the algorithm to assign a different goal
cell to each one of the n robots (Yu & LaValle,
2013a). Researchers have also studied ver-
sions of the multi-agent path-finding problem
where goal cells require robots with certain ca-
pabilities (Ma & Koenig, 2016) or robots can
exchange their payloads (Ma et al., 2016).

In principle, one can model the original multi-
agent path-finding problem as a shortest-path
problem on a graph whose vertices corre-
spond to tuples of cells, namely one for each
robot, as shown in Figure 4 (where the red
path shows the optimal solution), but the num-
ber of vertices can be exponential in the num-
ber of robots and the shortest path thus can-
not be found quickly. Instead, researchers
have suggested to plan a shortest path for
each robot independently (by ignoring the
other robots), which can be done fast. If all
robots can follow their paths without colliding,
then an optimal solution has been found. If

not, then ...

e there are multi-agent path-finding algo-
rithms that group all colliding robots to-
gether and find a solution for the group with
minimal makespan (by ignoring the other
robots), and then repeat the process. The
hope is to find a solution before all robots
have been grouped together into one big
group (Standley, 2010; Standley & Korf,
2011).

e there are other multi-agent path-finding al-
gorithms that pick a collision between two
robots (for example, robots A and B both
move to cell x at time step t) and then
consider recursively two cases, namely one
where robot A is not allowed to move to cell
x at time step t and one where robot B is not
allowed to move to cell x at time step t. The
hope is to find a solution before all possi-
ble constraints have been imposed (Sharon,
Stern, Felner, & Sturtevant, 2015).

These state-of-the-art multi-agent path-finding
algorithms are currently not quite able to
find bounded-suboptimal solutions for 100
robots in small warehouses in real-time. The
tighter the space, the longer the runtime.
Researchers have also suggested a vari-
ety of other multi-agent path-finding tech-
niques (Silver, 2005; Sturtevant & Buro, 2006;
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Figure 4: Partial graph for the multi-agent path-finding instance from Figure 2.

Ryan, 2008; Wang & Botea, 2008, 2011; Luna
& Bekris, 2011; Sharon, Stern, Goldenberg,
& Felner, 2013; de Wilde, ter Mors, & Wit-
teveen, 2013; Barer, Sharon, Stern, & Fel-
ner, 2014; Goldenberg et al., 2014; Wagner
& Choset, 2015; Boyarski et al., 2015; Ma &
Koenig, 2016; Cohen et al., 2016), including
some that transform the problem into a differ-
ent problem for which good solvers exist, such
as satisfiability (Surynek, 2015), integer linear
programming (Yu & LaValle, 2013b) and an-
swer set programming (Erdem, Kisa, Oztok,
& Schueller, 2013). Researchers have also
studied how to execute the resulting solutions
on actual robots (Cirillo, Pecora, Andreasson,
Uras, & Koenig, 2014; Hoenig et al., 2016).

Two workshops have recently been held on
the topic, namely the AAAI 2012 Workshop on
Multi-Agent Pathfinding® and the IJCAI 2016
Workshop on Multi-Agent Path Finding®. Re-
cent dissertations include (Wang, 2012; Wag-
ner, 2015; Sharon, 2016).
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Introduction

In this column, we focus on resources for
learning and teaching deep neural network
learning. Many exciting advances have been
made in this area of late, and so many re-
sources have become available online that the
flood of relevant concepts and techniques can
be overwhelming. Here, we hope to provide
a sampling of high-quality resources to guide
the newcomer into this booming field.

Textbooks and Papers

Deep Learning (Goodfellow, Bengio, &
Courville, 2016) is a popular recent textbook
that seeks to briefly introduce background
mathematical topics (e.g. linear algebra,
probability and information theory, numerical
computation) as well as machine learning ba-
sics. The second part of Deep Learning treats
core material of deep learning practice (e.qg.
deep feedforward networks, regularization,
convolutional networks, recurrent networks,
etc.), whereas the third part covers topics of
modern research interest in deep learning.

This textbook is available in HTML form on the
authors’ Deep Learning Book website and it is
not difficult to find other e-book formats online
that have been built from these HTML pages.
However, this text alone is not the easiest in-
troduction to the field. We would recommend
Andrew Ng’s Machine Learning MOOC, An In-
troduction to Statistical Learning with Applica-
tions in R (James, Witten, Hastie, & Tibshirani,
2014), and other resources listed in this Al Ed-
ucation Matters column in Volume 3, Number
2 as starting points for background material
relevant to all machine learning.

Also recommended as a gentler introduction is
Michael Nielson’s Neural Networks and Deep
Learning online book.
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Web Resources

One of the best news feeds for following Deep
Learning research developments and learning
resources is Waikit Lau and Arthur Chan’s Ar-
tificial Intelligence and Deep Learning (AIDL)
Facebook group. At the time of this writing,
it has over 30,000 members and features an
active and steady flow of research results, tu-
torials, announcements, and Q&A discussion
relevant to deep learning. Recommendations
much like these can be found in questions 2-4
of the AIDL FAQ.

Other good sites for suggested starting points
for learning about DL is A Guide to Deep
Learning by YerevaNN Labs, Piotr Migdat’s
Learning Deep Learning with Keras, al6z
team’s reference links, Stanford’s CS 231n
Convolutional Networks course website, and,
of course, various Wikipedia pages concern-
ing artificial neural networks.

MOOCs

In April 2017, David Venturi collected an im-
pressive list of Deep Learning online courses
along with ratings data. In August 2016,
Arthur Chan listed his top 5 lists. Concurring
with these bloggers, we found Geoffrey Hin-
ton’s Neural Networks for Machine Learning
course lectures to be a good high-level intro-
duction to the field. However, this course is
not oriented towards the beginner.

We recommend taking Andrew Ng’s Machine
Learning MOOC for background coverage
and then supplementing Hinton’s MOOC with
applied tutorial exercises found elsewhere.’
Kaggle is a data science competition web-
site that features tutorials, datasets, and chal-
lenges that offer practical experiential learning
opportunities. Beyond Hinton’s general intro-
duction, Arthur Chan also recommends Hugo
Larochelle’s graduate-level online Neural Net-
work course.

At time of writing, Andrew Ng has announced
a new Coursera specialization in deep learning.
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Software

There are several popular software frame-
works that facilitate rapid prototyping of deep
learning systems. Most popular is Google’s
TensorFlow. An even higher-level layer that
has become popular is Keras, which can run
as a layer on top of TensorFlow, Microsoft
Cognitive Toolkit (CNTK), or Theano. To grasp
how high-level Keras is, consider these small
MNIST digit recognition training examples fea-
turing multi-class logistic regression, single-
hidden-layer neural network training, and con-
volutional network training implemented in un-
der ten lines each.

Other popular software for deep learning in-
cludes Torch (and PyTorch), Caffe, MXNet,
and DeepLearning4dJ. While Python appears
to be the most popular language for deep
learning development, support exists for other
programming languages.

Hardware

Researchers seem to obtain hardware with
GPUs that support fast deep learning in three
main ways. One expensive route is to buy
machines marketed directly for deep learn-
ing that typically have high-end GPU speci-
fications and come preinstalled with popular
deep learning software. However, there are
numerous DIY tutorials for buying the neces-
sary parts and putting together an inexpen-
sive deep learning machine. These options
are at the extremes of the high-cost/low-effort
and low-cost/high-effort spectrum.

We would recommend a middle-ground ap-
proach for time-strapped faculty with tight
budgets: Buy a high-end gaming machine
(e.g. Dell's Alienware desktops) with good
GPUs and install the necessary software as
needed. Tim Dettmers has shared results of
a recent GPU comparison study, and Ved’s
d4datascience blog entry describes the pro-
cess of installing CUDA libraries and Tensor-
Flow in detail.

Your Favorite Resources?

These are but a few good starting points for
learning about deep neural network learn-
ing. If there are other resources you
would recommend, we invite you to regis-
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ter with our wiki and add them to our col-
lection at http://cs.gettysburg.edu/
ai-matters/index.php/Resources.
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Abstract

Timothy Lee and Justin Svegliato, two Student
SIGAI Scholars, cover The 50 Years of the
ACM Turing Award Celebration, which con-
vened in San Francisco last June. The semi-
centennial celebration addressed the past,
present, and future advancements of comput-
ing, ranging from deep learning and ethics to
augmented reality and quantum computing.

As Student Scholars sponsored by SIGAI, we
are grateful for the opportunity to be a part
of The 50 Years of the ACM Turing Award
Celebration. For two days in June, hundreds
of professors, researchers, and students from
across the globe gathered together in San
Francisco to celebrate the legacy of the Tur-
ing Award (often referred to as the Nobel Prize
of computing) and the incredible advances in
computing over the last 50 years. The semi-
centennial celebration also honored this year's
Turing Award recipient, Tim Berners-Lee, for
inventing the World Wide Web and related net-
working technologies such as the Semantic
Web.

After opening remarks from a Turing laure-
ate each day, we heard from several panels
that spanned the eld of computing, ranging
from deep learning and ethics to augmented
reality and quantum computing. Every panel
featured a distinguished moderator and sev-
eral panelists that included Turing laureates,
prominent researchers, and rising stars in the
eld. Interleaved with the panels were sev-
eral short Ims. These Ims featured the life

and work of the father of computer science,
Alan Turing, and highlighted the Turing lau-
reates' contributions, including those made to
the eld of arti cial intelligence by the Al Tur-

ing Award laureates. We were honored by the
attendance of several Al Turing Award recipi-
ents: Judea Pearl (2011 Turing laureate), Ed
Feigenbaum (1994 Turing laureate), and Raj
Reddy (1994 Turing laureate).
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Figure 1: SIGAI at The 50 Years of the ACM Tur-
ing Award Celebration. Pictured from left to right:
Timothy E. Lee, Yolanda Gil, and Justin Svegliato.
The bronze bust of Alan Turing unveiled during the
conference is also shown here.

The rst panel Advances in Deep Neural Net-
works was particularly relevant to the SIGAI
community. Moderated by Judea Pearl, the
panel featured Michael Jordan (UC Berke-
ley), Fei-Fei Li (Stanford), Stuart Russell
(UC Berkeley), llya Sutskever (OpenAl), and
Raquel Urtasun (Toronto). As a popular area
not only in Al but also in computing in gen-
eral, deep learning has emerged as a powerful
approach for enabling machine intelligence.
Sutskever explained that neural networks are
essentially tunable circuits that learn high-
dimensional mappings from data. Deep neu-
ral networks have emerged from the con u-
ence of several factors: the recent advances in
hardware (the “oxygen” of neural networks ac-
cording to Sutskever), the availability of mas-
sive datasets via the Internet, and the accel-
erated progress of data science.

Despite their promising results, a common
theme emerged from the panel. Although ef-
fective in particular domains, deep learning in
its current form cannot be the fundamental ab-
straction of machine intelligence sought after
by researchers. There are many questions
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