
IEEE TRANSACTIONS ON GAMES

IEEE TRANSACTIONS ON GAMES is published by the IEEE Computational Intelligence Society, the IEEE Consumer Electronics Society, and the IEEE Sensors Council. It is technically 
co-sponsored by the IEEE Systems, Man, and Cybernetics Society, the IEEE Computer Society, the IEEE Instrumentation and Measurement Society, the IEEE Robotics and Automation Society, 
and the IEEE Communications Society. IEEE members may subscribe to this TRANSACTIONS for $66.00 per year. IEEE student members may subscribe for $33.00 per year. Nonmembers may subscribe 
for $1125.00. For information on receiving this TRANSACTIONS, write to the IEEE Service Center at the address below. For more information about this TRANSACTIONS see https://cis.ieee.org/publica-
tions/t-games. Member copies of Transactions/Journals are for personal use only.

Editor-in-Chief
JULIAN TOGELIUS

Department of Computer Science and Engineering 
Tandon School of Engineering

New York University
2 MetroTech Center 

Brooklyn, NY 11201 USA
Tel.: +1 (917) 285 3152

E-mail: Julian@togelius.com

Associate Editors

DANIEL ASHLOCK

Univ. Guelph, Canada
dashlock@uoguelph.ca

CHRISTIAN BAUCKHAGE

Fraunhofer IAIS, Germany
Christian.bauckhage@iais.fraunhofer.de

RAFAEL BIDARRA

Delft Univ. Technol., The Netherlands
r.bidarra@tudelft.nl

CAMERON BROWNE

Queensland Univ. Technol., Australia
cambolbro@gmail.com

SUNG-BAE CHO

Yonsei Univ., South Korea
sbcho@cs.yonsei.ac.kr

MICHAEL COOK

Falmouth Univ., U.K.
cutgarnet@gmail.com

SETH COOPER

Northeastern Univ., USA
scooper@ccs.neu.edu

DAMIEN COYLE

Univ. Ulster, U.K.
dh.coyle@ulster.ac.uk

CASPER HARTEVELD

Northeaster Univ., USA
c.harteveld@neu.edu

KATHERINE ISBISTER

Univ. California Santa Cruz, USA
katherine.isbister@ucsc.edu

CHANG-SHING LEE

National Univ. Tainan, Taiwan
leecs@mail.nutn.edu.tw

JIALIN LIU

Southern Univ. Sci. Technol., China
liujl@sustc.edu.cn

CHRIS MARTENS

North Carolina State Univ., USA
martens@csc.ncsu.edu

ANDY NEALEN

Univ. Southern California, USA
andy@nealen.net

CATHERINE PELACHAUD

CNRS-ISIR, Sorbonne Univ., France
catherine.pelachaud@upmc.fr

DIEGO PEREZ-LIEBANA

Queen Mary Univ. London, U.K.
diego.perez@qmul.ac.uk

MIKE PREUSS

Univ. Muenster, Germany
mike.preuss@uni-muenster.de

TOM SCHAUL 
DeepMind, U.K.
schaul@google.com

MAGY SEIF EL-NASR

Northeastern Univ., USA
m.seifel-nasr@neu.edu

EMILY SHORT

Spirit AI, U.K.
Emily@spiritai.com

KENNETH STANLEY

Univ. Central Florida, USA
kenstanley001@gmail.com

KC TAN

Nat. Univ. Singapore, Singapore
kaytan@cityu.edu.hk

RUCK THAWONMAS

Ritsumeikan Univ., Japan
ruck@is.ritsumei.ac.jp

JIM WHITEHEAD

Univ. California, Santa Cruz, USA
ejw@soe.ucsc.edu

MARK H. M. WINANDS

Maastricht Univ., The Netherlands
m.winands@maastrichtuniversity.nl

I-CHEN WU

National Chiao Tung Univ., Taiwan
icwu@cs.nctu.edu.tw

GEORGIOS N. YANNAKAKIS

Univ. Malta, Malta
georgios.yannakakis@um.edu.mt

R. MICHAEL YOUNG

North Carolina State Univ., USA
young@csc.ncsu.edu

JICHEN ZHU

Drexel Univ., USA
jichen.zhu@gmail.com

IEEE Executive Staff

STEPHEN P. WELBY, Executive Director & Chief Operating Offi cer
THOMAS SIEGERT, Business Administration
JULIE EVE COZIN, Corporate Governance
DONNA HOURICAN, Corporate Strategy
JAMIE MOESCH, Educational Activities
JACK BAILEY, General Counsel & Chief Compliance Offi cer
VACANT, Human Resources
CHRIS BRANTLEY, IEEE-USA

CHERIF AMIRAT, Information Technology
KAREN HAWKINS, Marketing
CECELIA JANKOWSKI, Member and Geographic Activities
MICHAEL FORSTER, Publications
KONSTANTINOS KARACHALIOS, Standards Association
MARY WARD-CALLAN, Technical Activities

IEEE Offi cers

JOSÉ M. F. MOURA, President
TOSHIO FUKUDA, President-Elect
KATHLEEN KRAMER, Secretary
JOSEPH V. LILLIE, Treasurer
JAMES A. JEFFRIES, Past President

WITOLD M. KINSNER, Vice President, Educational Activities
HULYA KIRKICI, Vice President, Publication Services and Products
FRANCIS B. GROSZ, JR., Vice President, Member and Geographic Activities
ROBERT S. FISH, President,Standards Association
K. J. RAY LIU, Vice President, Technical Activities
THOMAS M. COUGHLIN, President, IEEE-USA

IEEE Publishing Operations

Senior Director, Publishing Operations: DAWN MELLEY

Director, Editorial Services: KEVIN LISANKIE  Director, Production Services: PETER M. TUOHY

Associate Director, Editorial Services: JEFFREY E. CICHOCKI  Associate Director, Information Conversion and Editorial Support: NEELAM KHINVASARA

Senior Managing Editor: PATRICK KEMPF  Journals Coordinator: JOANNA GOJLIK

IEEE TRANSACTIONS ON GAMES (ISSN 2475-1502) is published quarterly by The Institute of Electrical and Electronics Engineers, Inc. Responsibility for the contents 
rests upon the authors and not upon the IEEE, the Society/Council, or its members. IEEE Corporate Offi ce: 3 Park Avenue, 17th Floor, New York, NY 10016-5997. 
IEEE Operations Center: 445 Hoes Lane, Piscataway, NJ 08854-4141. NJ Telephone: +1 732 981 0060. Price/Publication Information: Individual copies: IEEE 
Members $20.00 (fi rst copy only), nonmembers $281.25 per copy. (Note: Postage and handling charge not included.) Member and nonmember subscription prices available upon request. 
Copyright and Reprint Permissions: Abstracting is permitted with credit to the source. Libraries are permitted to photocopy for private use of patrons, provided the per-copy fee of 
$31.00 is paid through the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923. For all other copying, reprint, or republication permission, write to Copyrights and 
Permissions Department, IEEE Publications Administration, 445 Hoes Lane, Piscataway, NJ 08854-4141. Copyright © 2019 by The IEEE, Inc. All rights reserved. Periodicals Postage 
pending at New York, NY and at additional mailing offi ces. Postmaster: Send address changes to IEEE TRANSACTIONS ON GAMES, IEEE, 445 Hoes Lane, Piscataway, NJ 08854-4141. 
GST Registration No. 125634188. CPC Sales Agreement #40013087. Return undeliverable Canada addresses to: Pitney Bowes IMEX, P.O. Box 4332, Stanton Rd., Toronto, ON M5W 
3J4, Canada. IEEE prohibits discrimination, harassment and bullying. For more information visit http://www.ieee.org/nondiscrimination. Printed in U.S.A.

Digital Object Identifi er 10.1109/TG.2019.2900683

LJILJANA TRAJKOVIC, Director, Division X


