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Autonomous Mental Development: A New
Interdisciplinary Transactions for Natural and

Artificial Intelligence

A
LTHOUGH some baby animals can get up and walk
within hours after birth, what a human child learns

during the first two years of life easily exceeds what those
animals learn in their entire lifetime. Furthermore, besides the
explosive growth that occurs during this period, it is now well
documented that a human brain continues its life-long devel-
opment and learning [1]. The human brain is one of the most
complex systems we know of in the world, composed of about
100 billion strongly interconnected neurons. A single neuron
may have more than 10 000 connections to other neurons. For
thousands of years, the mind has been the center of myths and
human beings have endeavored to understand our own brain
and the mind arising from it.

With the recent advances in cognitive science and neuro-
science, e.g., with the help of brain imaging technologies such
as the fMRI, EEG and PET, and many other direct obser-
vation and intervention techniques, more and deeper details
of the brain’s inner workings are being revealed. Together
with the advances in computational intelligence, computer
science, and robotics, these discoveries have stimulated the
birth and rapid growth of a new interdisciplinary research
field known as Autonomous Mental Development (AMD) [2].
Mental development is a process during which a brain-like
natural or artificial embodied system, under the control of its
intrinsic species-specific developmental program, develops
mental capabilities through its real-time interactions with its
environment (including the brain’s own internal environment)
using its own sensors and effectors. The mental capabilities that
develop in this way include perceptual, cognitive, behavioral,
motivational, and all other mental capabilities that are exhibited
by humans, higher animals, and artificial systems. The intrinsic
developmental program and the interaction with the environ-
ment are both important for normal mental development: The
environment affects how the developmental program in the
genes works, which in turn regulates how the environment
and experience give rise to the brain’s internal representations,
mental capabilities, and internal and external behaviors.

In recognition of the gains made in this field and to support
its further development, the IEEE has approved this new IEEE
TRANSACTIONS ON AUTONOMOUS MENTAL DEVELOPMENT

(TAMD). Published four times a year, it will serve as an
archival repository for significant work on this subject. The
scope of TAMD includes:

— Computational modeling of mental development, in-
cluding mental architecture, theories, algorithms, proper-
ties and experiments;

— Experimental investigations relevant to the goal of
achieving a computational understanding of develop-
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mental processes in humans and animals, especially those
focusing on the role of experience and on the active
exploration of the environment;

— Engineering applications of autonomous mental develop-
ment such as mechanisms enabling highly complex capa-
bilities by robots and other artificial systems.

Investigations in AMD are expected to improve our systematic
understanding of the working of the wide variety of mental
capabilities in humans, to help develop biotechnology solu-
tions, such as drugs and neural implants, to brain disorders, and
to build truly intelligent machines by enabling the machines’
brains to autonomously develop. We expect big breakthroughs
in all of these areas.

The TAMD encourages papers submitted from all areas re-
lated to mental development, including, but not limited to, com-
puter science, engineering, robotics, neuroscience, psychology,
biology, medicine, and philosophy. No one can be expected to
be an expert in all these areas. By bringing researchers and
practitioners from different areas together in this forum, we
are exposed to knowledge from other areas. This process will
facilitate interactions with experts in other areas and fertilize
the development of this interdisciplinary field. I would like to
offer an advice to the interested authors to submit their research
works. To ensure a wide audience and a large impact, the au-
thors should write papers that are as readable and interesting as
possible, accessible to researchers who are not in your specific
area. As far as appropriate, a paper will be reviewed by peers
from natural as well as from artificial intelligence sides. Due to
the existence of many empirically oriented journals in the field
of developmental psychology, the TAMD will emphasize com-
putational approaches to mental development and experimental
studies that make contact with computational approaches. Of
course, it will be free to evolve with the community it serves.

The publication of the TAMD is the fruit of the collective
effort of the AMD community supported by the IEEE Compu-
tational Intelligence Society (CIS) and the Cognitive Science
Society. IEEE CIS established the Technical Committee on Au-
tonomous Mental Development (AMD TC) in 2004. The AMD
TC members are actively involved in the organization of the an-
nual International Conference on Development and Learning

(ICDL), and the annual International Conference on Epigenetic

Robotics (EpiRob). The AMD TC has also explored alternative
publishing mechanisms, including five special issues in IEEE
TRANSACTIONS ON EVOLUTIONARY COMPUTION (IEEE TEVC)
[3], Advanced Robotics [4], Neurocomputing [5], Adaptive Be-

havior [6], and International Journal of Humanoid Robotics [7]
in 2006 and 2007. With this publication, we expect the AMD
community to grow bigger and stronger.

I would like to thank Juyang (John) Weng (Founding AMD
TC Chair), James (Jay) L. McClelland (Former President of the
Cognitive Science Society), David Fogel (CIS President), Jim
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Keller (Former CIS VP Publications), Vincenzo Piuri (Former
CIS President), Brian Scassellati (Former AMD TC Chair), and
Xin Yao (CIS VP Publications, Former Editor-in-Chief of IEEE
TEVC) for their immense support and personal encouragement
to start this TRANSACTIONS. Special thanks are also owed to the
AMD community, and especially the AMD TC members, for
helping me putting together a strong TAMD proposal. Finally,
I would like to express my appreciation to all of the Associated
Editors who are volunteering their time and effort to support this
new publication. The quality of the TAMD depends critically
on the quality of service of its editorial board and the vitality
of its AMD research community. We are lucky to have so many
dedicated volunteers and energetic researchers. I trust that our
efforts together will serve the AMD community well in the years
to come.

ZHENGYOU ZHANG, Editor-in-Chief

Microsoft Research, One Microsoft Way,
Redmond, WA 98052 USA
Phone: 425-703-3029 Fax: 425-706-7329
E-mail: zhang@microsoft.com
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Introduction of the TAMD Associate Editors

Minoru Asada (F’05) received the B.E., M.E., and Ph.D., degrees in control engineering from

Osaka University, Osaka, Japan, in 1977, 1979, and 1982, respectively.

In April 1995, he became a Professor of the Osaka University. Since April 1997, he has been a

Professor of the department of Adaptive Machine Systems at the Graduate School of Engineering,

Osaka University. From August 1986 to October 1987, he was a Visiting Researcher of Center for

Automation Research, University of Maryland, College Park.

Dr. Asada received many awards such as the best paper award of IEEE/RSJ International Con-

ference on Intelligent Robots and Systems (IROS92) and the Commendation by the Minister of

Education, Culture, Sports, Science and Technology, Japanese Government as Persons of distin-

guished services to enlightening people on science and technology. He was the president of the

International RoboCup Federation (2002–2008). Since 2005, he has been the Research Director of

“ASADA Synergistic Intelligence Project” of ERATO (Exploratory Research for Advanced Tech-

nology by Japan Science and Technology Agency).

Luc Berthouze received the M.Sc. degree in sciences for the Engineer (applied mathematics) from

the University of Paris XII, France, in 1994, and the Ph.D. degree from the University of Evry in

1996.

Since 2007, he is a Senior Lecturer in evolutionary and adaptive systems at the University of

Sussex, U.K., and a honorary Senior Lecturer in the developmental cognitive neuroscience unit

of the UCL Institute of Child Health, U.K. From 1996 to 2001, he was a Research Scientist at the

Electrotechnical Laboratory, Japan. In 2001, he joined the Neuroscience Research Institute (AIST),

Japan, first as a Research Scientist, and from 2005 as a Senior Research Scientist. He has authored

more than 50 refereed research articles in the fields of cognitive science, robotics, cognitive neuro-

science, and developmental psychology. His current research interests include motor development

in infants and in machines, clinical applications of a dynamical systems approach to characterizing

infant early movements (particularly in cerebral palsy) and intelligent neuroprostheses.

Kerstin Dautenhahn received the Ph.D. degree from the Biological Cybernetics Department of

the University of Bielefeld, Bielefeld, Germany, in 1993.

She is Research Professor in the School of Computer Science at University of Hertfordshire,

U.K., where she coordinates the Adaptive Systems Research Group. She has published more than

200 research articles on social robotics, human-robot interaction, assistive technology and Artifi-

cial Life. She has edited several books and frequently gives invited keynote lectures at international

meetings. She regularly organizes conferences, and was general Chair of IEEE RO-MAN 2006 with

the theme of “Getting to Know Socially Intelligent Robots” and co-general chair of the ACM/IEEE

conference HRI’08. She has been Principal Investigator in several European projects on develop-

mental robotics (Robotcub), robot companions (Cogniron and LIREC), educational virtual envi-

ronments (Victec and eCircus), and robotics and assistive technology (IROMEC, RoboSkin).

Prof. Dautenhahn is Editor-in-Chief of the journal Interaction Studies: Social Behaviour and

Communication in Biological and Artificial Systems, as well as Associate Editor of Adaptive Be-

havior (Sage Publications), the International Journal of Social Robotics (Springer).
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acquisition and evolution. Since January 2008, he has been head of the INRIA research team
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interested in the mechanisms that allow humans and robots to develop perceptual, motivational,
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more than 60 papers in international journals and conferences, holds eight patents, and received

several prizes for his work in developmental robotics and on the origins of language.
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Study of Child Language and Executive Board member of the Cognitive Science Society. In 1993,

he established the Oxford BabyLab which is a research facility for the experimental investigation

of linguistic and cognitive development in babies and young children. His current research focuses

on early lexical development using experimental and neuro-imaging approaches and neural network modeling.
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