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Abstract  Creating human-level intelligent system is the long-standing mission for the field of
Artificial Intelligence (AI) since its establishment nearly 60 years ago. Until now, however,
there is still no general purpose intelligent system which can reach the human intelligence level
in terms of coordinating various cognitive behaviors, adaptability of complex environments,
and autonomous learning under new environments. With the advancement of Brain Science,
Neuroscience, and Cognitive Science, it is now possible for partially observing and obtaining data
on the activities of brain neural networks at multiple scales while they are conducting various
cognitive tasks. Hence, Brain-inspired Intelligence (Brain-inspired Al) is becoming a focus and
promising trend of Al. Brain-inspired Intelligence is a field for creating machine intelligence
through computational modeling and software-hardware coordination built with inspirations from
the brain and human cognition. Brain-inspired intelligent system is similar to brain in information

processing mechanisms and to human in cognitive behavior and intelligence level. Its goal is to realize
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various human cognitive functions as well as their coordination mechanisms by machine through

brain-inspired principles, and eventually reach and go beyond human-level intelligence. This

paper introduces the past and current status of brain-inspired Al, the main research focuses, the

future directions and applications, and its potential profound influence to the society.
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Background

Traditional intelligent systems can outperform human
being in certain cognitive tasks and from some specific
perspectives, while there is still no such a general intelligent
system that is with all the cognitive abilities and outperform
human being from every perspective. Brain-inspired Intelligence
is considered as a new trend of Artificial Intelligence that
aims at achieving Artificial General Intelligence through
modeling the cognitive brain and obtaining inspirations from
it to power next generation intelligent systems. Brain-inspired
Intelligence is an emerging field. which has attracted many
attentions from Artificial Intelligence, Brain Science, and
Cognitive Science researchers. In addition, many national and
international research projects related to this area have been
Such as the EU
Human Brain Project (HBP) and the Machine Intelligence

announced and attracted many attentions.

from Cortical Networks ( MICrONS) Project supported by
IARPA, United States, which is now part of the BRAIN
Initiative. Brain-inspired Intelligence is also considered to be
an important trend for advancing future Information and

Communication Technology innovations. Although it seems
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to be a promising research direction, it has already been more
than 200 years for understanding the human brain on how it
works, and it may cost another additional 200 years. while
the advancements on Artificial Intelligence cannot wait that
long to innovate the human society. Hence, a practical
approach and the current focus would be taking inspirations
from the brain to advanced intelligence research and applica-
tions. The field is a typical multi-disciplinary and interdisci-
plinary investigation. In order to take this world-wide grand
challenge, many research institutions and universities have
established research centers related to this area, such as Center
for Brain, Mind and Machine at MIT and Research Center for
Brain-inspired Intelligence at Institute of Automation, Chinese
Academy of Sciences, etc. Although many studies in the past
are related to this effort from some perspective, retrospect on
related studies and visionary outlook are needed to advance
Brain-inspired Intelligence. This paper introduces related
histories, recent progresses of Brain-inspired Intelligence from
the perspective of multi-disciplinary studies, and discusses

important topics and future possible trends of this field.



