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This special issue discusses various
approaches to research that produce useful
ideas “inspired by life,” with the goal of
designing and constructing future information
communication systems.

Part 1, “Trends in research on information
and communications technologies (ICT)
inspired by life,” discusses our knowledge of
brain functions and the evolution of life, min-
ing this knowledge for insights into the superb
functions of life forms and their possible
application to the design of information pro-
cessing systems and information communica-
tion systems capable of solving real-world
problems. Part 2, “Trends in research on mole-
cular communication technologies,” argues for
the possibility of information communication
systems based on molecules, harnessing the
inherent functions of life forms at the molecu-
lar level.

Here’s a prediction of how research on
information and communications technologies
inspired by life will proceed over the next sev-
eral decades. According to The Singularity is
Near: When Humans Transcend Biology[1] by
Ray Kurzweil, paradigm shifts (technological
innovations) have emerged at accelerating
rates in recent years, while information tech-
nology capabilities (cost performance, speed,
capacity, bandwidth) grow at exponential
rates, even faster than that forecast by Moore’s
Law. One of the ultimate goals of brain sci-
ence is to create an artificial brain. Forecasts
call for the “reverse engineering of the brain”
to result in human intelligence software by

2045 or so. Integrated with concurrent GNR
(G: genetics, N: nanotechnology, R: robotics)
breakthroughs taking place, these cutting-edge
technologies will lead in several decades to
revolutionary technologies well beyond our
imagination. In this future, humans will
become qualitatively different entities,
embarking on a new stage of human evolu-
tion. It requires a vivid imagination to envi-
sion the actual technologies that will be avail-
able, but in view of the scale and nature of the
effects of scientific and technological revolu-
tions on human civilization, these technolo-
gies will doubtlessly have both bright and dark
aspects. We must consider not just scientific
and technological progress, but the social
impact of such progress, including ethical
issues, as we pursue our research and develop-
ment.
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