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Implementation of Society 5.0 Based 
on CPHSoS

Society 5.0 is “a human-centered society” that 
advocates balancing economic advancement with the 
resolution of social problems through sophisticated sys-
tems, namely Cyber-Physical Systems (CPS) that inte-
grate cyber space and physical space. It was proposed 
in the 5th Science and Technology Basic Plan and aims 
to create a new society following the previous hunting, 
agricultural, industrial and information societies.  The 
next plan will place emphasis on achieving the United 
Nations’ SDGs (sustainable development goals) in con-
junction with the implementation of Society 5.0.

Measurement technologies were initially used in 
agricultural society to perform astronomical observa-
tions and to calculate the length and mass of agri-
cultural area and yield.  On the other hand, control 
technologies are said to have begun with Maxwell’s 
stability analysis for hunting of governors that suc-
cessfully operated Watt’s steam engine during the first 
industrial revolution, even though it is also known that 
the Ancient Greek inventor Ctesibius used servo mech-
anisms consisting of floats and valves to secure a con-
stant flow of water for water clocks.  Fortunately, this 
system had almost no load variation and was charac-
terized by a large time constant, so there was no need 
for stability analysis.  This means that the history of 
measurement and control goes back to B.C.  Of course, 
precise control and system theories, together with mea-
surement technologies, have greatly advanced since the 
industrial revolution during the industrial and infor-
mation societies. This has resulted in the first to fourth 
industrial revolutions (steam engines, electricity, infor-
mation and CPS) and plays a key role in the Industrie 
4.0 advocated by the German government.  In this 
regard, IoT, big data and AI are being emphasized as 
the sciences and technologies that will drive Society 
5.0.  It is no exaggeration to say that measurement, 
control and system technologies are the backbone of 
CPS, and it is these technologies that will become more 
important than ever in combination with information 
technology.

It is at this point that we should turn our attention 
from technologies to people, since people will play the 

main role in Society 5.0.  Jeffrey Sachs in his book The 
End of Poverty said,

“The essence of the first Industrial Revolution was 
not the coal; it was how to use the coal.  Even more 
generally, it was about how to use a new form of 
energy.  The lessons of coal eventually became the 
basis for many other energy systems as well, from 
hydropower, oil and gas, and nuclear power to new 
forms of renewable energy such as wind and solar 
power converted to electricity.”

The economist’s keen eye for focusing on social systems 
is impressive.  The subject of the book is about combat-
ing extreme poverty in developing countries and help-
ing them get a foot on the first rung of the ladder of 
prosperity. In particular, the book played a guiding role 
in the Millennium Development Goals (MDGs) project 
to be achieved by 2015.  The criticisms and reflections 
on this project have led to the current SDGs, which 
are targeted to be achieved by 2030.  The SDGs con-
sists of 17 goals, 169 targets, and 232 indicators, and 
an evidence-based approach with a strong affinity with 
Society 5.0 is about to start.

The SDG goals are not independent, but are intri-
cately intertwined, and the challenges to be solved are 
complex.  Naturally, the solutions will become more 
complex, resulting in the cyber-physical & human sys-
tems of systems (CPHSoS)*1 mentioned in the title of 
this paper.  The original concept of CPS has extended 
to people, society and SoS.  Challenges will be solved 
on the basis of continually evolving and adapting SoS, 
having the capability to utilize independently operated 
and administered standalone systems (CPHS: Cyber-
Physical & Human Systems) that are widely distrib-
uted geographically and linked to each other to create 
emergent behavior.  It is at this point that a configura-
tion must be in place that includes a feedback loop on 
how people (i.e., the main beneficiaries of the services) 
act and how much satisfaction they are receiving, in 
combination with an SoS based framework for achiev-
ing individual CPHSs and creating a social consensus 
on how to connect with other CPHSs.

In order to compete with Industrie 4.0 and 
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*1: CPHSoS: CPS is expanded to CPHS, which includes 
people and society, and then CPHSoS, on which these 
systems are interconnected.
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Architecture (IIRA).  It will be important for Japan to 
have this type of viewpoint while continuing to master 
the advanced technologies in which it excels. In this 
respect, we are very excited about the activities of mea-
surement, control and systems engineers.

Industrial Internet initiatives and implement Society 
5.0, which contains people and society, as CPHSoS, 
we will be necessary to develop solutions based on 
architecture that includes people and society in keep-
ing with Reference Architecture Model Industrie 
4.0 (RAMI 4.0) and Industrial Internet Reference 
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