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Abstract:

Since the time that humans have existed in the world, the foundation of all knowledge has
been connected to the dimensions of time and space. Humans gather and record
spatio-temporal information comprising What, What time and Where, and have thus
acquired the "skills in utilizing spatio-temporal information" by using such information to
guide their actions. It is likely that even during the Stone Age, acquiring simple information
such as where to locate the boar, or when the chestnut tree may bear fruit was indispensible
for the maintenance of future life.

Firstly, let us consider the "skills in utilizing temporal information". In order to
apply time, it is necessary to have the techniques to know the social reference axis of time,
as well as know the temporal point that lies above this axis. From early on, the
socio-temporal reference axis has been considered as the time reference axis, particularly
due to the existence of temporal elements that are mutually experienced by everyone in the
world, such as for example the rising and setting of the sun and the four seasons. The Julian
era was already in existence by 45BC, and in 1582 the Gregorian Calendar was established.
These gradually became the time reference axes common to the entire world, continuing
even to present day time.

In the olden days, the technique of knowing the exact moment of time commenced
with the solar clock, and by the 13th century when the mechanical clock was developed, each
passing hour of time would be announced with the chiming bells of the church. The 17th
century saw the invention of the balance spring, a groundbreaking technology that enabled
the production of pocket watches, thus kick starting the dawn of a new era of mobile clock
technology. However, this did not spread amongst the general public until the first half of
the 20th century. By then a large majority of people had come to own wrist-watches, thus
facilitating the emergence of the "technology of ubiquitous temporal information" that
supported the social infrastructure and technology for people to know time whenever and
wherever they wanted. This facilitated the efficient utilization of time, and was thus
instrumental in the rapid development and progress of heavy industries which required
large-scale personnel and labor administration as well as precise management of progress
and schedules. It would therefore be right to call this dramatic development a "ubiquitous

temporal information revolution".



Let us now discuss the "skills in utilizing spatial information". Unfortunately,
commonly experienced elements such as the rising and setting of the sun and the changing
of the four seasons, was undiscoverable with the socio-spatial reference axis. It was
Hipparchus that created the concept of latitude and longitude in 126BC. However in our
current 21st century era, instead of wutilizing the geographic coordinates of
latitude/longitude in their day to day lives, people make more use of the wide variety of
other elements such as address, post codes and telephone numbers. As yet we do not have
any socio-spatial reference axis that all people of the world can commonly use in their daily
lives. In the case of the spatial reference axis, the methodologies required for understanding
the systems of latitude and longitude were both developed separately. The system of latitude
was proposed by Eratosthenes in the BC era based on knowing the altitude and declination
of the sun. The instrument used for this purpose was the sextant. In the case of longitude on
the other hand, there were still no methodologies available to understand it fully.
Consequently, during the Age of Exploration in the 16th century, many merchant ships
were stranded and washed ashore causing the loss of a vast amount of wealth. To address
this, in 1714 the British parliament announced a reward to anyone who would discover
techniques for precisely measuring longitude. The reward was so large that it could possibly
be equivalent to king’s ransom. It was Harrison who proposed a solution to use a timepiece
that could accurately measure longitude. Britain made effective use of this timepiece and
thereby conquered the seven seas. The only technology to surpass this would not be invented
until the 20th century, i.e., the GPS. In 1996, general public use of the GPS was established
and it became easily possible to determine latitude and longitude. However, currently its
level of accuracy is still insufficient. Moreover the technology for determining indoor
locations is still in the process of being developed, and the smooth coordination of indoor and
outdoor location points is still only in its research phase. The current reality therefore is
that, the "technology of ubiquitous spatial information" which would enable us to determine
spatial points with ease whenever and wherever we want, has not yet been fully
accomplished.

However, this is not something to be disappointed about, rather, it is time to have
hopes for the future. Just as there was dramatic development in the 20th century as a result
of "ubiquitous temporal information", one can expect that similarly "ubiquitous spatial
information" will facilitate a large social development in the future - something akin to the
"ubiquitous spatial information revolution". As a result, the efforts of mankind since the
evolution of human beings towards "skills in utilizing spatio-temporal information" will
finally come to bear fruit, thereby creating a "ubiquitous spatio-temporal society".

The science and technology that supports a "ubiquitous spatio-temporal society"

can be considered as none other than GIScience & Technology. The trends of its expansion



are two-fold in which one can find a connection between two contrasting elements. For
example, just as a tall mountain has a broad base, a mountain cannot be tall unless it has a
broad base. This trend focuses on how broad the mountain base is, i.e. it promotes
spatio-temporal information science and technology that average people can make use of
with ease. With the advent of the 21st century, its progress has been quite impressive. The
general public is now able to use programs such as Google Maps to easily manage, display
and communicate data. It has also become possible for people to enjoy spatio-temporal
information with much ease using instruments such as the iPhone. This clearly shows a
trend towards the formation of a social web network by the general public, and hence giving
rise to an era where it has become important to speculate on the social infrastructure of
spatio-temporal information.

The other trend in this two-fold scenario is one that focuses on the height of the
mountain, i.e., it is the cutting edge GIScience & Technology promoted by experts in the
field. This involves science and technology that facilitates the acquisition, management,
analysis, synthesis and communication of spatio-temporal information. This has led to the
rapid development of an advanced information and communications technology, through
which we are now able to see almost a daily advancement in the science and technology that
acquires, manages and communicates information. However, it would be right to say that in
comparison to this, the science and technology that can analyses and synthesize information
is much delayed in its progress. Unless the progress in this area deepens further, there can
virtually be no possibility of utilizing advanced spatio-temporal information. One of the
research themes in this area is that of real-time spatio-temporal analysis and synthesis.
Real-time spatio-temporal analysis and synthesis involves the immediate and on the spot
analysis and synthesis of information as it occurs at any given time and place, and setting
guidelines for actions through this process. The successful realization of a ubiquitous
spatio-temporal society is highly dependent on such science and technology. In this aspect,

one has high expectations of young researchers who are bearers of our future generation.
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