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P.6 » 5 (Vidal Ashkenazi)

It may be difficult to forecast which other fields of human

activity will be influenced by PNT in the future, but it is even
more difficult, if not impossible, to foretell which activities will
not be affected.
This creates a challenge for bright and ambitious young men
and women to get involved in the further development of PNT
technologies. The newly created 'Institute of Positioning, Navi-
gation and Timing' in Japan is a small step in that direction,
which should attract students and young researchers in these
fields, regardless of their original academic backgrounds. It
should stimulate and expand PNT research and development
activities, and attract and train the next generation of scien-
tists, technology and application developers, industrialists and
service providers for Japan and beyond.
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Positioning, Navigation and Timing:
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Navigation has a long history, starting when men travelling on
land and at sea went in search of new pastures for their herds
and riches, eventually leading to the discovery of new lands and
continents. The stars and the rotation of the earth about its axis
were the basic navigation and timing tools used. The mechani-
cal chronometer invented by the clockmaker John Harrison in
the 18th century enabled the precise determination of longitude
and hence precise positioning.

For a very long time precise Navigation, Positioning and Tim-
ing (PNT) was largely a specialist domain of navigators, survey-
ors, geodesists and, of course, the military. Civilian usage of
PNT was confined to timing (using clocks and watches), and
navigation and positioning using maps and memory (or habit).
The development and introduction of the first satellite navigation
system GPS in the 1980's and 1990's led to a significant change
in this situation.

Early non-military uses of GPS included scientific applications,
such as geophysics (crustal dynamics and plate tectonic meas-
urements), oceanography (precise offshore positioning of pipe-
lines and oil rigs), and deformation measurements of natural and
man-made structures, as well as ordinary civilian applications,
such as car navigation, sailing, mountaineering, sports, etc.

Over the last few years, PNT penetrated the domain of critical
applications, where integrity and reliability are far more important
than just accuracy. These included safety-critical transportation
(eg landing of airplanes), security-critical applications (for crime
prevention) and even financially-critical applications, such as
road-user-charging. Of course, PNT is also used to help vulnera-
ble citizens, such as young children and old people suffering
from diseases such as Alzheimer. (Continued to p.5 bottom)

Directions of PNT Activities

Borje Forssell
Professor

Norwegian University of
Science and Technology
Norway .-
ZLDE NN CRICAITSENTNSAY, FFLEERZPNTAERM T
fRRENDHREFRENZ L, RIERDOEEIHAFT .

Japan’s contributions to space-based positioning, navigation
and timing (PNT) have been considerable, constructive and
consistent. The PNT Institute established by Professor Yasuda
is intended to continue and stimulate efforts to expand re-
search and development activities as well as efficient educa-
tion of next generations.

In many countries, PNT research activities are being re-
duced with reference to the economic situation and to the fact
that some consider the field mature. One example of this phe-
nomenon is that the funding originally allocated within the 7"
Framework Programme of the European Commission to sup-
port GNSS applications development has been removed.
Hopefully, nothing similar will happen in Japan!

Even though satellite navigation systems have reached lev-
els of remarkable performance, there are still improvement
possibilities. But most efforts should be concentrated on appli-
cations and use, not only by professionals but also in everyday
life. In not too distant a future, everyone who so wishes should
have continuous access to his own PNT data with a map refer-
ence, regardless of circumstances. If necessary, tracking of
people (e.g. children, elderly, etc.) should be possible, but of
course with due consideration of the personal integrity of those
being tracked.

Most people today are unaware of the profound influence
that satellite-based PNT has on everyday life. For this reason,
much more and better education is required, at all levels. Im-
proved insight into these matters and their importance among
the general public would also facilitate government support of
relevant research activities.

Prof. FrantiSek Vejrazka

MS, PhD, FRIN

CGSIC European Vice-Chair

IAIN Vice-President

Czech Technical University in Prague
Czech Republic
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Fourteen years have already passed since the moment when |,
with great anticipation, opened a letter that for me at that time |
had exotic postage stamps on it. It contained an invitation to a,
conference on satellite navigation at Waseda University in Tokyo. E
Since then, thanks to community of Japanese colleagues, I!
have permanently observed progress in satellite applications not |
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only in Japan but also in whole Asia. I

The new Institute has a great task: to bring together research- |
ers and engineers not only from Japan but from all of Asia, and,
also to significantly contribute to the education of not only experts |
but also the public. This is needed because satellite navigation is !
surrounded by many myths and misconceptions. !

The new Institute has a great task: to bring together re-
searchers and engineers not only from Japan but from all of
Asia, and also to significantly contribute to the education of not
only experts but also the public. This is needed because satel-
lite navigation is surrounded by many myths and misconcep-
tions.

| personally look forward to having the Institute help in the
growth and development of our professional and human rela-
tions. | trust that | can, in the name of the small community of
Czech experts in the field of satellite navigation, and | believe
that also in the name of all those who have decided to become
involved with satellite navigation for the rest of their lives, wish
the Institute for Positioning, Navigation and Timing a smooth
start and long and successful operation. | wish its president,
Akio Yasuda, much good luck and health so that he discharges
as best as possible the task he has undertaken to the satisfac-
tion of not only his expectations but to the satisfaction of all
those who surround him.




Academic PNT R&D Opportunities
in The Time of Economic Sluggishness
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Should academic institutions involved in PNT R&D be worried by
the current economic downturn or is there a silver lining in it? In
my opinion the answer depends much on the duration of the
downturn. This is because academic R&D cycles are different
from economic cycles, the latter being usually shorter than the
former. A primary goal of academia is to train researchers for
industry. When the latter recovers, demand for expertise raises
sharply. Formation of research personnel in academia in the form
of MSc, PhD and post-doctoral fellows occurs over periods of
three to five or more years, from recruitment to completion. Aca-
demia is therefore ill suited for a fast response to industrial
needs.

Given the above difference in cycles, academia should try to
anticipate, in collaboration with industry, the long-term needs of
the latter and proceed accordingly with R&D and associated per-
sonnel training. This involves securing funding commensurate
with the academic R&D cycle. This funding would ideally come
from the public sector, with short-term supplemental assistance
from industry. An unexpected benefit of a short-term economic
downturn for academia is the availability of graduates from BSc
programs or equivalent to return to academia for advanced stud-
ies and research, a situation that does not occur in boom times
and makes it difficult for academia to find graduate students and
post-doctoral fellows. If an economic downturn were to last too
long however, industry would not be in a position to hire the flow
of academic R&D trainees that would pile up after a few years.
This would become undesirable and result in a long-term lack of
interest on the part of students.

During the past decade, PNT applications and demand for ex-
pert personnel have grown at a double-digit rate and, given
emerging global and regional systems being deployed, one can
speculates that long-term growth will continue. The economy
appears to be improving and academic PNT R&D will continue to
be a beneficiary of the above industrial growth

Paul Cross

Professor of Space Geodesy
University College London
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Many congratulations on the establishment of your new Institute.
| think that the title of 'Positioning, Navigation and Timing' repre-
sents truly innovative thinking on your part.

These topics are inextricably linked by modern technology and
finding solutions to the research problems that are inherent within
them is crucial for many of today's practical applications. It is
extremely pleasing that colleagues in Japan are taking this initia-
tive - it will help to educate the next generation of scientists and
engineers and ensure the continued success of our profession. |
am especially pleased that you are seeking to involve research-
ers from different backgrounds. | am sure that the solutions to
our most challenging problems, particularly those relating to the
provision of high quality seamless positioning, navigation and
timing in both time and space, will only be found through the inte-
gration of the skills of such people. | wish your new Institute a
successful launch and a successful future.

Congratulations to the new Positioning,
Navigation and Timing (PNT) Institute!

Peter J.G. Teunissen

Professor

of Geodesy and Navigation

Australian Research Council Federation
Fellow
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The coming decade will bring a proliferation of Global Naviga-
tion Satellite Systems (GNSS), which is likely to revolutionize
society in the same way that the mobile phone has done while
also heralding the development of universal geospatial infor-
mation services. The promise of a broader GNSS has the po-
tential of enabling a much wider range of high-demanding ap-
plications as compared to the current GPS-only situation.

In the context of these overwhelming GNSS developments,
the establishment of a PNT Institute is timely, significant and
indeed very important. As an academic society, in which scien-
tists, engineers and researchers from a great variety of differ-
ent relevant fields come together, one can expect stimulating
and great developments from the new PNT. The research-field
in which the PNT can contribute is enormous.

So does the diverse system of GNSSs create a huge poten-
tial for improving the accuracy, integrity and efficiency of world-
wide positioning, the importance of which can hardly be over-
stated. The availability of many more satellites and signals cre-
ates opportunities to extend current applications and to enable
new applications in areas where the GPS-only situation has
been a hindrance to market growth. Extending the operational
range of carrier-phase GNSS would allow instantaneous posi-
tioning at remote locations on land and offshore. Improved in-
tegrity would service various industries and single-frequency
tracking of more satellites would create opportunities for the
low cost receiver market of precise real-time location devices,
such as handheld or in moving vehicles.

Also environmental- and spaceborne GNSS will benefit enor-
mously from simultaneously tracking of multiple satellites on
multiple frequencies. Environmental GNSS, in general, benefits
from denser atmospheric profiling, while short-term weather
prediction in particular benefits from a reduction in the latency
of GNSS integrated water vapor estimates. And the potentials
for spaceborne GNSS are highly-accurate orbit determinations
of earth orbiting space platforms, possibly even in real-time,
thus offering increased spacecraft autonomy, simplification of
spacecraft operations, and support to rapid delivery of end-user
data products such as atmospheric profiles from occultation
measurements or synthetic aperture images for deformation
monitoring.

These are just a few examples of the exciting fields in which
the PNT can contribute. Therefore my congratulations to the
establishment of the new Positioning, Navigation and Timing
Institute! | wish the PNT great successes and | am sure that it
will excel and will become an example for others. | am there-
fore really looking forward to stimulating and fruitful collabora-
tions with PNT.
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fliL. SEORRD-OIZ. IERITHFT 5. As with many subjects of scientific and

Congratulations on the first newsletter of the Institute of Position- | |technical interest, PNT (positioning, navigation, and timing)
ing, Navigation and Timing of Japan! It is good to see another | |displays a peculiar quality: the more that we learn about this
new publication for scientists and researchers in this field, be- | |topic, the more we discover that we have yet to learn.

cause all over the world, the frontiers of GNSS knowledge are This is particularly true about space-based PNT — i.e.,
expanding in every direction. Communication among researchers | [global navigation satellite systems (GNSS). Even though the
is very important. U.S. Global Positioning System reached fully operational capa-

I 'have always been impressed with the ingenuity and focus | | bility (FOC) nearly 15 years ago, the advent of other GNSS
of GNSS research and applications being done in Japan, from | |Systems, regional space-based PNT systems (such as QZSS
two of the earliest articles | edited for GPS World magazine, one | [and IRNSS), and augmentation systems (e.g., MSAS) has
on earthquake detection (“What's Shaking?/1/”), and the other on | | greatly expanded the subject matter for research, development,
ocean-wave monitoring (“Abreast of the Waves,” /2/ Also the ef- | |and education. ) o
forts to develop autonomous living situations for Japan’s growing Such matters as signal and frequency diversity, constella-
elderly population, that you first told me about in 2002 or 2003, | [tion configurations, RF interference, and the accompanying
and that | have since seen in the work at the Waseda Humanoid | |€&fforts to ensure compatibility, interoperability, and synergy

Robot Project (“It's a Robot Life/3/, among GNSS systems have multiplied the need and opportuni-
And of course MTSAT, the second satellite augmentation field- | |ty to expand scientific and technical studies in PNT.
ed globally, and QZSS on the way, with its unique orbit tailored to Meanwhile, as the applications of space-based PNT reach

the specific urban canyons and locations of Japan’s great cities. more gnd more people, especially consumers or non-
Finally, Japan leads the world in the provision by wireless carriers | | Professional users of GNSS, the need grows to understand
of location-based services using GPS, and the interest in and | [how people use PNT-based products and services. For exam-

purchase by consumers of these same services on their cell | |Ple, the notion of positioning itself — with such abstract con-
phones. cepts as coordinate systems, elapsed time of (satellite-to-
Consistently, | have been impressed with the way Japanese sci- | | receiver) signal flight, trilateration, and so forth — lies beyond

entists have focused their investigations on areas of practical | |the practical needs and interests of most non-specialist users
benefit to the Japanese people, and | encourage you and your of PNT. Indeed, consumers are most interested in results, not

colleagues to continue in this manner. the processes and techniques behind PNT.

Consequently, we need to translate the science and tech-
1/http:/iwww.gpsworld.com/survey/built-structures/what039s- nology of PNT into such familiar concepts as location, maps,
shaking-earthquake-trials-test-networked-rtk-738 and visual and audio directions for guidance. Moreover, user
/2/http://www.gpsworld.com/transportation/marine/abreast-waves | |expectations of nearly instant and ubiquitous service — fos-
-959). tered in large part by several generations of mobile telephony
/3/http://www.gpsworld.com/wireless/indoor-positioning/it039s-a- | |— requires us to expand our investigations into the other tech-
robot-life-3757). nologies required to achieve successful PNT applications.
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A welcome initiative

Bal Krishna
Editor Coordinates, India
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We live in a time where technology is an important part of our _ o | s AT A 24 T TS S
lives and it is difficult to think of living without the aid of Tech- 11 A 17-19 BIFHEAPESHER IBEI 52T

nology. 4 A
Position and navigation technology is also not just used by EIB%:"LK
the specialists now. It is part of the daily life of the common 5 H 4-6 H IEEE/ION PLANS 2010, Palm Springs, CA, USA

man.
This offers new opportunities and new challenges. There is 6 A 28-7 A 2 H IGS Workshop, Newcastle, UK

scope to develop new applications which can be used by all. 9 B 21-24 H ION GNSS 2010, Portland, OR, USA
Academics and theory have their own role to fulfil. But it is
more important to be useful. The usefulness of applications 10 A 19-21 H ENC GNSS 2010, Braunshweig, Germany
comes when they bring benefits to the society as a whole. http://www.enc—gnss2010.org/index.php, ABST #&EsHE]Y) 4/15
In this context, establishment of an academic society
“Institute of Positioning, Navigation and Timing” with a focus 10 A 26-28 H IS-GPS/GNSS 2010, Taipei, Taiwan

on education and research is a welcome initiative. http://gnss2010.ncku.edu.tw/, ABST #EsHHIY) 6/14
Congratulations! ' o _
11 B 10-12 B EIWAC2010, Tokyo, Japan, ¥l P.9
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Multi-GNSS Demonstration Campaign
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Professor Chris Rizos

Today we cannot imagine not using GPS for personal and vehic-
ular navigation, as well as for many scientific and professional
uses of GPS, from geodesy, to surveying and mapping, to pre-
cise positioning for industrial vehicle guidance.

Over the next decade we will see next generation Global Navi-
gation Satellite Systems (GNSSs) being deployed, including the
U.S.’s modernized GPS-IIF and planned GPS-III, the revitalized
(and later to be modernized) GLONASS from Russia, Europe’s
GALILEO system, and China’s COMPASS system. Furthermore,
a number of Space Based Augmentation Systems (such as
Japan’s QZSS), and Regional Navigation Satellite Systems (such
as India’s IRNSS) will add extra satellites and signals to create a
world of multi-constellation GNSS.

The improved capabilities and new applications that will be
possible with multi-GNSS are exciting, and will go a long way to
addressing the shortcomings of GPS.

Yes, the future is bright but we need to prepare ourselves.
What we learned in the GPS-only era will have to be augmented

Asia-Oceania as a Showcase for the Multi-GNSS Era

School of Surveying & Spatial Information Systems

University of New South Wales

Vice President of the International Association of Geodesy (IAG)
Member of the International GNSS Service (IGS) Governing Board

with new knowledge, about receiver hardware,
algorithms, applications and user requirements. We need more
researchers in academic, government and private institutes. But
we also need to train the next generation of highly qualified per-
sonnel, able to carry out new research as well as to build new
products and services based on multi-GNSS. In addition we
need to educate and train many professionals and technicians in
how to take advantage of new multi-GNSS systems in many
different applications.

Asia-Oceania is well placed to contribute to the next genera-
tion of GNSS technology and applications. A first step is current-
ly being taken to make the Asia-Oceania region the “showcase
of the new GNSS”. We must seize the opportunity and invest in
Research and Development, and in Education and Training,
taking advantage of the many fine universities and research
institutes in the region.

Please join us in our plans for the Multi-GNSS Demonstration
Campaign. We welcome participation at all levels.
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