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Impression to GNSS Summer School 2017
The Hong Kong Polytechnic University, Li-Ta Hsu

I gave the lecture on Class A-1, A-2
and A-3, Fundamentals of GNSS. My
lecture started with the introduction
of different coordinate and time sys-
tems, which is essential to PNT ser-
vice of GNSS. Most of the students
have some sorts of experience in
GNSS. However, many of them do not
learn GNSS from the basic. I received many com-
ments that they are grateful to know the coordinate
and time system in detail. Subsequently, the overall
GNSS receiver architecture, including acquisition,
tracking, decoding navigation data and positioning,
are briefly introduced. In this part, students learnt
the overall picture of GNSS receiver, which is easier
for students to absorb the knowledge taught in the
latter class. In the afternoon, I started from teaching
the calculation of satellite orbit and position by both
almanac and ephemeris. The detail of GPS positioning
by the least square estimation is the key part in my
lecture because it helps students to acknowledge the
importance of correction model or improving GNSS
technique. The systematic and random error sources
are also introduced. To this part, I felt students be-
came very tired due to the tight schedule. However,
they managed to back to focus on the part of improved
GNSS consisting of carrier smoothing, DGPS and
RTK. In the last, I showed the students the trend of
GNSS researches. Students are very interested by the
GNSS positioning with 3D city model. Many students
discussed this research with me after the class. In
overall, I believe students are satisfied my classes.

As a student participant of GNSS summer school
2013 and 2014, I am strongly impressed the rapid in-
ternationalization of the GNSS summer school 2017.
My first impression is that more than 50% of the stu-
dents are coming from different countries. More im-
portantly, even some of the students are came from
the GNSS-related agency of different government,
which makes the GNSS school became a good place to
provide networking of GNSS engineers and research-
ers. The students also are very hard working even
through the schedule was quite tight. I can still feel
the students are focused throughout the lectures.
Many of them also are willing to interact with the lec-
turer when they have questions on the slides. They
also keen to learn more after the class by asking ques-
tion to the lecturers or discussing with the classmates.
My second impression is that the GNSS summer at-
tracting a lot of sponsor including two GNSS chip
manufactures, u-blox and skytraq. The sponsorship
also indicates the industrials recognize the education
provided by GNSS summer school, namely, the GNSS
summer is not only providing theoretical knowledge
but also practical training.

I n my point of view, this is GNSS summer became
one of the best short-term GNSS lecture in the world. I
will recommend all the bright GNSS youngsters who
want to make a step forward in GNSS research.
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Report on Summer School 2017

The University of Tokyo, Dinesh Manandhar

A summer school was jointly orga-
nized by IPNTJ and TUMSAT in To-
kyo from 31st July to 5tgh August.
There were 24 international partici-
pants from 12 different countries and
16 Japanese participants. Ten in-
structors from wvarious universities,
organizations and industries gave 45
hours of six days intensive lectures
including hands-on practices. Two GNSS receivers
and one SDR front-end device was provided to every
participants so that they can learn and practice even
after the summer school.

I gave lectures on GNSS Signal Security, Spoofing
and Anti-Spoofing Issues. Interference and Jamming,
Spoofing and Anti-Spoofing issues were discussed in
these lectures. Though, many participants were
aware of Jamming and Interference issues, spoofing
is new for many participants. The lecture provided
details on how a spoof signal can be generated using
a software-defined radio (SDR) to spoof a GPS receiv-
er or mobile phone that has a GPS receiver.

After the lecture, actual demonstration was made to
spoof a GPS receiver to show the user’s location that
is different from the workshop location. This sur-
prised the participants to know how easily it can be
done and the vulnerability on current GNSS signals.
The lecture also presented a methodology to detect
such spoof signal (both GPS and QZSS) by broadcast-
ing a secret key to authenticate navigation message
from QZSS signal.
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