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NavSAS research group

NavSAS is a joint research group of
ISMB and Politecnico di Torino
University operating in the satellite
navigation and localization sectors.

= NavSAS staff consists of 28 researchers.

= Research is focused specifically on advanced technologies for
GPS / EGNOS / Galileo receivers and applications.

= See hitp://www.navsas.eu & htip://www.galileoblog.eu
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Outline

1 — Master on Navigation

2 — NAVKIT

3 — Signal Generator / Analysis

4 — Software receiver

5 — SAT SURF / SAT SURFER
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Master on Navigation and Related Applications

N

The one-year Master is a joint initiative of

with the cooperation of

INRIM Galileo Ferraris  and UN OOSA
Istituto Elettrotec m \
GALILEO 1,9 ? QQ United Nations
FERRARIS V& i'-—-" l
Q_} V' Office for Outer
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Space Affairs
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Structure of Education in ltaly
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Pre-University Education
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Specializing Master
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Overview of the Master Program

Students with a 5-year university curriculum l

Degree on:

% Information Technology

. » Electronic Engineerin
Requirements ° X

for Admission » Communications Engineering

% Aerospace Engineering

< Environmental Engineering

Good knowledge of English language I
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Overview of the Master Program

GNSS Il
fundamentals

The Masters lasts 1 year:

» 12 classes over 3
quarters (50 ECTS)

» The fourth quarter is
devoted to an
internship to be
carried out in a
company (30 ECTS)

3 months in research lab or company
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Details on UN/Italy Fellowship

“Istituto Superiore Mario Boella (ISMB) and Politecnico di
Torino of Italy have established a Long Term Fellowship
Programme which will provide scientists and specialists
from developing countries with an opportunity to receive a
Master Degree in Navigation and Related Applications."

United Nations Vienna, June 2004

The fellowship is therefore the possibility for students l
selected by United Nations to attend the Master
o



Details on UN/Italy Fellowship

The agreement among Politecnico di Torino, ISMB and
UN-OOSA covers the following aspects:

Master Organization

The program of the courses has been

EAZQEIQFUti%TJrrEgUILhrﬁ prepared by the Masters Scientific
definition Committee and discussed with the UN-

OOSA representatives

Master Promotion '
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Details on UN/Italy Fellowship

The agreement among Politecnico di Torino, ISMB and
UN-OOSA covers the following aspects:

4-5 students are selected yearly by UN

Student Selection ' through the UN Regional Educational

Centres

The students that are selected by UN

Financial Support I receive a scholarship by ISMB to attend

the Master
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The first five editions

UN/ISMB Project ALPIP-Meftia Projects

' JEAGAL
Country - Students Project

Algeria - 1 Madagascar - 1 _ Country Country
Eqypt - 1 Mexico - 1 Argent!na -4 Ecua.dor -2 China - 6
Georgia - 1 Mongolia - 1 Brazil - 2 Mexico — 1 Vietnam - 4
— Colombia - 1 Peru - 1
Ghana - 1 Nigeria - 2
Haiti - 1 Pakistan - 3 ) :
_ ltalian National funds
Iran - 1 Sri Lanka - 1
Jordan - 1 Vietnam - 2 Country
ASIAN-Zhong Guod Country Bangladesh - 1 France - 2
Indonesia - 1 Colombia -2 Lebanon — 1
Vietnam - 1 Ecuador — Pakistan —
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Some comments...

« Students actively participate to the course activities

« Seminars offered by industries and international
bodies were enthusiastically welcome by the students

« Students coming from so different countries and
cultures succeeded in interact and integrate their
experience with very positive results in intellectual
and cultural exchanges

» About all the graduated students are now working in
the field
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Outline

2 — NAVKIT
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What is NavKIT

» NAVKIT1.1 is a tool for autonomous training on satellite
navigation subjects

» The tool can be accessed via Web (www.navsas.eu) or
can be installed as an application on the PC

» NAVKIT1.1 is the output of a task of the ERIG project
“Education Research and Innovation in GNSS” funded
by the GNSS Supervisory Authority within the VI FP

[/ ERIG

Education, Research & Innovation in GNSS
European GNSS Supervisory Authority

éj A§ Workshop on the Applications of GNSS — 11/15 May 2009 — Baku



e Unit 1 - Chapter 7 - Lesson 2 - Windows Internet Explorer

& bty e nanvsas smb.rfangiUl_C7 L2 section_] interior_set him

NAVKIT e Synchronized
R ; bibliography o S|IdeS

Paolo Mulassano P
EEEEN =

7
NAVKIT & —

.[, I\.I '\

EXERCISES QUESTIONS AND ANSWERS GLOSSARY

| I [ [ e [Rioew - 4

Sections can be

selected for
and replay

Printable version of

_ Exercises &
slides

Questions

play
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€ Exercices - Windows Internet Explarer = (= ][E8 ||
| & | http://www.navsas.polite.it/erig/exercises/demo/UL/DoP/DoP . htm !

Dilution of Precison - ExerCiseS On

A two-dimensional positioning em i Ad br A

LRI oo b oo o e positioning problems -
synchronous transmitters 51, 52 e §3,

as in Figure. Q n r L n

Using the two transmitters S1 and S2 d p g f

arh|d suplgose the U;.I hljas a rec.-lah a OceSSI O

synchronized with the transmitters:

satellite signals

1. Evaluate the geometric matrix H of the system for a

user in P. ol E===]
2 htm -
2. Evaluate the horizontal diution of precision HDOP in the following case
G1=37/4, G2=Tr/4 or 2
G1= T, d2-0
onzeda 0 0
3. Justify the results discussing for which case of (i) le (ii 2 the minimum value of HDOP is reached.
_ a, 4a,
4. Add the S3 transmitter as in Figure. Supposing the user is not synchronized with the three transmitters, a, a4,
write the H matrix for this case, evaluate the geometric matrix and the HDOP.
5. Verify the results writing a Matlab program for the evaluation of the DOPs. -
& Internet | Modalita protetta: attivata H100% - xJ ik xﬂ
xf n
rJ

Methodologies for ro =G5 %, Y+~ y, ¥ for i=12
problem solving

@ Internet | Modalitd protetta: attivata H100% -




= Test chapier 3 - Windes Interned Explarar

Test Chapter 3

Summary Results

The white bar () shows the time you spent to answer each question.

Resuft
(1pt if correct
0 if ncorrect or non-answer)
1
z 4 5BC 1
3 5 SRC 1
4 8 sec 1
5 4 sec 1 |
& 2 sec ) .
- e Self-evaluation test for each
: — chapter:
0 3 sec - Number of correct answers
4 serC .
- Time used

Repeat the test? _ For eaCh Wrong answer a

reference to the proper section
of the lessons is provided
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/= Questions and answers - Windows Internet Explorer

Questions and answers

n atomic cdock 4 [akyin Jomol

Section of questions and
e . answers on general topics
| related to GNSS
Contributions by experts

= Bibliography - Windows Internet Explorer

Bibliography

Unit 1

Kaplan, E. D., Hegarty, C
Artech House, N

GLOSSARY

ABCDEFGHI)]

f{ec.europa.ew/dgs/energy_transport/ gall
hitp://www.esa.nt/esaNA/index. hitmi

hittp://www. egnos-pro. esa.nt/education/index.|

Bibliography &
Glossary

xchnique used for the Galleo sgnak n ES frequency band
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Outline

3 — Signal Generator / Analysis
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SW package: Signal Generator

SISGEN

JAMGEN
NOISEGEN

Signal RX

LPF ADC

The signal generator is a software package which
simulates the received signal at the output of the front-
end analog to digital converter
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SW package: Slgnal Generator

4 2
» GPS < L5
L1C
L2C
= Analysis Tools
SIS Modulations < E1-BOC
= Galileo E1-MBOC
a E5
E6
_ EGNOS

» Intra/Inter-system interference (IS): one ore more signals among
GPS, Galileo, and EGNQOS;

= Multipath (MP): one ore more attenuated and delayed versions of
Interference < the SIS;

= Narrowband interference (CW): continuous wave (CW) signal;

» Wideband interference (WB): wideband signal modeled as filtered
_ white noise.
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Signal generator (student edition)

The student edition of the Signal generator
Is available free of charge!

Please contact Davide Margaria
(davide.margaria@polito.it)

éj A§ Workshop on the Applications of GNSS — 11/15 May 2009 — Baku 23



Outline

4 — Software receiver
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N
N-GENE Software Receiver FEEim

.
e

B - [ 0= [ Appitcaion Status
B

o - Position Accuracy: r.m.s<10 m
using code-based measurements
and without applying carrier
smoothing techniques
ey || | == - Time to First Fix in Cold Start mode
v i 3 3 élAﬁ
oo bttt ||| lower than 45 seconds
- Up to 20 channels

Lanude | Longhuge | Aiwde e Elevavion: ©

Satellite Azimut;

Application Status

ACQUIRING

System Status

READY

EPL Correlation Plot

9 Loop: ON

- GPS L1 8 bits quantization at a || oo o g
sampling rate of 17.5103 MHz R e ——r
- Galileo E1, GIOVE-A & GIOVE-B

pe—
3 C/NO Last Estimate o &

signals, upgradable to Multiplexed || |, cwusmme Z

Binary Offset Code (MBOC) || |&
easily kel "
- EGNOS, WAAS &A-GPS
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Outline

5 — SAT SURF / SAT SURFER
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SAT-SURF & SAT-SURFER

A Tool for Hands-On Training on
Satellite Navigation

™
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SAT-SURF & SURFER Features

1 — It allows to log all the raw GPS and GSM data
both binary and NMEA Protocols

2 — It embeds different GPS modules depending on
the user needs:
» uBlox Modules
« SiRF Modules

(3 SAT-SURFER

" "
File  Commands Configuration View Help
— -—
quippea with a quad-pan

s Navigation Dats
Position Data DOPData
Q i i z
GDOP |1.97 PDOP |1.73
| I I O e I I I W O r W I e Pasition (m] 447241669 E014336 4492690.93
Wk k) 0 0 0 HDOP |1,08 WDOP 1,25
Error 3D (m] 443269175362081, Pos Type |Stand Alone GNSS Time Data
e e 1 5 Laitude 5351972 Aliude [305,489 WN[1504 TOw [4836085,001
C O V ra g O r I l l e g r a I O l l Longitude: 73352297 Speed [0 esn st 14
= SatelliteD ata
Satellites in View |12 List of Satellitesin View |367 1516181921 22252627
V) SateliesinFix |11 Uit of Satelfesin Fie ~[967 1516191821 222527

GPS Time: 15:01:25
UTC Time: 15:01:11

4 — Raw data storage in the various file *
formats for an easy post-processing: T el N T —

Receiver Fraw Dala

1
1

i Daleatta R o128 5228 106625924324 | 41.0 ABE0B49%8 1504

. RIS 7 w0842 19668 12657247.988 | 400 gmRag%s 1504

° AE ;C I I EXCe I® & M A | LA B® fl |eS 55 %50 hree o u0E04s | 24397 126251693465 | 380 dgE0Reg%s 1504

2-21-54-25% 9 | T | 24187 126611534106 | 400 4BED49%8 1504

b] 5 Tes22ee 27827 713208255 | 500 EmBages 1504

Agfestmliizaes El FEC R T a0m22 30 | 460 gEBegss 1004

. 2 resses 41880 s 27z 430 4EE0R439 1504
[ ] O 1 40| 2608 7EN5EHI | 510 ABE0BA9%8 1504
18 0304585 1980 90319190977 | 480 gensedse |10

3 1955276762 | 34445 83845562793 | 500 486084.338 1504
13 2188626712 | 46848 115013133820 | 460 486084.338 1504
E3 0413290129 17895 126819258294 | 37.0 486084,398 1504 ~

Blox Connected NI Disconnected



Contacts

Gabriella Povero
gabriella.povero@ismb.it

www.navsas.eu

Visit our non-official blog on
Galileo!
www.galileoblog.eu
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Thank you!
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