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Globalni navigacni
satelitni systemy (GNSS)

1) Global Positioning System
(GPS = globalni polohovy system; USA)

2) GLONASS
(globalni navigacni satelitni systém; RUSKO)

3) GALILEO - projekt Evropske unie

4) BEIDOU (It 3 Efin R %) — Cinsky navigacéni systém



System GPS

Navigacni systéemy maji 3 zakladni slozky:

skosmicky segment (druzice GPS)
sfidici segment (systém pozemnich stanic)
suzivatelsky segment (uzivatel se svym GPS pfrijimacem)
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NAVSTAR GPS (Navigation Signal Timing and Ranging Global Positioning System)




Puvodni usporfadani druzic NAVSTAR GPS = 24 druzic + 3 zalozni

’6 kruznicovych obéznych drah (obézna draha = orbita)

’na kazde orbite jsou 4 aktivni satelity ve vysce 20 200 km
’obézna doba Cini 11 h a 58 minut

’na palube je palubni pocitac, atomove hodiny, vysilac radiového
signalu



System GPS
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Aktualni usporadani druzic NAVSTAR GPS = 27 druzic + zalozni
druzice (vysledek programu Expandable 24 Configuration).




System GPS

Raketa Delta Il vynasi na obéznou drahu GPS satelit druhé generace (12/2007)



Pozemni ridici centra
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Korekce casu - GPS satelit

Vysledna korekce GPS:
- 0,000038 s

¢ 11:00:00.000038

Rychly pohyb satelitu
(Cas se zpomaluje)

®10:59:59,999993

Gravitacni sila klesa
(Cas se zrychluje)

¢ 11:00:00-000045

&) 11:00: 00000000
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Ukonéeni selektivni dostupnosti

SA Transition -- 2 May 2000

Colorado Spnngs, Colorado 2 May 2000
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Uzivatelsky segment - GPS prijimac
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Uzivatelsky segment - GPS prijimac

Standard Positioning Service (SPS)
Signal-in-Space Performance
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System accuracy exceeds published standard



Uzivatelsky segment - GPS p
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Nemapovy GPS prijimac
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Prijimac eTrex od spolecnosti Garmin
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Mapovy GPS prijimac
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Mapovy GPS prijimac
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Digitalni technika s GPS
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Digitalni technika s GPS

GEOTAGGING = GEOKODOVANI



Digitalni technika s GPS
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Vyrobci GPS




Vyuziti GPS v praxi
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Vyuziti GPS v praxi
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Vyuziti GPS v praxi
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Vyu itt GPS v v praX|
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Vyuziti GPS v praxi
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Vyuziti GPS v praxi

System preference vozidel MHD v Olomouci



Vyuziti GPS v praxi
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Vyuziti GPS v praxi
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Vyuziti GPS v praxi

SVATY KOPECEK
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Systém preference vozidel MHD v Olomouci



Vyuziti GPS v praxi
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statni navigacni systemy

Russia’s Glonass satellite navigation system: possibilities
and prospects

Three Glonass satellites were launched into orbit from the Baikonur
space center on December 25

December 25, 2007

10:32 p.m. Moscow time [7:32 GMT] The Glonass satellite constellation now comprises
The Baikonur space center o 18 satellites.

Three Glonass satellites were orbited by the

modernized Russian carrier rocket Proton-M The system is expected to provide full global

L N coverage by 2010,

F‘JIOHAC el Global NavigatinSateIIite

System (Glonass)

5 e 75 (A o The Russian equivalent of the U.S.
! : Global Positioning System (GPS)

© Allows the determination of the
location and velocity of land,
sea and air objects, with an accuracy
of up to 1 meter in real time

SR

2
P

o October 12, 1982 . - The Soviet Union orbits the first Glonass satellite
o September 24,1993 - The system s officially put into operation

. (
© ASTANA | The fully operational Glonass constellation will consist
| of 24 satellites deployed in three orbital planes at an indlination
angle of 64.8° and an altitude of 19,100 km (11,870 miles).

y o With 24 operational satellites, Glonass will provide navigation
‘ Baikonur and positioning data covering the entire globe

o With 18 operational satellites, Glonass will provide navigation and

Almaty < i . : :
positioning data covering the entire territory of the Russian Federation




Ostatni navigacni systemy

Druzice Uragan-K1



Ostatni navigacni systemy
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Ostatni navigacni systemy
GPS + GLONASS =t

GPS shortcomings

¢ the signal is unstable at e political risks {United States can distort or shut down the signal
high latitudes indefinitely for certain areas)

GLONASS-M

In the GPS+GLONASS system,
positioning precision can be increased
to several centimeters (compared to
between 1 and 3 meters for GPS alone)

Benefits of using signals from both systems at the same time

The number of satellites usually available for use Improved precision of GPS+GLONASS against that
5 of GPS alone, in %

crs (LT 05 oy
8-12 1™ : . GLONASS
satellites s ' ' 14 = 20

> satellites

GLONASS
6-10

satellites
Y

o>

The end user will benefit
from the integration of these two systems which
were initially created as competitors




Ostatni navigacni systemy

GPS
GPS rozmisténi druzic na obloze G LOﬁASS
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Ostatni navigacni systemy

GALILEO

e navigacni systém Galileo, ktery spole¢né buduje EU a Evropska kosmicka agentura (ESA), ma odstranit
zavislost na americkém systému GPS
o systém by mél také kvalitn&ji pokryt oblasti na severu Evropy, kde je nyni pouziti GPS omezené

systém bude tvoren 30 druzicemi
obihajicimi ve vySce 23.222 km nad
Zemi po drahach se sklonem 56°
k zemskému rovniku ve tfech rovi-
nach, vzajemné vici sobé po-
o véha: 700 kg v %, sunutych 0 120°
o rozpéti sluneénich 1
kolektori: 13 m
¢asovy plan:
© 2005: vypusténi testovactho satelitu Giove-A
o 2008: vypusteni satelitu Giove-B

o do roku 2014: vyneseni vSech satelitd na
obéznou drahu

°
kazdy satelit
BTERR. N vslidsadu
g kdovnon g Wik,
. radiovych —
s P S ' %/g"
oo o T
X Z/""f&j\;} pozemni komunikaéni
B *" centrum synchronizuje
systém sleduje polohu .. £l S a vyhodnocuje signély
(zemépisnou Sitku e prichéazejici ze satelitd
a délku) sledovaného 3 : o .
objektu v ¢ase; vyhod-
nocuje piitom signély % o
nejméné clyfech sate- SN <
litt s Vered 3 Z;'.
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Ostatni navigacni systemy

Time difference Distance (Km)

00:00:00:087




Ostatni navigacni systemy
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Ostatni navigacni systemy
China Launches Another
Compass/Beidou-2 GEO

Satellite
Latest News

October 31, 2010

Share via: % Slashdot Technorati
Twitter EdFacebook

[UPDATED Oct. 31, 2010)
Compass/Beidou-2 satellite this yeary
shortly after midnight today

(November 1, 2010, local time) from

the Xichang Satellite Launch Center  compass G4

in Sichuan Province. satellite and Long
March rocket on
Xichang launch pad

: : displays new Beidou \ nan

This 1s the sixth satellite in the

constellation. The spacecraft will join enfarge.)



Ostatni navigacni systemy

COVERAGE AREA

Program launched on Tuesday

S

Sourca: China Satellita Nawgation Office GUILLERMC MUNRCGY CHINA DAILY

Druzice Compass



