GPS

navigace soucasnosti



GPS

GPS (Global Positioning System)
predstavuje nazev pro celosvetovy
navigacni system, urceny k presnemu
urcovam polohy, trasy, vzdalenost| vySsky,
casu a rychlosti pohybu vuci zemskemu
povrchu pomoci kapesniho pristroje, ktery
se pohodlne vejde do dlane lidske ruky.

Oceni jej zejmena piloti, horolezci, turisté a
cestovatele, radioamateéri, geologove a
VSIChI”II svetobezmu vubec.



GPS

= GPS puvodné
vojenskym systéemem

= Vyvijen a budovan od
roku 1973 MO USA

s zacatkem 90. let se
stal plné funkcnim a
dostupnym po celem
SVEete.




Vyuziti systemu v mnoha oborech
lidské cinnosti

= Kongres USA schvalil vynos o vyuziti systemu
GPS i v civilni sfere.

= Pro omezeni zneuzitelnosti systemu na minimalni
uroven bylo az do 1.5.2000 provozovano nekolik
opatreni

o selektivni dostupnost (Selected Availibility) - zameérné
zhorsovani presnosti urceni polohy

e zavedeni tzv. presneho P/Y - kodu, kterym je Siren
signal pouze pro vojenskeée apllkace

= V soucastne dobe se temer 10-ti nasobne zvysila
presnost urceni polohy.



Cely system GPS Ize rozclenit do
3 podsystému

= kosmicky

= ridici (kontrolni)

= uzivatelsky




Kosmicky podsystem

24 druzic,

3 slouzi jako
zalozni.

20 000 km

6 obéznych drah
sklonenych o 60°




Kazda druzice je vybavena

= Slouzi pro navigaci
e prijimacem,
e vysilacem,

e atomovymi
hodinami

e fadou pristroju,

= jine specialni ukoly
e detekce vybuchu
jadernych nalozi




CR

Bylo overeno, ze v oblasti cele nasi republiky je v
kteroukoliv denni Ci nocni hodinu nad obzorem
nejmene 6 az 8 druzic navigacniho systemu GPS.

Druzice vysilaji
signaly

: | / s | Pozemni stanice
Letadlo prijima | S 2 B | denné upiestiuji
signaly | | S | dréhu druzic.

PRESNE URCENI POLOHY
K urceni své presné polohy
komunikuji letadla se
ctyrmi druZicemi.




Druzice

prijima, zpracovava a uchovava informace
predavane z pozemniho ridiciho centra, na
zaklade kterych

koriguje svoji drahu raketovymi motorky,
sleduje stav vlastnich systému a podava o
techto skutecnostech informace zpet do
ridiciho centra.

Pro pripadné problemy je kazda druzice
vybavena zaloznimi zdroji, palubni baterie
jsou dobijeny dvemi slunecnimi panely.



Samotny princip urcovani polohy.
systemem GPS

s druzice vysila signaly v podobe sloziteho
signalu.

= druzice vysila zpravy o sve poloze a
priblizneé polohy ostatnich druzic

s pseudovzdalenost

o vzdalenosti mezi vasim prijimacem a
viditelnymi druzicemi (nad obzorem)

e VVypocet vychazi ze znalosti rychlosti sireni
druzicoveho signalu a rozdilu casu mezi
vyslanim a prijmem signalu

o se zavadi proto, ze je nutne zavadet dalsi
do Inujici vypocty, ktere urceni vysledné
polohy dale zpresnuji.



3 — 4 druzice

= dvojrozmerna poloha
e nejcasneji zemepisna
delka a sirka Druzice > R S
e postaci prijem signalu z o - G signdly
min. tri druzic .

4 - : Pozemni stanice

X Sran: oo / / & i

Letadlo prijima ' £ i K denné uptesiiuji
signaly { ' dréhu druzic.

= pro urceni trojrozmerne
polohy

e navic Vyéka PRESNE URCENI POLOHY
L. , v v v J. K urceni syé ;l)'r'esné polohy
e minimalné ze ctyr druzic komunikujiletadla se

Ctyrmi druzicemi.

= Prijem mensiho poctu
druzic znemoznuje vypocet
polohy, vyssi pocet druzic
naopak urceni polohy dale
zpresnuje.



Ridici podsystém

Monitoruje funkce druzic a ziskane udaje predava zpet
druzicim.

hlavni ridici stanice v Colorado Springs, 5 monitorovacich
stanic a 3 pozemni ridici stanice, ktere spolupracuy s hlavni
ridici stanici.

Cilem je monitoring funkci kazde druzice, sledovani a
vypocet drahy druzice, komunikace a zajlstenl presneho
chodu atomovych hodin na druzicich.

Jakakollv zavada na dru2|C| musi byt co nejrychleji operativnée
FeSena, pfi cené 50 milidond dolaru za druzici je to pochopitelné.

V soucasne dobe existuje nekolik nezavislych
monitorovacich siti, ktere umoznuji dalsi presnejsi urcovani
polohy, predevsim pro velmi presne aplikace (geodeézie,
geodynamika).

Tyto site se nepodileji na rizeni a cinnosti systemu GPS.



Uzivatelsky podsystem

= Pro prijem a zpracovani GPS signalu
byly vyvinuty specialni prijimace.

= Kromé specidlnich prijimacu
urcenych pro vojenske aplikace,
existuje dnes Fada dalSich typu GPS
prijimacu.



outdoor

GARMIN 60CSX

Qutdoorovy navigacni pFfistro) s novou generaci vysoce citlivé
GPS antény (SIRF I1I),podporou automobilové navigace,s
moZnosti ukladani dat na standardni microSD datoveé karty a
extrémni odolnosti, Uspornw,f barevny displej nové generace s
velice dobrou &itelnosti na pfimém slunci.

Yestavény barometricky vySkomeér (bez nutnosti kalibrace) a
elektromagnetlcky kompas. Napdjeni na 2 tuzkoveé
baterie,vydrZ aZ 30 hodin provozu. Ceské menu.

£ GARMIN.




Sporttester se zabudovanym GPS pFijimacem.
Urmoznuje planovat a vyhodnotit sportovni vykon jak
jednotlivce,tak 1| skupiny sportovcu, Sporttester je
vybaven snimacem tepové frekvence a je vhodny pro
vetsinu outdoorovych pohybowych aktivit,vcetné
béhu,cyklistiky,lyZovani,nebo kanistiky.

PFistroj je vybaven novou generaci vysoce citlivé GPS
antény (SIRF III). Vnitfni Lilon akumuldtor s vydrZi 12
hodin. Dobijeni a komunikace s PC pres USE port, V
dodavce je zahrnut program pro planovani a
vyhodnoceni tréninku na PC. Ceské menu.

& GARMIN.







Why MotionBased?

Train more effectively, explore
more places, and share your
activities with others

MotionBased™ won't shave any more ounces off your hike or make your water-proof parka any more hreathable;

hut, MotionBased will add a new dimension to training and outdoor fithess that makes the analytical aspects of your
sport more compelling and a lot more fun.

MotionBased automatically calculates time, distance, speed, elevation, heart rate and cadence metrics into
meaningful charts, illustrations, reports, and maps.
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It Starts with GPS

A GPS device is required to

track activities at MotionBased
)
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MotionBased™ works with most Garmin GPS devices. Chek outthe full list of supported devices and our
recommended devices hased on your favorite activity..

In addition to the GPS device, all you'll need to start using MotionBased is a computer with Internet connection,
Internet Explorer 6.0+ browser, a FREE MotionBased account, and the MotionBased Agent software that
communicates hetween your GPS device and our website.
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Start Your Activity

Turn your GPS on and go

A
|
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Just hefore you start your activity, turn on your GPS device, wait for a signal, and Go -- that's all it takes. Your higgest
decision will he how you want to carry your GPS device, which requires a clear view of the sky.
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board + free

Upload Your Data

Welcome to the MotionBased Agent

The Agent helps you retrieve activities from a supported device and
Send us your GPS data at your e e -
convenience

Which task would you ke to
perform?

@

4 Agent settnge

Import ¥iles
T wities from other
= oducts. [Advanced)

lehenew‘-ocd"’

Actens your actvity Sgest at

|
Yiew Activitics '"'-G!doeonvw -r-u
Motonfased

lttakes less than 30 seconds to send your GPS data to MotionBased™. Simply connect your GPS device to your

computer with a PC cable, launch the MotionBased Agent, and click through a few screens that walk you through
the upload process.

Don't have time to upload your data? No prohlem. Your GPS device can store several days worth of activity

infarmation. When you get the time, send us the data through the MotionBased Agent, and we'll hreak up the data
into unigue activities.
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jachting

MotionBased Inbox

Farfax, Mars, CA, US
1390 o
02330

Personalize and categorize
your activities

T/35/03 sde P
v 7/13/03 021 PN

Varcooen W

Mchaars Beach, Marie, CA, U5
10.30 o
013207
Thuraday
2/02/03 713 PM
o Z/A7/63 2147 PM

All data uploaded by the Agent is sent to your personal Inbox at MotionBased™. During this stage, we segment your
GPS data into unigque activities.

To help you remember, we provide key metrics and a map preview of each activity in the Inhox. You then have the
option to delete the activity from the Inbox or submit it to your Digest {loghook) for storage and analysis.
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turistika

MotionBased

@ L4044 A

Map Player NS

Replay your activity using
media controls through map
illustrations

The MotionBased™ Map Player™ displays your route on a variety of map backgrounds. An elevation profile is
displayed next to the map to give you a 3-D perspective of your route.

Simulate your activity along the map course and elevation profile with a moving dot indicator. The dot is controlled
with media controls (Play, Pause, Forward, Reverse, and Speed). You may interact with the map and elevation
profile hy zooming in, Zooming out, panning, and displaying roll-overs on key sections of the map.
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MotionBased Maps

Choose from a variety of map
backgrounds

Choose from a variety of map hackgrounds. While runners and road cyclists will be drawn to street maps, hikers
and mountain hikers may find satellite photo or topo maps maore useful.
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MotionBased
TrailNetwork

Search for activities from other
MotionBased members

”
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turistika

Select an actvty from the ist on the right to view the detads on the map,

R

Moo Hala 2005 Tete Aties -

Map Filter; Add | |

Each activity you submit for your own analysis is automatically included in the MotionBased™ TrailNetwork™. As a
result, the TrailMetwork is a fast, growing database of trails, routes and activity information heing created by you and
other members of the MotionBased community.

Looking for a new 40-mile road hike ride near Boulder, Colorado? No problem. Just enter your criteria or hrowse
the listings to find the perfect match. The TrailNetwork allows you to plan ahead for new activities in your local area
or find routes in an unfamiliar location.
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Sign Up

What are you waiting for?

Sign up for an account right now, and you'll be adding new dimension to your training and exploration. GPS
technology has been around for years. Now, with the help of MotionBased™, you can really use itl
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Jaky prijimac GPS si vybrat

O maIé,

= odolné proti
v o) .
otresum, prachu i
vode

s Se snadnym
upevnenim na
riditka




druhy GPS pristroju

= Nemapove
pristroje

= Mapove pristroje
e PDA + GPS (bth)

o Kompaktni
pristroj

e jina alternativa
postupu




Kompaktni pristroj

supercitlivého médu



http://www.gpsweb.cz/obtizne02.htm




WAAS REVISED

Outdoor Navigation with GPS
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g
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the Outdoors

= ONDIVAW

MOUNTAIN BIKING

HUNTING

HIKING
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Zdroje

http://is.muni.cz/elportal

o Turistika I
http://www.fsps.muni.cz/~hrebickova/

e GPS
nttp://www.garmin.cz/

nttp://www.gpsvisualizer.com/

nttp://www.schwarzwald-bike.de/

nttp://earth.google.com/

nttp://www.gearthblog.com

nttp://www.digitalgeography.co.uk
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