GIS
Geograficke informacni systémy



Dalkovy pruzkum Zemé

« Dalkovy prizkum Zemé (DPZ) je metoda
ziskavani informace o objektech a jevech na
povrchu planety Zemeé bez nutnosti fyzického
kontaktu.



Historie

pozorovani z vyse polozeného mista

1858 G. Tournachon (alias Nadar) — forografie
Parize z balonu

vzestup v prubéhu 1. svétové valky

zdokonaleni za 2. svetové valky a valky
studenée



DPZ dnes

* pfevazne obrazove snimani povrchu z letadel a
satelitl

» data jsou okamzité po obdrzeni analyzovana a
predavana do mist, kde je jich zapotrebi (army,
zemedelstvi)



Prostredky DPZ

etadla
noje (hlubinné mapovani)

odé
satelity
vesmirné sondy



Zpusob snimani

* pasivni systéemy — snimaji zdroj
elektromagnetického zareni (napfr. ze Slunce),
které se odrazi od zemského povrchu

- fotografie
- IR
- CCD




Zpusob snimani

 aktivni systémy — maji vliastni zdroj zareni,
vysilaji kK Zemi a snimaji jeho odraz

-

—- radar
— lidar



Casti

* Rozdeéleni z hlediska pouzivanych technologii
na dve Casti:
- technicka oblast sber, prenos a uprava dat,
kosmicky a pozemni segment

- oblast analyzy a interpretace dat zpracovani
prostoroveé informace.



Letadla




Letadla

 E-8 Joint STARS
- SAR




Satelity

 puvodné klasicka fotografie
» kazety s filmem shazovany na zemsky povrch
* pozdeji digitalizace




Satelity - Corona

* kazety s filmem shazovany na zemsky povrch
e 144 misi e . o G el

OBJECTIVES

® ANNUAL AND SEMI-ANNUAL SE
* PRIORITY TARGETS :
» MAPPING, CHARTING AND GEO- ...,

PAYLOAD DATA

o TWO CONVERGENT, Fra.s, 24, IM. FL
PAN CAMERAS

& STELLAR-TERRAIN CAMERS

® 31,500 FT x TOmm EILM

& FRAME SIZE 7.4 x 1189 HM

e RESOLUTION G6-10 FT

o COVERAGE T MILLION S0 NM/MISSION
® TWO RECOVERY VEHICLES

ORBITAL DATA

& IMCLINATON 60=-110 DEG

® AVERAGE PERIGEE 100 MM
& AVERAGE APOGEE 150 NM
& MISSI0M LIFE: 19 DAYS

BOOSTER
& THORAD S AGENDA




Satelity - Corona

« puvodné zamyslen on-line pfenos video signalu

RECOVERY WEHICLE #]

RECOVERY VEHICLE #2

olsic
CAMERA

CONSTANT ROTATING
STEREQ PANORAMIC
CAMERAS

MAIN TAKEUR
CASSETTE

MAIN INTERMEDIATE
ROLLER ASSEMBLY

FILM PATH

L—DELT A

STRUCTURE

L— FILM SUPPLY
CASSETTE

[Wikipedia: https://en.wikipedia.org/wiki’/lCORONA_ (satellite)]



Satelity - Kalibrace

 kalibraCni znaCky umistény v mfizce 16 x 16

* link: https://www.google.com/maps/@32.8069704,-
111.7222076,165m/data=!3m1!1e3




Satelity - Video

e SkyBox (dnes Terra Bella)
» video o délce 90 sekund z jednoho mista

e ukazka :-)



Satelity

priprava na vypustéeni trva pres 5 let
- Simulace letu
Setreni energii (nesnima se nad oceany)

nosi¢ nékolika instrumentu
produkuje denne | nekoli TB dat
nutnost zpracovat data do jednoho dne






Zpracovani

 vlivem sklonu satelitu k
Zemi |sou obrazy
geometricky zkresleny

* prepocet pomoci k-NN

» georeferencovani —
mapovani ziskaného
obrazu na mista na zemi

e hledani rohut




Kalibracni znaCky satelitu Corona

« 272 betonovych znaCek kolem Casa Grande, Arizona

« Spravovany od 1959 do
1972

* Umistény v mrizce cca
16x16 mil

« Zhruba polovina je stale
viditelna

[https://en. Wikipéd/a. org/Wlk//Corona_Satell/te_Callbrat/on_ Tafgets | |



Corona Satellite Calibration Targets

<4

>

Map

Gooyle £ 0N § WEE

[Google Maps]



[Google Maps: https.//www.google.com/maps/d/viewer?mid=1CkeC8CvojF3V_8909 CI9DLIOFfY&II=32.763525305693996%2C-111.69203896148622&z=12]

Corona Satellite Calibration Targets

https:/fen.wikipedia.org/wiki/Corona_Satellite_C

This is a map of the remaining Corona satellite
183 546 zobrazeni
Publikovano 18. fijna 2016

SDILET

Present

© Vsechny polozky

Damaged

Vsechny polozky

Missing

© Viechny polozky

Vytvefeno pomoci sluzby Moje mapy Google




Viiv atmosféry

* ne/pohlcuje elektromagnetické zareni v
zavislosti na frekvenci

Atmospheric Transmission Over a 1 NM

(1.85km) Sea Level Path on a very humid day 94GHz
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Budoucnost - CubeSats

WWW.cubesats.org
rozmer 10x10x10cm
mozno skladat dohromady

na orbitu v “prazdnych
mistech nakladovych
prostoru raket”

musi shoret pri navratu na
Zemi

Zivotnost: cca 1 rok



http://www.cubesats.org/

Budoucnost - CubeSats

o WWW.cubesatkit.com

Productsl 5howcm| cornrnunlty| 5upport| LInIu! Buy|

Overview

News . = u
Think inside the box ...

In Space

History Planning a CubeSat misson? Your first decisions might be the
most critical.

FAQ

Datastinats Compared to traditional multi-millien-dellar satellite missions,

CubeSat projects have the potential to educate the participants
and implement successful and useful missions in science and
industry at much lower costs.

Design & CAD Models

Help
Search

CubeSat payloads and experiments are often new and unique,
and project timelines are typically 9-24 months from inception to
launch. Since launch opportunties are scheduled well in
advance, it's critically important that a CubeSat project adhere
to its schedules and stay on time and under budget.

=T | 81

To translate this page,

click a flag!

CubeSat missions still require considerable planning and many
man-hours of work to maximize the chances for success. By
employing as much standardization as possible you can concentrate on your project's mission-specific goals. By making
use of as many off-the-shelf commercial and freely available tools and components in the construction of the
nanosatellite, you'll save time and money.

Through its comprehensive and flexible hardware and software design, Pumpkin's space-proven CubeSat Kit will help
achieve success in your CubeSat mission. Now in its fourth generation and with over 150 delivered fo customers since
2003, Pumpkin's CubeSat Kit is the defacto standard in the CubeSat universe, with compatible product offerings from
Pumpkin and third parties.

The CubeSat Kit pricelist is available online for your budgetary considerations.




Budoucnost - UAV

Unmanned Autonomous Vehicle
zlomky nakladu oproti satelitim

vyhoda lokalnosti idaju (nemusime ¢ekat, az
satelit obleti Zemi)

mozno udrzet letadlo ve stratosfere témeér
neomezene dlouho (baterie, teplota)



Budoucnost - UAV

* Northrop Grumman RQ-4 Global Hawk

e az 36 hodin letu
e $35 mil.




Budoucnost - UAV

ISR flights over Europe; 2022-02-24
Al ranges are estimated line of sight to the horizon. |

— RC-4 flight path
— P84 flight path | f

S1028 & S100D flight path e -Uﬁﬁiﬂ&‘n
— RC-135VY flight path T N T : Q
— E-5C flight path ) L

—— ARTEMIS flight path
—— RC-12X flight path
— E-34 flight path
[ E-3arange
] ARTEMIS range
CJ E-sC range
S102B & 31000 range
£ RC-135W range
[ RC-12% range
] P-8A range
[ RO-4 visual range
[] RQ-4 EM range
—— Borders & Coastlines
1 Russian Military Districts

[https://twitter.com/ameliairheart/status/1497102822239879188]



Budoucnost - UAV

* Boeing A160 Hummingbird




ARGUS-IS Quantico, VA

Acquired November 3rd, 2009 at 17,500ft AGL

BAE SYSTEMS w

ObjectVideo

pirs

an @8
Tnsets () hough (16) above Nighigh mutiple 640 x 8D vieo vindows disbud hrough h fled of view:

Blackhawi XXX latorm wih intgrated ARGUS pod




Budoucnost - UAV




Budoucnost - UAV

e QinetiQ Zephyr
« délka letu az nékolik mésicu

e letova hladina: 22 km




Budoucnost - UAV

* Pteryx UAV




Naklady

Vyslani satelitu na obéznou drahu:
- $50 — $70 mil.

CubeSat:

- $50,000

Letadlo ve stratosfere:

- milién(y) dolart

UAV:

— tisice dolaru



Co snimat a zpracovavat

 Fenomeény:.
- urovne vegetace
- eroze
— znecistéeni
- zalesneéni
- pocasi
* Mohou byt:
- mapovany
- snimany
- pozorovany






Odlesnéni
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Water Deficit

Crop Stress

Precision Farming

 prakticky pouzitelné
v USA a Australii






(b)

High veqg
Medium veg
Low veg
Ground

Type 1
Type 2
Type 3
Type 4




LIDAR




LIDAR
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