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Dialkovy prieskum Zeme

Kyoto (1988)

- XVI. kongres ISPRS

- Fotogrametria a DPZ je umenie, veda a
technologia na ziskavanie spol’ahlivych
informacii o fyzikalnych objektoch a ich
okoli pomocou ziznamu, merania a
interpretacie snimok, pripadne
digitalnych zaznamov, ktoré sa ziskavaju
pomocou nekontaktnych snimacich
systémov.



Dialkovy prieskum Zeme

« Dialka — odstup, vzdialenost
 Prieskum — badanie, oboznamovanie sa
« Zem — nasa planéta

« Dialkovy prieskum zeme je veda i umenie ziskavat’
uzitoéné informacie o objektoch, plochach Ci inych
javoch prostrednictvom udajov meranych pomocou
zariadeni, ktore s tymito skumanymi objektami, plochami

alebo javmi nie su v priamom kontakte.

Lillesand, Kiefer, Chipman (2004): Remote Sensing and Image Interpretation



DPZ

dialkovy priesmum Zeme
dalkovy pruzkum Zemeé
Remote Sensing

die Fernerkundung
Teledetection

Distancionnoe Zoordirovanie



DPZ a alternativy
ziskavania udajov



Tachymetrické metody zberu
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Tachymetria a GPS nie su
metodami DPZ.
Preco?



Metédy DPZ
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Orbital
platform

Remote sensing
mstrument

altitude above
ground level
(AGL)

B

instantaneous-
field-of-view (IFOV)
of the sensor system

Object, area, or
materials within the
ground-projected [FOV

|«—D —

diameter of the
ground-projected IFOV

DPZ zariadenie ziskava informacie
0 objekte alebo jave, kt. je v jeho
okamzitom zornom poli bez

priameho fyzického kontaktu s nim.

A remote sensing instrument collects
information about an object or
phenomenon within the
instantaneous-field-of-view (IFOV) of
the sensor system without being in
direct physical contact with it. The
sensor is located on a suborbital or
satellite platform.
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The Remote Sensing Process

Statement of —_— Data. » Data-to-Information Conversion
the Problem Collection
» Formulate Hypothesis e In Situ Measurements * Analog (Visual) Image Processing
(if appropriate) - Field (e.g., x,,z from GPS, - Using the Elements of

biomass, reflectance)
- Laboratory (e.g., reflectance,
leaf area index)

* Select Appropriate Logic
- Inductive and/or
- Deductive
- Technological

* Select Appropriate Model
- Deterministic
- Empirical
- Knowledge-based
- Process-based
- Stochastic

- Soil maps

- Scanners - Hyperspectral analysis
- Multispectral - Change detection
- Hyperspectral - Modeling

- Linear and area arrays - Spatial modeling using GIS data
- Multispectral - Scene modeling
- Hyperspectral - Scientific geovisualization

- Active -1, 2, 3, and n dimensions

- Microwave (RADAR)

- Laser (LIDAR) * Hypothesis Testing

- Acoustic (SONAR) - Accept or reject hypothesis

* Collateral Data
- Digital elevation models

- Surficial geology maps
- Population density, etc.

* Remote Sensing
- Passive analog
- Frame camera
- Videography
- Passive digital
- Frame camera

Image Interpretation

* Digital Image Processing
- Preprocessing
- Radiometric Correction
- Geometric Correction
- Enhancement
- Photogrammetric analysis
- Parametric, such as
- Maximum likelihood
- Nonparametric, such as
- Artificial neural networks
- Nonmetric, such as
- Expert systems
- Decision-tree classifiers
- Machine learning

Information
Presentation

* Image Metadata
- Sources
- Processing lineage

* Accuracy Assessment
- Geometric
- Radiometric
- Thematic
- Change detection

* Analog and Digital

- Images

- Unrectified

- Orthoimages
- Orthophotomaps
- Thematic maps
- GIS databases
- Animations
- Simulations

« Statistics
- Univariate

- Multivariate

* Graphs

- 1, 2, and 3 dimensions



Vyuzitie DPZ



Oblasti vyuzitia DPZ

Krajinna pokryvka
— mapovanie zmien (urbanizacia,
odlesrfiovanie, dezertifikacia)
— mapovanie biomasy

Topografické mapovanie
—  planimetrické mapovanie
— tvorba ortofotomap
— digitdlne modelovanie reliéfu

Polnohospodarstvo
— mapovanie typu plodiny
— monitorovanie kvality plodin
—  erodzia pody
— monitorovanie a mapovanie vihkosti pody

Lesnictvo
— mapovanie vyrubov
— identifikacia druhu porastu
— mapovanie lesnych poziarov a spalenisk

Uzemné planovanie

Geoldgia
—  Struktirne mapovanie

— mapovanie a vyhladavanie nerastnych
surovin

Hydrologia
— monitorovanie a mapovanie zaplav
— vymedzenie zaplavovych oblasti

Oceanoldgia

—  typ a koncetnracia morského ladu
—  pohyb ladovych mas
— mapovanie morského dna

— mapovanie morskej hladiny (teplota,
znedistenie, plankton, farba vody)
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Zmeny v krajine
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Zmeny v krajine

7/ imdg




Krajinna pokryvka




Podna erozia

25 iy ' l'?'

ave plochy — hrubsia ornica, lepSia absorpcia vody v pode
Svetlé plochy — tenSia/odnesend ornica, vysychave pody
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Uzemie postihnuté prirodnou katastrofou
(povoden, lavina, zosuv, smrst,...):
- rychlo urCit’ rozsah poskodenia

_,{f«—"‘,‘"

100km?
- obraz postihnutej krajiny
- ochrana uzemia,
- poistné udalosti,...
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Uzemné planovanie

Uzemny plan — graficka a textova dast’

Uzemnoplanovacia dokumentacia:
- aktualizacia existujiceho podkladu z ortofotomap

Zakres projektu stavby do ortofotomapy:

\ q . BN g . >
\..\ v, A D~ Tt ‘ S, ; ; e —
. \

azanované oblasti M mimodrovtowé krizenie (pesi, coklo) M nové rekonstroované objekty Il mimodrovdowé krifenie (automobilové doprava)

www.zeleznicatrencin.sk
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Pol'n ohospodarstvo

norma EU

kontrola realne
obhospodarovanych
pozemkov
urcovanie hranic
dotacie do
pol’nohospodarstva




Lesnictvo

4

lesnicke mapovanie drevin. .

~_ liniové prvky v lese
pocet stromov
Sirka koruny
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Digitalne modely georeliéfu

3D vizualizacia
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Letecké laserové skenovanie - 3D vizualizacia mracna bodov a povrchov z nich vytvorenych

Vsetky typy bodov (7) Prvy odraz Posledny odraz

Model povrchu vegetacie nad modelom terénu Model terénu




The Slovak Karst - eastern part: Airborne laser scanning DSM - DTM difference

Meters

o-1

B ii-3

[ 131-10
B 10.1-15
B 15.1-20
I 20.1-30
B 30.1- 1861

Grid cell-size: 2 x 2 m, Density of input points: ca. 1.7 m
Source data (c) Centre for Knowledge Systems, Institute of Informatics
Authors: Michal Gallay, Jan Kanuk, Institute of Geography, Safarik University, Kosice, 2012.
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1600 and 1700s
1687 - 5ir Isaac Newton's Principia summarizes basic laws of mechanics

18003

1826 - Joseph Nicephore Niepee takes first photograph

1839 - Lows M Daguerre invents posifive print daguerrotype photography

1839 - William Henry Fox Talbot invents Calotype negative/positive process

1833 - James Clerk Maxwell postulates additive color theory

1858 - Gaspard Felix Toumachon takes aerial photograph from a balloen

18605 - James Clerk Maxwell purs forth electromaznetic wave theory

1867 - The term phorogranimeny 13 used in a pubhished work

1873 - Herman Vogel extends sensitivity of emulsion dyes to longer wavelengths,
paving the way for near-infrared photography

1900
1903 - Aurplane invented by Wright Brothers (Dec 17)
1903 - Alfred Maul patents a camera to obtam photographs from a rocket

19105

1910 - Intemnational Society for Photegrammetry (ISP) founded m Avstria
1913 - First International Congress of ISP in Vienna

1914 to 1912 - World War I photo-recommaissance

19205
1920 to 1930 - Increase civilian photeinterpretation and photogrammetry
1926 - Robert Goddard laumches liquid-powered rocket (Mar 16)

19305

1934 - Amernican Society of Photogrammetry (ASP) founded
1934 - Photogrammetric Engineering (ASF)

1938 - Photogrammenia (ISF)

1939 to 1945 - World War I photo-recomnaissance advances

19405

1940s - RADAR mvented

19405 - Jet aircraft invented by Germany

1942 - Kodak patents first false-color mfrared film

1942 - Launch of German V-2 rocket by Wemher VonBraun (Qct 3)

19505

19505 - Thermal infrared remote sensing invented by mulitary

1950 - 1953 Korean War aerial reconnaissance

1933 - Photogrammenic Recovd (Photogrammetric Seciety, UK)

1954 - Westinghouse, Inc. develops side-locking airborne radar system

1953 to 1956 - U.S. Genetrix balloon reconnaissance program

1956 to 1960 - Central Intelligence Agency U-2 aerial reconnaissance program
1957 - Soviet Union lannched Spuimik satellite (Oct 4)

1938 - Unuted States lavmched Explorer 1 satellite (Jan 31)

1960s

19603 - Emphasis prmarily on visual Image processing

1960s - Michigan Willew Fun Laboratory active — evolved into ERIM

19605 - First Internarional Sympasium on Remars Sensing of Environment at Ann
Arbor, MI

19605 - Purdue Laboratory for Agricultural Remote Sensing (LARS) active

19605 - Forestry Remote Sensing Lab at U.C. Berkeley (Robert Colwell)

1960s - ITC— Delft inihates photogrammetnc education for forelm students

1960s - Digital image processing initiated at LARS, Berkeley, Kansas, ERIM

1060s - Declassification of radar and thermal infrared sensar systems

1960 - 1972 United States COEONA spy satellite program

1960 - Manual of Photo-interpretation (ASF)

1960 - Tenm remote sensing inroduced by Evelyn Pruitt and other U. 5. Office of
Naval Research persomnel

1961 - Yun Gagann becomes first human to travel in space

1961 - 1963 Mercury space program

1962 - Cuban Missile Cnisis — U-2 photo-recommaissance shown to the public

1964 - SB-71 discussed m President Tyndon Johnson press bnefing

1963 to 1966 - Gemini space program

1963 - ISPRS Journal of Photogrammeny & Remote Sensing

1960 - Remate Sensing of Environment (Elsevier)

19705

1970z, 20s - Possible to specialize in remote sensing at universities
1970s - Digital image processing comes of age

1970= - Remote sensing integrated with geographic information systems
1972 - ERTS-1 (Earth Resource Technology Satellite) launched (INASA)
1973 - 1979 Skylab program (NASA)

1973 - Canadian Journal af Remate Sensing (Canadian RS Society)
1975 - ERTS-2 laumched (renamed Landsat 2)

1975 - Manual of Remote Sensing (ASF)

1977 - METEOSAT-1 launched (European Space Agency)

1978 - Landsat 3 launched (WASA)

1978 - Nimbus 7 lanched - Coastal Zone Color Seanner

1978 - TIROS-N launched with AVHER sensor

1978 - SEASAT launched (NASA Jet Propulsion Laboratory)

19303

1980z - AAG Remote Sensing Specialty Group = 500 members

19805 - Commercializadon attempted and failed — EOSAT. Inc.

1920 - ISP becomes Intl. Soc. for Photogrammetry & Femote Sensing
1980 - International Jowmnal of Remote Senring (Femote Sensing Society)
1920 - European Space Agency (ESA) created (Oct 30)

1980 - IEEE Transactions Geoscience and Remote Sensing (GRSS Secety)
1981 - Furst International Geoascience and Remote Sensing Sympesium
1981 - NASA Space Shuttle program mtiated (STS-1)

1981 - Space Shuttle Imaging Radar (SIF. - A) launched (NASA)

1022 - Landsat 4 - Thematic Mappar and MSS launched (NASA)

1983 - Manual of Remote Sensing, 2nd Ed. (A5P)

1084 - Landsat 5 - Thematic Mapper launched (NASA)

1984 - Space Shuttle Imaging Radar (SIR-B) lamched (NASA)

1986 - SPOT 1 laumched (SPOT Image, Inc.)

1986 - Geocarto International itiated (Geocarto International Center)
1929 - The Eqrth Observer (NASA Goddard Space Flight Center)

1990s

1990s - Digital sofi-copy photogrammetry comes of age

1990 - University degres programs in remote sensing available

19905 - Laght Detection and Rangmg (LIDAR) comes of age

19905 - NASA assists commercial remote sensing (Stemus Space Center)
1990s - Increased use of hyperspectral and LIDAR. sensors

1990 - SPOT 2 laumched (Spot Image, Ine.)

1991 - “Mission to Planet Earth” initiated (NASA)

1991 - ERS-1 launched (European Space Agency)

1992 - LIS, Land Remote Sensing Policy Act becomes law

1993 - Landsat 6 does not achieve orbit (EOSAT Inc)

1993 - SPOT 3 laumched (SPOT Ima

1993 - Space Shuttle Imaging Radar {SIR-C) (NASA)

1995 - RADARSAT-1 lanched (Canadian)

19935 - ERS-2 launched (European Space Agency)

1995 - IRS-1C launched (5 = 5 m) (Indian Remote Sensing Program)
1995 - CORONA imagery declassified, transferred to National Archives
1996 - Manual of Photographic Interpretation, Ind Ed. (ASPRS)

1997 - Earlybird does not achieve orbit (EarthWatch, Inc.)

1998 - Mission to Planet Earth becomes Earth Seience Enterprise (NASA)
1998 - Manual of Remote Sensing - Radar (ASPRS)

1998 - SPOT 4 laumched (SPOT Image, Inc.)

1999 - Manual of Remote Sensing - Geosciences (ASPRS)

1999 - Landsat 7 ETM™ launched (NASA; April 15)

1999 - TKONOS does not achieve orbit (Space Imaging, Inc.; Apr 27)
1999 - IKONOS 2 launched (Space Imaging, Inc.; Sept 24)

1999 - Terra Earth observing system lannched (NASA)

1999 - ImageSat lamched (Israel ImageSat International)

2000 - 2006

2000 - New Millennium program initiated (WASA)

2001 - QuickBird lamched (DigitalGlobe, Inc.)

2002 - dqua Earth observing system launched (MASA)

2002 - ENVISAT launched (European Space Agency)

2002 - Olyject-oriented image segmentation algerithms introduced
2003 - OrbView-3 launched (OFBIMAGE. Inc.)

2004 - GISeience & Remote Sensing (Bellwether Publishing, Inc.)
2004 - Manual of Photogrammeny, 5th Ed (ASPRS)

2005 - Google Earth serves DigitalGlobe and Landsat TM data
2006 - ORBIMAGE purchases Space Imaging and changes name to GeoEye

Hilavne medzniksy,
V. DPZ

Major: Milestones
i Remote Sensmg
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Historia DPZ
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Historia DPZ

Prvé letecké nosiCe (balony)

Vynalez fotografie a zachovania obrazu
Snimanie z drakov a balonov, malych rakiet
Snimkovanie z lietadiel

Snimkovanie z druzic

Snimkovanie z bezpilotnych zariadeni (UAV)
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Vyvoj leteckych nosicov

Pari (21 11 1783) -
P

(‘?
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Pociatky fotografie

Joseph Nicéphore Niépce a najstarSia zachovana fotografia na svete z roku 1826
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Prvy fotoapardt (1839)

J.N.Niépce, J.M.Daguerre, W.F.H. Talbot
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Snimkovanie z drakov, balonov a malych rakiet

1858 — prva snimka z balona vGbec

Gaspar Felix Tournachon (znamy ako Nadar)

Snimka sa nezachovala.

Pariz z roku 1866
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http://www.papainternational.org/history.asp

Snimkovanie z drakov, balonov a malych rakiet

e 1860 — snimka Bostonu z baléna

« James Wallace Black (13.10.1860)




Snimkovanie z drakov, balonov a malych rakiet

* Snimky ziskané pomocou holubov s fotokamerou
s automatickym ¢asovanim expozicie

* 1903, Julius Neubranner, Bavorskeé holubie jednotky |

Professional Aerial Photographers Association: http://www.papainternational.org/history.asp
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http://www.papainternational.org/history.asp

Snimkovanie z drakov, balonov a malych rakiet

« Sikmé snimky ziskané raketou

Svédska usadlost, Alfred Nobel r. 1897  Nemecky vidiek, Albert Maul, 1904

(left) Aerial photograph of the Swedish countryside, taken by Alfred Nobel from a rocket powered camera
(right) Albert Maul's rocket, and (center) one of Maul's aerial photographs of the German countryside.

Professional Aerial Photographers Association: http://www.papainternational.org/history.asp 38



http://www.papainternational.org/history.asp

Snimkovanie z drakov, balénov a malych rakiet

« Papierove draky, pouzivané na fotografovanie

Latteier, A.: http://latteier.com/pigeoncam
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http://latteier.com/pigeoncam

Snimkovanie z drakov, balonov a malych rakiet

- Sikma snimka San Francisca z papierového draka, 1906

o N
& e

Professional Aerial Photographers Association: hitp://www.papainternational.org/history.asp



http://www.papainternational.org/history.asp

Snimkovanie z drakov, balonov a malych rakiet
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Snimkovanie z lietadiel

« 1903 - bratia Wrightovci

* 1909 - lietadlo + snimka

* 1910 — vzducholod

« 1911 - vojna Taliansko vs.Turecko
* po l1l.sv.vojne — aj civilny sektor

« mapovanie 1:25 000
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Prvy let

17.12.1903 - Orville and Wilbur Wrightovci

Kitty Hawk, North Carolina
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Snimkovanie z lietadiel

(left) Military aerial observer/photographer during World War I
(right) Vertical aerial photograph of trenches in 1916
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Snimkovanie z lietadiel

i _u'uv "
MASTVEEON AN Sl
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I ———

(left) Fairchild’'s camera became the standard for aerial photography
(center) Lower Manhattan Island, constructed from 100 aerial photographs taken by Fairchild Aerial Camera Corporation

at an altitude of 10,000 feet on August 4, 1921
(right) Ocean City, New Jersey, part of an aerial survey of the New Jersey coast in 1920, believed to be by the Fairchild

Aerial Camera Company.
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Snimkovanie z lietadiel (letecké snimkovanie)

Podklad pre bombardavame

lar 1944 — rahnerla Apollo Bratslava
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Prieskum z lietadiel

Sucasné lietadla pre DPZ

Cessna 206 G
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Prieskum z lietadiel

Letecké fotogrametrické kamery
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Prieskum z druzic: moderné rakety

V-2 (1944)

- prva raketa — Nemecko

- Vergeltungswaffe 2,
zbran odplaty

- Londyn, Antverpy

- W.v. Braun

- zaklad raketove;
konstrukcie
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Prieskum z druzic

Sputnik (1957)

- .
e | Shye New Pork Times.
P8 SOVIET FIRES EARTH SATELLITE INTO SPACE;
& 17 IS CIRCLING THE GLOBE AT 18,000 M, P. H.;
SPHERE TRACKED IN 4 CROSSINGS OVER U. S.

A CITY e

A APIRS i Vi ISETMATAS
 ROSTANOLEES v st DEIENCY TS

prva umeléa druzica Zeme
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Prieskum z druzic

Explorer 6 (1958)
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Prieskum z druzic

- 1957 — Sputnik (ZSSR)

- 1958 — Explorer (USA) - Zem

- 1959 — Luna 3 (ZSSR) - Mesiac

- 1960 —Tiros, 1977 Meteosat

laboratoria Skylab, Mir

1972 — ERTS (Landsat 1 - USA)
1975 — Viking — Mars

Titan, opat Mars,

2000 — SRTM (USA)
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Prieskum z druzic

Landsat, SPOT,..
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Prieskum bezpilotnymi leteckymi zariadeniami
Unmanned Aerial Vehicles

http://geocopter.nl/main.php?cid=14
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http://geocopter.nl/main.php?cid=14
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Mars - Viking (1976), MGS (1997),...




