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RS application(aerialRS)
ÅAgriculture inventory and control (control 

agriculture subsidies)
ÅForrest monitoring
ÅDTM
ÅOpen casts monitoring

ÅEuropean Facility for Airborne Research in 
Environmental and Geoscience (Czech Globe, 
Brno) Global Change Research Institute CAS



Vegetation monitoring



Aerial archaeology



AerialRS, photogrammetryand ALS
remote sensing technique (or combination 

of techniques) are to be used in the aerial

survey / photogrammetry

Traditional, still in use
Highquality INS is needed



Joining photogrammetry and RS



RS application(drones=RPAS)

ÅModern and rapidely growed technology
ÅSecurity problems
ÅUnder fast development







Using of RPAS
ÅOrtophoto, DTM
Å3D modelsand cubatures
ÅObligue images (pictometry)
ÅDocumentation and monitoring of hardly accesible 

areas
Åpayload: camera (VIS, NIR)
ÅSpecial devices: thermovision, thermal imaging, 

laser scanner, hyperspectral scanner, 
multispectral scanner



MSS camera (SenseFly)



Thermal camera



Monitoring т7ŸǏŖĬċƖƚťĳШƖċƜĲũŔŰŔƜƣĵШы  Åь

NDVI (April, May, August 2014).



Orthophoto NIR and VIS



Usingof dronesfornon-militarypurposes
ÅInterchangeable sensors
ÅPrecise INS
ÅIncreased operating time
ÅOne mission with multiple landings and battery changes
ÅHigher payload capacity
ÅHighly specialized drones (other than killing people) for mapping, 

monitoring, photogrammetry of hard-to-reach places, 
transporting medicines, agriculture, etc.

https://www.youtube.com/watch?v= -VeECkOcqbE

https://www.youtube.com/watch?v=-VeECkOcqbE
https://www.youtube.com/watch?v=-VeECkOcqbE
https://www.youtube.com/watch?v=-VeECkOcqbE


Fieldspectrometer

https://youtu.be/eznrPwrHg9M

https://youtu.be/eznrPwrHg9M


Precision agriculture



Conclusion

Remote sensing is nowadays recognized and expanded technology. 

It can be used in a wide variety of documentation, monitoring in 
agriculture, forestry, security, ecology, for land or city changes 
monitoring, in cartography, global changes monitoring system, 
early warning a prediction system and as InSAR technology for 
DTM or deformation monitoring.



Basic of photogrammetry



Introduction
Photogrammetry part of the field of geodesy
and cartography , which deals with the
determination of geometric and positional
information from visual records , most often
from photographic images

RS deals with non-contact detection of
surface cover types and their condition

Laser scanning 3D scanning technology that
uses a laser to determine the spatial
coordinates of detailed points on an object in 
bulk

Image interpretation (analogue) sixties of last 
century



Photogrammetry , RS and laser scanning are methods
that provide mass localized information for

technology

GIS
Basic sources of primary information about the territory

supply:
Ågeodetic methods accuracy in the order of mm - cm
Åphotogrammetry accuracy in cm - dm
ÅRS accuracy in the order of m - km



History

Al-Hassan bin AlïHaithm

(965-1039)

*
in 1032 he wasthe first to describe

the"camera obscura" ïthecentralprojection

principe



History
- Leonardo da Vinci (1452 1519) described the pinhole camera " 

for the

construction of central projections

- 1605 Galileo Galilei invents the telescope

- 1657 Schott Kasper builds the first portable box camera

- in 1777 the invention of the light sensitive compound , AgCl 

C.H.Scheele )

- theories of reconstruction of acquired perspective images : 

Taylor (1715) andJ.H.Lambert  (1759)

- invention of photography : Niepce and Daquerre (1839

- negative positive: Talbot 1841

- the title of the photo comes from J.Herschel

- the first aerial photographs were taken by the famous French 

photographer

G.F.Tournachon called Nadar ) in 1858



- the first phototeodolite was constructed according to the design of
A. Laussedat ( 1859); used in France for mapping in 1861
- photogrammetry " dates back to 1858, when the German 
A.Meydenbauer
used the term
- G . Eastman , 1884 paper film) and its introduction in 1889 (celluloid 
film ,
first roll film camera
- C . Pulfrich Zeiss Jena) in 1901 constructed the first device for
stereoscopic
measurement , the stereocomparator
- E .Orel , 1909 1911 constructed the first Autostereograph  since 1909 
in the
Carl Zeiss Jena works as " Stereoautograph  "
- Th .Scheimpflug  constructed in 1911 the first rectifier for 
transforming an
inclined image of flat terrain to the scale of a map
- W .Wright was the first to take pictures from a plane in 1903
- imaging from aircraft found its application with the advent of World 
War I.
- In 1935, the first Kodakchrome  colour  film was released



- during the World War II. some new cameras and 
instruments were
constructed and methods of using photogrammetry were 
developed , but
mainly for military purposes
- further development of photogrammetry occurred again 
after 1945
analogue plotters
- space technology
- Seventies analytical plotters used computers
- Eighties development of digital technologies
- 1990s full transition to digital technology



History

I

Karel KoŚistka (1825 1906 ) professor of mathematics and geodesy , the 

first rector of the Royal Czech Polytechnic Institute in Prague in the 

school year1864 65. Pioneer of photogrammetry in the Czech lands

K.KoŚistka

got acquainted with photogrammetry on a study trip in 1862

directly with A.Laussedat and after his return from this trip he used it in

Prague

World War I. 



Photogrammetry subdivision
Basic stages of development: technology

Basiccriteria for dividing photogrammetry

a) according to the position of the position

Terrestrial , air, satellite

b) by number and configuration of images

Singleframe and multi frame : stereo or intersection

b) according to the processing technology

Analogue, analytical , digital



Use of photogrammetry (in CZ, but it is typical)

Å Statemap works in CZ, StateAdministration of Land Surveyingand Cadastre(ĻĐZK) topographic

maps(1:10

Å Military topographic maps(in CZ , Army of the Czech Republic)

Å Information systemsstateadministration , GIS information layers ) , digital modelsDMR and DMP) 

Å Monument care ( monument care workers , architects ) documentation, documents

Å Construction design and construction companies) documents, documentation, determination of

deformations

Å Environment (in CZ, administrations of National park, protectednatural area , forestry maps(in 

CZ, ForestManagement Institute ĐHĐL), vegetationdelimitation



Next

Comein:

Åspatial planning 3D building models

Åwater management floods , Runoff profiles

Åinventory and monitoring mines, quarries , landfills , landslides

Åmechanicalengineeringprecisioncontrol , deformation

Årehabilitation medicine, biomechanicalapplicationsetc.



Use of photogrammetry in mapping

Original photogrammetric vertical image is similar to map



Reasons for using photogrammetry

Å-Ý minimising  field work
и

Åeconomics
и

Åspeed
Åoverall time saving
Åcost saving
Ådocumentary value of the images time series
Åhigher resolution of the images compared to
the map digital orthophoto



Fromanaloquephotogrammetryto the digital technology



Stereoplanigraph, 1930-1950



Digital (automated) photogrammetry
(after 2010)

SfM+ MVS (structurefrom motion

and multiview stereo)

Image correlationprinciple

Agisoft Photoscan-Metashape, 

Zephyr 3D, pix4D, 123catch, 

RealityCaptureetc.)

DPW (digital photogrammetric Workstation (1990- today)

Stereo DWP 



Photogrammetry

terrestrial(hand тheld)
aerial(aerialorusingdrones)
satellite






