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ABSTRACT:

Czechoslovakia was a member of the International Society for Photogrammetry and Remote Sensing from 1930. After splitting up

into the Czech Republicand Slovakia in 1993, the Czechoslovak Society for Photogrammetry and Remote Sensing was also divided into two parts - Czech and Slovak. The Czech Society for Photogrammetry and Remote Sensing has been  a continuing member of ISPRS since 1996. The report describes the main activities of its members – employees of civilian and military National Mapping Agencies, private firms and technical universities – that happened during the period 2004-2012.

COMMISSION I: IMAGE DATA ACQUISITION - SENSORS         

                             AND PLATFORMS (V. Šafář)

There used to be one professional laboratory engaged in standardization and calibration in the Czech Republic at the Research Institute of Audio, Video and Reproduction Technology (VÚZORT) that was able to calibrate aerial and terrestrial photogrammetric cameras.  This laboratory ceased to exist after 2006. At present there is no certified laboratory for calibrating photogrammetric systems. Two calibration laboratories have been established at Czech Universities, the equipment of which does not correspond to common standards and therefore cannot be considered as satisfactory. In 2012 within the scope of the AdMaS (Advanced Materials, Structures and Technologies) Program a development of the National Centre for Optical and Laser Measuring System started. The Centre should ensure standardization, calibration and certification of all present systems for non-contact measurements, including the calibration of aerial and terrestrial cameras as well as calibration and certification of stationary, mobile and aerial laser scanners. The Laboratory will also provide calibration of non-photogrammetric cameras used with UAV (Unmanned Aerial Vehicles) intended for mapping, reconnaissance and survey. Systems for aerial laser scanning have been in use in the Czech Republic since 2001 mainly for surveys of high tension power lines and of linear, road and railway structures. In 2008, a Czech private company purchased the first airborne laser scanner, Leica 50-II, and in 2010 the same company bought some more aerial laser scanning equipment, Riegl LMS-Q680i. Both devices are in everyday use. Practically every photogrammetric mission is accompanied by aerial laser scanning. The Land Survey Office hired an airborne laser scanner from the Riegel Company for the purpose of a systematic scan of the territory of the Czech Republic in the period from 2010 till 2012.  The equipment was set using a military photogrammetric aircraft, L 410 FG. During this three year campaign the entire territory of the Czech Republic will be covered by spatial data with an average density of 1.2 -1.3 points per m2.

There are up to 9 private companies in the Czech Republic engaged in aerial photogrammetry and remote sensing. Three of these companies possess at least one airplane and one digital large-format camera. In the period from 2004 till 2006 one of the private companies had already carried out its second campaign of aerial photography of the entire territory of the Czech Republic and produced orthophotos with GSD 25 cm (the first campaign in 2002-2003 with GSD 50 cm). The third coverage of the Czech Republic by orthophotos by this company in 2007-2009 achieved GSD 20 cm. During the third campaign since the second half of 2007 the first large-format aerial photogrammetric camera UltraCamX (UCX) was used. The camera was bought from Vexcel Imaging GmbH in Graz. The fourth and for the time being the last campaign covering the Czech Republic with GSD 12.5 cm started in 2010 and shall be completed this year exclusively by digital photogrammetric cameras. Most of the larger towns have been already photographed by private photogrammetric companies with GSD 10 cm. 

The National Mapping Agency has organized periodically repeat aerial photography acquisition and production of Ortophoto CZ with GSD 50 cm (1999-2002) and GSD 25 cm (since 2003) for updating of civilian Fundamental Base of Geographic Data (ZABAGED®) and military Digital Landscape Model (DMÚ-25) in regular three year cycles. Since 2012 digital aerial photography shall be carried out in a two-year cycle.

Private companies possess at present 8 digital large-format cameras of various models produced by Vexcel Graz Company starting with model UCX as well as UCXp up to the latest model UCEagle. Private companies still own 9 analogue cameras, models RMK TOP or RC30, but these cameras are not in use anymore. All aerial cameras are equipped with GNSS combined with inertial measuring units of various providers (Applanix Corp., IGI, SPAN™, Leica NUS5, iMAR) so that the companies supply to their clients and to themselves the parameters of exterior orientation of aerial photographs. The National Mapping Agency does not possess its own large format digital camera or analogue photogrammetric cameras. The Czech Army owns some analogue photogrammetric cameras but they are not used for photogrammetric purposes. Private companies in the Czech Republic have at present 9 photogrammetric airplanes at their disposal of the following types: Z-37, C206, C402, B200, PA 31-350.

Also medium and small format cameras (Hasselblad, Rolleiflex, Canon, Nikon) are used to exploit with satisfactory results in the Czech Republic for aerial photography independently as well as in various assemblies of 3 up to 5 devices (usually in the configuration of Maltese Cross with optical axes of the cameras inclined by 32 degrees from the vertical). These systems produce images both for map production (and also for production of othophotomaps) and for information systems, e.g. PixoView®. Either photogrammetric airplanes mentioned above or UAVs are used for these applications as carriers.

The UAV systems noted an unprecedented development particularly due to the applications of precision farming and textures of buildings in towns. At present there are about 15 UAVs and their number will most probably rapidly increase. Approximately one half of these UAVs were produced and built in the Czech Republic, the second half were bought in the Netherlands and in Germany by privat companies. The number of UAVs used by the Czech Army is not known. 

The Department for Remote Sensing of the Global Change Research Centre of the Czech Academy of Sciences is in possession of a spectroradiometer AISA EAGLE produced by the Finnish company SPECIM. It is measuring data in visible and near infrared part of the spectrum. The system is mainly used for the provision of data in periodical monitoring and for the evaluation of present state and changes of vegetation cover in changing climatic conditions in different time intervals and spatial scale. In the near future, there will be further systems available in the Czech Republic for sensing objects, phenomena and conditions in the domain of SWIR (Short Wave Infrared cameras) and TIR (Thermal InfraRed cameras).

There are two thermovision cameras in the Czech Republic. The main domain of their application is the interpretation and localization of heat dissipation from long-distance caliducts and central-heating systems in towns. Thermo-orthophotomaps based on this data are also used for the evaluation of heat dissipation through building roof claddings. 

Aerial videometry is used for periodical follow-up of progress in the construction of highways. Mobile terrestrial laser-scanning and mapping systems have been used in the Czech Republic since 2008. Czech private companies altogether use 5 vehicles equipped with panoramic and spherical cameras that represent (in combination with laser scanners from Riegl or Optech and GPS and IMU devices) complete mapping systems.

It is expected that in the period from 2012 till 2016 a substantial increase number of UAV
 carriers equipped, not only with medium-format cameras, but also with light hyper-spectral image and chemical and further sensors for environmental mapping will be used. A growing number of vehicles for mobile video-recording and laser-scanning are also expected. It is also most probable, that the flight fleet of private companies will grow and the latest digital cameras and laser-scanning devices will be purchased.
COMMISION II:   THEORY AND CONCEPTS OF SPATIAL

                               INFORMATION SCIENCE

                               (H. Olešovská)

The past several years can be characterized as a period of important organizational, procedural and technological change with a wide and significant support of information and communication technologies. These changes could not stay away from such an important field as science of spatial data application – Geoinformatics. Geoinformatics in the present Czech concept concentrates on collection of spatial data, on analysis, modelling and creation of spatial databases, development of geographic information systems, analysis, synthesis and visualization of thematic spatial data created for various applications. The extension of spatial information in many areas and places was positively influenced by the willingness of public authorities to release spatial information in the form of WMS. The fact, that the WMS in the Czech Republic are available in an unusually large extent, positively affects development of other systems. Another positive factor was a high concentration of GIS companies in the Czech Republic, which leads to a highly competitive environment and to innovative solutions. Following coordination and preferential exploitation of guaranteed data sets (represented by ZABAGED®/Fundamental Base of Geographic Data/, DMÚ-25/Digital Model of Territory/, Orthophoto of the Czech Republic, Digital Cadastral Map, Geonames, Base Maps of the Czech Republic, etc.) ensured, that the users have, in comparison with the situation a few years ago, significantly higher number of quality and up-to-date geodata available. The data is offered by means of geoportals, both at national, regional or town levels. At the beginning of this century only a narrow circle of specialists dealt with geoinformatics. Nowadays, spatial information in the Czech Republic has become a current part of the decision-making processes and provides users not merely with savings but also with effective methods of decision making and management. Data and information is available without much problem to a whole spectrum of users via the mobile Internet. Nevertheless, the most important achievement supporting the use of geospatial data and the wide use of spatial data has been the development and wide use of the Internet interface for access to spatial data provided by the Geoportals of the Czech Office for Surveying, Mapping and Cadastre, the National Geoportal INSPIRE (CENIA) and the Geoportals of individual regions and companies. The Geoportals provide users with various services, for example, searching and Internet shopping (Geoportal of the Czech office for Surveying, Mapping and Cadastre). Another positive achievement of the past period in the Czech Republic is the capability of individual systems and databases - in spite of their different structures – to provide services to each other and to cooperate effectively. This cooperation results in the creation of databases of geographic information which are gradually integrated and complemented. Data is exchanged, mutual integration and interoperability occurs.

Processing of spatial data in the Czech Republic is supported by the Office for Standards, Metrology and Testing (ÚNMZ) that issues series of standards ČSN EN ISO 19100 Geographic Information/Geomatics. The goal of these standards is also to achieve an interdisciplinary and international compatibility and guaranteed quality of spatial data. Interest in these topics in the Czech Republic is documented by a large number of professional events, conferences and seminars. In 2011, for example, the VIth International Congress on GI and Geoinformatics (GIVS) was already held.

COMMISSION III: PHOTOGRAMMETRIC COMPUTER  

                                VISION AND IMAGE ANALYSIS

                                (F. Pivnička)

The use of Computer Vision applications in the field of photogrammetry is obvious. There are a lot of companies in the Czech Republic that use these applications either in the field of terrestrial or aerial photogrammetry. The research and development are carried out both by universities and private companies.

The Centre for Computer Graphics and Data Visualization at the University of West Bohemia belongs to the most active ones. CGV research focuses on development of new approaches to fundamental algorithms and mathematical aspects, human computer interaction and about computational geometry issues. The university also organizes an annual International Conference on Computergraphics, Visualization and Computer Vision in Central Europe.

Another very active workplace is the Centre for Machine Perception at the Czech Technical University in Prague. The Centre focuses on the calibration of multi-camera optical systems, stereo reconstruction, multidirectional and panoramic cameras based on mirrors and lenses, image matching and object recognition in images. The Centre closely cooperates with its spin-off company Neovision Ltd on development of computer vision applications for industrial photogrammetry and with TopoL Software Ltd on development of computer vision applications for photogrammetric mapping. In cooperation with TopoL Software Ltd, the Centre has developed a special tie point matching algorithms which can be used also for oblique images and images taken from UAVs as well.

Further activities are also done at the Academy of Sciences of the Czech Republic and at the Photogrammetric Laboratory of the Faculty of Civil Engineering at the Czech Technical University in Prague.

The Czech Office for Surveying, Mapping and Cadastre (COSMC) processes airborne laser scanning data for the entire territory of the Czech Republic in order to create an accurate Digital Terrain Model. The COSMC develops and uses new methods to process these data and to combine them with other photogrammetric information.

The Forest Management Institute processes Digital Surface Models of forested areas for the entire territory of the Czech Republic that will support creating of the National Forest Inventory Project.
COMMISSION IV: GEODATABASES AND DIGITAL 

                                MAPPING (K. Brázdil)

Production and maintenance of fundamental geospatial data in the Czech Republic is carried out in the public interest aiming at providing high quality information in standardised formats mainly for the needs of geospatially oriented activities of public administration such as crisis management, local planning, protection of environment, land use, etc.

The basic data structure comprises specific geographic and cartographic products in vector and raster formats. The Czech Republic is a central European country with a rich and long history both in topographic and cadastral mapping. Since 1927 a national coordinate system, S-JTSK, based on the Bessel ellipsoid and a conformal conical projection has been used for cadastral mapping. This coordinate system is obligatory in the whole territory of the country for the purposes of civil planning, governance and mapping at both large and middle scales. Parallel to the civil national map series, the Ministry of Defence produces topographic maps at the scales 1:25 000, 1:50 000, 1:100 000 and 1:250 000. These map series are based on the geodetic reference system WGS 84 and UTM projections.  

The Land Survey Office creates and maintains the Fundamental Base of Geographic Data of the Czech Republic (ZABAGED®) in a digital vector form. ZABAGED® contains 2D geometric descriptions and attributes of selected objects and features in the area of the Czech Republic. In total 123 types of geographic objects and features and 350 types of their attributes are registered in ZABAGED®. The accuracy in position of the registered objects corresponds to the accuracy of base maps at the scale 1:10 000. The ambition of the Land Survey Office is to improve this accuracy to the level of base maps 1:5 000 by means of photogrammetric methods in combination with direct GNSS measurements.

3D databases containing both irregularly distributed elevation points (TIN) and a regular grid (5 x 5 m) are also a part of ZABAGED®. A new altimetric survey of the Czech Republic using airborne laser scanning started in 2009. The accuracy of 0.18 m (root mean square error) of the newly created fundamental hypsometric database, so called Digital Terrain Model of 5th generation, has been achieved.

The fundamental bases of geographic data (ZABAGED® and military DMÚ-25) are used for the derivation of geographic and cartographic products of lower resolution including fundamental and topographic maps at scales 1:10 000, 1:25 000, 1:50 000, 1:100 000, and other national thematic map series.

Aerial images are the main data source for ZABAGED® and DMÚ-25 updating. Both digital streophotogrammetry and orthoimages are used for this purpose. Aerial images with an average pixel size of 0.20 m on the ground are acquired with digital cameras. Up to now images of about one third of the area of the Czech Republic were gathered each year. From 2012 the image acquisition period will be shortened to two years, i.e. a half of the country is going to be annually covered with new images. The goal is to achieve a higher update rate of geographic information that is guaranteed by the state.

Production of colour orthoimages of the Czech Republic with a pixel size of 0.25 x 0.25 m is carried out in connection with periodic aerial image acquisition. The orthoimage accuracy in position of 0.23 m (root mean square error) has been achieved due to a sufficient number of control points used for automated aerotriangulation and due to the application of a new elevation model of the Czech Republic.

Next to the national geographic databases and map series, a new activity of some municipalities arose between 2008 and 2010 aiming at creating and maintaining technical maps of municipalities. These maps and databases are produced in the interest of municipalities and they are also financed by them. In spite of non-standardised contents, semantic classification, storage and management of this data, created databases represent an important part of the national geographical infrastructure.

The Czech Republic belongs among the countries with a high technological standard regarding surveying and mapping activities. Modern digital technologies including Remote Sensing are widely applied. The geodetic reference frame is defined with 107 500 geodetic stations, 119 200 levelling stations and 460 gravimetric stations. The density of geodetic control is about 1.3 points per km2. A network of 27 permanent GNSS stations (CZEPOS) creates the basic infrastructure for the geodetic measurement in the Czech Republic.

Next to the surveying and mapping authority, there are several private surveying companies providing complex services in the field of mapping and creating thematic geographic information systems. Geodis Group LTD, and Georeal LTD, belongs among the most important representatives of the private industry in the Czech Republic. Among other activities they offer the acquisition of airborne digital images, photogrammetric mapping and the delivery of user-specific geographical databases.

Research and development is performed in close collaboration with universities that are responsible for education and training graduate and post graduate students, but also significantly contribute to research in the field of geodesy, cartography and geoinformatics. Technological development is carried out by the Research Institute of Geodesy, Topography and Cartography in cooperation with international companies (ESRI, INTERGRAPH, ERDAS, INPHO, etc.).

The Czech Republic actively participates in the projects of EuroGeographics. National databases are used for creating and updating international data sets such as EuroBoundaryMap (EBM), EuroGlobalMap (EGM) and EuroRegionalMap (ERM). In 2012 updates of EBM version 6.0, EGM version 5.0 and ERM version 5.0 were delivered to EuroGeographics. At the same time the Czech Republic significantly contributes to the development of the contents of particular EuroGeographics’ databases and to data specifications.

COMMISSION V:  CLOSE RANGE SENSING: ANALYSIS  

                                AND APPLICATIONS (K. Pavelka)

In recent years close range spatial sensing has been developed in the Czech Republic, mainly using the non-selective choice of points on the objects in two ways – 3D scanning and image matching.

3D scanning based on beam path time measurement or triangulation principle. The number of devices and even complete systems for solution of very specialized tasks has been developed. Range and precision of these devices is very different. Less precise laser scanners are usually fitted on toll gates of motorways in the Czech Republic. High precision 3D scanning is used in the car industry. 3D scanners based on the triangulation principle have been used in films and animation. 

There is a trend towards obtaining more accurate results, which are mostly achieved by the use of phase measurement with higher accuracy and speed which are compensated by lower range. Acceleration of observations at the instrument station is the main objective of today’s technologies. The development of technology is now clearly ahead of data processing. Top laser scanners are able to generate hundreds of millions of points within several minutes, but they cannot be fully processed even with today’s advanced computer techniques. The technology of processing is evolving at a slower rate, but the integration of point cloud processing into a number of software systems (not only for photogrammetry, but also for GIS and general modelling of objects) is evident. 

The present results of the photogrammetric method based on image matching are influenced by inaccuracies in the spatial position of object point determination, which appears primarily as a noise. High-quality photogrammetric systems are able to automatically process hundreds of images and to extract millions of detailed points.

At present dozens of terrestrial scanners function mostly on the “time of flight” principle in the Czech Republic. They are commonly used for engineering surveys (documentation and surveying of technological complexes in chemical works, monitoring of deformations in building industry, etc.). While in 2000 there were no terrestrial laser scanners in the Czech Republic, in 2003 there were already 4 scanners, in 2005 10 scanners and in 2012 already dozens scanners of different types, precision and field of application. It is possible, that this technology will replace many existing applications of applied geodesy and close range photogrammetry as well.

Close range photogrammetry is still used for the documentation of cultural heritage. Present systems (e.g. Photomodeler) are able to document relatively easily and inexpensively any object with a sufficient number of naturally marked points (paintings, construction elements, mouldings etc.), except for objects with homogenous texture (e.g. sandstone sculptures). There must be applied methods of image correlation and extraction of point clouds. 

Attempts to extract point clouds from current photogrammetric images taken at least by a simply calibrated digital camera are obvious in many “low cost” photogrammetric solutions of digital intersection photogrammetry. Software directed to extraction of point clouds (Agisoft, Bundler etc.) is of interest. The classical stereo photogrammetric method slightly stagnates. It is still used for some special tasks e.g. for the documentation of very rugged facades but even here it is often replaced by laser scanning, although further evaluation of point clouds is almost as tedious as the processing of stereo pairs with the classical method.

Novelties of the last three years are Mobile Mapping Systems (MMS). They are already 3 in the Czech Republic. Under certain conditions these systems can be also used in close range applications, e.g. for scanning and texturing of town streets and squares. The main field of their activities is detailed mapping of close surroundings of roads and motorways with a distance of 100-200 m aside. The attainable accuracy enables to integrate the results into cadastral maps in urban areas. Other registered applications of MMS in the Czech Republic are: surveying of clearance profiles in tunnels and monitoring of road deformations. A world novelty - light mobile mapping systems for interiors has not been applied in the Czech Republic yet.

COMMISSION VI:  EDUCATION AND OUTREACH

                                 (J. Hodač)

Education in photogrammetry and remote sensing is closely connected with the branch of surveying and mapping (geodesy and cartography) in the Czech Republic. Students may learn to about photogrammetry both at secondary technical schools and at universities.

Studying photogrammetry at the secondary level is offered at about 10 secondary schools of civil engineering in the Czech Republic. These schools offer education in the following branches: surveying and mapping, surveying and cadastre of real estates. Some of them offer also distance study programs, other than fulltime study. At this level of education, the teaching is still organized mostly in a traditional way, i.e. by lecturing. Unfortunately the students of photogrammetry have a very limited possibility of gaining practical experience unlike e.g. in surveying. One of the reasons is that roughly half of these schools do not open the courses of surveying every year which would result in a problematic and not very efficient exploitation of expensive photogrammetric equipment.

Education of photogrammetry and remote sensing at the university level has been included into a wide range of degree programmes at various universities. In the following the universities are divided into technical universities and other universities.

Traditional centres of photogrammetry and remote sensing education at university level are the Czech Technical University (CTU) in Prague (Faculty of Civil Engineering), the Technical University in Brno (Faculty of Civil Engineering) and the Technical University in Ostrava (Faculty of Mining and Geology). The study programmes are structured and divided into bachelor’s, master’s and doctoral degree programmes. At all stages of studies students can apply the acquired knowledge and skills when completing their theses (bachelor’s, master’s and doctoral). They can become acquainted with photogrammetry and remote sensing at both the theoretical and practical level (in seminars, projects, field training etc.).

All of the above mentioned centres are equipped with adequate software, hardware and other facilities. In addition to educational activities the applied research is carried out in selected fields of photogrammetry and remote sensing in cooperation with practice. Each of the centres is differently oriented, (e.g. to close range photogrammetry and remote sensing, aerial photogrammetry, photogrammetry in mining surveying etc.).

Students at other universities in the Czech Republic meet also photogrammetry and remote sensing in the course of their studies. There are some universities offering study programs oriented to geomatics, geoinformatics, forestry and ecology. It should be mentioned e.g. Faculty of Science at the Charles University in Prague, the Czech University of Life Sciences in Prague, the University of West Bohemia in Plzen, the University of Defence in Brno. The purpose of these courses is to acquaint students with the theoretical foundations and contemporary technologies. Photogrammetry and remote sensing are considered mainly as the tools for spatial data collection.

Another important area of technical education is Continuing Professional Development. The importance of this type of education nowadays is increasing considerably not only because of the possibility to gain financial support from the funds of European Union. These courses have to reflect the current needs of practice. A good example is e.g. a series of courses organized by the Department of Mapping and Cartography of Faculty of Civil Engineering at CTU in Prague. One of the courses was dedicated to photogrammetry and remote sensing.

Students, teachers and professionals have the opportunity to learn about the results of students work at different levels in regularly held special events. For example, the international event SVOC (Student Research and Professional Activities in the Czech Republic and Slovakia), professional conference of doctoral studies JUNIORSTAV (organized by the Faculty of Civil Engineering at the Technical University in Brno) and Workshops on Photogrammetry, Remote Sensing and Laser Scanning (organized by the Faculty of Civil Engineering at CTU in Prague).

COMMISSION VII: THEMATIC PROCESSING, 

                                  MODELING AND ANALYSIS OF 

                                  REMOTELY SENSED DATA

                      (L. Halounová, V. Kovařík, Z.  


         Malenovský)

The Czech Republic is a country whose remotely sensed data are on one hand used systematically as a data source for different types and scales of geographic information systems and on the other hand as data which are applied in selected projects by universities and private organizations. 

The thematic processing is focused on different European projects in the GMES program. The processing covered three projects of five main themes. These are – Geoland–2 project of land mapping and monitoring, SAFER, a project concerning the crisis reaction and humanitarian help and G-MOSAIC, a project supporting security policy. The Geoland-2 project goals are synthesis of remotely sensed data for spatial planning, forest management, global food security and carbon storage. The final result is formed by the Land Information Services having cross border applicability in a large range of geoinformation products. The SAFER project has two main priorities; the first one is the delivery of products suitable for the Emergency Response Service being available in rush mode. The second one is the Emergency Support Service providing products useful in various crisis; these are geoinformation data and maps for urgent cases as floods, fires, landslides earthquakes, volcanic activities, etc.

The second large group of projects is formed by those ones made for the European Environment Agency (EEA). They were interested in monitoring, mapping and analyzing gro-environmental indicators as a part of the European policy of the environment and sustainable development.

Image data were processed in the framework of urban development of Czech towns during last forty years. The development is described by land use and its changes in urban areas. Spatial evolution data were analyzed together with socio-economic data and road traffic intensity in multicriterial analysis implementing both spatial and non-spatial data. The data analysis combined various remotely sensed (satellite and aerial) data. 

New methods for automated classification and object extraction of VHR data and aerial photographs were prepared.

Historically the first airborne imaging spectroscopy (called also hyperspectral remote sensing) flight campaign conducted in the Czech Republic was organized in the 1990’s over air pollution-devastated mountain forests of the Czech Republic. The team of Prof. Barret N. Rock from University of New Hampshire supported by scientists from Charles University in Prague used NASA’s airborne imagine spectroradiometer ASAS to map the forest damage in the Norway spruce (Picea abies (L.) Karst) forests of North Bohemia (Entcheva Campbell et al., 2004). In 2004, the Institute of System Biology and Ecology (nowadays Global Change Research Centre, Academy of Sciences of the Czech Republic) started to operate a commercially available airborne imaging spectrometer called AISA Eagle (Specim Inc., Finland). This sensor is since then has been regularly used from an aircraft carrier, but also from ground towers in investigation of the forest physiological processes related to carbon assimilation and the influence of climate change on natural terrestrial ecosystems (Ač et al. 2009, Malenovský et al. 2008). It was also employed in flight campaigns mapping the spread of the spruce bark beetle in the Šumava national park (Bavarian forest), massive break out in the last decade. Another scientific discipline, which is actively using the methods of imaging spectroscopy, is geological survey (Kopačková et al., 2011). An international project investigating landscape changes and the influence of brown coal open-pit mining activities in the northern part of the Czech Republic using multi-temporal HyMap hyperspectral imagery was successfully finished just recently (Adar et al., 2011). More frequent use and new scientific applications related not only to forestry and geology, but also to agriculture, hydrology, archeology and urban areas are expected to emerge with the availability of new airborne hyperspectral systems, that will be acquired and operated by the Academy of Sciences of the Czech Republic together with GEODIS Group in coming years 2013-2014.
Interferometry is used in Northern Bohemia in the brown coal open pit mines. The monitoring is based on corner reflectors and geodetic measurements. 
The area was monitored by data from ERS-1 and ERS-2 satellites acquired in the 1990s, using the PS method, and by corner reflectors which were installed at critical places of the area and monitored by ERS-2 and ENVISAT satellites in 2008-2010 and by TerraSAR-X since 2011.

Interferometry is applied in an undermined black coal area in Northern Moravia. Another interferometric application is in the Prague region for the detection of naturally unstable areas, whose occurrence is caused by natural conditions and also by civil engineering activities – of road and railway tunnel construction, for example.

Aerial photographs of the whole country are widely used by many researchers and specialists as there are seamless mosaics of aerial orthophotographs from 2010, 2000 and 1953 available free of charge via web mapping service.

As for military exploitation of remotely sensed data is concerned, the aerial photographs and satellite imagery are used for updating the Digital Landscape Model serving as a source database for a production of a portion of the national map series, namely topographic maps and military maps.

Within the military geographic service, image data are exploited for creating methodologies and projects of generating the orthophotomaps and image maps as a part of geospatial support of the armed forces for activities on both the territory of the Czech Republic and abroad. The very high resolution satellite imagery is processed and analysed within the Multinational Geospatial Co-Production Program (MGCP) to facilitate the process of creating a landscape model and, subsequently, specific geographic products covering the areas of NATO operations.

Another domain of image data exploitation is the analysis during crisis situations such as floods, industrial disasters and so on.

Analysis and interpretation of image data acquired using various sensors mounted on aerial platforms are performed in the frame of the Open Skies Treaty permitting to conduct short-notice, unarmed, reconnaissance flights over the territory of selected countries with the purpose of identifying and monitoring the military forces and their activities. Also a variety of image data acquired by aerial metric cameras, non-metric cameras and satellite sensors is exploited for specific purposes of national defence, such as image interpretation, change detection, etc.

Methods of generating both digital surface models and digital terrain models using data acquired by aerial laser scanning techniques were developed in cooperation with civilian partner organizations. These methods are currently used for producing countrywide elevation models.

Image data, in combination with other geospatial data, are used for spatial modelling aimed at specific military tasks, such as locating helicopter landing zones, searching for locations suitable for building military bases in operations, etc.

COMMISSION VIII: REMOTE SENSING APPLICATIONS 

                                   AND POLICIES (M- Potůčková)

Involvement of private companies, public and academic institutions in Remote Sensing (RS) applications have increased considerably during the last decade both on national and international level. The range of applications is rather wide including land use and land cover mapping, forestry, agriculture, monitoring of water recourses, environmental monitoring, disaster documentation, damage assessment, etc. The Czech Space Office plays an important role in the dissemination of information and coordination of activities linked to the Earth Observation programmes of ESA. The National Secretariat GEOSS/GMES was created in 2010. One of its goals is to provide consultations to governmental and public authorities in their activities connected to data acquisition and remote sensing applications usable for GEOSS/GMES. The Czech Environmental and Information Agency (CENIA) administrates the Czech National Geoportal that provides, among other data sets, also orthoimagery, land cover or geological maps widely used as reference data in different applications. In accordance with the policy of the European Commission and the Rural Development Plan, the Ministry of Agriculture uses satellite images to control area and use of land declared by the farmers (IACS) and for forest inventory. A new methodology of the national forest inventory based on stereo interpretation of multispectral digital aerial images in the SW application PHONIL (an extension of the Czech product PhoTopol) has been developed by the Forest Management Institute. 

The possibilities of hyperspectral remote sensing have been also investigated. CENIA has started a project on the inventory of contaminated sites. Another example is a project on utilizing airborne hyperspectral imagery for the assessment of mining related impacts on soil contamination and vegetation health status in the Sokolov basin carried out by the Czech Geological Survey and the Faculty of Science, Charles University in Prague. The Department of Remote Sensing of the Global Change Research Centre of the Academy of Science focuses on the fusion of LiDAR and spectroscopy data for radiative transfer models in order to produce maps of quantitative features of vegetation. The Administration of the National Parks in collaboration with universities uses satellite imagery for monitoring specific phenomena such as meadows associations or forest damage due to bark beetle or air pollution.

A huge range of applications is covered by the private industry. The Gisat company belongs among the most active in the field of RS in the Czech Republic. It has been involved in a number of international projects supported by EC, EEA and ESA dealing with e.g. the harmonization and integration of the Land Use and Land Cover datasets and activities in Europe (HELM, HLANDATA), urban mapping and urban growth dynamics (UrbanAtlas+, EOWORLD), creating web services for snow cover monitoring and flood prediction based on Earth Observation data (FLOREO). The company also participated in creating CORINE land cover data sets and it has recently started to contribute to the EEA activity on monitoring of landscape small linear features. GEODIS Brno provides aerial multispectral and thermal imagery as well as high density laser scanning data for applications on local and national levels, such as precise farming, ecological studies, forest growths models or detailed mapping for the purpose of water course management. GEOREAL Plzeň provides mainly large scale aerial multispectral imagery for a wide range of applications in agriculture, environmental and urban mapping. All these activities are focused on implementation high precision spatial data in various geographic information systems.
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