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1 Introduction 

This deliverable consists of the implementation of the scenario demonstrator. In order to facilitate 
Humboldt user community, the Humboldt framework experience during the scenario development and 
implementation is produced in the form of a step-by-step guidance and uploaded on the Humboldt 
training platform. It is provided in two separate components: component 1 and component 2 which are 
also accessible from the URL: http://www.gisig.it/humboldt/training/ (user registration and 
authentication required). 

2 Scenario demonstrator: Component 1 

The Border Security scenario, as one of the HUMBOLDT scenarios aims to show spatial data 
harmonisation (background data in Public Safety & Security applications) in cross border situations, 
when two or more countries need to cooperate and exchange data in a very short time.  

There were many changes affecting procedures and workflows in domain of border security since the 
HUMBOLDT project started. Hungary became a member of Schengen area in 2004 and opened its 
borders in December 2007. This membership changed the need for strict border guarding on the 
Hungarian border with Austria, but it didn’t changed the fact that police units, decission makers and 
other interested parties need backgound data for their public safety & security applications from both 
countries during crisis events. 

The Border security scenario focused on cross border crises events where both sides, public agents 
from Hungary and Austria have to make decissions in a very short time and cooperate with units of the 
neighboring countries. In this scenario documentation, we would like to demonstrate that how easily 
can end user use WPS services (HUMBOLDT components) to define the requested sequesnce of 
spatial data transformations and obtain harmonized data for his/her area of interest.  

3 General overview 

3.1 The context of the Border Security scenario 

Spatial data (e.g. raster data - topographic maps, satelite images; vector data – transport networks, 
hydrograph, geonames, administrative units etc.) are used as backgroud data in Public safety & 
security applications. The end users in the command & control center (C&C) and the units on the 
ground need them for various orientations. The background information has to be consistent and 
explicitly available for all interested parties. 

Due to the fact, that each organization, country has its own regulations for spatial data generation and 
manipulation, it is not transforward to put together the maps from two or more neigbouring countries. 
To get a consistent output/map the end users need to harmonize cross border data in many ways. The 
harmonization issues which need to be solved are the following: 

·  Data formats 

·  Data schemas 

·  Spatial reference systems 

·  Portrayal 
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·  Scale 

·  Multilinguality 

·  Consistency betwee the features in different datasets representing the same real-world entity 

·  Consistency between the features in different datasets representing different real-world 
entities 

At the moment, the end user of the Border Security scenario is not corcerned with the spatial data 
harmonization when needs background information. Therefoire, this background information has to be 
prepared explicitly. The data custodian (explained in section 2.3), responsible for spatial data 
harmonization is able to define sequence of steps, harmonization needs which have to be carried out 
to get unified map. In many cases the spatial data from the neighboring country are available via web 
services, WMS, WFS. This way of data access enables the end user to use the most actual data 
because, the data owner is able to actualize and publish the data whenever it is changed. 

Taking into account all these facts, the Border Security scenario partners wanted to demonstrate an 
easy way of using web processing services for spatial data harmonization. The central component is a 
command plug-in in GeoMedia desktop application in which the end user is able to add in WPS 
services and define the order of harmonization.   

Data used for the scenario demonstrator from Hungary and Austria are available via web services 
(WMS and WFS). 

3.2 INSPIRE and BS scenario 

The Border security scenario met the INSPIRE regulations during the data schemas preparation 
phase. Data models of data from Hungary and Austria, used within the scenario, were not compliant to 
the INSPIRE data models. FÖMI, as the data owner, prepared data schemas for each dataset using 
the SHP schema extraction function of HUMBOLDT Alignment Editor. Mappings between these 
source schemas and the INSPIRE target schemas were also defined in HUMBOLDT Aligment Editor.    

Hydrography, Transport Networks, Administrative Units and Geographical Names datasets are part of 
the INSPIRE Directive 2007/2/EC Annex I. 

The use of INSPIRE 3.0 schemas for both Hungarian and Austrian datasets proved to be really useful 
experience is enabling National Mapping Agencies to be INSPIRE-compliant, and to be able to serve 
large-scale national datasets through transformed and harmonised web services.   

3.3 The involved actors 

The Border Security scenario has a very small end user community due to the specific area of interest. 
There are just few instituions in each country which are responsible for public safety, border guarding 
or risk management. The scenario partners contacted instituions in Slovakia, Hungary and Austria to 
get a common overview about softwares, systems and data used in field of risk management. 

Slovakia 

Intergraph CS, as a technological partner of the Border Security scenario contacted two institutions. 

The first one was the Ministry of Interiors of the Slovak Republic, which deals with border guarding 
and risk management in Slovakia. The responsible risk managers describe us workflows and some of 
their requirements which could improve their procedures in everyday work.  
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The second one is the Topography Institute of the Army of the Slovak Republic in Banská Bystrica 
which is responsible for topographic map preparation for the Slovak army.The topographic institution 
described the data preparation process and the specific map objects captured for military purposes.  

Hungary   

FÖMI, one of the main data provider partners of the BS Scenario contacted one Hungarian institution: 
the Geoinformation Service of the Hungarian Armed Forces. During the discussions the modus 
operandi of the Hungarian border forces was described, including the use of maps and geodata from 
different sources, This information was extensively used for the creation of user stories, use cases and 
also in the scenario data model. 

Austria  

FÖMI contacted its Austrian fellow organisation, the Austrian mapping agency (Bundesamt für Eich- 
und Vermessungswesen, BEV) to obtain sample data for the project purposes. A bilateral agreement 
was set up between FÖMI and BEV, according to which BEV provides sample data (GN, TN, HY) on a 
study area near the Hungarian-Austrian border, and contributes to the Border Security Scenario. As a 
reward, the documented results of the HUMBOLDT – BS data modelling and harmonisation 
experiment are shared with them.  

Actors in the border security scenario user stories  

Intruder 

Intruder’s role is different than the other user’s in the system. Intruder (smuggler etc.) is a person, 
natural disaster or any other action causing crisis situation which fires the event in the system by 
disturbing the system stability. Intruder doesn’t act as an end user, but without him / her or  it there is 
no crisis situation.  

End users 

The end users of the complete system are governmental organizations, patrol units, dispatchers and 
GIS experts handling the crisis situations. These users have to solve the event as soon as it is 
possible. The actors need information at the moment of the crisis situation; their task is time critical, 
concrete and contains specific information. The group of End-users can be divided into two categories: 

�  “Desktop User Of Geodata”: 

�  Dispatcher; 

�  Strategic analyst; 

�  Decision maker. 

�  “Field User Of Geodata”: 

�  Patrol member; 

�  Strategic planner; 

�  Further (security) agencies interested in the proceedings. 

Data administrator 

The Data administrator’s task is to collect harmonize and distribute relevant data for border security 
management. He has efforts on data harmonization for distributing the required information in different 
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forms to different user groups. (S) He is the responsible person for maintaining the user profiles 
(making data access to different data to different users). 

Data provider 

The Data Provider provides unprocessed and un-harmonized Geodata.   

�  Topographic data 

�  Internal secured data 

�  Sensor data 

�  In situ data ( e.g. location of patrol units)  

�  Remote sensing provider 

3.4 Use cases and user stories created 

The Border Security scenario use cases are based on scenario partners’ consultations with the above 
mentioned institutions responsible for risk management. To give an overview on the workflows, the 
following user stories and use cases were described. 

User stories and use cases 

�  Topographic data management (HS01-01) 

o Data search (UC01-01) 

o Data harmonization (UC01-02) 

o Data record (UC01-03) 

�  Human intrusion (HS01-02) 

o Intrusion detection (UC02-01) 

o Digital data usage (UC02-02) 

o Digital information exchange (UC02-03) 

o Data record (UC01-03) 

�  High level management (HS01-03) 

o Data exchange (UC03-01) 

o Information record (UC03-02) 

�  Strategic analysis (HS01-04) 

o Data download (UC04-01) 

o Data record (UC01-03) 

�  Strategic planning (HS01-05) 

o Data download (UC04-01) 

o Data upload (UC01-03) 
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The above listed use cases mainly identify some of the workflows in risk management. Here, we 
briefly describe the above user stories.  The most important part of the whole system, from the 
HUMBOLDT project and spatial data harmonisation point of view, is the “Topographic data 
management” (HS01-01) user story. 

The “Topographic data management” describes that how the data administrator searches for spatial 
data based on specific constraints and then harmonising them. The harmonized data are recorded in 
the system and later used as background data in public safety applications. 

The “Human intrusion” describes how the system detects an abnormal event and how it is hendled by 
the dispatcher in the control & command center. The dispatcher uses background data prepared by 
the data administrator and in situ data from the system to inform units in the field and give them 
commands based on predefined procedures. As a result, the whole event is recorded in the system for 
further analysis and planning. 

The “High level management” is one of the alternative use cases to the “Human intrusion”user story. 
This use case is relevant in situations, when the dispatcher needs to follow decision of decision maker 
or local authority, because he/she is not able to follow predefined procedures. The background data 
and in situ information have to be accessed to the decision maker. Information about the event and 
the decision is recorded in the system for further analysis and planning. 

The “Strategic analysis” and “Strategic planning” user stories are the last components in the process 
chain. The local authorities and decision makers, based on their internal procedures, analyse and 
archive the actual data about abnormal event in order to prepare plans for the future. The plans are 
recorded in the system as a new layer. 

4 Analysis of required data and definition of the 
Scenario data model 

The border security conceptual data model is based on above decribed use cases and procedures in 
risk management. The data model helps us to get a better view on information needs, and data 
harmonisation issues in case of cross-border cooperation between countries. 

During the conceptual data model development it became clear that not all data sets needed for the 
use cases would be available due to the secure nature of the scenario domain (sensor data, data 
about the abnormal event). Due to these circumstanses, the scenario partners were not able to test all 
parts of the data model. 

Common data model 

The common data model (as defined in FIG 1.) specifies dynamic data: abnormal event information, 
reports and in situ-data (intruder’s and the unit’s location - GPS). This model also contains database 
where the internal predefined procedures are defined (IncidentSpecificProcedure class). 
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FIG 1. Border Security scenario common data model  

Topographic and reference data 

This package (as defined in FIG 2.) specifies the static information used in the Scenario, as 
background layer for orientation and navigation, for spatial analysis of physical border conditions, and 
for creating maps and statistical overviews in the reporting 



�
�����������	
�����
	�
�������������������	����	��	� �������
	�
�������������������	���������	��������

#�

phase.

 

FIG 2. BS scenario topographic and reference data datamodel 

4.1 Data used in the scenario 

The area of interest within the border security scenario is located on the border between Hungary and 
Austria. All available datasets were published via WMS and WFS services for the HUMBOLDT project 
purposes. Due to licencing issues these data sets are not available for general public. 

Hungarian datasets 

The Hungarian datasets are owned by FÖMI (Földmérési és Távérzékelési Intézet – Institute of 
Geodesy, Cartography and Remote Sensing).   

 Datasets include: 

�  Geographical names, 

�  Transport Networks, 

�  Hydrography, 

�  Administrative Units. 
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at a scale of 1:10 000 for the area of a 1:100 000 map sheet on the Austrian-Hungarian border. 

Austrian data 

Austrian datasets were obtained from BEV (Bundesamt für Eich- und Vermessungswesen), the 
Austrian data provider. They include: 

·  Geographical Names, 

·  Transport Networks, 

·  Hydrography. 

The below screenshots show available FÖMI and BEV data layers as WMS and WFS services. 

 

FIG 3. List of Hungarian (FÖMI) data layers available through WFS as displayed by QuantumGIS. 
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FIG 4. List of Austrian (BEV) vector  layers available through WFS as displayed by QuantumGIS. 

 

 

FIG 5. Hungarian and Austrian Transport Networks / roads, Hydrography / waterflow and geographical 
Names layers as displayed by Quantum GIS through WFS. 
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FIG 6. FÖMI topographic map layer of scale 1:10 000 available through  FÖMI WMS service 
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FIG 7. FÖMI orthophoto layer (resolution: 0,5 m) available through FÖMI WMS service  

FÖMI, as the data owner, prepared data schemas for each dataset using the SHP schema extraction 
function of HUMBOLDT Alignment Editor. Mappings between these source schemas and the INSPIRE 
target schemas were also defined in HALE. As an example below (FIG 12.) illustrates the mapping 
process for the Hungarian Administrative Units dataset. The full mapping for Geographical Names and 
Administrative Units is shown in Table 1 (below).  

4.2 The BS scenario data modelling work 

Data modelling is performed by analysing the Hungarian and Austrian datasets. As all input datasets 
were available both as shapefiles and through WFS services, we used two methods to derive source 
schemas. The first method is the usage of HALE 2.0.0 RC1 capabilities for the direct extraction of  
schemas from shapefiles; the other possibility is to use the DescribeFeatureType request of a WFS 
service to derive the schema. Both methods are valid and yield the same results in HALE. 

The next step is the loading of target schemas. In our case INSPIRE 3.0 data specifications and the 
corresponding XML schemas were used; they were downloaded from the official INSPIRE website of 
JRC as XSD files. All XSD files could be opened in HALE correctly. 

In the following step we have described the mapping betwen the source and the target schemas by 
using HALE mapping functions. In most of the cases simple „rename attribute” function could be used 
– this is also valid for geometrical properties, and is used in quite an intelligent way by HALE. In some 
cases fixed values had to be assigned to certain attributes, in such cases we used the „attribute 
default value” from the right-click menu in HALE. HALE mapping example screenshots (see FIG 12. 
And Table 1)  are included below, along with a table describing complete mappings for GN and AU 
themes. 

Then, geometrical comparisons were made between the Hungarian and Austrian datasets over the 
national border. As it can be seen on the below screenshots (see FIG 8. and FIG 9.), HY and TN data 
(multiline strings) seem to fit nicely at smaller scales, but zooming to the level of detail of the large-
scale datasets reveals several problems of edge matching and multiple representation, hence 
underlining the importance of the respective HUMBOLDT transformation components (Edge Matching 
Service and Multiple Representation Merger) in the processing chain. 
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FIG 8. Hungarian and Austrian Transport Networks / roads and Hydrography / waterflow layers as 
displayed by Quantum GIS through WFS. 



�
�����������	
�����
	�
�������������������	����	��	� �������
	�
�������������������	���������	��������

���

 

FIG 9. Hydrography / waterflow layers from Hungary (cyan) and Austria (blue) as displayed by 
Quantum GIS through WFS. 

 

FIG 10. Attribute table of the Hungarian hydrography / waterflow layer. 
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FIG 11. Attribute table of the Austrian hydrography / waterflow layer. 

 

FIG 12. Screenshot illustrating the mapping between Hungarian (source) and INSPIRE 3.0 (target) 
schemas for Administrative Units in HALE. 

Table 1. Mapping table showing the conversion scheme for the Hungarian Geographical Names and 
Administrative Units datasets and INSPIRE 3.0 data schemas 



�
�����������	
�����
	�
�������������������	����	��	� �������
	�
�������������������	���������	��������

�!�

Attribute in source 
schema 

Corresponding attribute in 
INSPIRE schema 

Conversion finction or fixed 
value 

   

Geographical Names (GN) 

   

  
Conversion of geometry in GML 
format by breakpoint 

 <gn:NamedPlace gml:id Increment from P_10000000  

 <gn:beginLifespanVersion> 
Fixed value: 2010-01-
01T00:00:00.000 

GEOMETRY <gn:geometry><gml:Point gml:id Increment from P10000000 

GEOMETRY <gn:geometry><gml:pos> X Y value in EPSG4326 

 <gn:inspireId><base:localId> Increment from 10000000 

 <gn:inspireId><base:namespace> Fixed value: FOMI.GN 

NEV 
<gn:localType><gmd:LocalisedChar
acterString String value 

 
<gn:GeographicalName><gn:langua
ge> Fixed value: hun 

 
<gn:GeographicalName><gn:nativen
ess> Fixed value: endonym 

 
<gn:GeographicalName><gn:nameS
tatus> Fixed value: standardised 

 
<gn:GeographicalName><gn:source
OfName> 

Fixed value: Institute of Geodesy, 
Cartography and Remote 
Sensing (FÖMI) 

NEV 
<gn:spelling><gn:SpellingOfName><
gn:text> String value 

 
<gn:spelling><gn:SpellingOfName><
gn:script> Fixed value: Latn 

   

Administrative Units (AU) 

 <AU:AdministrativeUnit gml:id Increment from 10000000 
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GEOMETRY 
<gml:boundedBy><gml:Envelope><g
ml:lowerCorner> 

Lower left corner coordinate of 
polygon bounding box 

GEOMETRY 
<gml:boundedBy><gml:Envelope><g
ml:upperCorner> 

Upper right corner coordinate of 
polygon bounding box 

 
<AU:geometry><gml:MultiSurface 
gml:id Increment from MS_10000000  

 

<AU:geometry><gml:MultiSurface><
gml:surfaceMembers><gml:Surface 
gml:id Increment from S_10000000 

GEOMETRY 

<AU:geometry><gml:MultiSurface><
gml:surfaceMembers><gml:Surface>
<gml:patches><gml:PolygonPatch><
gml:exterior><gml:LinearRing><gml:
posList srsDimension Fixed value: 2 

GEOMETRY 

<AU:geometry><gml:MultiSurface><
gml:surfaceMembers><gml:Surface>
<gml:patches><gml:PolygonPatch><
gml:exterior><gml:LinearRing><gml:
posList count 

Number of polygon breakpoints 

 

GEOMETRY 

<AU:geometry><gml:MultiSurface><
gml:surfaceMembers><gml:Surface>
<gml:patches><gml:PolygonPatch><
gml:exterior><gml:LinearRing><gml:
posList> 

List of X and Y coordinates of 
polygon breakpoints / vertices 
separated by spaces 

Ksh5_kod  <AU:nationalCode> String value 

 
<AU:inspireId><base:Identifier><bas
e:localId> Increment from HU_10000000 

 
<AU:inspireId><base:Identifier><bas
e:namespace> Fixed value: FOMI_AU 

 
<AU:inspireId><base:Identifier><bas
e:versionId> Fixed value: 1 

 <AU:nationalLevel> 
Fixed value for settlements: 
5thOrder 

 
<AU:nationalLevelName><gmd:Loca
lisedCharacterString> 

Fixed value for settlements: 
commune 
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 <AU:country><gmd:Country Fixed value: Hungary 

 

 
<AU:name><gn:GeographicalName>
<gn:language> Fixed value: hun 

 

 
<AU:name><gn:GeographicalName>
<gn:nativeness> Fixed value: endonym 

 

 
<AU:name><gn:GeographicalName>
<gn:nameStatus> Fixed value: standardised 

 

 
<AU:name><gn:GeographicalName>
<gn:sourceOfName> 

Fixed value: Institute of Geodesy, 
Cartography and Remote 
Sensing (FÖMI) 

Nev0 

 
<AU:name><gn:GeographicalName>
<gn:spelling><gn:SpellingOfName><
gn:text> String value 

 

 
<AU:name><gn:GeographicalName>
<gn:spelling><gn:SpellingOfName><
gn:script> Fixed value: Latn 

Nuts_kod  <AU:NUTS> String value 

 

 


