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Abstract

This paper shows possibilities of using GIS packages for creating complete information system about buildings. The building of
Faculty of Environmental Engineering and Geodesy was used as an example possibilities of integration data from Department
of Geodesy and Cartography with data from architectural stocktaking expanded about attributes and descriptive information.
The aim of the work is analysis of possibilities of using this kind of system and available functions for end user.

MOZLIWOSC INTEGRACJI DANYCH PRZESTRZENNYCH
DLA OBIEKTOW KUBATUROWYCH W SYSTEMACH GIS

Stowa kluczowe: systemy GIS, integracja danych, obiekty kubaturowe

Abstrakt

W pracy przedstawiono mozliwo$¢ wykorzystania pakietow GIS w tworzeniu systemow informacji o budynkach. Na przyktadzie
budynku Wydziatu Inzynierii Srodowiska i Geodezji Uniwersytetu Rolniczego w Krakowie pokazano mozliwosci wykorzystania
i integracji danych przestrzennych pochodzacych z Zasobu Geodezyjnego i Kartograficznego z danymi z inwentaryzacji archi-
tektoniczno-budowlanej, danymi branzowymi oraz uzupenienie tych danych atrybutami i informacjami opisowymi. Praca pre-
zentuje analiz¢ mozliwosci wykorzystania tak budowanego systemu i dostgpnych funkcjonalno$ci dla uzytkownika koncowego.

1. INTRODUCTION

In the past, Geographic Information Systems (GIS)
have been built in 2D systems based on maps, deprived
of opportunities to interact with high resolution images.
Currently, there is more and more increasing interest in
the various institutions and entities to creating Building
Information System. As a proof of the interest the proj-
ect “Building Tactical Information System for Public
Safety Officials” was implemented by the U.S. Depart-

ment Of Commerce in collaboration with the Nation-
al Institute of Standard and Technology (Holmberg et
al 2006). This project included research on technology
and standards for the implementation of the vision of
creating Building Information System operating in real
time, available to emergency services to enable safer
and more effective response in an emergency. A simi-
lar topics concerning Building Information Systems for
buildings for the purpose of conducting rescue opera-
tions state firefighters were taken also in Poland (Ma-
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ciak T and others, 2001). This topic also was taken into
consideration by authors from Germany (Blankenbach
and others, 2012) noting that the existing systems of
Computer Aided Building Management (CAFM) use
geometric and graphics data to space management in-
side buildings and can be easily extended with addition-
al functionality characteristic for GIS systems. Systems
expanded of geoinformation can be used, for instance to
improve the management of buildings, mobile pedestri-
an navigation and emergency services.

Building Information System (BIS) is not only ap-
ply to management or to serve rescue. S. Giinay in his
publication (S. Giinay, 2007) shows the possibility of
Building Information Systems for the preservation of
historical buildings. It now appears that the Building
Information Systems (BIS) may have many uses, de-
pending on the recipient of such a system. There are
two basic concepts for work related to the creation of
Building Information Systems . The first is the creation
of a knowledge base for the design and construction of
the building, which leads to the exploitation building
with information system, which is available for external
partners. The second is the creation of systems primarily
for the emergency services to enable real-time access,
for existing buildings (Holmberg et al 2006).

In this article, as a example, the building of the Facul-
ty of Environmental Engineering and Geodesy, Univer-
sity of Agriculture in Krakow, was used. Analyzed the
possibility of integration of the underlying data coming
from different sources in terms of their use in the con-
struction of Building Information System. Additionally,
consistency of the data analyzed from different materials.

2. BUILDING INFORMATION SYSTEM

Geographic Information Systems are tools to ac-
quiring, storage, management and visualization of spa-
tial data. “Spatial Information System is called a system
of acquiring, processing and sharing of data containing
spatial information and the accompanying descriptive
information about the objects featured in the portion
of the space covered by the operation of the system.”
[Gazdzicki 1990]

“Spatial information system, against the other in-
formation systems are characterized by the presence in
them of spatial information. Spatial information is infor-
mation about the location (coordinates in the adopted
reference system), geometric properties, spatial relation-

ships of objects that are of interest to the system and can
be identified in relation to the Earth”. [1zdebski 2009]

In addition, spatial data can be verified, evaluated the
quality or simulated in real-time. Typically, Geographic
Information System data are used in urban planning.
Buildings and installations are also spatial objects and
their information may be stored and processed in GIS.
To manage and share data about the buildings (spa-
tial and attributes) can be used Buildings Information
System (BIS). There already exist advanced systems
Computer Aided Building Management (CAFM) which
have features of GIS systems. In particular, they are
used for space management, rent, lease, etc. In most
cases they use 2D data such as dimetric view of build-
ing and other 2D CAD drawings. The user interface of
these systems is usually available from your computer
desktop or via web browser.

Building Information Systems allow the introduction
of a third dimension, and the detailed description and
show elements such as fixtures and fittings. Implemen-
tation 3D models of building and their visualization al-
lows the user to analyze it without being in that place.
Using of mobile devices in conjunction with such a sys-
tem makes it possible to move around the building and
finding the road to the specific points of the building.
Additionally, there is the ability to display on the device,
the attributes of individual elements of the building.

Building Information Systems can provide answers
to questions concerning the property, so it can be used
in business applications. Implementation of Building In-
formation System based on 3D models requires proper
modeling of geometry, semantics and topology, and shar-
ing these data via a standard web interface. Buildings
Information System should provide four basic functions:

* data entry,

* data management,
* data processing,

* data sharing.

For buildings, the source of data can be:

* direct measurement,

* inventory,

* principal map,

* photogrammetric inventory,

* as-built documentation,

* terrestrial laser scanning,

* project documentation,

» documentation of underground utilities attributes.
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At the stage of data entry, should carry out a data er-
ror detection and editing spatial data in both the formal
(formats, limit values, the correctness of the topology)
and geometric accuracy. Also, the control of descriptive
data should be done.

3. MATERIALS

The object of the study was the ability of integration
spatial data for building in GIS system, as well as control
of compatibility of the same objects presented in materi-
al derived from various sources. The object of research
was building of the Faculty of Environmental Engineer-
ing and Geodesy, University of Agriculture in Krakow.
Analysis of the subject material was presented in Table 1.

Tab. 1 Reference materials [Own elaboration]
Tab. 1 Materiaty zrodtowe [Opracowanie wiasne]

4. METHODS

At the first step, the analysis of data import obtained
from different sources was done. Discusses potential
problems and solutions. The second part examines the
consistency of the data, in terms of their content.

4.1. Vector map

4.1.1. Coordinate system

The coordinate system allow to specify the position
of geographical objects relative to other objects and de-
fine their spatial relationships. Available geographical
data can be expressed in different coordinate systems,
which raises the necessity of transformation them into
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a single coordinate system. After importing the first set
of data, the program automatically sets the coordinate
system, in which this data was defined. The next sets of
data will be transformed “on the fly” to set the coordi-
nate system so that the data are correctly displayed in
relation to other map layers. ArcMap application en-
ables the transformation of data on a regular basis if the
data are expressed in geographic coordinates (latitude
and longitude), which can be identified, or if the data
are pre-defined coordinate system.

The dataset mapa ewidencyjna.dgn, provided by
Grodzki O$rodek Dokumentacji Geodezyjnej i Kar-
tograficznej in Krakow is run in coordinate system
PUW2000 zone 7, after importing the file into ArcMap,
it assumes an incorrect position, which means that the
program ArcMap does not recognize the coordinate
system of the mapa ewidencyjna.dgn file.

The solution of this problem is importing the files
.prj with polish coordinate systems into the program,
and then take the appropriate coordinate system for
the project.

Subsequently, after setting the PUW 2000 Zone 7
for file map ewidencyjna.dgn, and set the PUW 2000
Zone 7 to data frame properties in the ArcMap, the file
map ewidencyjna.dgn can be opened. In this step, it is
required to make georeferencing for file map ewiden-

cyjna.dgn. Execution georeferencing for each data set,
provide browse the content in the form of overlapping
layers, expressed in the same coordinate system.

After setting proper coordinate system for the proj-
ect, the imported file mapa ewidencyjna.dgn file is in
the wrong position relative to the reference coordinate
system. At this stage, should make transformation of the
location using the features of the ArcMap — georeferenc-
ing. If the data set is composed of several layers, a refer-
encing is being made for the one selected layer, and the
program automatically performs for others. As a result,
all the layers included in the data set, have the new, cor-
rect location. ArcGIS software allows you to perform
georeferencing in several ways. The available options
are shifting, rotation, scaling, creating checkpoints by
using the point whose position you want to chang, and
then specify the location where the selected point is to
be found. With this option, you can also enter the coordi-
nate values of X, Y for the desired location. To complete
the transformation of control points method are required
two points on the specified coordinates. Another way
of georeferencing, is the function link table. When you
select this option, a dialog box appears in which you
must specify the coordinates of two points before the
transformation and the corresponding coordinates that
we want to get to these points after the transformation.
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| & £ layers
= 3 D:\doktoranckie\Konferencje\VIl Sympozjurr
= £ Mapa ewidencyjna.dgn
M Mapa ewidencyjna.dgn Ar ion
Mapa ewidencyjna.dgn Point
M Mapa ewidencyjna.dgn Polyline

(%}l Mapa ewidencyjna.dgn Polygon

M Mapa ewidencyjna.dgn MultiPatch

World File
Location: No Default World File

Point 1
From X: -19057029.6 To X: -19057029.6
FromY: -20925167,253273: To Y: -20925167.253273:

Point 2
From X: -19054669,874665:
FromY: -20924487.85

To X: -19054669,874665.
ToY: -20924487.85

CAD Dataset Extents

Min X: -19057029.6 Max X: -19054669,8746657
MinY: -20925167.2532733 MaxY -20924487.85
MnZ: 0 MaxZ: 0

19056893173 -20924660,928 Meters

Ryec. 3. Wrong georeferencing for data set. [Own elaboration]
Ryec. 3. Niewlasciwa georeferencja danych zrodtowych [Opracowanie wtasne]
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Ryec. 4. Data set with georeferencing. [Own elaboration]
Ryec. 4. Dane zrodlowe z wlasciwg georeferencja [Opracowanie wlasne]

4.1.2. Layers

In the reference material mapa ewidencyjna.dgn,
and mapa syt.-wys.dgn derived from Grodzki Osrodek
Dokumentacji Geodezyjnej I Kartograficznej in Kra-
kow, data are collected on the layers in accordance
with the technical manual K/ Mapa Zasadnicza, 1998.

In the research the checkpoints function was used.
Coordinates of the corners of the building were read
in the Microstation V8i, and then georeferencing
was made.

The same actions were done for mapa syt. — wys.
dgn file.
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Each layer holds a specific object from a set of ob-
jects allowed by the technical instructions. Naming the
layers clearly indicates the type of object, for exam-
ple, the contours of buildings storing layer is denoted
K1 _312BUD. The content of the cadastral map is cre-
ated by points, lines, polylines, polygons, descriptive
attributes. Each of them will be placed on different lay-
ers, such as the function of the building was placed on
alayer of KI 312BFN, while the number of the plot of
land on the layer K/ 27/GNE. In addition, the layers
have characteristics such as color, font, line thickness.

Working with data based on the layers, so it is im-
portant to maintain their consistency with the source
data . In ArcGIS data is stored on the 5 basic layers:
annotation, point, polyline, polygon, multipatch. When
you import a CAD file, then is making a generalization
of the display layers, all descriptive elements, stored
on different layers in the file .dgn, when imported into
ArcMap will be on the annotation layer, preserving the
symbolism of the file .dgn. The problem is therefore
different layers for the file .mxd and file .dgn.

ArcMap allows layer division within each of the five
basic layers, layers corresponding file .dgn. This oper-
ation can perform separately for each layer of the file
.dgn, retaining the ability to select individual layers.
For this purpose, we use the properties for the basic

functions of the program ArcMap layers. Consecutive-
ly in the tab definition query, we construct a query that
will provide them with only the data that belong to the
desired layer file .dgn. In the Query Builder dialog box,
select the field “layer” sequence “-” sign and assign the
appropriate value. In the case of building footprint will
be “K1 312BUD”.

Asaresulta K1 _312BUD layer, which contains the
content corresponding to the content of the same layer
in the file .dgn was created.

4.2. Orthophotomap

ArcGIS allows to work on models of raster data
depicting the phenomenon as a surface consisting of
a regular grid of cells. Each cell contains a value that
represents the membership of a class or category, or the
expanded measurement value. If the raster has been geo-
referenced, has a well-defined position in geographical
space, through the knowledge of X, Y coordinates of one
of the corners. For the purpose of the project, the ortho-
photomap is a material comp for the rest of data. The
Ortophotomap is shared by Grodzki Osrodek Dokumen-
tacji Geodezyjnej i Kartograficzej in TIFF format with-
out georeferencing. For the purpose of integration with
other materials, georeferencing using the coordinates
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of control points should be done. Georeferencing was
made in accordance with the rules given in the ArcGIS
help 10.2. As the control points selected lanterns with
mapa syt.- wys.dgn file, as objects clearly identifiable
both on the orthofotomap and mapa syt. — wys.dgn file.

Ryc. 6. Orthophotomap and mapa syt. — wys.dgn file join
together. [Own elaboration]

Ryec. 6. Integracja ortofotomapy oraz mapy syt.-wys. Zapisa-
nej w pliku .dgn [Opracowanie wlasne]

4.3. Terrestrial laser scanning

Terrestrial laser scanning of building of Faculty of
Environmental Engineering and Geodesy, University
of Agriculture in Krakow, was made by laser scanner

Z + F Imager 5006. Data files are saved in the format
scanner .zfs, and then imported into Leica Cyclone,
where was made orientation of point clouds. In next
step made the unification of data to give a point cloud
containing the entire object with an average density
of points at 0,003m. Data registered in the local coor-
dinate system of the scanner. One advantage of data
from terrestrial laser scanning is that they retain the
full geometry of an object, acting by a reliable source
of information on the exact dimensions and construc-
tion of the object.

The project assumes integration of data obtained
from different sources including terrestrial laser scan-
ning. Registration of point clouds in the local coordi-
nate system, without reference to the approved coor-
dinate system PUW2000 Zone 7, prevents integration
with other data in the form of /as dataset. To solve
this problem, should give the coordinate system using
matching point. Coordinates of matching points can
get, for example, from GNSS measurement or .dgn files
provided by Grodzki O$rodek Dokumentacji Geodezy-
jnej i Kartograficznej. While importing a point cloud
files in the las dataset form, there may be a problem
with large size of file, resulting from the high density
of point clouds from terrestrial laser scanning. 3D An-
alyst Extension is dedicated to point clouds originating
from airborne laser scanning. In the presented work,
point cloud was used as a control material in the field
of 2D dimensions of the building in relation to other
materials.

5. CONTROL OF DATA INTEGRITY

Control of data integrity, concerned 2D dimension,
measured along the contour of the outer for different
base materials. To this aim, a drawing with designations
of each wall was attached.

The measurement for mapa ewidencyjna.dgn and
mapa syt. — wys.dgn files were done in ArcMap, the
data from terrestrial laser scanning in the Leica Cyclone
software, design data read from the dimetric view of
building provided by the Department of Agricultural
Geodesy, Cadastre and Photogrammetry. In addition,
direct measurement was performed in the field using
geodetic roulette in direct measurement. The measure-
ment results shows tab. 2.
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=]

. Budynek dydaktyczny
WISIG Uniwersytetu Rolniczego

/

Ryec. 7. Draft of building of Faculty of Environmental Engineering and Geodesy. [Own elaboration]
Ryec. 7. Rzut budynku dydaktycznego WISIG [Opracowanie wiasne]

6. DISCUSSION

The analysis of consistency of content data revealed
significant differences in the dimensions of the build-
ing, and the resulting erroneous content of the materials
provided by the public authorities. At the same time, it
can be concluded that the documentation: the building
from the mapa ewidencyjna.dgn, the building from the
mapa syt. — wys.dgn., the building from point cloud is
not consistent with the as-built documentation. In addi-
tion, there are variations in the shape of the building is
marked on the mapa ewidencyjna.dgn and mapa syt. —
wys.dgn. In these materials, the wall B is skipped, re-
sulting in significant differences in the dimensions of
the walls in relation to the dimensions determined on
the basis of the data from terrestrial laser scanning. At
the same time it can be concluded that the as-built docu-
mentation is not consistent with the real state. Due to the
fact that the terrestrial laser scanning measurement pro-
vides a precise geometry of the building, the data, can
be a credible supplementary material for control the data
from a Grodzki Os$rodek Dokumentacji Geodezyjnej
1 Kartograficznej. However, should be aware of the pos-
sible difficulties to estimate the edge from point clouds,
such a situation was observed for the walls C and H.

7. CONCLUSIONS

The aim of this study was to examine the possibility
of integrating the data from various source and control
the consistency of the data in terms of geometry. Data

integration requires above all the transformation of co-
ordinate systems to one adopted in the project. Mate-
rials stored in various resource are stored in different
coordinate systems, and in addition to not always pos-
sible to recognize by ArcMap software. It is a serious
impediment to display all the data in the form of com-
patible layers. Another problem is that the materials are
made available in different formats, what raises the ne-
cessity of select the appropriate software for importing
each format. In addition, during the import, is necessity
to pay particular attention to data conversion and ulti-
mately how they are displayed. Some of the materials
needed to create Building Information System like as-
built documentation is kept by private individuals, what
significantly limited acquisition. In addition, these ma-
terials are usually available in analog form, which re-
quires extra processing, and it can be time-consuming.
The analysis focused on the consistency of the data in
terms of 2D geometry of the building. The results in-
dicate a very large discrepancy of data from different
resources, for this reason, they are not sufficient to cre-
ate a Building Information System for the test object.
Data from Grodzki Osrodek Dokumentacji Geodezy-
jnej 1 Kartograficznej has been entered on the basis of
vectorization, what caused generalization of building
shape. At the same time it can be concluded that data
from terrestrial laser scanning are valuable research
material, providing precise information on the 3D ge-
ometry of the building. Therefore, they may comple-
ment geodetic measurements, especially for objects
with complicated geometry or for inaccessible objects.
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During the analysis of data from terrestrial laser scan-
ning should pay special attention to the course of the
edge, because sometimes their position may be ambig-
uous. The work done in the field of data integration
and the consistency of these data clearly indicate that
exist huge necessity of alignment and complement the
data, to ensure their continued use in implementing the
Building Information System.

LITERATURE

[1] J. Gazdzicki; Systemy informacji przestrzennej, Panstwowe
Przedsigbiorstwo Wydawnictw kartograficznych, Warszawa
1990

[2] David Koller, Peter Lindstrom, William Ribarsky, Larry F.
Hodges, Nick Faust, Gregory Turner, VIRTUAL GIS: A RE-
AL-TIME 3D GEOGRAPHIC INFORMATION SYSTEM
VIS ‘95 Proceedings of the 6th conference on Visualiza-
tion ‘95.

[3] Waldemar Izdebski — Wyktady z przedmiotu SIT rok akad.
2009/2010

[4] David G. Holmberg, Stephen J. Treado, Kent A. Reed, Wil-
liam D. Davis, Building Tactical Information System for
Public Safety Officials, U.S DEPARTMENT OF COM-
MERCE, National Institute of Standard and Technology
Building and Fire Research Laboratory Gaithersburg, MD
20899-8600, January, 2006

[5] S. Giinay, Spatial information system for conservation of his-
toric buildings case study. 23RD CIPA Congress, Prague —
Czech Republic, 12-16 September 2011

[6] Jorg Blankenbach and Catia Real Ehrlich, Building Infor-

mation Systems — extended Building-Related Information

Systems Based on Geospatial Standards. ISBN 978-953-51-

0647-0, 2012, chapter 8

Prof. dr hab. inz. Tadeusz Maciak, kpt. mgr inz. Karol Kren-

ski, SGSP, Katedra Techniki pozarniczej, Zaktad Informa-

tyki 1 Lacznos$ci, dobdr atrybutéw bazy przeciwpozarowe;j

budynkow systemu informacji przestrzennej stuzb ratowni-

czych, Publikacja zostata opracowana w ramach pracy sta-

tutowej KBN422/13/2001-1, zrealizowanej w SGSP

[7

—

© Copyright by Polska Akademia Umiejetnosci & Autorzy, Krakéw 2015




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth 2
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




