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Introduction

 Standardization of data management
* |SO, CEN, HZN
* OGC

* Possible uses of land survey data:
* More efficient preparation for future measurements
* Faster data processing
* Easier data exchange between different parties
e Easier land disputes resolving



Motivation

* Variety of survey instruments and data formats

Various import
y SQKKIA
Gﬁ% O Various data procedures

formats \m =

& Trimble . T = e
*, sdr |
@ *, all
STONEX
'.“ Or one import
TOPCON Standardized procedure

I
format

*.gml

e Standardized model

e Object oriented (extendable, configurable, ...)
* Implementation (GML, LandXML)



ISO 19156 — Observation and
measurement

* Conceptual data model for observations and
measurements

* Common ontology for the sensor and observations
systems

* Objects
e Feature of interest
* Observation result
* Observed property
* Estimation of a value of that property



ISO 19156 — Observation an
measurement - A model

 UML class diagram

e Class Observation

* Class Process
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Observation sub-classes
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SO 19152 - LADM

* Land Administration Domain Model — LADM
* Modelling of land administration systems
* Class LA_SpatialSource —relation to ISO 19156

«featureType»
Special Classes::LA_Source

acceptance: DateTime [0..1]
extArchivelD: Oid [0..1]

lifeSpanstamp: DateTime [0..1]
maintype: Cl_PresentationFormCode [0..1]
recordation: DateTime [0__1]

slD: Oid

submission: DateTime [0..1]

+ o+t o+ o+

winvariant»

{if no link to ExtArchive then textin

1 LA_AdministrativeSource or
measurementsin LA_SpatialSource}

«featureTypex»

«featureType»

Administrative::LA_AdministrativeSource

+ availibilityStatus:
LA_AvailabilityStatusType

+ text: MultiMediaType [0..1]

+ type: LA_AdministrativeSourceType

Surveying and Representation::
LA_SpatialSource

+

+
+

measurements. OM_Observation [0..7]
procedure: OM_Process [0 1]
type: LA_SpatialSourceType




Land survey in Croatia

* Regulations define
 How survey should be done
* Which precision has to be satisfied
* Which metadata should be acquired on the field

e Current practice of archiving geodetic projects

* Technical specifications for determination of
coordinates

* Precisely defined way of measurements

* Precisely defined data format for list of point
coordinates

* Basis for implementation of information system



Definition of a model for GNSS
observation

afeatureTypes
Observation

afeature Types
ComplexObservation

+ result: Record
+ resultDefinition: RecordType

afeatureTypes wcodelisis
Process HR_PointType
+ Referentna totks = 12
+ Pomocna tocka = 13
+ FReper=14
+ Tocks drzavne granice = 15
+ Detsljna tocka (lomna totks meda i drugih granica) = 21
+ Detsljna tofka (tofka granice katastarske opdine) = 22
+ Detslina tocka (lomna totks meds | drugih granica te zgrade) = 23
afesturaTypes + Detaljna 134_:24:5 (lomna 134_:24:5 zgrade]) = 31
HR_GnssProcess + Detaljne 1:-#_:,{5 {lormine 1:-#_:,{5 :n'afaza gradevine) = 33
+ Detsljna tocks (lomna tocks nacina uporabe) = 41
+ mecveriodel: char + Detaljna tocka (lomna todka voda) = 51
+ horAccuracy: int + Detsljna totka (lomna totks objekata koji pripadaju vodovima) = 52
+  werAccuracy: int + Detaljna tocka (ostako) =61
+ Other point = 81

afestureTypes
HR_GnssObservation

«Data Types
GnssRecordType

acodelists
HR_PointfMonumentation

result: GnssRecordType

pointMame: char

position: GM_Paoint

quality: D3 Element

pointType: HR_PointType
monumentstion: HRE_PointMonurentstion

Totka obillezena vidlivom trajnom oznakom = 1

Tofka koja nile obileZena vidljivom trajnom oznakom = 6
Totka koja je istodobno i todka zgrade il druge gradevine =
Orstalo = 10

g




mplementation of a model —
UML object diagram

afestureTypes
«feature Types GN55 Heciver : HRE GnssProcess
BoundaryPoint : -
+ receverhModel = Tnmble RS

GF FeatureType [|*+featureCfinterest

‘\\‘-\ +procedure | + horAccurscy = 10mnm1ppm FEMS
+  verAccuracy = 20mmm1 ppm BMS
afeatureTypes --"_F-_-F-ﬁ

GNSS Survey :
HR GnssObservation

+result
+observedProperty

Result : GnssRecordlype

Gnss SurveyParams :
GF PropertyType

+ pointMame = PT1

+ posibon = GM_Point
+ quality = DQ_Element
+ pointType =21

+  monumentation = 1




Example of a GML file

<?xml version="1.0" encoding="UTF-8"?>
<hr:HR GnssObservation
gml:1id="gnssObservationl"
xmlns:gml=http://www.opengis.net/gml/3.2
xmlns:om=http://www.opengis.net/om/2.0
xmlns:hr=http://www.pg.geof.unizg.hr/schemas/omHr/1.0
xmlns:xlink=http://www.w3.0rg/1999/x1ink
xmlns:xsi=http://www.w3.0rg/2001/XMLSchema-instance
xsi:schemalocation="http://www.pg.geof.unizg.hr/schemas/omHr/1.0
http://www.pg.geof.unizg.hr/schemas/omHr/1.0/HR GnssObservation.xsd">
<om:phenomenonTime>
<gml:TimelInstant gml:id="phenomTimel">
<gml:timePosition>2014-02-27T08:30:00</gml:timePosition>
</gml:TimeInstant>
</om:phenomenonTime>
<om:resultTime>
<gml:TimelInstant gml:1d="resTimel">
<gml:timePosition>2014-02-27T08:32:00</gml:timePosition>
</gml:TimeInstant>
</om:resultTime>



http://www.opengis.net/gml/3.2
http://www.opengis.net/om/2.0
http://www.pg.geof.unizg.hr/schemas/omHr/1.0
http://www.w3.org/1999/xlink
http://www.w3.org/2001/XMLSchema-instance
http://www.w3.org/2001/XMLSchema-instance
http://www.w3.org/2001/XMLSchema-instance

<om:validTime>
<gml:TimePeriod gml:1d="vTimel">
<gml:beginPosition>2014-02-27T08:32:00</gml:beginPosition>
<gml:endPosition>2016-01-01T12:00:00</gml:endPosition>
</gml:TimePeriod>
</om:validTime>
<om:procedure xlink:href="HR GnssProcess.xml"/>
<om:observedProperty
xlink:href="http://www.pg.geof.unizg.hr/schemas/omHr/1.0/
boundaryPoint.owl#Properties"/>
<om:featureOfInterest
xlink:href="BoundaryPoints.xml#boundaryPoint1234"/>
<om:result/>
<hr:result>

<hr:pointName>1</hr:pointName>
<hr:position gml:id="mednaTocka.l">
<gml :p0s>485235.10 5580147.64</gml:pos>

</hr:position>

<hr:quality/>

<hr:pointType>21</hr:pointType>

<hr:monumentation>1</hr:monumentation>
</hr:result>

Result : GnssRecordType

pointMdame = PT1
position = GM_Paoint
qualty = DO Element
pointType = 21
monumentation = 1

+ o+ ko

<hr:method/>
</hr:HR GnssObservation>



Future work

Geodetski fakultet - Geoportal L

* localhost/gf portal/

University of Zagreb

Faculty of Geodesy
" Map view | Transactions
=3 Menu Actions Info Craw geometry
=] Map view E,‘] &) New @ a &) Point
=] Transactions & Edt EnReiET & line

Pol p
s @ Cirde

save @ Remove @

Geometry info




Conclusion

* In this paper we analyzed two ISO standards related
to the cadastre and land survey

* Conceptual model for land survey data — definition

 Structured data — advantages:
* Easier usage, exchange and integration of data
* Increased level of quality, consistency and integrity
* More efficient error detection

* Structured data — disadvantages
* A lot of effort in definition of a model
* Transition from well established practice?!

* Why even bother to use this model?
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