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Hellenic Cadastre — Background

The Hellenic Cadastre has been under
development since 1995
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The spatial cadastral data derived
from:

v the cadastral survey process

v’ digitization of parcel boundaries in
orthoimages

v’ spatial cadastral data are included in |
administrative acts :

v boundaries of coastal areas and
forest areas
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Hellenic Cadastre — cadastral data acquisition (2

The spatial cadastral data derived

v

from:

verification of spatial data using the
data collected in the collection of
owners declarations— topographical
diagrams

spatial data from property deeds
(area, length of parcel sides e.t.c.)

participation of the owners (indicate
cp boundaries)
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Hellenic Cadastre — basic notions and key requirements

The Hellenic Cadastre is today under v For the creation of spatial data, we
development have recent (2015) and complete
Involving property owners in the (full coverage) reference data
process (petitions for correction / v' Use of Hellenic Positioning System |
objections) (HEPOS) in field measurements
Partially created using External
Contractors
If detected errors or non conformities in
the data are corrected by the contractor = Ti
The management of cadastral data is LER
fully digital Hit q’_']
The spatial information is fully I
connected with legal and property g
information
O

Every part of land at the municipal level =
(including roads, streams, special areas HEllenic POsitioning System is a system that provides r\g

high-accuracy satelite-based real-time positioning &
etc.) are cadastral parcel services using the Global Positioning System (GPS). ™
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Hellenic Cadastre — Cadastral data model
Descriptive cadastral database schema

HHE
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Feature types

Spatial cadastral database schema ()
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Hellenic Cadastre — Cadastral data model
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Hellenic Cadastre — Cadastral data model
Spatial cadastral database schema ()
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ESRI shapefiles

PST
ASTOTA
ASTTOM
ASTENOT
MRT
BLOCK_ PNT
VST

EAS

BLD
ASTIK

EIA
EIA_PNT
Roads
OIK
CBOUND

DBOUND

FBOUND
POI
POL

Greek Cadastre — Spatial feature catalog

Cadastral parcels
Municipality boundaries
Cadastral sectors
Cadastral sections
Mining areas

XYZ Control points

Independent buildings (Vertical ownerships)

Ways of passage (Servitude)
Buildings

Urban areas

Special property objects
Special property objects
Road network

Settlement boundaries

Boundaries of urban zone areas

Administrative acts (consolidations, land

distributions, urban consolidation plans)

areas
Points of interest
Parcel identification marks
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Polygon
Polygon
Polygon
Polygon
Polygon
point
Polygon
Polygon
point
Polygon
Polygon
point
Line
Polygon
Polygon

Polygon

Polygon
Point
Point

Data model basic
requirements and constraints

For all cadastral data are not
overlapping entities within the
same layer

The ASTOTA polygon must be
composed entirely of ASTTOM
polygons

The ASTOTA polygon must be
composed entirely of PST
polygons

The ASTOTA polygon should
include entirely ASTIK polygons
The ASTENOT polygons should
be included in the ASTTOM
polygons

The ASTIK boundaries should not
intersect with the boundaries of
the PST polygons

The VST polygons should be
included in the PST polygons
The EAS polygons should be
included in the PST polygons
The BLD points should be
included in the ASTOTA polygon

e.t.c.
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the completion of Hellenic Cadastre at scheduled time and budget and Wlth
known sufficient quality.

They are divided into the following main categories:

« Monitoring and controlling of the proper implementation of the approved
Contractor’s Quality Plan

« Auditing of Processes and Services provided by the Contractor

« Quality control of cadastral project deliverables

Quality control results may either lead to deliverable acceptance or
identification of deviations from the requirements of the technical
specifications and contract documents.

In case of deliverable non-acceptance, the contractor receives written report

of corrective actions and additions to be re-submitted for further checks by &%

HC.
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Quality Control of Deliverables

1995-2008: Quality control concerned mainly confirmation of the compliance of
cadastral data of the final deliverables (descriptive and spatially) with the requirements
of technical specifications.

The choice of non-receipt by HC of intermediate deliverables for quality control, resulted
in the submission of a large number of petitions for correction and objections by the
beneficiaries, which in many cases reached in number 15% to 20% of the total of
cadastral data.

Taking advantage of the experience acquired during pilot programs of the Hellenic

-
Cadastre, HC: 18
i
v' changed the institutional framework of land registration (one public presentation / suspension d[Jm ;EI“
instead of two), o
v' reform the technical specifications, ]

v added intermediate deliverables of cadastral databases,

v' designed a new, more effective quality control system.

2008—-present: The quality control processes are performed during the cadastral survey
procedure according to HC Quality Model (compliant with ISO 10005:2005). &

</

/.
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Impact of the adopted new QA/QC
approach on project implementation

QC old (0]TE 1114 B Phase B Phase
approach Model Urban Urban centers |~
(GIEY centers Quality Model |
approach) QC old (new
approach approach)
Average delay to contract duration due to QC 24 months 3 months
Percentage of “objections” and “petitions for 17,5% 3,1%
correction” submitted by beneficiaries
Number of deliverables (Final / Intermediate) 4/0 4/7 4/0 4/7
Average number of submissions/re- 8,3 1,2 8,3 1,2 115
submissions of deliverables TH &S
oo
Person-days per contract required by HC 170 345 170 345 T
personnel to carry-out QA/QC
Average cost of a person-day (€) 99,63 D o
Person-months required for QC 702,7 1426,0 166,2 337,3
O
Cost QC (€) 1.575.105 3.196.536 372.605 756.170 s
Difference (HC person-months) 723,3 171,1 S5
<

Difference (HC cost in €) 1.621.431 383.365 .
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Financial benefits
resulting from using the new QA/QC approach

. . . Entire program B Phase h,"..- e
Financial Benefits (€) (after 2008) L.

Cost reduction due to shorter period of operation of cadastral

i : : 1.155.197 288.147 ="
surveying offices during development g |
Reduction in t_he cost of ca_dastral surveying contr_acts dL_Je to 34.490.843 9.322.060 T_—_;E
shortened period of operation of cadastral surveying offices
Reduction in the cost of Objections Committees 9.445.797 2.356.120

1=
Total 44.091.837 12.146.327 !
2hs
Difference (HC save cost in €) 43.470.406 11.582.962 =y
0 d
O
E
Q 3
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Economic benefits
resulting from using the new QA/QC approach

. . Entire program B Phase
Economic Benefits (€) (after 2008)

Benefits to beneficiaries due to time saved for not having to
fill-out, submit, and follow-up objections that are avoided 147.705.120 36.842.942
through improved QA/QC processes

Cost saved b_y bgneﬁciaries for not having to pay objections 9.054.239 5 766.819
fees (5 €/objection)

Benefits to profes§|onals f_rom time s_aved to carry-out 92.177.461 £ 531 852 =
cadastral transactions during operation =
e

Benefits to beneficiaries due to shortened time period in =
whlc_h land transactions must be registered both to the official 55 155.420 15.217.459 o
Registry System and the cadastral system (under

development)  J

0%

Benefits from the earlier exploitation of public property assets
discovered and attributed to the State through the cadastral 334.234.657  300.987.452 O
surveying process [5

Malta 06 February 2018 SDQ 2018 14



Hellenic Cadastre — Cadastral data
Work flow and deliverables

- Intermediate checks (detect methodology errors)

Parcel based on the deli ies of the ties as shown on

thematic accuracy of spatial database
correctness of

Ability to datect non-hacaized properties

Cadastral parcel’s area compatibiity

= checks at each data defivery

acts and

diagrams

Integration of thematic cadastral data In central database of KT S4 («data koadinge)
Legal inspection of property rights and ip i

consistency of thematic cadastral database)

Qualky control of spatial cadastral data (completeness and logical consistency)
Carrelation of spatial data with corresponding thematic data

- Geometric accuracy of spatial data

Absolute accuracy of cadastral spatial dats

- Quality indicator of cadastral data

Sampling procedure using Procedure A of ISO 2859-2 standard

For each property i the sample run:

- Dellvery Completeness
- Structural checks of the deliverables
- Deliverable Correctness
- Logical consistency checks
- Overlays or gaps between adjacent
munidpalities
- Check parcel boundaries as shown on
lorthophatos
- Implementation completeness of
ladministrative acts

- Completeness

- Correctness

- Structural checks

of the celiverable

After 3 months
Boundaries After 6 months

delivery  Prefiminary

~Legal inspection of property reg
~Technical inspection

- Other checks
Quality of scanned documents {declarations, property deeds e.t.c.)
Contractor's internal audit report.

rights ana

Detaction of blunder errors and the conformity of records with the technical specifications (completeness snd logical

Check of the Reformed
Suspension’s Cadastral Data

requests

Intern

After 18 months

- Suspension (additional checks)
Classification accuracy of appeals and

Inspection of the pleadings to the
Camplaints Appeats Committees.

of the

—

After 36 manths
Correction Requests
Appeals delivery

After 46 manths
Final delivery
of reformed
After 42 months cadastral database
1** reformed
cadastral database After 44 months
2" reformed
dastral database

After 1 month Cartographic Base 1* Intermediate After 27 months
Project Quality delivery delivery 35% Final delivery
Plan delivery
paRes e . blic
minpeY o Declaration Collection I‘.I——_— - Suspension
| | | |
{ - Support Local AuthortiewServices Se?
- Providing guidance to Local Authorities/Public Services
- Control of the preparati - Organizing workshops for stakeholders
(Cadastral Offices. Cadastral Bxcerpt Correction
- Control of Help Desks (Offices Requests/Appeals
for providing information and

services to the citizens)
- Monitoring the IT infrastructure

- Sampling chedk of the procedure of declaratl
istration at contractors’ offices

- Control of the structure and the management of
Cadastral Offices

-Control of Help Desks {Offices for providing
information and services to the dtizens)

-Control of the procedure of declarations’ collection
and registration

- Monitoring the [T infrastructure

- Monitoring Key Performance Indicators during the

—

After 48 months
First Registrations

Operating Cadastre

- Sampling check e of Objections’/
C n at contractors” offices
= loring the IT infrastructure

- Monitoring Key Performance Indicators during the
(Cadastral Survey period

- Monitoring compliance with Contractors’

C arising from

- Monitoring the progress of Complaints Appeals
Committees work

- Control of the management of Cadastral Offices
Control of Help Desks (Offices for providing
information and services to the dtizens)

-Control of the procedure of Objections’/Carrections”
collection and registration

- Monitoring the T infrastructure

- Monitoring Key Performance Indicators during the
Public Suspension period

declaration collection period

PHASE 1
8 months

Malta 06 February 2018
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Hellenic Cadastre

Quality Model

QC WBS

g,
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Hellenic Cadastre Quality Model — QC Matrix

MAANO EAEMXQN MOIOTHTA> BPIroy KTPQP
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2| wes | Mnov Memyae | erpaca- NAPAMETPOZ 1A METPHEH TIMEZ/op1a | o XEOROR | arenepreaz | TROS | PAEERRN | ENTYIO Enerxov/ THPOYMENA APEra | | (el | ENEFTEIEZ
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1 2 3 4 5 6 Z 8 9 10 11 12 13 14
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Hellenic Cadastre Quality Model — Action Plan

ACTION PLAN QA/QC
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Hellenic Cadastre Quality Model

[ Wwes 161 ][ e el ]

— = EE =

1.12. Tpéxoupe 10 epwmua (query) «SELECT VIEWNAME» Kai To o
QavoIXTé aTnV 086VN HAG....

@« ™~ |v
Home Create External Data Database Tools

e = = T Tretre 59 =]

B E FF P o R

Saved Excel Access ODBC Saved Excel Ted -mail

Imports | Database 1AMore * | Exports Fil

mport & Link

All Access Objects

5 KT_TECHTEST 0450
3 KT_TECHTEST 0454
3 KT_TECHTEST 0455
23] KT_TECHTEST 0456
3 KI_TECHTEST.0458
=7
-

KT_TECHTEST_0459

EsT:o.uz
1.13. A6 TO «YAIKO.OAHTIQN»  Tou  erga-qc-symbaseis
(\\Ktathnaso =3 mhgenie\ﬁﬁﬂ VAIKA NAWTINNN rTniAAmALIIE

[EPro:

e ANAGESH SYMBASEQN MEAETGN [T4 TH AHMIOYPITA KQAIKOS:
«tech_ci MPOKATAPKTIKOY KTHMATOrPADIKOY YNOBAGFOY ESNIKOY
y KTHMATOAOTIOY KTHMA B-CAL-02
) APAVOUHE QVOIXTO | mASH: ENAIAMESA MAPAROTEA SYMBASH:  KTO7
yia TV Wpea)
NAPAADTED: NAPAAOTED EGAPMOTHS CPIQN HM/NIA:  21/02/2014
) 2
- «ZTOIiZOUNEY TA 2 avoIy’
. " . MEPIFPA®H EAETXOY: EAETXOE MOIOTHTAS
MTIOPOUE VO BAETIOUME TAUTOXPOV
NAPAMETPOS [IA | AMAITOYMENES TIMES — | ATIDTEAESMA HSEIS
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zwdamko ouamua Erza’s? [m]
avapopag
©éon kal péyeBog Tou O.T.A. | To nordywvi [m]
opBa xwpg
e T yEwdS
avagopag
AzKTKN 0pBoTTa Tuw oia Bzpam a
Bepamkay eninéduw wva e To Napapmua B,
§2.1.1, nivakag 2.2
A
CBOUND
MAnpédmmTa Tou nEp KdBe Bepankd eninedo nou [m]
Toow Bepamkdw ninddon napadideTal NepiEyE ¥wpikn
nAnpopopia
Nheavalouoa nhnpopopia To UvOAO To OVTOTHTUN [m]
nepihapBaveral evTog Taw opiny
Tou O.T.A,
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HC Spatial data Quality Model
Spatial Quality

Metadata Model

I

I
ISO 19103 - Conceptual schema language ISO 19115 | ISO 19113
ISO 19107 - Spatial schema I & ISO 191 14
I
I

ISO 19108 - Temporal schema

ISO 19109 - Rules for application schema
ISO 19110 - Feature cataloguing methodology
ISO 19111 - Spatial referencing by coordinates 001\0“ BE[:O

ISO 19112 - Spatial referencing by geographic identifiers
ISO 19113 - Quality principles

ISO 19114 - Quality evaluation procedures
ISO 19115 — Metadata

ISO 19115-2 - Metadata - Part 2: Extensions for imagery and
gridded data

ISO/TR 19121 - Imagery and gridded data

ISO 19123 - Schema for coverage geometry and functions @ =— — — — — — — — — — — — —— ——_— —_— — — —
ISO 19124 - Imagery and gridded data components

ISO 19126 - Profile - FACC Data Dictionary

ISO 19127 - Geodetic codes and parameters

ISO 19129 - Imagery, gridded and coverage data framework
ISO 19130 - Sensor and data model for imagery and gridded
data

ISO 19131 - Data product specification

ISO 19137 - Generally used profiles of the spatial schema and

of similar important other schemas ~OI_'_:) qoﬂa \ []

ISO 19138 — Data quality measures Imol -
mplementation

0%

a

. | .
N e Quality Control | of Quality 0O
ISO elvgvlrg\;?gr(])ﬁ ISO 19114 | Measurements H"
Geographic Information — Data | ISO 19114
quality | %
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=CadasmalParcels

DATA QUALITY ELEMENTS

HC Spatial data Quality Model
Cadastral Parcels

COMPLETENESS LOGICAL CONSISTENCY POSITIONAL ACCURACY TEMPORAL ACCURACY. THEMATIC ACCURACY
1 1 JGRIDDED DATA ACCURACY OF A ‘| NON- QUANTITATIVE
TYNO!I ONTOTHTAN & CONCEPTUAL OMAIN FORMAT TOPOLOGICAL ABSOLUTE RELATIVE POSITION TIME TBJWPORAL TBJPORAL CLASSIFICATION [QUANTITATIVE ATTRIBUTE
I IAIOTHTEZ COMMISSION OMISSION CONSISTENCY EDNSISTENCY |CUNSISTENC\’ |CDNSISTENC‘V’ ACCURACY ACCUR, ACCURACY. MEASURBJENT CONSISTENCY ALIDITY CORRECTNESS ATTRIBUTE ACCURACY
[PsT D0 basic measure |00 basic measure ] 00 basic messure
| error court: 12 __|emor count: 14 6 error court: 1 60
SHAPE D0 basic measure 00 basic measure D0 basic measure DO basic measure 10Q basic measure
I ermor count: Id 10, 1d emor count: Id 19 error count: Id 26, Id |not aplicable: id 28 |not applicable: id 53
11 1 26
MRagT ——— ——— - === == |10 basic measure D0 basic measure
eror count: Id 16 |emor count: Id 19
AREA D0 basic measure D0 basic measure
error court: 1d 19 LE35: 14 71
PROP_TYPE D0 basic measure D0 basic measure
error count: Id 16 ermor rate: id 61
ORI_T¥PE 00 basic measure 00 basic measure
error count: 1d 16 error rate: id 61
ORI_CODE 00 basic measure D0 basic measure
emor count: I1d 16 emor rate: id 61
DEC_ID D0 basic measure D0 basic measure
error count: 14 16 eror rste:id 61
ADDRESS D0 basic measure 00 basic measure
ermor count: Id 16 emor rate: id 61
NUM DQ basic measure D0 basic measure
error count: 14 16 error rateid 61
LW 00 basic measure
LEDS: 1d 71
inspireld [— e e el e e sl === [ S —— f—
validFrom | DATA QUALITY ELEMENTS I
validTo COMPLETENESS LOGICAL CONSISTE] D0 basio messure
1 emmor court: Id 16
begintifespanVersion | I D
1
endlifespanVersion 1TYNOI ONTOTHTQN & CONCEPTUAL i 00 basic measure
"l error count: Id 16 l h
1/IAIOTHTEZ COMMISSION OMISSION CONSISTENCY E]
ONTOTHTEE & IAI0THTEZ SEIMAATOAHNTIKOE BAEI 1
Exrzicite fheyyog pe oy N
Baoilzra oo povtéle BiadiKaaiag A (procedure £) 61 5 = i H H ED.
soptvin o oy (21055 (oteratonst andor | PS T DQ basic measure |DQ basic measure Full com p liant with d
mpoBlypupdy Tou Bivikod  |procedures for inspection bya g 3
Knjisiororn: indexed by limiting qualty (U error count: Id 2 error count: Id 6 | oo
To éupog Tou Belyputog ket 1o : E S D I N M f
ent o byt 1n | SHAPE DQ basic measure |l orc
rov mivaka Atou 150 285 : q]
_ Single sampling plans inde: error count: |d 10, Id |
(Procedure A)]. H emboyr To 11 I
[ I L L L B B B

Full Inspection

If there are errors (error number> 0)
the subset should be rejected, and a

report with corrective actions prepared
and sent to the contractor

Malta 06 February 2018
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Sampling Inspection

FGDC : Geospatial Positioning
Accuracy Standards - Part 3:

Accuracy

National Standard for Spatial Data
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HC Spatial data Quality Model
Quality Evaluation ()

? Start evaluation

Selection of applicable
guality parameter

Deliverable _Evaluate Pr?‘.juc.t
(Dataset) Determine the QC result specification

‘ Finish evaluation —
\ 4 DA

i
Report quality result Report quality result Conformance ol i
N ) oo

Quantitative _» Pass / Fail level
. g

Send_ report_ and Fail Pass Accept the e

corrective actions to { Check deliverable
contractor 4 b
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HC Spatial data Quality Model
Setting quality parameters )

Feature type / | PST / Shape (parcel geometry)
Attribute

Data Quality Element DQ_Positional Accuracy
DQ_Absolute External Positional Accuracy

Quality measure Mean value of positional uncertainties (2D) / id 28

Scope All items classified as “cadastral parcels” set in the dataset.

Measure Root Mean Square Error (RMSEXy)

Measure definition Geometric accuracy of cadastral parcels with regard to the -
adopted geodetic reference system (EGSA'87). =
Result value type Measure i
oo
Result unit - =
Evaluation method Mean value of the positional uncertainties for a set of positions i .
description where the positional uncertainties are defined as the distance
between a measured position and what is considered as the 0
corresponding true position. o
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HC Spatial data Quality Model
Setting quality parameters (2

Feature type / | PST / Shape (parcel geometry)
Attribute

QC Range Urban areas

No of field control points= [(area in acres x 0.1)/480]x20
Agricultural & other areas
No of field control points= [(area in acres x 0.1)/12000]x20

Sampling inspection using Federal Geographic Data Committee
standards, Subcommittee for Base Cartographic Data

Based on “Geospatial Positioning Accuracy Standards —
Part 3: National Standard for Spatial Data Accuracy”
QC procedure Field measurements =
1
Reference data - Ao
: : <]
Hardware / Software GPS receiver and Total Station / ArcGIS and Autocad SW ;
QCR type / format MSExcel file & Shapefile :
Conformance level Urban areas: RMSExy < 0,56m O
Agricultural & other areas: RMSExy < 1,41m &
Sample: 31 contracts TN
12.107 field control points NS
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HC Spatial data Quality Model
Quality Evaluation (2

Field measurements
.

Z! Y 2001198 oy

mea ent planning
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HC Spatial data Quality Model
Quality Evaluation )

|dentifying and targeting checkpoints in spatial cadastral data

- =

[ =
T A
oo
d 004 - e 1
@ : D =

P

actual field Ly

‘\ point

‘1‘5/ ;A\/‘ 4
- ‘ 0

&
(]
> i = ~%

1
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HC Spatial data Quality Model
Quality Evaluation

i N Filling the Quality Control Record
A B (5 D E F G H 1] 3 K g
ApBpog | Meprypapa X X 2 b 4 ¥ 2| no 2 a2l . .
el les it |5 Jasiue it T TS Checklist in MS Excel Format
1| 17001 | Opiof .5 Tzwr., | 27354174 | 27354182 |0.077| 0.006 | 417125082 | H17126081_0.118 [0.014] 0,020
2 | 17002 | Opio/ 5. Tswr, | 27350670 | 27356677 | 0.016 | 0.000 | 417123434 | 4171294080264 [0.070] 0070
3 | 17004 | Opoj X5 T=wr, | 27358481 | 27353475 | 0038 | 0.001 | 417123204 | M7122259_0.245 [0.060] 0.061 Col L.
4 | 17008 o33 Tewr, | 27353560 | 27356579 |-0.105| 0.011 | 417136421 | 417136410 0.107 [0.011] 0.022 »} ri n
5 | 17006 | Omo/ 5. [cwr. | 27350165 | 27380182 |0.164] 0.027 | 4171270.22 | 7127923 _-0.011]0.000] 0,027 0 escrip
& | 17007 | Opo/ X5 Tzwr, | 27300860 | 27300863 _|20.032] 0.001 | 417135447 | 417135440 0.069 [0.005] 0.006
7 | 17003 | O/ %5, Tewr, | 27361216 | 27361210 | 0.065 | 0.004 | 4171273.41 | 417127358 0.025 |0.001] 0005 .
8 | 17010 |Opo/ .5 Cewr, | 27364639 | 27384645 |-0.071] 0.005 | 171336.30 | 417133531 0.003]0.000] 0.005 A Checkpomt Number
9 | 17011 | Opof M5, [=wr. | 27366320 | 27306337 |-0.076| 0.006 | 417133420 | M7130415_ 0.042 [0.002] 0,008
10| 17012 | Opoj s T=wr, | 273667.06 | 27365781 | 0.118 | 0.014 | 417125280 | H171252581 0.010]0.000] 0014
11 17013 | Opoj i zwr, | 27367417 | 27367428 |0.112| 0.013_| 4171323.14 | M171323.15_0.006[0.000] 0.013 : Pk
12 T 17014 Onefs rear | 2reorass | srosr7 s Toa | v.ovs | 4i7isznsy | 4izisesse vaur To0oo] ooe B Checkpoint description
3| 17015 | Omo/ .5 Tswr, | 27367664 | 273678.75 |-0.113] 0.013 | 417130135 | H17120138 0,003 0.000] 0.01
4| 17016 | Opo/ 5. Mewr, | 273039308 | 273093.12 [0.085] 0,007 | 417131138 | H7131131_0.021[0.000] 0008 | i ffi
5| 17017 | Opo/ X5 Tewr, | 27363379 | 27360362 | 0.163 | 0,023 | 4171207.00 | M7130658_ 0,145 [0.021] 0.050 | -
6| 17018 | Opo/ X5 Tewr, | 27363077 | 27369972 | 0.056 | 0,003 | 4171313.41 | 417131336 0.047 [0.002] _0.00 C X-coordinate of field measurement
17 | 17019 | Opoj .5 lzwr, | 27462661 | 27462670 |-0.092| 0.008 | 417288052 | 417288940 0.031 [0.001] 0.003
18 | 17020 | Opoj X5 Tswr, | 27462068 | 274620.71 |-0.022 | 0,000 | 417200120 | 417200118 0.023 [0.001] 0.001 . . L .
13 | 17021 | Opoj X5 Tzwr. | 27463202 | 27463203 |0.002| 0,000 | 4172013.23 | 417291322 0.006 [0.000] 0.000 D X-COOFdInate Of ChGCprInt N Spatlal cadastral
20 | 17022 | Opo/ Xz Tzwr, | 274636.23 | 27460624 |0.055| 0.003 | 417262601 | 417260507 0,037 [0.001] 0.004
21| 17023 |Opeof 5. Tewr. | 27463027 | 27463913 | 0436 | 0.018 | 4172967.36 | 417266747 0.104]0.011| 0.029 dataset
22 | 17024 | Onof .5 Tewr. | 274647.56 | 274647.62_|0.073| 0.005 | 417285260 | 417226254 4,033 |0.002] _0.007
23 | 17025 | Opo/ Y.k Fewr, | 27465032 | 27466042 |0.103| 0.011 | 417280584 | 4172605093 0.093[0.003] 0013
24 | 17026 | Opof X5 Tzwr, | 27465747 | 27466742 | 0.053 | 0.003 | 417204153 | 417204196 0.137 [0.013] 0.022
25 | 17027 | Opof X5 Fewr, | 27466750 | 27466762 |-0.024| 0.001 | 41728463 | 417204525 0.104[0.011] 0011 E AX= X field — X dataset
26| 17028 | Onof X5 Mewr. | 274650.26 | 27466923 |0.034| 0.001 | 4172806.48 | 417280647 0,006 |0.000] 0.001 e atase
27 | 17029 |‘Opof X3 rzwr. | 27468536 | 27486531 |0.22 | 0.000 | 4172007.15 | 417200701 0.136 [0.018] 0.019
28 | 17030 | Opo/ X Tzwr, | 274667.64 | 27466760 |0.247 | 0.061 | 4172830.54 | 417280056 0.013|0.000] 0,061 _
29 | 17031 | Opo/ X5 Fzwr, | 27466875 | 274c68.62 | 0068 | 0.005 | 417283823 | 417282343 0.1%6 [0.038] 0043 F RMSEX— sqrt[Z(AX)Z/ n] —
30 | 17032 | Opof X3 Fzwr. | 274650.00 | 27466085 | 0.028 | 0.001 | 4172802.30 | 417280230 0,005 |0.000] 0.001
31| 17033 |Opof¥.5. (swr, | 27967176 | 27467181 |-0.052| 0.003 | 4172968.11 | 417286822 4.109]0.012] 0.015 E:I =
32 | 17034 |'Onof 3. Fewr. | 274681.05 | 27468113 |0.077| 0.006 | 417200454 | 417200443 0.113 [0.013] 0.019 _ q
o e T eats | 7o o oot bon: | airseroat | arrsemaa s looml oo G~J  The same for Y-coordinate :
4| 17036 | Opof .5, Tewr. | 2736747 | 27465780 |0.031] 0. 3172400 | 417203405 0,053 [0.003_0.004 LR
5 | 17037 | Opo/ X3, Tzwr, | 27463064 | 27469971 _|0.076] 0. 317287430 | 417287440 _0.017 [0.000] 0,006 K RMSE it ) AY2 3
6 | 17038 | Opo/ X5, Tewr, | 27460520 | 27460833 _|0.044] 0, 7285721 | 172857 240,032 |0.001]_0.003 = [Ax + ] i
37 | 17033 | Opo/ .5 Fewr. | 27470470 | 27470487 |-0.081| 0.007 | 417285234 | 4172865228 0.055 [0.003| 0010 Xy sq
33 | 17040 | ‘Opof .5 Mzwr. | 27471274 | 27471278 _|40.047| 0.002 | 172853.57 | 417286356 0,004 |0,000] 0,002
33 | 17041 | Opo/ X5 Fewr. | 27471811 | 274718.12_|0.008| 0.000 | 417287068 | 417257073 0.051[0.003| 0.003 i
40 | 17042 | Opof X5 [cwr. | 27472256 | 27472257 |0.008| 0.000 | 4172876.34 | 417287635 0.002|0.000] 0,000 1)C f 3) P Fail dat
41| 17043 |‘Opof X5, Fewr. | 27472550 | 27472547 | 0.032 | 0.001 | 4172023.06 | 417202389 10.061|0.004] 0.005 ( ) ( ) / 1
42 | 17044 | Owo/ X5 [zwr, | 27472048 | 27472044 | 0.043 | 0.002 | 4172688306 | 417265890 0.061[0.004] 0.006 onrormance ass/ra ata
43 | 17045 | Opof X5 fewr, | 27473461 | 27473462 [0.013] 0.000 | 4172021.34 | 417202130 _0.039 [0.002] 0.002 H 'ty
34 | 17046 | Opof %3, Tewr, | 274737.21 | 274737.10 | 0.016 | 0.000 | 417220402 | 417250494 0,017 |0.000] 0.001 qual'ty Ievel quall resu‘t d
Mo cpog Mzgog dpog
s 0.007 v 0.008
#}.Z.1 yOpaKTTRIoTIKG aTpEo RMSEx 0.082 RMEEy 0.088
PBpoopa | 0636
Mioo epog | 0.014 0
RMEy | 0.120
'Cblo ﬁlo‘oxl'l Apifeia 0,208
'Opia anodoxnc ]
SEx 0.40 0.08 \
SEy 0.40 009 | JAnodcurd (2) Quantitative data &
RMSExy 0.56 0.12 lAnodskro . Vs
[AlpiBzia 0.97 0.21 lanodznro quality result
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Quality Control of Deliverables
Implementation of spatial QM

Intermediate deliverables:

* The intermediate deliverables aimed at detecting methodology errors and &
the inspection results are sent to the contractor to take them into account in |
the creation of final deliverables '

« The correction of errors and additions of intermediate deliverables are
controlled by HC during the final deliverable’s quality control
Final deliverables: =
« Acceptance of the final deliverables is determined by NCMA U5
. . T : L 5
 If the deliverable meets the technical specifications requirements, it will be it
accepted, otherwise will be returned to the contractor for correction =
« The contractor corrects the deliverables and delivers them again for ul .
verification -
In both cases the results of quality checks are reported to the contractor using @

standardized quality control records (checklists, shapefiles, access files e.t.c.) \Q@
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Quality Control of Deliverables
Implementation of QM ()

Quality control of Intermediate deliverables

Data uploading @ @ ©
Legal inspection @ @ ©

Thematic
data

Technical inspection @ @ ©

Parcel boundaries correctness based on the delineated boundaries of the

properties as shown on orthoimages @ @&

Implementation correctness of topographical diagrams 2 E

(19]

T Implementation correctness of bounding parcels within administrative acts @ () @ s

— oo

-% Cadastral parcels area compatibility (area in cadastral data vs area in deeds) @ e

(@

«n The ability to detect non-localized properties @ 0 .
Possible errors on parcel boundaries using neighboring parcels -
Geometric accuracy of spatial data with field measurements 7:::?

DQ_Element: ‘ Completeness ‘ Logical . Temporal ‘ Thematic \Q_\o‘y\

Consistency Accuracy

Malta 06 February 2018 SDQ 2018
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Quality Control of Deliverables
Implementation of QM ()

Quality control of Intermediate deliverables

Completeness of deliverable, structure and content correctness @ @

QC-lawyer and QC-Tech team perform quality control of land properties in the
cadastral data base by employing stratified sampling. The sample size is 50 to 70

land properties per delivery @ ( ) @
QC-lawyer and Supervisor / QC-Tech team perform quality control of objections and

(9]
©
©
©
5
u  petitions for corrections in the suspension cadastral data base, by employing
% stratified sampling () @ (data uploading) @ ==
= ]
§ QC-lawyer and Supervisor / QC-Tech team perform quality control of the reformed B
= cadastral data base. On the first reformed cadastral database (revised according to hoO
£ the decisions of the Committees), checks are run to confirm the correctness of ]
= implementation of decisions of the Committees, by introducing a stratified sampling il
inspection @ (data uploading) @
The sample size and acceptance limit is determined using Procedure A of ISO 2859-2. 8
The Acceptance Quality Limit (AQL) set at 2,5%. -
&
AN
DQ_Element: ‘ Completeness ‘ Logical ‘ Temporal . Thematic \’Q_\ >
Consistency Accuracy Accuracy L

Malta 06 February 2018 SDQ 2018
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Quality Control of Deliverables
Implementation of QM ()

- Quality control of Final deliverables

Data uploading @ @ ©

O
9
© (© . -
£® Legal inspection - X X
O
= Technical inspection @ @ ¢
5 Completeness of deliverable, structure and content correctness @ @
©
& Correlation of spatial data with corresponding thematic data @ @
& S =
2 8 QC-Tech team checks the completeness and content correctness of contractor’s =
e internal audit report LR
o oo
= Quality indicator of cadastral data @ ) @ A
@  Scanned documents Ul
@

0

gr=]
DQ _Element: ‘ Completeness ‘ Logical . Temporal ‘ Thematic \Q\oy

Consistency Accuracy Accuracy
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Acceptance sampling of cadastral data @)

Based on the technical specifications of the Hellenic Cadastre, in order to determine
the acceptability or rejection of the deliverables, an sampling check is carried out
according to procedure A of ISO 2859-2: 1985 "Sampling Procedures for Characteristic
Control - Part 2: LQ for Single Batch Inspection”

Comprising of:
v" Legal control of registered property rights and titles (QC-lawyer)
v Quality control of spatial cadastral data (QC-Tech team)
D
using ISO 2859-2 5
Lot size All items classified as “properties” set in the dataset. dt;'m f:
Limiting quality (LQ) 12,5 for Suspension database / 8,0 for First registrations database R
Sampling method Random sampling i d
Sampling unit Property (spatial & legal information)
Sampling range Number of sampling units (n) according to LQ F
Conformance level Number of nonconforming unis — acceptance number (Ac) according to @
LQ \Q@
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Acceptance sampling of cadastral data (2

Quality Parameters The same sampling inspection also
performed at each intermediate
Location of cadastral parcel deliverable

¢ Address
e Place name / Toponyms

Correctness of neighboring owners

(sample: ~ 60 parcels / delivery)

Correctness of parcel area
e Compatibility compered to “Compatibility zone”
e Compatibility with neighboring ownerships areas
e Compatibility with the area from documents of declared rights
e Equality with GIS area
Correctness of parcel boundaries

o Compatibility with materialized parcel boundaries on orthoimages
e Number of sides of parcel in comparison with those described to registered deeds
e Dimensions of every side of parcel in comparison with those described to registered deeds

Completeness of buildings

cadastral data

O
E
e All buildings shown in orthophotos have been registered in the database of descriptive
&

a
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Acceptance sampling of cadastral data @)

Quality Indicator of cadastral data

Quality Control Records (checklist)

HMEPOMHNIA E-AI'O HE AEITMATOX: 27/042011 EROMIIAATCTEREMATR meOZAEII'MATOZ 251 I
[MAPAAOTH:ANAPTIEH ___ |MEAETH.KIB0 [NOMOT: AATIOIOY [O-TA: AASIOIOY [AIKHTOPOx-
:Im; B- ZTOIXEIA AKINHTOY - ZTOIXEIA AIKAIOMATOX A-STOIXEIA TITACY E- ZAPOSH g
i . :
D s E g §lE |8 g " z
7} s8] (5 lele [5)slallE 2 g lEle i glelEl.1.1 |z i g
< HHEAH A HAHHAARE HEEHHHRH LR IR
: R HHER B UL REH AR
(4v] g g sz |5 ] g (e g| B g 4|65 g] = g E g ¥z eg Z[B|E|E|B FlSl=- (B2 22 (8] ¢
+ g g| Ezg|EE|E[es|E [E2 Ble|zg| 2 2 |RE| & = [E|E g8 =|E sl8 s|a|E(z(2(|8 8 |5 3
g g 5E| £ |8 £ g g5 E
© g g 25159 | 5|22z (38|22 |36 (2| ¢ 218213 (- (a5 82 - =(2)|5|z HHHHEEE HE
| I el ] (2|2 =B |E g Elg|EE| B z3|E g|d[5|8 E| &
-O 5 olBs E’! o lgal & I &l 2 Elxl o g I} i Py gl & § § Irej Pl IS T I ) Z| 5
E 1|80 02002/ 0/0 4 v Y 4 Y v 4 X
(o))
8 AS205M3IB004 /070 \' J J 4 J X
| Ses0se0iadnot /070 v v v v v v
4230560502008/ 0/0 v v y v y V C]
fEcmmsme 040 ! ! ! ! ! ! i
ZYMBAZH: KT80 0.T.A: 80045 EAETKTHZ: AZHBA [ﬂ En
NMAHOO0E AEITMATOS: 20 e o e - o DI"I ’_I
© KAEK fuzifven opto | OpBérara ‘:"""E::Z';" ""; z";’,g;:::"" AREA_DOC GIS VLSO/LSO ::{':":: “"I"Az"':fv" Suv/vec |BLD| K Maparnphosic AnoriAzopa %
o e o o — T TeE T .
S x| o | o o w | on | O s | 4o
— 8 Tog&e_ 0K 0K ZK 0K uz CD(]E;&_!Q) MDTDZVMBUMIO.E D a
[{e] Arhooam) 0K OXI 0K 0K OXT [BEN EYMGINET ME TO
" — s Tithax OK OXI OK OK OX1 YNOBAOPO ANA®EPEI OTI|
T O | 2 | somonns s AL L
a I'I:-?En ' oK oxI oK oK oxt oxt 0XI VT KA ATTACTA
m TOEVN;;EH& OK o l‘J)):(l OK g: lil])'((l I:: I::(l [TETPATONIKA D
Tithax OK OK OK OK ATA
4 800450616044 mz““f. ] 0K oK |0.K 5:551;:5(1::1 T ANDBEKTO
n;nm oK 1AIOKTHE 1AS .
Toroypagus (&=
\\_\
. Each field of QCR completed with the result of quality control (Boolean value - Pass / fail) \i\\\
. . . . . . . . . o
and in column “Notes”, the inspector describes the divergence from the requirements of techical specifications \?/
. In column “Result”’, completed with the final data quality result of inspection (Boolean value - Pass / fail) —
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Effectiveness of the quality control methodology
Public Suspension figures

Datasets Rights Petitions for correction and Acceptance limit Result
Objections (AQL) (average)
236 ‘ 6,522,190 ‘ 250,590 ‘ 5% ‘ 3,8%
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Conclusions

“The project's success is mainly based on the following factors:
+ Both Contractors and HC use a detailed quality plan based on ISO 10005,

7~ Mandatory implementation of internal quality checking (similar to the quality
controls of HC) is performed by the Contractors and results are submitted to HC
for checking and validation,

== Implementation of quality control by HC using a Quality Plan and detailed quality
procedures is performed by trained staff and using custom software applications,

| —

7 The effectiveness of the quality control methodology that is adopted by HC has [J1&

resulted in very small percentages of appeals and petitions for correction by %n"fglﬂ

owners in the suspension cadastral database (avg 3,4% & <1,5% in spatial data).” =
[Status report on Dec 6, 2016 of the World Bank. Work group on the Hellenic Cadastre] 0

# Current status 3,8% & <1,5% in spatial data
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Thank you for your attention
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