é NCMA S.A.

The new Basemap "LS0O25’

project information and quality

Contract Manager
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< The New Basemap: LSO25

+ Large Scale Orthophotos (LSO25)

Nationwide 25- cm- GSD orthophotos
+ Update for

* VLSO (20 cm GSD, maijor cities, True Ortho, 2007)

* LSO (50 cm GSD, national coverage, 2008)

uuuuuu

+ Uniform accuracy basemap for property registration

215608214605 Ao

cities, smaller settlements, rural & uninhabitec f il

+ Engineering, Education, Land Use, R
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& LSO25 — basic features

Large Scale Orthophotos (LS0O25)

3 contracts ~132.000 km2/ November 2014 — July 2016 (expected)

Orthophotos

Pixel size (GSD)

0.25m

Radiometric resolution

True Color (24 bit),
NIR

Image type

JPEG2000 + .j2w

Image dimensions

2000 m X 1500 m

Number of images

49182

Digital Elevation Model (Orthometric Heights)

Pixel size (GSD) 2.00 m

Perimetric Cover 300 m

Imade tvpe GeoTiff Floating
ge typ Point Grid

Image dimensions

2300 m X 1800 m

= Yy

Number of images

andsat

B A Image L
=11 ONORRNU'S Navy. NGA: GEBCO

May 2016 Q-KEN plenary meeti
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& LSO25 — project information (1)

Large Scale Orthophotos (LS0O25)
3 contracts ~132.000 km2/ Nov 2014 — July 2016 (expected)

+ National Strategic Framework 2007-2013 * Operatio
Component of “Digital Convergence” (EU-fund

+ ~3.1ME€E
+ 3 contracts, Greek/EU contractors

+ Strict timetable (EU-funding
for cadastral projects)

May 2016



& LSO25 — project information (2)

Large Scale Orthophotos (LS0O25)
3 contracts ~132.000 km2/ Nov 2014 — July 2016 (expected)

l II .IIISMI
Max M Ave Dir. Int. Gust

06/09127.2 15.621.213.562.6/SSW110.0/33.41013.5 Tr 5.9FEF 15N tiE
> ] . 06/10/27.6 16.222.2 15.1 66.8 WNW 10.2 44.51014.1 2.0 44- -{%a%;,n ¢
+ Critical Operat|ona| delays N 06ALFEXI21.0247 140523 INW. 123352 10149 Tr 52X 10.9 MUY el
06/12 1] 17.224.4 14.557.70SW " 10.2 31.51017.3[ 0.0 G 2. *'{'“}#

2 2015 06/13EPXY 19.024.712.949.50 S 12,5 31.51016.6/ 0.0 72 [ 13. ‘{'ii'?;##!i C

Q 06/14EE¥] 17.824.7 14.053.3/SW 8.3 27.8 1014.1 00 = 29 NIET T 2

+ Initial timetable reduction

+ Delays due to slow + Late sub
processing at Min Of Defense G

+ Capital Controls ===RISK
MANAGEMENT?
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& LSO25 — project information (3)

LS025(QC_LS025)

Current Project Status

+ Flights completed in Nov 2015

+ ORTHO/DEM Production Completed in Feb 2016 (LSO25-3 i
2015)

+ Border areas: Satellite Imagery (World View 11

SAT. IMAGES

May 2016



Reference system & Projection

+ Active GPS Network

+ 98 stations

+ HTRS07- ETRF89

+ HTRS07-> GGRS87 (TM

May 2016

@ HEPQS Transformation Tool

HEPG@S

EAARvIKG Illnn[u/u Evromiopod

K@ 25

EPIO SYTXPHMATOA0TOYMENG ATIO THN EYPQITAIKH ENQSH
ZTO NAAIZIO TOY EMIXRIPHZIAKOY ITIP O PAMMATOZ « KOINQNIA THE ITAHPO®OFPIAZ »

Apetnpio

YwdpsTo0:

Zlootnue Avagpopds:
Tonog ouvivwy:

Mopepr ouv/vuwy:

OploBéTg Ty

Sninom:

HTRSO

I Apyzic  Emelepyooic Epyohsic  BorBeaw
Blk&h e e

| Nertoupyia pe nhn<rpokdynon | Aertoupyic apxeiou |Ku'ru\rputpr'1 mwévmv|
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Tiomya Avapopés: |HTRSO7 / TMO7
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- Tonog ouvfviov:
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YpépsTp:

[ o)

]
]
- | Moperi ouvAmov:
]
]

OproBETne Tpcov:

"Exer nedlo 12 'Exel emnpdofzta nedia

'Bxet nzdio 1D
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'Exet eminpdobeta nedix
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& LSO25 vs. previous LSO basemap (0.50m)
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LSO25 — DEM (sample)
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PN LSO25 Quality Assurance

Quality Control for LS025(QC_LS025)
Jan 2016 — June 2016 (expected)
FGDC National Standard for Spatial Data Acci

+ Outsourced QC: "QC_LS025"
+~170 k €

+ Project to be completed within 6,5 months

Two groups with separate tasks:

Spatial Accuracy QC

Horizontal Accuracy
Heights (DEM)

Image & DEM QC v

g Ima

Radiometry
May 2016



& LS025 Quality Assurance

Quality Control for LSO025(QC_LS025)
Jan 2016 — June 2016 (expected)

+"QC_LS025"

Key-challenges:
 tight time schedule- rearrangement o
« extensive field work in winter
«  QC of QC-LSO25 (1)

« fast evaluation and f

quick correctio

May 2016



& Positional accuracy — LSO25

v Orthophoto Positional accuracy

(Fully manual gc procedure)

1. QC_LSO25: 2500 check points
2. In-house: ~2200 check points

May 2016



Positional accuracy — sampling

Optimal Sampling distribution

May 2016




N Positional accuracy — LSO25

v Orthophoto Positional accuracy

(Fully manual gc procedure)

In-house: ~2200 check points

2. In-House:
= Control Points of past projects
= HTRSO07 or other ITRF realizations

= recalculation of reference points using stored HEPOS
rinex data (2008-2009)

= ~85% traced and utilized in LSO25 images
=  Trimble Business Center v.2.0, ArcMap v.10.0

May 2016 Q-KEN plenary meeting 15



& Positional accuracy — LSO25

+ QC_LS025

¢ In_House

May 2016



Positional accuracy — documentation & results

AEATIO METPHZEQN *HMEIQON EAETXOY OPOOEIKONON

KOAIKOE AEATIOY: HMEPOMHNIA METPHEHE: ONOM/IMO TAPATHPHTH:
0 Touo2 AR QN 0% 2016 QOESA QU 2 g

ZIKITZO AKPIBOYZ @EZHE TOY

SHMEIOY EAEFXOY MEPIFPA®H EHMEIOY EAEMXOY

Karoyn: KwBikég anpeiou ehéyxou: () ty D2 LA oo |
MeBoSohoyia raparnphoswy:
GPS RTK [eaTOrPAGIA
Fast Static GPS / YWOX KEPAIAE:\&gm [N,
NAPATHPHZEIZ: .
Meproyr :. : i

Py Dpa Kumvmwﬂs ( Evnpin An&n) ki) ’g‘ A=\
E y Eiacq%m Enpeiou;........

LORAGA. .. \I\ﬂ\lﬁn %c} .

Topn:
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<& Positional accuracy — documentation & results

Identfy from:

Location:

419,933,352 4.471.269,429 Mete ~

i B

Field
x_ref
x_ortho
dx

dx2
y_ref
y_ortho
dy

dy2
dx2_dy2
R

Value

419933,086
419933,367
0,281
0,078961
4471269,471
4471269,38
0,091
0,008281
0,087242
0,295368

e

MINAKAT OPIZOMTIOTPAMIKOY EAETXOY NAPAAOTEQN

A

ApiBueg
anusios

Nepiypagr Inusiou

X Avepmen

D

XYnépaBpou

E

%

E

ax

G

¥ Avstapueo

Y¥nafaspou

ay?

RN

066603874501

667294,118

667294,050

0,00462

3875672,845

3875672,967

0,014884

0,01551

066803879001

668204,805

668204,735

0,0049

3880073,784

3880073,729

0,003025

0,00793

067003873001

671819 824

671819,751

0,00533

3880494,860

3880454,890

0,0009

0,00823

067403873001

674209,688

674209,612

0,00578

3880293,073

3880293,404

0,109561

0,11534

067603877501

677765,047

677764967

0,0084

3878030,060

3878030,121

0,003721

0,01012

067603882001

676950,262

676950,410

0,0219

3883294,486

3883294,502

0,000256

0,02216

067B03EB2001

579648,432

G79648,435

9E08

3882181,730

3882181,34%

0,047961

0,04797

068603882001

686368,826

686368,530

0,01082

3383002,393

3883002,675

0,079524

0,09034

068603885001

687547,144

687547,144

0

3886348,601

3B86348,470

0,017161

0,01716

068003877501

681863,248

681863,258

0,0001

3878960,010

3878960,194

0,033856

0,03396

056003912001

560837,537

560837,470

0,00449

3912921,567

3012021,615

0,002304

0,00673

056003915001

561489,222

561488,184

0,00144

3915359,546

3915359,627

0,006561

0,008

1

562486,955

562486,978

0,00053

3911098,768

3911098,928

0,0256

0,02613

056203913501

563869,751

563869,734

0,00029

3914059,707

3914059,505

0,040804

0,04109

056603910501

566131,114

566130,958

0,02434

3910819,980

3910820,011

0,000961

0,0253

0,00922

0,021329

0,02055

521637,085

521636,989

3893066,860

3893067,037

528399,676

528399686

0,0001

3895241,670

3895241,737

0,004483

0,00453

531033,949

531033,921

0,00078

3899336,643

3899336,675

0,001024

0,00181

053203904501

533007,674

'533007,589

0,00722

3905768,719

3905768,759

0,0016

0,00882

053403893501

534611,228

534611,236

56,4605

3898966,803

3898966,715

0,007744

0,00781

041004084501

410357,516

410357,444

0,00518

4085678,855

4085678,970

0,013225

0,01841

036004093501

360462,619

360462,487

0,01742

4094656,067

4094656,084

0,000289

0,01771

036004093502

360080,067

360080,042

0,00062

4093689,232

4093689,217

0,000225

0,00085

036204093501

363033,415

363033,267

0,0219

4094508,657

4094508,643

0,000196

0,0221

036404096501

365464,876

365464,630

0,0346

4007346,725

4097346,920

0,038025

0,07262

036404098001

364256,799

364256,839

0,0016

4099318,781

4099318,637

0,020736

0,02234

037404108501

374427,892

374427,755

0,01877

4109790,251

4109790,498

0,061009

0,07978

037604098001

377246,007

377246,020

0,00017

4008408,537

4098408,481

0,003136

0,0033

037804104001

379258,592

379258,587

2,5605

4105513,464

4105513,718

0,064516

0,05454

038004113001

381421,598

381421,549

0,0024

4114390,907

4114390,819

©0,007744

0,01014

038404111501

385678,524

385678,525

1E06

4112914,256

4112914,253

9EDE

1E05

Identified 1 feature

May 2016

Méoog Dpog £X

RMSEx

Méog Opog 4Y

RMSEy

0,85341

0,02753

0,16592

0,28717




- Vertical accuracy — DEM

« Orthometric heights of control
points vs. DEM pixel values

- Identify
= = = : Y Identify from: [ <Top-most layer- B4
* Level |Ocat|0nS, nOt bu I Id I ngs e = Vert_chedk |1 o otion: l 448,091,344 4.510.703,960 Mete
s d 0448045

Field Value

Shape Point

D 51

code 044804510501
443089,998
4510704,753
443,779
442,874
0,905

Identified 1 feature

RMSEz<= 0.70 m
Abs. Accuracy <= RMSEz*1.73m = 1.47m (20)
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& QC - image visual quality

v" Orthophoto visual checks —QC_LS025

(complete manual inspection of LSO25 | B

dataset)

= Artifacts, shades/clouds, snow, smoke,...)

= Orthorectification issues (smears, wavy
features, ...)

= Radiometric issues (blur, hue, saturation...)

» Image connection/continuation problems
(geometric & radiometric)

= Block connection problems (geometric &
radiometric)

also
» Land coverage (different flight epochs)
= Connection between contracts (LSO25)

+ quality in
processing of
classified areas

May 2016

Q-KEN plenary mee

Evaluation method: Full Inspection

& wavy feat




QC — image visual quality (2)

Smoke, cloud shadow

discontinuity

Different contractors- radiometry

May 2016 Q-KEN plenary meeting 21



= g QC - radiometry check

v" Orthophoto Radiometry checks
(Fully automated procedure)

Checking for

= Nr of bands

= Nr of lines

= Nr of samples per line

= Mean histogram value

= Standard deviation

= Saturation (values 0 & 255)
= Values width >=230

QC-LS0O25; customized SW

Evaluation method: Full Inspection

May 2016 Q-KEN plenary meeting 22



Metadata

Open Data/NSF/ Inspire requirements

Generation of Metadata for Orthos, DEM, aerial photos

Vector data: UML diagrams, GML generation

Contractor->NCMA SA communicational schema

Validation using Inspire Metadata Editor

PEAN COMMISSION > INSPIRE > INSPIRE GEOPORTAL > Metadata Editor

New Open Validate Save Save astemplate

Help About |INSPIRE Spatial Dataset - en

Metadata Identification = Classification Keyword | Geographic | Temporal Quality&validity Conformity = Constraints = Responsible party

May 2016

GEOGRAPHIC LOCATION

T Geographic bounding box (*) g
North Bound East Bound 22::11 West Bound
Latitude Longitude L atituds Longitude

37.97595726 23.45516238 37.94870021 23.40983672 ﬂ

37.97595726 | 23.45516238 | 37.94870021 |23 40983672‘ g

T Countries g

‘ --select a value M |

INSPIRE validaticn errors: 0

awpo 2
‘ i dewEip 08, e
oppoy g odrying

2007/2/EK tov
Evpomeixow
KowoPoukiou kot o
Tupfoviiou doov
apopd T
petadedopéve. Date of
publication: 2009-12-
15

Degree: Conformant

bg cs da de elenes et fifr hu f £ v mi ol pl pt ro sk s sv
Basic

INSPIRE validation wamings: 0

Resource Locator

http://wwwktimatologio.gr

Close

Temporal Reference

Date of last revision: 2015-12-01

Geographic Bounding Box

\Noith 37.97595726|

West 23 40983672

|East 2343516238

|South 37.94870021




Metadata

Commission

Validation using Inspire Metadata Editor
Aerial Photos-no keyword / not valid
Reference system definition- external

Necessity of a fully open, functional tool

e e ke

codelnt="htp:/ /www. isotc211.org/ 2005 /re

</gmd:characterSet>
<gmd:hwerarchylevel >

<cgmd MD_ScopeCode codelLnt="htp:/ /standard
codelLntvalue ~"dataset” ~dataset < gmd MD_Sc

</ gmd Meer archylevel >
<gmd:contact>
<pmd: Cl1_Responsible arty >
<gmd  organesathionMName >

“geo Charac tarSrng SEBvmd KrnparoAdyo |

</gmd orgaresationName >
<gmd:contactinfo >
<gmd:Cl_Contact>
<gmd address >
<gmd:Cl_Address »
<gmd: elec trorecMadAddress >

Cgoo Char ac terSnng Hktimagen®ktis

</gmd electrorecMadAddress >
</gmd:Cl_Address >
</gmd: address >
</omd:Cl_Contact>
</gmd: contactinfo >
<gmd:role >

<cgmd C1_RoleCode codelnt="htp://standan -
~ WC Reference date (*)

OPEAN COMMISSION > INSPIRE > INSPIRE GEOPORTAL > Metadata Editor

New Open Validate Save Saveastemplate Help About |INSPIRE Spatial Dataset - en

Metadata Identification Classification | Keyword | Geographic Temporal Quality&Validity Conformity C
KEYWORD

MANDATORY: Salact at least arn INSFIRE Data themes from the list. OFTIONAL Select 3 keyword from the available ra,
T Keyword value (*) ﬂ

(GEMET - INSPIRE themes, version 1.0, publication, 2008-06-01) OpBopwroypapia g

T Keyword from INSPIRE Data themes (*)
|—-select avalue v | g

INSPIRE validation errors: 0

M Keywords from repositories INSPIRE validation warmings: 0

| --select a value r

7 Free keyword
v Keyword value (*) g Close
| OpBoguroypagpia

M Originating controlled vocabulary g

T Title (%)

|GEMET - INSPIRE themes, version 1.0 |

7 Date type ()

codelLnstValue ="p "
</gmd roke >

L

May 2016

|2008-06-01

Apply

Date of publication ¥




Thank you

ts?

Any questions or commen
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