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Reference database (ITGI)

Pourcentage ,
-"':’:\'"'-\. Régle topologique d’erreur Résultat Remarques
e = e . g pologiq rev 221 q
- l ' . toléré
"-:-H"' d atl n C C I e 1 1 O k 2 O 1 4 - 2 O 1 7 AddPtGeom_is_contained_in_Building_or_PPC 0,10% 0,00%
- n AddPolyGeometry_type3_overlap-Building_TGID 0,10% 0,00%
AddPolyGeometry_type5-is_contained_in_Building_TGID 0,10% 0,00%
AddPolyGeometry_type6_is_contained_in_PPC_TGID 0,10% 0,00%
Brunnel_wider_or_as_wide_than_WCSurface 0,10% 2,34% 9erreurs
. Building_Beyond_PPC_and_Building 0,10% 0,00%
Building_must_not_be_completely_within_PPC 0,10% 0,00%
Building_must_not_overlap_Building 0,10% 0,00%
Building_must_not_overlap_PPC 0,10% 0,00%
Building_must_not_tot_surimpose_Building 0,10% 0,00%
. Building_must_not_tot_surimpose_PPC 0,10% 0,00%
Crossing_at_intersection_dirtroad 0,10% 0,00%
Crossing_at_intersection_dirtroad_path 0,10% 0,03%
Crossing_at_intersection_dirtroad_road 0,10% 0,00%
= Dirtroad_Path_connectivity 0,10% 0,00%
Automatic controls (Complete datasheet) pm=e
p Dirtroad_must_not_tot_surimpose_Dirtroad 0,10% 0,00%
Dirtroadsegment_connectivity 0,10% 0,00%
H H H H No_DirtroadSegment_in_Building 0,10% 0,00%
= Domain, Logical and Thematic consistency o0 oo
No_DirtroadSegment_in_WCSurface 0,10% 0,00%
. . No_DirtroadSegment_in_WaterSurface 0,10% 0,00%
V | t I S | th d I S O No_gap_in_Dirtroadnetwork 0,10% 0,00%
IS u a CO n ro S al I I p I n g I I le O Netkmmarker_in_neighbourhood_netwerkelement 0,10% 0,00%
No_netkmmarker_on_Building 0,10% 0,00%
- . No_netkmmarker_on_Dirtroad 0,10% 0,00%
| | C pI t P t I d Th t y No_netkmmarker_on_PLC 0,10% 0,00%
ompileteness, Fosituonal an ematiC accurac R o 200
No_netkmmarker_on_Path 0,10% 0,00%
- No_netkmmarker_on_Road 0,10% 0,00%
Q u al Ity re p O rtS No_netkmmarker_on_WCSegment 0,10% 0,00%
= No_netkmmarker_on_WCSurface 0,10% 0,00%
b L No_netkmmarker_on_WaterSurface 0,10% 0,00%
= LC_must_not_overlap_LC 0,10% 0,00%
LC_must_not_overlap_spec_PPC 0,10% 0,00%
LC_must_not_overlap_WCSurface 0,10% 0,03% ObjectID 1795, 1810. Overlap bien visible
LC_must_not_overlap_WaterSurface 0,10% 0,00%
LC_must_not_within_LC 0,10% 0,00%
Barrier_on_road_and_dirtroad 0,10% 0,63% 17 erreurs!
B Narrowpassage_on_road 0,10% 0,26% 7 erreurs
" No_Obstruction_on_Netkmmarker 0,10% 0,00%
" No_Obstruction_on_path 0,10% 0,00%




Quality of the database?

< Inaccuracies induced by our QC

Not the latest information
Photo interpretation has its limitations

Not all data were updated

Quality Assessment is needed
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-
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Quality Assessment Process

—

<~ Preparing test data internally

Ly

QC_ZoneXX.

Add some extra attributes

a2 XK
=
hape Ar % QC _State L
15,273152 Unchec! |+
15,51537% Unchecked feature Exist from origin " State |+
15,901854 Unchecked feature Exist from origin N . .. |+
15,938834 Unchecked feature Exist from origin turej Exist from origin il <
16,37614 Unchecked feature Exist from origin Ire 38 |+
16,44227 Unchecked feature Exist from origin — = ] =Null= | <
16,584054 Unchecked feature Exist from origin Ire | <
16, 736645 Unchecked feature Exist from origin | =
16,742548 Unchecked feature Exist from origin Ire | New |«
16,856315 Unchecked feature Exist from origin | <
16,959457 | Uncheched feature Exist from origin ire | Deleted B
17,305617 Unchecked feature Exist from origin Ire % |+
17,508474 Unchecked feature Exist from origin — Transfered from | <
17,616282 Unchecked feature Exist from origin Irg: Trﬂnsfered tl} & | <
18,000065 Unchecked feature Exist from origin ) |+
18,005812 | Unchecked feature Exist from origin iré | Geometry modified -
18,222058 Unchecked feature Exist from origin I . - 5€ |
I 1888877 Unchecked feature Exist from origin ﬂ Attribute modifed —se |«
18,709804 Unchecked feature Exist from origin ire i se |-
18,87735 Unchecked feature Exist from origin 1 GEDH‘IETF'_.I' and Aftribute [ se |-«
18,893766 Unchecked feature Exist from origin ire I:Ith er... 38 |«
19,3275%4 Unchecked feature Exist from origin R . [+
19,376775 | Unchecked feature Exist from origin ire |Reverse geometry (flip B
19,953117 Unchecked feature Exist from origin Ire W B
20,072379 Unchecked feature Exist from origin | 36 | ¢

" E

(0 out of 298 Selected)




Quality Assessment Workflow
g e

Update and corrections Indoor .
Using orthos, dtm, ... .
> . QC_ZoneXX.mdb

updated /

Field validation (‘outdoor’)
Using ArcMap on a pen
computer

QC_ZoneXX.mdb

prepared j

3
L

Integration in one
database

Domain consistancy
tests —>

. QC_ZoneXX.mdb QC_ZoneXX.mdb

, K validated ‘in sity \' checked j
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Quality Assessment Results

==

o7 After field validation

@ cMT_QControl (2) - F21.mxd - ArcMap —

D2Es& B x G-f2m VOGS0,

QM3 ®s T2« NE-T k(@
Editor~ | » 4 ” " . x

= . & - o B
{8 {1 {9 | Create New Selection | Remove From Current Selection Add to Current Selection @ v & <% [ -
3D Analyst v - 1 .

BN R &
H a

o

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Table Of Contents 2 x ; X J

Talus. ~ 8
Levée_de terre
Zone_particuliére
Zone_de_dunes
Surface ferroviaire
Occupation_du_sol_su
Bitiments
Forme_extérieure
Fonction_intérieur:
Construction_particuli
Brunnel
Surface_de_cours_d'ea
Plan_d'eau
Zone riche_en_eau
Géométrie_compléme
Occupation_du_sol_su
@ [ Occupation_du_so
@ [ Occupation_du_so
[] Etiquettes
[1] PérimétreSymk:
®
& @ Orthophotos
@ [0 New Group Layer
= O New Group Layer
- = @ DTM_1Im
Value
T High: 34871

Low: 31,2753
=] Shad_1m
Value
 High: 222
Low: 60
© O GRID_10K
= [ _RD ORTHO COL b

<
[ Table .. [ At

-

After indoor
and outdoor
corrections

U

~

/

Seament de cours d'e ¥
ol

@ cMT_QControl_global.mxd - ArcMap

OepEs x

Editor ~

File Edit View Bookmarks Insert Selection

Table Of Contents. 2 x

888:

o ®

Segment_de_cours_d'c

& Domaine_militaire
Batiment

& Zone_de dunes
Surface routiére_de jo
Surface_ferroviaire

@ Occupation_du_sol_su
© Construction_particuli
[ Surface_de_cours_d'ea
Plan_d'eau

B Zone riche_en_eau
Zone_particuliére

[ Occupation_du_sol_su
Eléments supprimés (ou 't
Arret ferroviaire
Borne_kilométrique

BB

EICEC]

]

BEEE8

@

& &

Entrave_a_la_circulatio

Construction_particuli
Hydrologie_ponctuell
Teril_en_forme_de_co
Hauteur_historique
Entrée_d'une_grotte
Arbre/Buisson_surface
Arbre/Buisson_sur_un,
@ Construction_particul
@ @ Végétation_linéaire_su
Végétation_linéaire_su
Abrubt

Talus

Levée_de terre
Géométrie_compléme
Brunnel

FEEEBEBE
RNERRRRRER

B

&

Segment_de_voie_fern

]
INRARRRRRE

Segment_de_voie_non

Segment_de_chemin_s
Segment_de_route

i)

| E Attrib.

Geoprocessing

Customize  Windows

{8 {7 {9 | Create New Selection | Remove From Current Selection Add to Current Selection @ v & 2 [

Help

& - ([12000 M| l=1- 11l

BAMQ N € T2 p W W-T K

s

3D Analyst~ 2

> &
¥ #Forme non spécifi
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570074,8 711077,3 Meters




Quality Assessment Progress

- 8¢ 83
1 &4 layers
o @ AD_6 BelgianLandTerritory
O

Current status

[] <all other values>
QC_Process_Step
T - Extract Request
[ 2 - Extract Receipt
. 3 - Mdb QC Formated
4 - Ortho Validation
-5 - Field Validation
B - Statistics Reporting
M 7 - Completed

128 zones OK for statistics 2 8 mrome
+ 160 000 records




Quality Assessment Progress

< Quality control of production process

Quality assessment

Units (points), lengths (linear objects) and surfaces (polygons)
» Taken into account the lengths or the area of the objects
» Results can be considerably different
= We will work with weights of objects
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Quality Assessment Progress

T
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“New sampling method

For each theme

Number of fictive objects = Total size of the test objects in area
Average size of the object in area

Area used: Belgium or sheet

Determine the sample size with total number of real objects (ISO)
Test zones are created \

Number of fictive objects = sample size
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Norme I1SO
. . .
Max Lot Size Sample Size

8 2
",*j,,u':'. 15 3
ﬁ 50 8
II chosen selection e
— s 150 20
“u.In-order to make every theme qwckl re/presentatlve T %
1200 80
— Focus on least frequent themes - e 125
= Objects that are exceptional are more difficult to select in random method ] ;2888 2(1)2 \
. LT~ 150000 500
Objects that are frequent are quickly overrepreﬁeqlqted y ~L] £00000 800_\__ ,\
— Sample size based on graphic [ ./ TR N, |

= Total sample size can be in between classes \

-~ —Taking into account spatial represen{atlon “
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._‘ ﬁ
~=:- Spatlal representativeness

A objectlve representative dispersion /9 B

‘the test data compared to the dlspersmn
of the ITGI data /2

N Method : compare the locations é)f the
objects in the ITGI with the onesl | in the
—+1est zones by creating and visua lglng

7" standard deviation ellipses of the test dataﬁ_k:..\.'._f_m_‘__
and ITGI data N L

.
v e
" '\ll;_\_

'-xu#ﬁom GEOGRAFISCH INSTITUUT
JINSTITUT GEOGRAPHIQUE NATIONAL

=




Quality Assessment Progress

< Current Representativeness
Only indicative information

INSTITUT GEOGRAPHIQUE NATIONAL

Validation échantillonage minimum (de géométrie)

d'éléments Global
géom type Themes itgi QC  Seuil
257149 1051 800
12609 25 315
1625450 7189 1250
LC_TopLevellsolatedVe 37 0 8
Points LR_CaveEntranc 171 0 32
LR_ConeshapedSlaghea 84 0 13
LR_HistoricMoun 72 1 13
NET_KilometreMarker] 23088 182 315
RA_RailwaySto 1501 31 125
84904 617 500
109896 1204 500
396845 1673 800
1028572 5224 1250
LC_ToplevellinearVe 478 3 50
LR_EarthBan 3737 17 200
Polylines 99267 409 500
772 14 80
RA_RailwayTrackSegmeny] 23196 168 315
196802 796 800
192676 1102 800
1202318 7121 1250
21596 289 315
4506530 40456 1250
19211 272 315
HY_WatercourseSurface] 8519 80 200
HY_WaterSurface] 77377 166 500
HY_Wetland] 18174 75 315
polygons [ IICHGIOUNGICVEIanacoverzong 557292 2014 1250
LC_TopLevelLandcoverZone] 38888 308 500
\] LR_AdditionalSlopeSurface}- 28252 140 315
LR_DuneZone 35 0 8
RA_RailwaySurface] 5360 37 200
— 422618 3760 800
Z0_ParticularZon 17982 149 315

%



Quality Assessment Results

“Extraction of the results \

Export of all data in one
global Excel database

Pivot table

Quality control reports

/ Global (Belgium), per sheet, ...
Future analysis reports

. Measuring data quality evolution

Visualisations in ArcMap A

e
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Quality Assessment Results

' Comparlng attrlbutes

: Sum of shape_Length _|Column Labels I T I
Row Labels 2) | 14] 15 16| 17 19 20| 21 27| 999|Grand Total
- 0,0362%) 0,2161%]
__r:_": o 1 0,04; 0,5203%| ] 29,4463%)
e ¥ [ 1 o.6184%] 13,7241%
,,.ﬁ"""' [ 0,5057% 0,8284% 13,9199%)
| 0,5471%] 0,4578%| 18,6028%)
"ﬁ 0,3329% 0,1923% 13,2213%
e 3,9736%)
0,0197%) 1,2016%]
0, 0,0: 0,7203%)
27|
999) |
Total 0.2869%| 30,9205%| 13,2496%| 13,6448%| 10,0585%| 13,7075%| 4,3967%| 1.5746%| 0,6359%| 1,3104%| 0,4293%| 0.1899%| 0,2799%| 0.0552%| 0.0723%| 0.0195%| 0,0303%| 0.0153%| 0.0039%] 0.0024%]| 0.0308%] 0.0855%)
(RO oM mSET  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  DESIGN Michel BALTUS - = . . .
B o ks el o Swew e ) B P BB I M xtracting theme quality information
- - > [~
Pae o oz w- E- e A- = Merge & E g rdiional Formatas Cel  lnsert Delete Format Son& Find &
- ¥ - - Formatting = Table = Styles+ & Clear - Filter » Select
Clipboard 1 Font ] Alignment & Number 3 Stytes Cells Editing ~ Column Labels
e . o | sones 7 Exist from ofElé sugNouvel éléniGéométrie i|Géométrie modifiGeometry and Att Attribut(s)rhransféréd Transféré ver Total Count
- : - R - _ N Row Labels Count Count Count Count Count Count
c F : -
89726 _ _ | | | |
9727 GN phofogramm IGN phofagrammi 2008-10-19 66 B6e ®
89728 IGN phetogrammIGN photagramm 2008-10-07 se8 "Bes 5
89729 IGN CMT estimati No valid Z-value 20150817 og bog "=
89730 IGN photogrammiIGN photogramm 2008-10-07 866 888 i<
89731 IGN phetogramni IGN photogramnm 2008-10-07 "Bee Bee "
89733 IGN photogrammi IGN photogrammi 2008-10-07 w6 B8e @
89734 IGN phetogrammi IGN photogramm 2009-10-07 "bge "bee [
89735 IGN phetogrammi IGN photogramm 2016-11-18 B8 B8 2
89738 sous-Wraie pholog sous-frade photog 2015-10-26 g}?—ﬂ—dhﬂ«ﬂ_ﬂﬂ_u %BE—IHI)—H«H_HB_U 8
89737 IGN photogrammi IGN photogramm 2009-10-07 80 86 ®
89738 IGN phetogrammiIGN photagramm 2009-03-28 se8 "Bes [ HY_WatercourseSurface
89738 IGN photogrammi IGN photogramm 2015-10-26 e 588 ) RA_RailwayTrackSegment
BI741 IGN photogramni IGN photogrammm 2008-10-07 Bes Bee
89742 sous-raité pholog sous-iraé pholog 20151026 132-33-40-41-42_B8_14 132-33-40-41-42_B8_14 =
89743 IGN photogrammi IGM photogrammi 20150817 BEE 588 NET_KilometreMarker
89744 IGN phelogramni IGN photogramm 2008-10-07 "ee "eee i
89745 IGN photogrammi IGN photogramm 2003-10-07 ® LR_EarthBank
80748 sous-rait photog spus-traié photog 2015-10-26 £32-33-40-41-42_88_14 132-33-40-4142_B8_14 o it
89747 Sous-aitd pholog sous-trand pholog 20151026 132-3340-4142_88_14 132-33-40-41-42_88_ 14 © LR_AdditionalSlopeSurface
. 89748 IGN photogramn IGN photogram 88 58 © ]
80749 IGN photogrammi IGN photogramm £2-33_B7_08 132-33_67_08 i
" 83750 IGN photogrammIGN phologrammy A [C
- 89751 50us-raité photog sous-traié pholog 20151027 12-33-40-4142 88_14 £2-33:40-4142 83 14 2
» 89752 IGN phetogrammiIGN photogramm 2008-10-27 ) 566 [0
80753 IGN photogrammi IGN photogrammi B8 B8 E
89754 sous-taité pholog sous-tralé pholog 510 72-23-40-4142 B8_14 73233404142 B8 14 T HY_WaterSurface 2 ,00%| | 14,01%
89755 IGN phetogrammi IGN photogramm 2003-08-25 £32-33_B7_08 1233 _87_08 ¥ i 00%
89756 IGN phetogrammiIGN photogramm 2015-07-08 868 888 " BASRaIWEySIo0n o
89757 IGN phologramm IGN photogrami - 132-33_67_08 132-33_87.08 © 70_ParticularZone | , 1,08%
59758 IGN phofogrammiIGN photogramm {s
80759 sous-raits photog spus-traié photog £2-33-40-4142_83_14 12-33-40-4142_B8_14 (]
BI7GD IGN CMT sstimatii No valid Zalue 89 "898 B
89751 IGN phefogrammi IGN photogramm 88 B85 [
89762 IGN photogrammiIGN photogramm ] 566 ®
89763 IGN photogrammi IGN photogrammi B8 8BS
83754 IGN phoiogrammy IGN phoiogramm Bee "8s o
89765 IGN photogrammi IGN photogramm 68 568 [
80766 IGN photogramme IGN photogramm 588 888 F
89757 IGN phefogrammi IGN phofogrammi £2.33 67 08 023267 08 ®
89768 IGN phetogrammiIGN photogramm 7] "Bes €
89769 sous-Wailé pholog sous-traie photog 132-33-40-41-42_88_14 132-33-40-41-42_B8_14 i
S LR_Steep
.. | Classification_error | Road_Tralanesnumber | QC_Stats GlobalTablesMerged Tab 0 LC_TopLevellandcoverZone
™NATIONAAL G EOGRAFISCH INSTITUUT LC Toplevellinearveg

ZO_MilitaryDomain
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Quality Assessment Results

Columnl HCqung Column3= Column4= Columnb 4
LR_HistoricMound 100,00% 0,00% 0,00% 100,00%
100,00%
100,00%

)
4":,, - HY_WatercourseSurface 4 2,36% | 2,98% 100,00%
o7 Completeness s
3 p RA_RailwaySurface 84,959 8,06% I] 6,99% 100,00%
| | 100,00%
- NET_KilometreMarker - 82,70% [ | 1351%| 3,78% [ 100,00%
HY WaterSurface 81,36% |  427%[ | 14,38% [ 100,00%
i | 100,00%
m RA_RailwayTrackSegment ~ 76,32% |] 3,39% I] 20,29%
! 1
_ _ LR_Steep L 75.29% ] 14,83% 9,87% 17100
Very large impact on the quality results (ex.: _ |
Embank t HY_WaterPoint I 6923% ) | 2308%l  7,69% [ 100,00%
mbankmen ) LR_EarthBank I 63)1a% [l 1445% | 22,40% I8 100,00%
ZO_ParticularZone I 6269% ] 608%F | 31,23% ' 100,00%
] a _ 100,00%
| L | 100,009

: LR_AdditionalSlopeSurface 56,01% [ | 14,50% [ | 29,49% [7°100,00%

(ex.: PathSegment, Brunnel, DirtRoadSegment) . a 100
' i i 100, ()
u HY_Wetland 53,90% | | 32,43% || 13,67% I 100,00%
o RA_RailwayStop 51,67% | 1,67% I 46,67% [100,00%
’ a 100,00%

- 1 100,009

- | 100,00%
LC_GroundLevellsolatedVeg [ 2069% [ 137,38% I 141,93% 9100,00%
LC_ToplLevellandcoverZone 0,00% 100,00% 0,00% 100,00%
LC_ToplevellinearVeg 0,00% [ 100,00% 0,00% [7100,00%
ZO_MilitaryDomain 0,00% 0,00% [ 100,00% [ 100,00%,

Figures are important, but the WHY is even
more important!

Qualité globale [ 6990% | 1326%[ | 16,84% [ 100,00% _




Quality Assessment Results

Positional inaccuracy

Misclassifications

Attribute errors

t"N?EKTICZIN.&'”\.:"%L GEOGRAFISCH INSTITUUT

Column Labels

Exist from o|Elément suy

Nouvel élénGéométrie i|Géométrie modifiGeometry and AttfAttribut(s) nTransféré dg

Transféré verTotal Count

Row Labels
Columnl

Count Count
B3 Column2 ] column3 §3

Count Count Count Count Count

Column4 g Column5 g Columné B3 column?

Count

B3 columng Eg Column9 §d Column10 B Column11 |2

LR HistoricMound ______[°900,00%| __0,00%| __000%| __000% ____ 000% _____000% __000% __000% __0,00%
_ 90,299

100,00%

__82,39%| _

HY_WatercourseSurface

2,29%

] 2,90% 15,28% 0,00% 2,77%

RA_RailwayTrackSegment

NET_KilometreMarker

3,08%

[ 1841% 0,00% 0,03% 9,27%

23,53%

LR_EarthBank

0,00%

LR_AdditionalSlopeSurface

HY_WaterSurface

_ 53,46%|
HY Wetland _________[I° 53,20%|F | 32,20%
_53,17%|

) B 2,46%
1 _

[ 1357% __ 000%l o214l 000% __000% __073%
1 1 I

14,24% [l 14,01%

| 0,10%]85100,00%
|

100,00%|
100,00%

RA_RailwayStop

1,67% 0,00%

100,00%|

Z0_ParticularZone

i - a 1 |
HY Waterpoint ________[1] 19,23%[F | 23,08%  769%] _ 000%F | 1923% ____ 000% __0,00% __ 000%[" | 30,77% /I 100,00%
_ - | |

LR_Steep

[l 1348%)] 12,56%

13,39% | 1,08%

| 836% 0,00% | 50,29% 0,00% 0,00%[ | 15,31%

100,00%

100,00%

0,00% 100,00%|

LC_TopLevellandcoverZone

0,32%|10 92,27%

0,00% 0,00% 0,00% 0,00% 0,00% 0,00%

[

7,41% 100,00%

LC_TopLevellinearVeg

0,00% 100,00%

0,00% 0,00% 0,00% 0,00% 0,00%

0,00% 100,00%|

Z0_MilitaryDomain

0,00% 0,00%

0,00%
[ 100,00%] 0,00% 0,00% 0,00% 0,00% 0,00%

0,00%| 100,00%

INSTITUT GEOGRAPHIQUE NATIONAL

Qualité globale

I su3s%ll] 17,83%

[ 15,34% 0,61%|l| 7,18% 0,15%|| 3,23%| 1,51%

|

2,83% [ 100,00%
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Quality Assessment Results

i
ot rly

<~ Example of positional accuracy of a watercourse segment
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Quality Assessment Results

- Analysis per sheet (Ex. : buildings)

CO_Building 1,78%




Quality Assessment Results

< Example local error

Only in sheet 22

Information to take
Into account for
optimization of current
production process

U _/
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o "«:f Short term

Increase the number of sample results
.~ Increase the number of representative themes /
— Detailed statistical analyses

- |\/|Id term /A
Presentatlon of the representative results f |
“Data analyses on demand N

i
Integratlon of quality information in product m tadata
- Optimization of the production process based O\Q the results

-

5 - Long term “?‘-"-fe:gtf_;;%fi'ifi?f.l._.
. Genealogy of quality
.=. — Replacement of old statistics
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Thank you for your attention

Questions?
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