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Agenda

* Information Design full stack

_ e The Use Case

Study zone of the choucas project, in the French aipes~®  1N€ Landmark Objects Ontology (LOO)

e Categorization in Label Property Graph DB
 Modeling by categorization and iteration

* Data import

* LOO instantiation with imported data

* Use of the graph structure

* Display on a map with QGIS script
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Information Design
full stack
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Information Design
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flows new digital formats
ux, Ul database °

structuring
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Use case : Choucas project

* Helping mountain rescue team
localise victims upon emergency calls

 Examples of localization clues

| took the trail in direction of Oursiere waterfall
j’ai pris le sentier en direction de la cascade de I"Oursiere
municipality
| left from[Bourg d’Oisans) on foot, on the route to a ski resort
je suis parti de Bourg d'Oisans, a pied, sur chemin, en direction d'une station

| can see part of a water body
je vois une partie de plan d'eau,

I’'m under a 3-strand power line
je suis sous une ligne électrique 3 brins

-> categories imported data according to
Landmark Objects Ontology (LOO)
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Label Property Graph data base

LPG DB elements is a lake

nodes L
label relationship @ :Class
lake
, ‘type ‘Label
‘Label :Label2
label relationship to a
value lake :Lake node with Label :class

identical property values,

a set-theoretic representation by label,
links to class,

=formal/y equivalent ways of categorizing
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DB modeled by categorization

Different categorization needs :

* by sources (IGN BDTOPO, camp2camp, ENEDIS...)
e extraction date of a data set

* technical classification of nodes (object, geometry,
Rtree element)

e geographical object types (landmark, toponym,...)
e according to the Landmark Objects Ontology (LOO)
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Landmark Objects Ontology (LOO)
excerpt

id
prefLabelFr
Properties prefLabelEn

f d commentFr
Inland o nodaes commentEn
hydrographic .
feature with label isDefinedBy
t . i i
wa‘etr -LOOclass |mpo.rtF||e ‘
5 poin creationDateTime
8 Epe\ok creationType
natral ‘_wg___ point d'eau :iSSUbClaSSOf

hydrographic

Oan
network

4,
Uy
N
Or

chute d'eau M'

terfall hydrographic b h island
wateria i
course glacier land network eac

ot node
S
N

O
- :AltLabel :AltLabel
Fr En
cascade
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DB modeling by iteration

1. bis
hasGeometry hasGeometry [ are)eleln /=
Schema 1. o
etGeo
type type
creationDateTime creationDateTime
creationType creationType
importFile importFile
landmark

X

isNymieOf
Oan

id identiques
:Landmark ; :Toponym

:ObjetGeo i :ObjetGeo
id identiques \

Schema 2. toponyme
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Landmark and toponym instance

:spatial

Rtree
:spatial
Rtree

RTREE ROOT

RTREE ROOT MULTI

POLYGON
POINT (((6.088

(6.0889

hasGeometry

hasGeometry

o I'Oursiere

PAIHABIT
7540173

isNy\irrieOf

O
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Sources data import

e
v | [@eam
v [HcIimeTiERE
v [ BATIMENT
V| ® TOPONYMIE BATI
/[l TERRAIN_DE_SPORT
v [l reservoir
PYLONE ;
v — LIGNE OROGRAPHIQUE Q Zoomer sur la couche
v DCONSTRUCTION}URF/ Zoomer sur la sélection
V — CONSTRUCTION LINEA 2 Montrer dans l'apercu
v/ ® CONSTRUCTION_PONC  Montrer le décompte des entités
~ W [ TRANSPORT
® POINT DU _RESEAU
® POINT_DE_REPERE
M PisTE D AERODROME
© NON_COMMUNICATIO| L supprimer la couche

Copier la Couche
Renommer la couche

] Dupliquer la couche

—ITI AUTRE Sortir du Groupe
DEQU!PEMENT_DE_TRAN Déplacer au-dessus
.AERODROME Sélectionnez avec tous ses parents

— VOIE_FERREE_NOMMEE =) Ouvrir la table d'attributs
TRONCON_DE_VOIE FE! #/ Basculer en mode édition
/' TRONCON DE ROUTE.Z
v '\ TRONCON_DE ROUTE
v/ — Escalier

Eiltrer...

Changer la source de données...

v — Piste cyclable Définir I'échelle de visibilité
v — Sentier Définir le SCR
v~ Chemin Exporter

v~ Route empierrée
vV —Route a 1 chaussée
v — Route 4 2 chaussées

Styles

Propriétés...

:param importFile => BDTOP0.2021.pylone.WKT.csv;

4km

Vv — Bretelle
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call apoc.load.csv(SimportFile) YIELD map

~call spatial.addWKT('points',map.WKT) yield node

~ set node:geom:Tech,

: node.creationDateTime=localdatetime({timezone:'Europe/Paris'})
, hode.creationType=import

ol
< withmap,node
o ~ create (:0ObjetGeo:ObjetRepére:Pylone:sourceBDTOPO:v2021

PR
A owew
}gﬁ; s ) {

ghnns © name: replace(map.ID,'000000',' ')

SNPR ,creationDateTime:localdatetime({ timezone: 'Europe/Paris' })
&f & ,creationType:import
o - ,importFile:SimportFile

Sauvegarder les entités sous...

,id:map.ID
//,etat:map.ETAT

Sauvegarder les entités sélectionnées sous.

Enregistrer dans un Fichier de Définition de Couche...

Enregistrer comme fichier de style QGIS...

,srcDateCrea:map.DATE_CREAT
,srcDateMA):map.DATE_MAJ
,date_conf:map.DATE_CONF
,srcSource:map.SOURCE

Rtree //,id_source:map.ID_SOURCE
,prec_plani:map.PREC_PLANI
,prec_alti:map.PREC_ALTI

! Jhauteur:map.HAUTEUR
Automatically created
by spatial plugin }-[:hasGeometry]->(node);
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ELF:LEI;E Qspatial :Iayer :Technical
Lo 282 230 nodes
Iandmark RTREE ROOT

228 502 nodes
zeom toponym

€2 cameAs 48 999 nodes
Association  multicriteriaAlgo , 67

:intersects “a s ; : nceuds
sUPpe r » isNymieOf

X\%"Geo

isCloselo :Landm '
- ‘ ark Oou1 isToponymeOf

:Toponym

:ObjetGeo
277 501 nodes

:Categorization
1 237 nodes
:Class
Selection
:AltLabel :AltLabel
Schema Fr En GeoGraph
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Labels : object type,
version, source,...

Version 2018
Version 2021

e

:ObjetGeo

IGN BDTOPO layers
hydro
bati

IGN BDTOPO layers

water course

building

InZoneFilRouge

= restricted study area

electric line

match (n:v2018) detach delete n

match (n:v2021:sourceC2c:InZoneFilRouge)
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o

Landmark Objects Ontology (LOO) ...

prefLabelEn
commentFr

b Properties of nodes commentEn
I m po rt with label :LOOclass isDefinedBy
importFile

creationDateTime
creationType

:param importFile => OOR.AM.210505. json;
call apoc.load. json(SimportFile) YIELD value as item
with item
where item. @type  [0] = http://www.w3.0rg/2002/07/owl#Class
create (classOOR:ClassOOR: Catégorisation™ {

id: item. @Q@id", e

creationDateTime: localdatetime ({ timezone: 'Europe/Paris' }), B

creationType: import,

preflLabelFr : [preflabel in item. http://www.w3.0rg/2000/01/rdf-schema#preflabel’
where preflabel. @language’ = 'fr' | prefLabel. @value ][0],

preflLabelEn : [preflabel in item. http://www.w3.0rg/2000/01/rdf-schema#preflabel’
where preflabel. @language’ = 'en' | preflLabel. @value ][0],

commentFr : [comment in item. http://www.w3.0rg/2000/01/rdf-schema#comment”™ where
comment. @language’ = 'fr' | comment. @value ],

commentEn : [comment in item. http://www.w3.0rg/2000/01/rdf-schema#comment”™ where
comment. @language’ = 'en' | comment. @value ],

importFile: $importFile

})
WITH item. http://www.w3.0rg/2000/01/rdf-schema#altlabel” as altLabels,classOOR
UNWIND altLabels as altLabel

MERGE (n: : " Catégorisation® {name:altLabel. @value})

ON CREATE SET n.lang=coalesce (altLabel. @language’,
'""Y,n.creationDateTime=localdatetime ({ timezone: 'Europe/Paris'
}),n.creationType=import,n.importFile=$importFile

MERGE (n)-[:1isAltLabelOf {importFile:$importFile,creationbDateTime:localdatetime ({
timezone: 'Europe/Paris' }),creationType:import}]—->(classOOR) ;
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Landmark Objects Ontology :
modeling in DB and instantiation

e Rule on source layer = label

instanciation

:isSubClassOf label: Pylon

0a1

type : xxx

Fr

Schema Examples
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Use of relation transitivity
to normalize categorization
of different sources

waterfall

cascade eeeeeeeeens > cascade

transitivity

The same principle is used for variant
spellings and some plurals forms that
where found in the sources
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LOO subdomain extraction
for more specific rules

Source e Use of First word in names ? -> over generation

Ex « cascade de la pisse » that is a car park

de la
Bergerie

* Applying rule on first word only on a subdomain

.\ ————
] © [ ] \o @ @ ° * e . ° ] 0/_) ® ] e o e
[ J L ® [ ® o [ @ @ o [} ® ® ( ] L] ® [} Lol ® o @
]
match (cHydro:ClassOOR)-[:1isSubClassOf*]->(:ClassOOR {preflabelFr:"hydrographie"})
with collect (distinct cHydro.preflabelFr) as hydrographie
match (cInfra:ClassOOR)-[:isSubClassOf*]->(:ClassOOR {preflabelFr:"infrastructure eau"})

with hydrographie,collect (distinct cInfra.preflabelFr) as infraEau

match (o0:0bjetGeo) where (o:DetailHydro or o:CoursEau or o:SurfaceHydro or o:Hydro)

and not exists((o)-[:isInstanceOf]-(:ClassOOR))

with o, toLower (split (o.name, )[0]) as firstWord where firstWord in hydrographie or

firstWord in infraEau

match (c:ClassOOR) where apoc.text.compareCleaned(c.preflabelFr, firstWord )
create (o)—-[:isInstanceOf {rule:nameFirstWord-

ClassOORpreflabelFr,creationDateTime:localdatetime ({ timezone: 'Europe/Paris'

}),creationType:cypherCreate}]->(c) ;

Véronique Gendner — 26 jan 2022
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LOO instantiation results

482 LOO classes
150 directly instantiated

: +73 instantiated by cumulating

259 with children’s instantiation

277 501 ObjetGeo

249 681 objects attached to a class

Evaluation
 What reference ?
* Looking at the data ( manually, via confusion matrix ),

to filter out errors and iteratively adjust rules
Instantiation brought out inconsistencies in the LOO

Véronique Gendner — 26 jan 2022
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Queries to analyze instantiation process (1)

islnstanceOf

s,
created by isAltLabelOf
instantiation rule

match (c:ClassOOR)-[:isInstanceOf]-(0:0bjetGeo)—(g:geom)

optional match (o)-[:instanceMatchesAltLabelFr]-(a:AltLabelFr)
return distinct c.preflabelFr, count (o),

collect (DISTINCT split (g.WKT, ) [0]) as geomTypes,
collect (DISTINCT a.name) as UsedAltLabelsFr

c.prefLabelFr count(o) geomTypes UsedAltLabelsFr

abri de montagne 397 [POINT, MULTIPOLYGON] [abri]

aire d'autoroute 33 [POINT] [aire de repos, aire de service]
antenne 840 [POINT] (]

aérogare 1 [MULTIPOLYGON] []

barrage 580 [MULTIPOLYGON, MULTILINESTRING, POINT] [retenue-barrage]
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Queries to analyze instantiation process (2)

rule :
nameFirstWord

-ClassOORprefLabelFr
islnstanceOf

Q
created by isAltLabelOf
instantiation rule

name

match ()-[r:isInstanceOf]—-> ()
return distinct r.rule, count (r) as count order by count desc

r.rule count
type-ClassOORpreflLabelFr 94 934
label 82714
type-ClassOORaltLabelFr 39 238
label-type_voie 17 990
type-ClassOORVariantSpellingFr 9024
nameFirstWord-ClassOORprefLabelFr 3493
type-ClassOORpreflLabelEn 1667
type-ClassOORaltLabelEn 576
nameSecondWord-ClassOORprefLabelFr 23
nameFirstWord-ClassOORaltLabelFr 22
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Graph pattern query

« I’'m on a route to Sapet waterfall and | passed a mountain
pass »

col de
chte
chévre

hasGeometry

grande
cascade
du sapet

hasGeometry RS

' col de -y Clelles —
b ge Ferme du Q8 waterfall
pass chévre P

islnstanceOf

petite
cascade
du sapet

petite
cascade
du sapet

sameAs
multicriteriaflgo

Grande
cascade
du sapet

hasGeometry

hasGeometry
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Using the graph structure of the DB (1)

e Relation between landmarks
— initial idea, still to further implement with more relationships

e the schema can easily be adjusted

& not one table projection privileged by construction :

you can start importing with a modelling hypothesis based on one of
the main source and adjust as you import more data
(= modelling by iteration)

e Data analysis

— Extraction of any desired table to analyse data from different angles
— Search by pattern

— Granularity (whole table or a few objects) of selection is easily

adaptable count
InZoneFilRouge 36 382
vianney 15
église
2
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Using the graph structure of the DB (2)

* In LOO instantiation rules (= connecting data to normalized categories)

— Relations transitivity used to normalize categorization through
different alternative labels

isAltLabe|Of

Dévoluy

type : station — = >

— Context specific rules : applied only on a subdomain
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Graph : a better structure than tables
to explore data (1)

* IGN BDTOPO = over 50 layers (= table) grouped by theme

(French national mapping agency)

* Objects of interest
(identified in the ontology)

escalier ligne électrique
fontaine nappe d'eau
forét parking

forét de coniféres pic

forét de feuillus piste de ski
glacier plaine

gorge point d'eau
grotte pont

hameau prairie

hydrographie
infrastructure de déplacement terrestre

pylone de remontée mécanique
pylone électrique

lac refuge
lande ligneuse relief

* Graph DB integration
1. Allinteresting layers in the graph DB
2. Normalized categorization

— easy exploration

Véronique Gendner — 26 jan 2022

v || [ BATI
V/[*H cIMETIERE
v/l BATIMENT
V| ® TOPONYMIE BATI
v/l TERRAIN_DE SPORT
v/ RESERVOIR
VA PYLONE
V|— LIGNE_ OROGRAPHIQUE
v/l CONSTRUCTION SURFACIQUI
V|— CONSTRUCTION_LINEAIRE
V| ® CONSTRUCTION_PONCTUELL
v/ [l TRANSPORT
@ POINT DU_RESEAU
@ POINT DE REPERE
Il PisTE D AERODROME
@ NON_COMMUNICATION
— ITLAUTRE
[l EQUIPEMENT DE TRANSPOR:
I AcroDROME
— VOIE_FERREE_NOMMEE

» Y~ TRONCON_DE_ROU TE.Zo!eEt

v /" TRONCON_DE ROUTE

v — Escalier
Vv — Piste cyclable
Vv — Sentier
vV~ Chemin

v~ Route empierrée

v —Route 4 1 chaussée

vV — Route a 2 chaussées

vV — Bretelle

Vv — Type autoroutier

v — Rond-point

v/ —
TRANSPORT_PAR_CABLE

@ TOPONYMIE TRANSPORT

v

v

4

4

[ HYDROGRAPHIE
® NOEUD_HYDROGRAPHIQUE
® DETAIL_ HYDROGRAPHIQUE

v//— COURS_D _EAU

v/ /mm ['cascade’] lines (1)
I:‘BASSIN_VERSANT_TOPOGRAPHIQUE
— TRONCON_HYDROGRAPHIQUE
© TOPONYMIE HYDROGRAPHIE

v \/C:)SURFACE_HYDROGRAPHIQUE

v .Canal
v EGIacier, névé
v [ Lac
v D Marais

B rLAN D EAU
v [ LIEUX NOMMES
© DETAIL OROGRAPHIQUE
v [[1ZONE_D HABITATION
@ TOPONYMIE LIEUX NOMMES

where 2?2

T 3 oREGLMMEN®EES
v DFORET_PUBLIQUE
v .PARC_OU_RESERVE
|_|ji] OCCUPATION DU sOL
v v C:)ZONE_DE_VEGETATION
v Dforét feuillus - forét mixte
» v Dforét coniferes
. bois
v Dlande ligneuse
— HAIE
|_|ji] SERVICES ET ACTIVITES
® ERP
— CANALISATION
DZONE_D_ACTIVITE_OU_D_INTERET
® TOPONYMIE_SERVICES_ET_ACTIVITES



Queries to explore the data

* |n which layers do we have lakes ?

match (c:ClassOOR {preflabelFr:"lac"})-—-(o:sourceBDTOPO:v2021)

return distinct [lab in labels (o) where lab in S$couchesBDTOPO|lab] [0] as coucheBDTOPO,
count (o)

Hydro 279 Plan Eau 282 Surface Hydro 408
« How many objects in the religious building subdomain ?
match (cHydro:ClassOOR)-[:isSubClassOf*]->(:ClassOOR {prefLabelFr: "batiment religieux"})
with collect (distinct cHydro.preflLabelFr) as hydrographie
match (0:0bjetGeo)-—-(c:ClassOOR) where c.preflabelFr in hydrographie
return count (o)
1 805

* Which types of the camp2camp source have not been instantiated ?

match (a) where a:AltLabelEn or a:AltLabelFr with collect (a.name) as AltLab

match (c:ClassOOR) with AltLab, collect (c.preflabelFr) as PreflabFr,collect (c.preflabelEn) as PreflabEn
match (o:sourceC2c) where not o.type in PreflabEn and not o.type in PreflabFr and

not o.type in AltLab return distinct o.type,count (o) as count order by count desc

o.type count
access 651
pass 619
local product 106
gite 63
paragliding takeoff 39
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% Choucas Project http://choucas.ign.fr/

* Landmark Objects Ontology
http://choucas.ign.fr/doc/ontologies/index-fr.html

 The GeoGraph Data Base

— uses Neodj spatial plugin (Craig Taverner)
https://neo4j-contrib.github.io/spatial/

— is used by GASPAR (Matthieu Viry, Univ. Grenoble)
a user interface that helps geolocalize victims

e More about GeoGraph Data Base :
http://www.e-tissage.net/GeoGraph

2 @v2belleville €& @e_tissage

L

] https://www.linkedin.com/in/veroniquegendner

Thank you for your attention !
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Data display on a map
with QGIS script : demo

Q *missionVG - QGIS

Projet Editer Vue Couche Préférences Extension Vecteur Raster Base de données Internet Maillage Iraitement Aide

IeARRS [OersHPPra s RBUOR QovEvEvLEE#Isv Ty H# @ B H =9 5= j59%%%
LL A w7 v
Couches 2% Console Python
«sRAYY va3xg e B S8 By BR » x9R Lo o#a
imi -~ 1 ]
\/Dllmlte_zone_elude d'une source non - %QgisQuewGeoGraph.py %

v D limite_zone_etude _fil_rouge
D massifsRGF 93 zoneetude corriges f
v [[]departements-20180101
~ V [l from GeoGraph
v +/ [ extractions dynamic
v @ ["cascade”] name:'(?i).*\\boursiére.*' and 0:v2021 points (3)
® name:'(7i).*\\bmoucherotte\\b.*' and 0:v2021 points (20)
== name:'(?i).*\\bmoucherotte\\b.*' and 0:v2021 lines (19)
. name:'(?i). *\\bmoucherotte\\b.*" and 0:v2021 polygons (12)
@ name:'(?i).*\\boursiére.*' points (35)
== name:'(?i).*\\boursiére.*" lines (8)
. name:'(?i).*\\boursiére.*" polygons (7)
points (38)
lines (9)
polygons (8)
points (6)
lines (3)
name:'(?i).*vianney.*' polygons (3)
A ['col’] points (2762)
== gnd o:RouteNommée lines (1244)
== trongons connectedTo TRONROUT0000000008079602 (67)
== and o:VoieNommée lines (29837)
== gnd o:ITI:v2018 lines (704)
@ ['sommet'] name:'(?i).*\\bmoucherotte\\b.*' and 0:v2021 points
@ name:'(?i).*\\bmoucherotte\\b.*' and 0:v2021 points (20)
== name:'(?i).*\\bmoucherotte\\b.*' and 0:v2021 lines (19)
. nmame:'(?i).*\\bmoucherotte\\b.*' and 0:v2021 polygons (12)
@ ['croix’] points (2141)
® ['gorge’] points (290)
A ['fontaine’] points (2436)
@ [ ‘grotte’] points (1343)
@ [ ‘glacier’] points (368)
D{ ‘glacier'] polygons (372)
M [‘ruine'] points (682)

@ name:'(?i).*oursiére.*'
== pname:'(?i). *oursiére.*'
. name:’(?i). *oursiére.*'

® name:'(?i).*vianney.*’
== name:'(?). *vianney.*"
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=

i|4/aos00so0ondodosssdosooososood

approuvée peut me *

ner & la perte et 1 from neod4j import GraphDatabase
/ou la fuite de d 2
onnées 5 pt g contenu de la base Neot
4>>> exec(open('C: 4 splays - content -of j - GeoGraph-DB-in-Q
/Users/VG/AppData 5
/Local/Temp/tmp32 6 sont a modifier dans
qvlnov.py'.encode 7 e-filtered with the
("utf-8')) .read()) 8
5["cascade"] name: 9
" (?1i) .*\\boursiér 10 # 1. regex
e.*' and o0:v2021 DT 1'expression réc e est appliquée sur 1:
60 multiPolygon 12 & NB: bien mettre u dte simple 1-dé
70 multilineString 13 4% pour ne matcher que la chaine ex: e 1
83 points 14 # de re le match ¢
9 15 #
v 16 #-2. u-plu
>>> 17 # st ut:
18 # 3 aux no
19 #
4
0 30m
&~ %1

]

38
[sére

Cascades de I‘Oursiére.

J.'Oursiére

27



