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Disciplines

Ecology

Atmosphere

Landscape

Geology

Hydrology

Oceanography

Study of pollution (air, water, etc.)
etc.
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PROCESS
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to climate and weather pattems

»pravaiing weathar gyslams controles longierm mean
» alevation-driven lapse rates monthly cimats
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http://www.sbg.ac.at/geo/idrisi/gis_environmental_modeling/sf_papers/brendan_mackey/mackey_paper.html
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1 — Data acquisition

— Aerial photos

— Satellite images
— Laser

- GPS

— Sensors

— Voice

— eftc.



Aerial photos

Overlapping




Example
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Aerial photos
Characteristics

altitude : from 5 00 to 3,000 meters
format 23 cm x 23 cm

Scale from 1:3,000 to 1:25,000

photos pair = relief

Parallaxes = determination of altitudes
Photo-interpretation

Orthophotos (mosaicking)



AV RFAE ol UL vl 14l

Photographic Resolutions

Six Meter
Scale 1:24 000 fen.icter




Distortions

b/ Photo plan

d //b

E lrregular soll




Realization of orthophotos

Overlap : 60 % longitudinal
25 % latéral
Selecting control points
Elastic transformation (rubber sheeting)
Corrections of distortions
Cutting along roads or rivers



Orthophoto principles
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Orthophoto (result)




Satellite image




30 cm -
3 cm
0,3 cm -
300 um -
30 um -
3 um_
0,3 um -
300 A _
30 A
3A_
0,3A._

_1 GHz
10 GHz

1012 Hz
1014 Hz
101 Hz

1013 Hz

0,003 A -

1029 Hz

100 GHz

Waves

Hyperfrequences
Remote 0,7 um
Infrared | —
I"l\}hermw Orange
car
. Visible rellow
Ultraviolet Green
Blue
X-Rays Violet
0,4 um

Gamma-Rays



Satellites and usage

Spatial
Amplitude
10 000 km Atmospheric
Circulation /" Qceanic
1000 km irculatior
ﬁ
100 km .
e Pedogenesis>
okm oo
Agriculture
1 km
; Environment
1 hm rban planning
1 dam
I m >

Minutes Hours Days Months Years Centuries

Temporal
scale



Remote sensing principles

olar
radiations

iltering

radiatidns

ons

Proper emiss




Subsequent passages

Tracking

http://www.ccrs.nrcan.gc.ca/ccrs/eduref/tutorial/chap2/c2p2e.html



Spectral signature

http://www.rsacl.co.uk/remote _sensing/main.htm

Refleclance %

Generalised reflectance spectra of some earth surface materials

Visible NIR SWIR

a3 A i

|
35 Soil Ahered rocks

30 4 characteristic of a
mineralised zone
55 -
W -
15 -
10 4 j” Clear water
5 - - Water with E:Eliﬁinn
o -’ phwtoplankton v
Z I | I 1 | I 1 1 1 1 1 ] ] | 1 1 1 1 ] ] | I 1
0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4
Wavelength in micromeltres
= (Clear water = Water with phytoplankton === Healthy vegetation

— S0l w— Altered rocks characteristic of a mineralised zone
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Laser range principle

(@)

(b)




Laser range scanning
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Global Positioning System
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Principles of GPS

Position ﬁ@ﬂ

of the receiver Satellite #1

Satellite #2

Set of points
at the same distance
of satellite #1

Set of points
at the same distance
of satellites #2 and 3

z

Satellite #3




Voice Technology

* Provided by Datria /
Stantec

« GPS-positioned
messages are stored
into computers

* Interesting for
example to describe
certain situations




2 — Environmental data modelling

* Generalities

* Vector modelling

» Raster modelling

* Other representation tools



Data layers

http://www.waite.adelaide.edu.au/spatial/4 774 .html



Multiplicity of representations

Cadaster
officer

Technical
network
engineer

Street
maintenance
engineer

Traffic
engineer




Structure

and

topology

><><
X X

Set of points
(with coordinates)

Set of nodes
(graph)

[~ 77

Right line Segment
segment of a curve

Non-oriented Oriented
link (edge) link (arc)

=

Open polyline Open
or piece-wise line mixtiligne

Chain Chain
of edges of arcs

iSRG RS

Closed chain
Closed of curved
polyline segments

Closed chain Closed chain
of edges (cycle) of arcs (circuit)

s O~

Connex polygon

Non-connex polygon (with joles and islands)




Vector modelling

* Modelling segments, polylines and
mixtilines

* Modelling polygons

* Modelling terrains



Model of segment

Segment

2-2

Rule: point
<> within a

segment
1-1

Extremities

#point
- X, y




Model for
polylines




Polygon modelling

Simple isolated polygon
Complex isolated polygons
Irregular tessellations
Polygons limited by polylines
Tesellation limited by mixtilines

Orientating polygons within a
tessellation

Hierarchical organization of territories



Complex isolated polygon
(non-connex) (segments)

Isolated polygon with holes and islands

Polygon segment point

L) @ - #point
- #polygon 3-n 1-1 | - #segment | 2-2 2-2

— X’ y
+ rule : point
within a polygon

POLYGOB (#polygon, #segment)
segment (#segment, #pointl, #point2)
point (#point, x, V)

RULE : point within A POLYGON




Complex polygon (non connex)
(piece)

Isolated polygon with holes and islands

hN

NON-CONNEX POLYGON (#non-connex-polygon,

#polygon, connexity-flag)
POLYGON (#polygon, etc...)

RULE

polint within a polygon




Orientating polygons

POLYGON (#polygon, #segment, #next-segment)
segment (#segment, #pointl, #point2)

point (#point, x, V)

RULE : point within A POLYGON




Model of a polygonal
tessellation

ZTa\

§
a2
3n - 12 22 o

+ rule : point
within a polygon




Tessellation with
orientated segment

e

®

! I

0-n
segment point

Polygon

+ Rule: point _
- #point

- #polygon U - #segment in a segment
3-n 1-2 | - orientation 4‘ - Xy

0-n

+ Rule: point 1-1
in a tessellation




Terrain Modelling

* Triangulated Irregular Networks (TIN)

* Orthogonal grids



Example
of a
model for
a terrain




[ DITCCL represcitaiion

RIANGLE (#triangle, #vertexl, #vertex2, #vertex3)
ERTEX (#vertex, x, vy, 2z)
1d

ULE: point IN A TRIANGLE

V/ segment-oriented representation

RIANGLE (#triangle, #segmentl, #segment?2, #segment3)
EGMENT (#segment, #vertexl, #vertex?2)

ERTEX (#vertex, x, vy, 2z)

1d

ULE: point IN A TRIANGLE

'Including more topology

EGMENT (#segment, #pointl, #point2, #left-triangle,
#right-triangle)



Planar interpolation
to compute z

« Each triangle is located on a plane, whose
equation is:
zZ = Ax+By+C

 How to know the parameters A, Band C ?

 We have 3 vertices, so
— 3 equations with 3 unknowns



o epreseintauon witll paraimeicrdy

RIANGLE (#triangle, #vertexl, #vertex2, #vertex3, A, B, C)
FRTEX (#vertex, x, vy, z) \
v

V/ Representation segment-oriented with parameters

RIANGLE (#triangle, #segmentl, #segment?2, #segment3,\A, B, C)

FEGMENT (#segment, #vertexl, #vertex?2)
FERTEX (#vertex, x, y, 2Z)

" Etc.



Simple grid

For example: 100 meters

\\ S/




Interpolation within a grid

Z0

\
= / Y(j+1)

YO

Y()

Formula of Bilinear interpolation : z = Axy + Bx +Cy +D



Raster modelling

 Quadtrees

 Octrees



Quadtrees

» Hierarchical representation of quadtrees
* Linear quadtrees

* Applications



Quadtrees

B C

NN

D E F

object

Peano key

Size

>>rr>>>

6
7
8
11
12

N

object

Hilbert key

Size

>>>>>

SAaN -




\/

Zone
modelling
based on
quadtree Zones
: gtzt(r)igites
6; 5 +rule:
1-1 aggregation
Quadrant /disaggregation
- Peano key
- Quadrant size




Octrees

» Hierarchical representation of octrees

 Linear octrees



Octree

Full octant

Void octant




Geological strata
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Formalisms with spatial
pictograms

« Small drawing (small icon) representing a
geometric type

« Spatial pictogram , &

Point Line Surface | Volume

& Region

 Example

- name




Other examples

Parking

- etc...

City

- etc...

Simple pictogram

Alternative pictogram



Conceptual model with icons




Pictogram and icons

<o
Spatial
pictogram
Instance

BN
——— Monument | £
ZYE area

L\ ]




Model with pictograms and icons

o ww

To] Town PR

Name
Population
1-n
Composed of
1-1
~ | Road P 2 Plot Y
Namo Borders Name
Type Address
Direction 2-n 3-n
1-n
¥ Contains
0-1 (Ag) |
A Owner @1 1 ZI House ﬁ
Owner ID " "
e - Address
\ Is |n. Floorspace
ge possession | Total area
of house




OpenGIS Model

Consortium of companies, research
centers and administrations

Interoperability of geographic applications
Standards

http://www.opengis.org



Modele de I'OpenGIS

Geomelry SpatialReferenceSystem
nnt Curve Surface Collection
I+
. LineString Polygon MultiSurface MultiCurve MultiPoint
1+
A 1+ O
s LN L

Line LinearRing < MultiPolygon || MultiLineString

Y




3 — Continuous Phenomena

» Continuous fields theory
— Scalar fields
— Vector fields
- 1D, 2D, 3D, 3D+T

* Applications
— Environmental modelling
— Meteorology
— Sea

— Terrains, sols
— Etc.
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Continuous field modelling

Impossible to know everywhere
Existence of sampling points
Need for interpolation functions

Two levels of modelling
— field as an object (temperature of a region)

— field as an abstract data type (value of the
temperature in a given point)



Modelling

* Reqularly spaced measures: grid-like
* Irregularly spaced measures: TIN-like

* Problems of 2D, 3D or 3D+T interpolation



4 — XML, GML

« XML = Extensible Markup Language

* Generalization of HTML distinguishing
contents and presentation

« Example:
— <parcel>

— <parcel_number> 457 LM 89
</parcel_number>

— <[parcel>



Goals of XML

It shall be easy to write programs which process
XML documents.

The number of optional features in XML is to be
kept to the absolute minimum, ideally zero.

XML documents should be human-legible and
reasonably clear.

The XML design should be prepared quickly.
XML documents shall be easy to create.

Terseness in XML markup is of minimal
Importance



Advantages

human-legible contents
unstructured contents
mixing data and metadata

allowing interoperability



Drawbacks

 very long description
» absence of indexing

» difficulties of encoding very large
geographic databases.



XML and geodata

« SVG
— Scalable Vector Graphics (SVG)
— Only 2D data
— Animation is possinle

« GML
— Geographic Markup Language
— OpenGIS

 LandXML

— Cadasters, engineering and land surveys works



xample of encoding

2710;10689
2557;1289
2556;938 3
2 509;1326
2382;789
) 2388;1118 _
8
2250;677 22008
2215;1180
7
2104 ;444
5 1998;1322

1951;741

5 19361

1906 ;596

1792;498



Example with GML

<desc>Parcel Lot #4</desc>

ine points="741,-1951 700,-1913"/>
ine points="528,-1804 498,-1792"/>
ine points="498,-1792 724,-1657"/>
ine points="724,-1657 799,-1712"/>
iIne points="7994,-1712 850,-1767"/>
ine points="850,-1767 741,-1951"/>

<K KK KK K



5 — Metadata

« Data about data
— lineage
— quality
— consistency
— completeness
— updating
« Standards
— CEN
— FGDC



Dublin Core Elements

Title
Subject
Description
Creator
Publisher
Contributor
Date

Type

Format
|dentifier
Source
Language
Relation
Coverage
Rights



Dublin Core - HTML Example

<HTML><HEAD>
<TITLE=UKOLN Home Page</TITLE>

<META NAME="DC.Title” CONTENT="UKOLN: UK Office for
Library and Information Networking"=

<META NAME="DC.Subject" CONTENT="national centre,
hetwork information suppor, library community,
awareness, research, information services, public library
networking, bibliographic management, distributed library

systems, metadata, resource discovery, conferences,
lectures, workshops™=

<META NAME="DC .Description" CONTENT="UKOLN is a
national centre for support in network information
management in the library and information communities. It
provides awareness, research and information services"~

<META NAME="DC.Creator" CONTENT="Isobel Stark"-
<HEAD>



consistency

Custodian Keywords
Identification
Name information Status
Description Geographic Software
coverage environment
Logical

Description

Data . .
quality Complete- Eptlty/attrllbute .
ness information Domains
Source / Type Measurement
AeeuEy Lineage and formats units
Distribution Spatial data :
information Access reference Coordinate
procedure system
Distributor Format Map Datum

projection

FGDC
Metadata



European CEN Metadata Standard

* |dentification

« Spatial Data Organization
« Spatial Reference

« Data Quality

* Content

» Distribution

 Metadata Reference



Mandatory metadata elements

CEN |(ISO [FGDC
metadata language -

metadata character set -

standard name

standard version

data set name

abstract

data set language

+{+]+T+1+1+1+]+
+[+1+-T+]+[+

data set character set

spatial schema

+
+

date of metadata born

date of metadata update

date of metadata revision

spatial extent

1+

temporal extent

quality elements

I+ [+ 1+ |+ [+

organisation

point of contact

(]
+{+ [+

category g

purpose of production - -

T ERER N B

frequency of updates - -
restriction of metadata access and usage [- I- I

+

Ruzicka, J.: Comparison of CEN,
FGDC and ISO standards for

malzadTabrhee




6 — Ontologies
Modelling the semantics of the vocabulary
Different definitions of concepts =» consensus
Examples

Ontological engineering

TOWNTOLOGY project



Definition

Ovtoc = Being ; Aoyita = discourse
Def1: theory of objects of and their
relations

Def2: theory concerning entities, and
especially entities in languages

Def3: An ontology is an explicit
specification of a conceptualization
(Gruber)



What is an ontology”?

* A semantic network
« A formal description of a vocabulary

* According to Gruniger et al., ontologies can
provide the following:

— Communication between humans and machines,

— Structuring and organizing the virtual libraries, and
the receptacles of the plans,

— Reasoning by inference, particularly in very large
databases



Why ontologies?

« Data integration
— Semantic integration of n databases

— without the great “0” would require n*n integration
attempts

— with the great “0” would require n attempts

« Data annotation
— full-fledged ontology not required

— since main purpose is fixed unique reference point in
the for of controlled vocabulary



Domain or application
ontologies

* Building an ontology is similar to data
conceptual modelling

« At application/domain level, an ontology
can include constraints, rules and derived
rules

* No storing problem



Different classifications (Kavouras)

Ontology Category tvpe

Peat bog

CORINE Land Cover Water course

Water body
Bog
ICanal

l.ake/ pond

MEGRIN

Salt marsh

salt pan

Watercourse

Body of water
Hoo
ICanal

|.ake

WordNet

Pond

salt pan

Watercourse

Watercourse




Blelels] Lie] ANixn] @lm) (oE

Ontology with

[Onbology Diagear : 100%6) [ #0sses: 18] [ F5hts:9]

8 [+ (AR[E @
L el a4
[Bla[w/w [24/8/x/ (4] (o)

o [~Jollle

WO R Wor W | ety m | —region—s) m [ Climate
sl wrles i
g e : 0 e i WRFrgas [& Tame
5 name S E o i e
] ends = ol diate
— —
Professor FriendiyPerson
ot notout far thi
5 OHNASCE 5] woekplace HoteReception
Iy g ok o —r o
[=1 e e (B mincatinaisy 1 & Depressngaity
(E=anens™ ;‘ 3 ol e e
= (8 =]
o e
| ® .
- ity
BusyProfessor LazyProfessor
Y
wirtgie El werkce o \
T (] ® 4iDigglay Slat
== |? | ¥ ragion
Faderts 5 e \
s 3 udens 8] aste \
@ cardisality [] 18] Togn \
= ® AllvaluidFisn elimite  cchislay 1ot ast set 1o this hasss \
= ' 3 woikplace ".\
N I'| / X
@ L] W regian
/ | W sity (3 region {climate 2 <<Cisplay St not sel for this class»))
P ! o i tlimate = «=Display Siot vl setior tis clagess o
e | H = f
HappyPerson i AN 2 reghan Cebmate B £aDisglay Slat st Bat1ed this olafes) il denate /.'/ /
1 hasValue adisplay $1at et sat o1 Big clamh o r J!’
0l werkgle -~ |
(¥ city $ennyl = by ; ,i/ /
0] Tierds | wciting = frup o |
& minCansnainy 8 climate 3 <<Display Skt not sof for this class>> !
name i
|'=' 18] cimate i
® hasabis <Dy St s |
f
' | 3
| tlitate @ <<Digplay 1ot not st 1od this clages»
=

anvalve OBty $1et nod et for thay clamad

B

i)




Example with OWL

<owl:Class rdf:ID="Church">
<rdfs:subClassOf rdf:resource="#Building"/>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#hasFunction"/>
<owl:hasValue rdf:resource="#Religion"/>
</owl:Restriction>
</rdfs:subClassOf>
'owl:Class>

<owl:Class rdf:ID=%“Cathedral">
<rdfs:subClassOf rdf:rescource="#Church"/>
</owl:Class>



Ontological engineering

How to build an ontology?

Possible approaches
— Top-down

— Bottom-up

— Dictionaries

— Etc.

How to find a consensus between actors?
How to verify?



Ontological engineering

* Approaches

* Building the consensus



Top-down approach

» Define high level concepts

* Build the semantic network from
the top

* Add specific concepts from more
generic ones

« Sometimes, difficulties to include
real object



Bottom-up approach

» Start from real existing objects

* Aggregate into more generic
objects

 Finally arrive to the top level
concepts



Consensus

Two actors have two visions of the worlds
« Ad ognuno la sua verita »
Solve conflicts

When we have several definitions of the
same concepts

— Define different concepts
— Keep all definitions until consensus



Advocacy for urban ontologies

* Vocabulary difficulties between actors in urban
applications '

« Creation of an ontology for cities and for urban
planning

* |nitial objective: 1000 terms




Principles of the Towntology project

* Creating an ontology for urban planning

* First steps in Lyon (2002-2003)
— Street planning (French language)
— Starting from existing dictionaries
— =~ 800 concepts

« Second step (2003-2004)
— Setting a COST network
— Extension to other languages
— Public space description



Towntology principles

Visual presentation
Semantic network

Hypertext structure
Multiple definitions

Origin and lineage of
definitions

Possibility of updating
Photos and drawings



Towntology relations

* 9 relations:
— is made of
— Is composed of
— IS located in
— Is used for
— IS located on
—Isa
— IS a subset of
— depends on
— Is a tool for



Excerpt of the ontology

[ Road marking

Road symbol

|

[ Horizontal sign

[ Paving block ] [ Mix ] [ Asphalte concrete ]

A A

A

z

Pavement [ idewalk

Trafflg sign ]

[ Traffic light system ]

’

[ Dimensioning traffic ]

Controler

Coating course

={ Traffic light coordination ]

[ Traffic light plan ]

[Tr ffic ligh

) (Catimian)

\

Traffic management }




MIX

Aggregates gravel, sand...) of variable size, mixedwith lime and closely bound by
a called bitumen binder bituminizes. The bituminous mix is used mainly in
carriageway surfacing. One distinguishes two main categories of bituminous mix :

» Hot-mix, used in courses and underlayers of coating in the structures of roadway.
These products are implemented and compacted at a temperature varying between
135 and 160°C.

» Cold-mix generally used to stop the "potholes" or provisional repair of the

trenches.
Roadway dictionnary

From : http://www.lequotidienauto.com

Example of textual
and visual
description




Beginning of the urban ontology

<OMNTOLOGY

<HEAD =
<TITLE=Transports</TITLE:=
ZLANGUAGE =francais</LANGUAGE =
<CUSTODIAM=Christophe BERTHET </CUSTODIAM=
<AST _MODIF_DATE=Z2004f6f25</LAST_MODIF_DATE=

< fHEAD=
<BODY =

ZRELATION _MAME=dépend de</RELATION_MNAME=

<TERMS j=

ZRELATION_DEF [=

<RELATION_PROPERTIES SYMMETRIC="false" TRAMSITIVE="false" MAYBEOPTIONAL="false" /=
</RELATION_TYPE=

RELATION_TYPES=
<RELATION_TYPE ID="100001" ORIGINATOR="Christophe BERTHET" INSERTICN_DATE="2004/06/21">

< BODY =
< fONTOLOGY =



Description of a concept

ZCOMNCEPT _MWAME=Accident de la route = /CONCEPT _MWAME=
=TERMS f=
ZCOMCEPT _DOMAIN ID="200001" /=
<COMNCEPT_DEFS>=
<COMNCEPT _DEF ORIGIMNATOR="Christophe BERTHET" INSERTION DATE="2004f06/F21">
<COMCEPT _DEF_SOLUECE=
ZAUTHORS [f=
=REF=>Glossaires — Promotion Of Results in Transport Research and Learning</FEF=
< /COMNCEPT_DEF_SOURCE=
< COMCEPT_DEF_TExT=Deéfinition utilisée pour les statistiques dans la plupart des pays : il

<'agit d'une collision ayant lieu sur la voie publique et qui implique au moins un véhicule
roulant. Sont considérés comme accidents de la route les accidents provoguant
uniquement des dégats matériels et les accidents occasionnant des
blessures.</CONCEPT_DEF_TEXT=
< {COMCEPT_DEF=
< /CONCERPT _DEFSs
ZMULTIMEDLA f=

<fCONCEPT>



Example: Land use plan

PLAN D'OCCUPATION DES SOLS (P.O.8)
Document d'urbanisme opposable aux tiers qui fixe les régles genérales et les servitudes d'utilisation des
sols. Compose de documents graphiques qui localisent des zones, d'un réglement qui fixe le droit des sols
applicable a chaque zone et d'annexes technigues.

Dictionnare de la voirie

=G sanrce & hitpdhvwww o ville-si-martin-dheres, frfimaresvhotosivos oif




Visual interfaces

 Portal for navigating and querying
 Portal for updating

» Portal for photo-based access



Townto-Portal

Brocaille

Bruit

Bruit

Bulldozer

Bute-roue

Cable

Cadette

Caduc

Cahier des clauses administratives
Cahier des clauses générales
Cal r des clauses particuliéres
Cahier des clauses spécifiques
Caillou

Caisson de jalonnement
Calcaire

Calcaire actif

Calcaire total

Calepinage

Candelabre
Caniveau

Captifs

Carotte

Carotteuse
Carrefour

Ccarrier

cCarriere

Chainette

Chambre de tirage
Chancre coloré
Chantier

Chantiers propres
Chape

Chapelet

Chausseée
Chaussée drainante
Chaux

Chemin

Chevelu

Chorus

Ciment

Classe granulomeétrigque
Clous

Cloutage

Coaltar

Coefficient d"occupation des sols (COS)
Coffrage

Collecteur
Collectivité locale
Collectivité territoriale
Comblanchien
Commune
Compacité
Compactage
Compacteur
Compresseur
Comptable public

dans la T,

Choisissez un point d"accés

Explications sur la Towntologie

AlTalssement

Auscultation ..

Eancle cyclable

Eande de ro

BEanc

Eute-roue

AN AL

Chaussee cr..

Deflexion

Deplgcerienl

Flache

Sabesrit

rMarnzge

Marquage au. .|

Mair

bk ok B

\\

CHIeraEn e

Flste

“iste Zwclable
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fentrée lo 200206595 par Caroline BEALN TEU et Wohann TARDY)

Fartie d'une voie ameénagee pour |a circulation des vehicules, par opposition aux trottoirs ou accotements, Une chaussée est composee de différentes couck
mises en ceuvre sur un sol support.

“0ir schema de la structure de chaussee

(Dictionnalire de iz walrig)

fentree e 20030615 par Caraline BEALNIEL et Yohann TARDY)

La constitution d'une chaussee moderne présente de bas en haut plusieurs couches : terrain sur leguel va reposer la chaussee, parfois ameliore par apport
matériaux (couche de forme) ; en couche de fondation (ou assise), un sol stakilise par simple compactage ou par addition de liant (grave-ciment, grave-laitie
couche de base, element essentiel de |la résistance de |la chaussee, souvent une grave-bitume ; en couche de surface (ou couche de roulement), un béton
bitumineux. Entre le terrain et la couche de fondation sont parfois disposées des sous-couches dans le but de drainer, d'eviter la contamination par 'argile o
gel.

L'assise superieure de |la chaussee peut etre constituee par une dalle en béton de ciment ou stabilisee par compactage et recouverte par un enduit superfic
construction des assises est réalisée & 'aide de la niveleuse, du finisseur, de la machine a coffrages glissants

(Encyclopédie L arousse)

(hito e villemmalesherbes. iy trava L i)

(Encciopddie Larousse)
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