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IMKL - Cable and Pipeline 
Information Standard

ÁKaho Sint -Lieven

ÁUniversity of applied science

ÁDepartment of surveying

ÁCable & Pipeline Implementation & Development 
project: KLIMOP (November 2006-February 2009)

ÁResearch, financed by Flemish government

ÁFor the benefit of companies, municipalities, é 

ÁNow: contractors receive paper maps

ÁFuture: standards to exchange cable and pipeline 
information between contractors, cities, 
municipalities and administrators

ÁResults: www.tetragrb.be (dutch)

http://www.tetragrb.be/


ÁExchanging data:

IMKL

PMKL

IMKL = information model

= which information (UML) 

+ how to store (GML)

PMKL = presentation model

= how to visualize

IMKL - Cable and Pipeline 
Information Standard



ÁProject content:

ÁRequirements analysis

ÁDesign of implementation model

ÁUniform format (GML 2.1.2)

ÁDifferent interfaces 

ÁConversion to IMKL

ÁPresentation en visualisation

ÁCase study

Á(Non -destructive ) measurement - techniques

ÁDigitalisation of paper maps

IMKL - Cable and Pipeline 
Information Standard



Information needs visualisation needs

GML

Formats: dwg - dxf ïdgn ïshapefile ïoracle - bitmaps

Interfaces: Autocad ïMicrostation ïEsri ïOracle ïImage viewer

Presentation and visualisationConversion to IMKLDifferent interfacesUniform format (GML 2.1.2)Design of implementation model

Project content

Requirements analysis

FME
PMKL

UML
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Eandis

Elia Interelectra

Pidpa

TMVW

ÁSituation: Several cable and pipeline 
adminstrators need to convert their information 
into designed IMKL 

Conversion to IMKL



ÁQuestions:

ÁHow to transform from different formats to GML?

ÁHow to put all the attribute information into UML?

Dwg, dgn, shp, é
GML

?

Conversion to IMKL



Conversion to IMKL

ÁConversion -software Ą Creating ourself

ÁDifferent formats, structures

ÁHard to learn

ÁBeta - tool: conversion from DXF12 to IMKL (GML)

ÁConversion -software Ą FME

ÁTest with DGN, DWG, SHP to IMKL (GML)
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Input-data format Output-data format

conversion

EXTRACT1

TRANSFORM2

LOAD3

FME

Conversion Steps - Overview



ÁInput -data format : 

ÁDiffers for every cable and pipeline administrator

ÁDifferent formats , different attribute - information

ÁImportant to know what is stored and how Ą

internal processes

ÁExamples :

ÁSEWERAGE:    Shp - files , database with extra info

ÁELECTRICITY: DGN- files , tables with extra info

ÁELECTRICITY( hv ): DGN- files

ÁTELECOM:      Shp - files , built conform the IMKL -
structure in digitalisationproces of 
paper maps

ÁWATER: DWG - files

Conversion Steps - Extract



EXTRACT

Line

Text 

Point

Conversion Steps - Extract



ÁOutput -data format : IMKL ïload

ÁThe result of a conversion should accord to:

ÁDescribed format (GML)

ÁAttribute information (UML)

ÁIMKL-structure :

ÁOwner , (sub) theme , é

ÁContainers, Cables

ÁElements

ÁMeasurements

ÁAnnotations

ÁDetails, T opography , é

Conversion Steps - Load

ElementsContainers
Cables

Pipelines

Anno-

tations

Owner
Theme      Subtheme

é

Topography
Details

Measure

ments



Cables

Annotations

Elements

Measurements

LOAD

Conversion Steps - Load



TRANSFORM

Conversion Steps - Transform
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Example SEWERAGE - Overview

ÁCompany Aquafin

Á2 shapefiles: 

ÁPipelines

ÁElements

ÁDatabase (mdb) with extra information

ÁExcel file (xls) with description of status and 
subthema

ÁExcel file (xls) with description of elements

ÁOnly one theme: sewerage

ÁNo measurements, annotations, details, é



Pipelines shp

Elements shp

Example SEWERAGE ïExtract

EXTRACT



Pipelines

Elements

Example SEWERAGE ïLoad

LOAD



Example SEWERAGE - Transform

TRANSFORM



ÁPipelines

ÁExtra information in database should be attached 
Ą with Joiner

ÁExtra information from Excel file 

can be attached Ą with Joiner

ÁExtra attributes can be attached, like contractor, 
theme, subtheme, é The same values for the 
whole map Ąwith Attributecreator

Example SEWERAGE - Transform

Pipelines



Example SEWERAGE - Transform

Elements

ÁElements

ÁExtra information in database should be attached
Ą with Joiner

ÁExtra information from excel file can be attached
Ą with Joiner

ÁExtra attributes like administrator, theme , 
subtheme , é Ąwith Attributecreator

ÁExtra information from excel file ( xls ) should be
attached Ą with Joiner



Example SEWERAGE - Transform

Elements

Pipelines



Example SEWERAGE - Result

Element

Pipeline
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Example ELECTRICITY - Overview

ÁCompany Eandis

ÁDGN- files

ÁExcel - tables with extra information

ÁDifferent themes and subthemes:

ÁElectricity: 

ÁLow voltage

ÁMedium voltage

ÁSignalization

ÁPublic lighting

ÁGas: 

ÁLow pressure

ÁMedium pressure

ÁDistribution



ÁDivision of the map in:

ÁAll full colored lines 
Ącables/pipelines

ÁAll blocks Ą Elements

ÁAll dimensions Ą

Measurements

ÁAll text Ą Annotation

ÁAll white lines Ą lines 

and arrows for 
annotation

ÁBlue dot lines from 
external document Ą

Containers

Example ELECTRICITY ïExtract



ÁProblem: 

ÁSome blocks/cells are elements, other 
blocks/cells are measurements

ÁMeasurements need to be exploded

ÁElements have to stay as block

ÁSplitting maps into two documents

ÁMeasurements: exploded blocks, for dimensions

ÁRest: annotations, pipelines, elements

ÁEach document contains the same information:

ÁLines, arcs, polygons, text, multitext, points, 
blocks/cells

Example ELECTRICITY ïExtract



Measurements

Rest

Example ELECTRICITY ïExtract

EXTRACT



Cables

Annotations

Elements

Measurements

Example ELECTRICITY ïLoad

LOAD



Example ELECTRICITY -
Transform

TRANSFORM



Measurements

Example ELECTRICITY -
Transform



ÁMeasurements

ÁSome texts were in double

ĄDeleting duplicate texts with duplicate remover

ÁExtra attributes like administrator, theme , 
subtheme , é Ąwith Attributecreator

Example ELECTRICITY -
Transform



Cables

Example ELECTRICITY -
Transform



ÁCables/pipelines

ÁEach combination of color, style, weight, é 
represents a different cable/pipeline (material, 
diameter,status)

Ą Joining the information of an Excel t able 

ñels.xlsò with Joiner

Example ELECTRICITY -
Transform



ÁCables / pipelines

ÁExtra attributes like administrator, theme , 
subtheme , é Ąwith Attributecreator

ÁThis result contains ALL lines , also the lines and 
arrows of annotation . These last donôthave 
material information .

ĄTester: check if the attribute material is empty

Example ELECTRICITY -
Transform



ÁCables/pipelines

ÁIn the table ñels.xlsò the column ñklasseò contains 
information for different attribute - fields

ĄAttribute splitter cuts information from one 
field, in two attribute -fields, named ñcapaciteitò 
and ñbovengronds zichtbaarò

Example ELECTRICITY -
Transform



Elements

Example ELECTRICITY -
Transform



ÁElements: All cells

ÁIn the IMKL, there is only one field to store 
information, named ñwaardeò

ĄThe listconcatenator pastes all text from cells 

together in one field ñwaardeò

ÁExtra attributes like administrator, theme, 
subtheme, é Ąwith Attributecreator

Example ELECTRICITY -
Transform



ÁElements: All cells

ÁCells that represent depts or text, will become 
annotation.

Ą The attributefilter will filter all the cells with 
names like ñdiepggò, ñdiepptò, ñtextò into 
annotation. The other cells will become elements.

Example ELECTRICITY -
Transform



ÁElements: All cells

ÁEach cell represents a certain type of element. The 
information is stored in another excel - file . 

ĄThe list of existing cells and alle extra 
information is attached with a joiner, based on the 
cellname.

Example ELECTRICITY -
Transform



Annotations

Example ELECTRICITY -
Transform



ÁAnnotation from cables/pipelines

ÁThis result contains ALL lines, also the lines and 
arrows of annotation. These last donôt have 
material information.

ĄTester: Check if the attribute material is empty. 
All lines with NO material, were put into 
annotation

Example ELECTRICITY -
Transform



Annotations

Example ELECTRICITY -
Transform



ÁAnnotation from elements

ÁThe attributefilter filters all cells with names 
ñtxtvlgò into annotation 

ÁThe attributefilter filters all cells with names 
ñdiepggò and ñdiepptò. These cells get an extra 
attribute ñtypeannotatieò, with the value ñdiepteò, 
in the Attributecreator

Example ELECTRICITY -
Transform



Annotations

Example ELECTRICITY -
Transform



ÁAnnotation

ÁAll texts, multitexts and points are annotations. 
These objects also need extra information

ÁExtra attributes like administrator, theme, 
subtheme, é Ąwith Attributecreator

Example ELECTRICITY -
Transform



Annotations

Elements

Cables

Measurements

Example ELECTRICITY -
Transform




