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Usefulness of CartalL inx
GeoConcept is an GIS software that is useful with good operability in mapping data
processing, but it is not so strong in the function of data topology (structuralization) that is

necessary for various analytical processesin the GIS.

Arc/Info is powerful in the topology analyzing function, but its operation is not so smple
and anyone can not handle it easily. In addition, itsinput function isinferior.

On the contrary, Cartalinx is used efficiently in [IMS in the following processes.

GIS/ICAD data:
!

Data creation CartalLinx, GeoConcept and Arc/Info
!

Data conversion CartaLinx, IDRISI32
l

GlS analysis IDRISI32, GeoConcept and Arc/Info
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CartaL inx Operation Manual

1. Introduction

Cartalinx is the mapping software developed by Clarke University that is provided with
basic functions necessary for GIS data input and editing. The software has the functions
to process the topological data structure, relational database and data conversion and
supports manually map editing and batch processing on the operation level.

The GIS processes polygons, Arcs and points in the mapping data structure.  Unlike the
CAD feature structure, the GIS data has atopological data structure that defines the spatial
and joint relations between points, lines and polygons.  This data structure is essential for
GIS. In GISit is necessary to comprehend the data structure rightly and create accurate
data.

In using CartalLinx, it is necessary to input mapping data in consideration of the
topological data structure of the GIS data.  In the input and editing of mapping data, it is
necessary to split aline or closeit at the cross point. The datais defined as follows:

* A point is divided into a Node to configure an Arc and a Polygon Locator (called
Centroid, Label Point).
» A linedata (or Arc) consists of a start Node, a Vertex and an end Node.
» A polygon consists of several Arcs and it is essential that there is no error in the
relation between the Nodes and Arcsin configuring a topology.
The IIMS has studied the introduction of this software in the spatial database and GIS data
management for the purpose of a series of data management processes such as new data
input, existing data editing and data conversions. The data handled in the IIMS is
required to support various types of GIS that the related agencies possess and it is also
essential to handle the data having atopological data structure.
CartaLinx Version 1.2 are released at present. But as the font package to support the

French language is not available, the present version involves some bugs due to difference
between the American and the European unit system and difference in the OS.

2  Featuresof the Software
D Datainput functions

For new datainput, four functions shown in Table-1 can be used:
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Table-1 Data input functions

Data Input Item Method

o Tablet digitizing Data input by connecting a digitizer

» Raster digitizing Data input using graphic images in the background
» GPSdigitizing Data input from GPS

» Existing datainput Input by data import

2 Editing function

In editing map features, Nodes, Arcs and polygons can edited manually and automatically.
The main editing functions are shown in Table-2. The software has its unique data
structure to build the topology. The line break and polygon topology can be processed
automatically by command.

Table-2 Editing functions

Add, modify and delete new feature (Node, Arc, Polygon)

» Arc or polygon editing (Arc division at intersection, addition of a Node,
and deletion of a pseudo Node, tying of Arcs (Node shift and snap),
addition, deletion and shift of a Vertex)

* Editing of features by batch processing (Automatic snap, automatic
creation of intersections, automatic feature deletion (pseudo Node,
duplicated Arcs, zero-length Arc, dangle Arc)

» Map coordinate conversion

 Feature editing and attribute editing using SQL

» Use of relational database

The database for feature management is supported by Microsoft Access in the standard
format, and the data retrieval and feature editing using SQL can support the database
compilation. In the relational database, the Text files and dBASE are supported as the
method of conversion of attribute data with the external.

The map coordinate conversion can support the georeference using the Project commands.
If the map coordinates are defined, map conversion to any arbitrary map coordinate
system is also available. All the parameters for map coordinate conversion that can be
handled by IDRISI32 can be used. The map images in IDRISI32 can be used directly by
CartaLinx to structure the GIS data.

(3)The dataimport and export can be performed in the format shown in Table-3. These
can be used as the data converter.
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Table-3 Dataconversion functionsin CartalLinx

Format Import Export
IDRISI32 Ok Ok
IDRISI160 Version2[] Ok Ok
Arc/Info Generate File Ok Ok
ArcView Shape File Ok Ok
MIF (Maplnfo Inter exchange Format) Ok Ok
CartaLinx Layer Transfer Format Ok Ok
Delimited ASCII File Ok

SDTS (USGS Spatial Data Transfer Standard) Ok

British Ordinance Survey data 8E

AutoDesk World Drawing

Format conversion to other dataformatsis available widely by using this softwarein
conjunction with IDRISI32. However, some troubles may be caused if the MIF fileis
used. If the user understands the file structure rightly, the data structure can easily be

edited by the use of an editor.

2-5
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Map Input Flow

A genera flow from feature input to output using Cartalinx is shown below.

Prenaration
Arrannement of man sheets and innut items (features. datahase).

*d@angimmn_sngmimanms—

v

Creation of new file in Cartal inx
Selection of Inout Method
v

Existina data editina New.data inout
« A

Use of Imnort

Tablet diaitizer

Data definition bv Preference
GeoReference. Unit Settina
Settina of coordinate svstem
and coordinate narameters
lJlse Resamnlina and nraiectio
if necessarv

V < New data inout

> Data editina
Disnlav and settina of tolerance
Feature selection in manual editina. automatic snan settina

\

Feature innut and feature editina New data inout
Tonoloav check

Feature editina usina SOL

Batch nrocessina nerformed as needed

(Line snlit. deletion of nseudo node. dunlicated arcs. dunlicated nodes
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N
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LManvoutnut ‘

Creation of exnart file
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1 FileCreation in CartaLinx

11 Definition of File

@D Creation of new file

Select “File -~ New Coverage — Blank Coverage” (Fig. 1.1 Selection of module)
Set up the mapping of Georeference by Preference. (Fig. 1.2 Georeferece setting)
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Fig. 1.1 Selection of module Fig. 1.2 Georeferece setting

The setting items is definitions of coordinate systems (decimal latitude and longitude,
UTM etc.) and mapping units (deg, m, km, feet, mile, etc.).

(2) Useof raster images
Select “File - New Coverage — Coverage based on Bitmap”
(Fig. 1.3 Selection of module)

Select the converted imagein “File — Image Conversion asthe input file” and control
whether the datais displayed or not.  (Fig. 1.4 Selection of raster images)
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Fig. 1.3 Selection of module Fig. 1.4 Selection of raster images
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1.2 FileSaving
Select “File -~ Save” or “File — Save As’ and save Coverage.
(Fig. 1.5 Selection of module, and Fig. 1.6)
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Fig. 1.5 Selection of module Fig. 1.6 Savefile

13

Import and Export of Feature Data

CartaLinx can be used as a converter to convert the data into the form in which the data
can be entered under GeoConcept. Table 1.3 shows the data conversion function in

CartalLinx.

Table-1.3 Data conversion functions

Format Import Export
IDRISI32 Ok Ok
IDRISI16 (Version( ) Ok Ok
Arc/Info Generate File Ok Ok
ArcView Shape File Ok Ok
MIF(Maplnfo Inter exchange Format) Ok Ok
CartaLinx Layer Transfer Format Ok Ok
Delimited ASCII File Ok

SDTS (USGS Spatial Data Transfer Standard) Ok

British Ordinance Survey data Ok

AutoDesk World Drawing Ok

In GeoConcept,

MIF file and SHP file can be imported directly to CartaLinx.
Other software dataisimported via Arc/Info and IDRISI32.
SHP file isimported to CartalLinx by creating an Export file.

The Ungenerate file is imported to Cartalinx by creating an Ungenerate file for lines and
points. A polygon is imported by creating individual Ungenerate files for lines and
points (label points for a polygon). The database is exported to an external database file
(text or MSAccess) and re-imported to Cartalinx.
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DXF fileisimported to the files created for individual layers and re-imported to Cartalinx
in ausable format.

In the case of Export, it has the same functions as Import.  In the same way as described
above, the datais converted into the format exportable in Arc/Info and IDRISI32.

1.3.1 Import
Dataimport is made in the following steps:
Select “File - Import”. (Fig. 1.7 Selection of module)
Select “Y * in Append Coverage. (Fig. 1.8 Selection of message)
Select afile type to be imported from ‘ Type of file to import’
(Fig.1.9 Selection of file name).
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Fig. 1.7 Selection of module) Fig. 1.8 Selection of message
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Fig.1.9 Selection of file name and type
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1.3.2 Export

Select “File - Export”.

(Fig. 1.10 Selection of module)

Select afile type to be exported from ‘ Type of file to export’.

type and structure)

Select afeature structure from ‘ Feature Type to export’.

Input the file name.

(Fig. 1.12 Selection of file name)

(Fig. 1.11 Selection of file
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Fig. 1.11 Selection of file type and structure
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Fig. 1.12 Selection of file name
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1.4 Image Conversion

Image Conversion is afunction used for import of araster imagefile. In IDRISI32, the

image files can directly be used. The usable formats are as follows:

IDRISI image format: Idrisi Raster (32 bits, 16 bits)
Universeimage format: TIFF, BMP, JPG, WMF, etc.

The IDRISI file directly provides the Georeference data. For the universe format, it is

necessary to input Georeference data.

Select “File — Image Conversion”.

(Fig. 1.13 Selection of module)

Select “Image to convert” on Browser.

(Fig. 1.14 Selection of raster file)

For an IDRISI image, input the image file name to be saved.

(Fig. 1.15 Input of file

name)

For other images, select * Output of reference system’ and * Output reference units' and
input the Georeference information of coverage coordinate (X, Y) and the output file

name.
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Fig. 1.14 Selection of raster file
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15

Print Commands

The following commands are prepared for output of map sheets:

(1) Printer Setup
Select aprinter and paper.

(2) Print Current Window

Tofit page:
To described scale:

16

The map file on the display can be outputted in the ‘Windows Meta File', ‘Enhanced
Windows Metefile’ or *Georeferenced BIT MAP' .

Window)

Final Report (Volume 1V)

Copy Display Window

Output the map sheet in the same scale as the window.
Output the map sheet in the designated scale.
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Preference is amodule for setting the environment to manage the configuration in
CartaLinx. The user clicksthe tab and set a configuration by purpose. (Fig. 1.18 Menu

of Preference)
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Fig. 1.18 Menu of Preference

1.8 Set Default Data Path

This command manages the working directory in the work file.

Data Path)
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e

Fig. 1.19 SetDefault Data Path

(Fig. 1.19 SetDefault
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2  Featurelnput and Editing
2.1  Setup of Feature Operating Environment (Configuration Setup)

The parameters of the environment for feature editing are set up under the Preference
commands. The user is required to change the setup commands flexibly depending upon
the conditions of editing. The major setup items are as follows:

* Setting of feature display for Preference.  (Fig. 2.1 Preference setting)
The display of Nodes and Vertexes as symbolsis set to on or off.
* Setting of tolerances (Fig. 2.2 Tolerance setting)
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Fig. 2.1 Preference setting Fig. 2.2 Tolerance setting

2.2  Featurelnput ‘Insert Existing Node’

Feature input should always be made in considering the topological structure of the GIS
data. Indigitization, the line segments should be closed at the intersection of lines.

An Arcisdigitized from the start Node, a Vertex isinserted and is closed at the end
Node. Thelineis closed at the intersection of the Arc. Therefore, it is the basic
rulefor Arcinsertion to start from a Node and to end at another Node.

The feature data input operations such as data entry, window scaling and panning can be
made efficiently using the menu for the right button or short-cut keys. (Fig. 2.3 Example
of right button menu)

Fig. 2.3 Example of right button menu
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The window view control can be executed by using the right button and short-cut keys.
The zoom out is made by the use of PgUp and PgDn keys. The view can be panned by
pushing the keys Alt and Arrow simultaneously. (Fig. 2.4 View control)

The feature input is made as follows:

(1) Arcinput
Move the cursor to apoint to be digitized and click the right button. (See Fig. 2.5.)
Click * Start Node' by the left button, or press shift and click the left button to input
the first Node.
Digitize aline with aleft button.
If an input error is found on the way, click the right button and select Undo, or key
in “Ctrl-Z” to return to the previous data and reenter the data. (Fig. 2.5 Undo
menu) At the end Node, click the right button and click Finish Arc with the left

button. Or press shift and click the left button to close the line. (Fig. 2.6 Finish
Arc)
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Fig. 2.5 Start Arc, Finish Arc or Fig. 2.6 Finish Arc
Undo menu

Then, repeat the input steps to acquire the next line.
Move the cursor to the Node to be started, and click the right button.

digitizing theline. Repeat the above operations for other lines.
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2

3)

(4)

()

Digitize polygon
To digitize a polygon, repeat the above Arc input operations for data entry in
considering the topological data structure.

Point or Polygon Locator

To insert a point (point or Polygon locator), move the mouse to a point to be
inserted, click the right button and click the left button at the desired menu. Or
key in dataand insert it by clicking the left button. (Fig. 2.7 Point data input)
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Fig. 2.7 Point data input

Break Arc

For the Arcs that intersect, it is necessary to divide the line and put a Node at the
intersection. To divide the Arc, click the left button of the mouse at the
intersection a click the right button, or put the cursor at the intersection to tie the

lines at one Node. (Fig. 2.8 Break Arc) Divide another intersecting line

similarly.
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Fig. 2.8 Break ARC
Remove Arc

To delete an Arc, select the Arc and key in DEL key or click the right button and
click the left button at Delete Arc.  (Fig. 2.9 Remove Arc)

Final Report (Volume 1V) 2-16



(6)

Sudy on Infrastructure Information Management System of the Dakar Metropolitan Area

it Verlac Cirkl
lnawrt Exigting Mods
=" Cerersfips Ao Cirk
o Wy b

Feghre Propstss  F17

S +

Fig. 2.9 Remove Arc

Move Node and Tie Arcs

If the Arcs are digitized and not closed, tie these Arcs. If there is a Node at a
point to which an Arc is moved, select the Node to which the Arc is moved.
Press the function key of F3 or click the right button to select ‘Move Node'. (Fig.
2.10 Move Node) Click the left button at the point to which the Node is moved.
If amessage is displayed on the window, click “OK”.

W L]
Terias Fmesrima 1l

Fig. 2.10 Move Node

If the Arc can not be tied, change the tolerance for feature selection or the tolerance
for automatic snap and repeat the tying.

If there is no Node at a point to which an Arc is moved, click the right button at a
point where anew Nodeis put for themoved Arc. (Fig. 2.11.) After confirming
the message on the window, click the left button at the Node to be moved.
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Fig. 2.11 Insert Exisiting Node

@) Move, add and delete Vertex

Move Vertex:
Add Vertex:

“Ctrl-1" keys.

the DEL key.

Same asintying Arcs (Fig. 2.12 Move Vertex)
Click the left button of the mouse at a point on which aVertex is
added and select an Arc.  Present the menu view by clicking the
right button and click the left button at Insert Vertex or push the
(Fig. 2.13 Insert Vertex)
Remove Vertex: Click the left button of the mouse at a point on which aVertex is

added and select an Arc.  Present the menu view by clicking the
right button and click the left button at Remove Vertex or push

(Fig. 2.14 Remove Vertex)
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Generalize Arc Vertexes
This command is to thin out the Vertexes automatically to constitute a digitized
Arc. Select an option as necessary and execute this operation. (Fig. 2.15
Generdize, and Fig. 2.16 Selection of option and parameter input) For three
options, refer to the Manual.
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Feature attribute

For view and input of feature attributes, add the database field beforehand, and
select a feature.  Then, click F11 or the right button, and select Feature Property
by clicking the left button. (Fig. 2.17 Selection of Feature Property) Click the
attribute window and input data.  (Fig. 2.18 Property Window)
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Fig. 2.17 Selection of Feature Property Fig. 2.18 Property Window
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3 Coverage Commands

Coverage commands are composed of modules for datainput and editing. (See Fig. 3.1.)
Main modules will be described below. For the details, refer to the Manual.

31 Append
This command is used to merge a coverage.
Enter the tolerance for the SNAP coverage. (Fig. 3.1 Input of tolerance)
Select thefilename. (Fig. 3.2 Selection of coverage)
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Fig. 3.1 Input of tolerance ﬁg. 3.2 Selection of coverage

3.2 ArcGeneralize
Thismoduleisused to optimizealine. (SeeFig. 2.15and Fig. 2.16.)
Select the optimum option.  For the details, refer to the Manual.

3.3 Resample

This module is a geometric correction module that has the same function as the vector
conversion module in IDRISI32.

If the Correspondence file is selected out of the files on view, file conversion is performed
automatically. (Fig. 3.3 Resample) For creation of the Correspondence file, refer to the
IDRISI32 Manual. (Fig. 3.4 Example of Correspondence file)
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Fig. 3.3 Resample Fig. 34 Example of Correspondencefile '
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3.7
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Proj ect
This is a geometric correction module that has the same function as the vector

conversion module in IDRISI32. The features having Georeference can
automatically be converted in coordinates into a table prepared for the conversion

of map projection. Input map projection. (Fig. 3.5 Change of map projection)
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' Heo |

Fig. 3.5 Ch‘ange of Fnép projection

SNAP Module
This is a batch of commands to automatically snap the Nodes within a specified

distance. Two modules are available.
1) Snap All Nodes
2) Snap All Nodes in Display Window

Input atolerance for operation. (Fig. 3.6 Snap Tolerance)
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Fig. 3.6 Snap Tolerance

I nter section
This module is a batch of commands to perform automatic line snap and Node

arrangement. The module is executed by the selection of a command
automatically.

Remove PSEUDO Node (Remove Pseudo Node, Remove Pseudo Node in

Window)
This moduleis abatch of commands to remove unnecessary Nodes.

The module is executed by the selection of a command automatically.
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3.8

3.9

4.1

4.2

Arc Editing Commands

This module is used to automatically remove a duplicated Arc, a Zero-Length Arc
and a dangled Arc. Duplicated Arcs and Zero-Length Arcs are automatically
executed by the selection of the module. Dangled Arcs within the user-designated
coverage are automatically removed. (Fig. 3.7 Dangle Arc)
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Fig. 3.7 Dangle Arc

Build Topology
This command is used to build a polygon data structure. By the selection of the
module, a polygon topology is created automatically.

Digitize Commands

Input Device
This command is used to select a data input device by using a mouse, tablet
digitizer and GPS. (Fig. 4.1 Input Device)

o Gartalir - MorphoPedrogy Poly. LMK
Eile GCoverage | Digitize Tables Help
D @ g { Ihput Device... * Mouze

Ihput Mode Tablet
GFS

Modell [ModeT,

Beeizter Digitizing Tablet., k-
Fegizter GPS Lnit

LINKEI Unregigter GPS Unit

3 LIMKE!
4 LIMEE]  Tablet Button Map

Fig. 4.1 Input Device

Input Mode
This command is to select a data input mode by ‘Single Point’ mode and

‘Continuous’ mode. (Fig. 4.2 Input Mode)
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Fig. 4.2 Input Mode

4.3 Register Digitizer Table
This command is to execute map registration by a digitizer. (Fig. 4.3 Register
Digitizer)

Eile Cowesoes | [hwitem Jables Help

Dl @l fo e ‘FLE_EE'I Tjwmie

Fig. 4.3 Register Digitizer

(1)  Accept Board Coordinate
This module is to input the reference point for a new map from a digitizer.
Button 1 is used to input the reference point and button 2 is pushed to complete the
registration.

(2 Define Map Transformation
This module is used to create a configuration file for each map sheet by key-in
operation to the input map reference point and the map coordinates.

44  Tablet Button Map
Thisisamenu to set adigitizer by buttons. For details, refer to the Manual.

5 Tables Commands

These table commands are the modules to perform database attribute editing and feature
editing by database operation.
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51 Field Command

Thisisamodule to add, delete and rename afield in the Node, Arc and polygon database.

(1) AddFed
A field isadded in each feature of Node, Arc and polygon. (Fig. 5.1 Add Field)
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Fig. 5.1 Add Field

2 Delete Field
A field is deleted in each feature of Node, Arc and polygon. (Fig. 5.2 Delete Field)

Fig. 5.2 Delete Field

3 Rename Field
A field is renamed in each feature of Node, Arc and polygon. (Fig. 5.3 Rename

Field)
T - |
— 3 ]
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Fig. 5.3 Rename Field

52 CrossTableTransfer
Thisis amodule to manage the feature attributes after change of a feature structure.
For the details, refer to the Manual. (Fig. 5.4 Selection of Cross Table Transfer
File)
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Fig. 5.4 Selection of Cross Table Transfer File

<Example of feature correction using existing data>

Import Features

* Import an externaly created feature file in CartaLinx after selection of
Export out of Cartalinx

 Correct data (editing of the feature and attribute)

* Processto check whether there is no error in the topol ogy.
For a polygon, correct the feature until the topological structure is
completely built.

* Import Arcs.

 Import Nodes (including Polygon Locator).

Transfer polygon key fields to the polygon by ‘ Cross Table Transfer’.
» Save the feature attribute of the polygon in an external database (dBASE or
TEXT)
* Add the polygon database and key field to the Node field and copy the
polygon key field in the Point Locator.
» Execute the above steps using ‘Cross Table Transfer’. (Polygon - Select
Option of Polygon Locator)
Create Export File for Polygon Label (Centroid)
Select a number ID of more than O (Polygon Locator) in Design Filter. Then,
create the Export file. (Use Shape, MIF, or CartaLinx Layer Transfer Format.)
Create Export Filefor Arc
Select Arc and Format from Export and export the feature.
Asthefile format, the mentioned (3) is recommended.
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5.3 TableOperation
D Import External Table
A relational database isimported into Cartalinx.
Select adatatype and the key field. (Fig. 5.5 Import External Table)
Then, select the name of data file to be imported and its key field and import the
data. (Fig. 5.6 Selection of File Name)
T T |
T e oAmend 7 e T e W ] I — — I
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Fig. 5.5 Import External Table Fig. 5.6 Selection of File Name
(20  Export Table
Export the attribute data to external data. (Fig. 5.7 Selection of Option and Fig.
5.8 Input of File)
The supported format is that of Xbase or text file.
: :
T .nboler by st - __ .
i | 3 || T —————— e
vy [ H ol s s
 dops Concel |
7 Fokgors Helg ||
E apactl I Iy
= e Tatke = E|
™ Cornna Delrded Tesi | FAMMEET [T v fer oI =] [ |
Fig.5.7 Selection of option Fig. 5.8 Input of File
54  Design Filter

Database and feature editing is performed by editing the statement text of SQL
command. (Fig. 5.9) The user sets the feature type and the retrieval conditions,
edits the statement of the retrieval conditions using the menu tab and executes the

retrieval.
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A feature selected by this command is temporarily saved in the clipboard, and the
file can be saved using the command * Copy Filtered Features To New Coverage'.

Fig.5.9 Design filter
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55  Design Calculation
The attribute in the database field isoperated. The attributes are controlled by the
use of the caculations and the logic arithmetic and functions using the
field(Fig.5.10).
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Fig. 5.10 Design calculation

56  UndoAll Filter
The feature selected by ‘Design Filter’ is released.

5.7  Copy Filtered Features To New Coverage
The feature selected by ‘Design Filter’ is saved in afile. (Fig. 5.11 Copy Filtered
Feature To New Coverage)

[Copy Fitmes Feateaz To. ki)
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Fig. 5.11 Copy Filtered Feature To New Coverage

58  Option
An option asdesired is set from the Preference menu.
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6 HELP

In CartaLinx, the Help statement is described in detail in the Help file to ensure the user to
fully understand the functions of the software. It is recommended that the Help file will
be referred to for better understanding of the software functions, especially in order to
clarify any unclear point during operation of any of the modules.

7 Literature

CartaLinx Reference Manud
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