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LandXML

Application Description

Those who work with surveyors and
civil engineers know that some of their
work involves going into the field and
picking up “shots’. Shots are points
described by northings, eastings and
elevations, that is, X,Y,Z coordinates.
These shots can then be used to de-
velop a triangular irregular network
(TIN) which in turn can be used to de-
velop contour strings.  Superimposed
uponthe TIN isoften ahorizontal align-
ment which can be used to represent a
centerline of aroadway. All of thisin-
formationisused to devel op abase map
and is referred to as design data.

A question that often arisesis, how can
one exchange design information such
asaTIN or ahorizontal alignment be-
tween various CAD or CADD systems.
Most folkswould probably say, why not
cresteaDXFfile. Thetroubleor limita-
tion in using a DXF file is that design
informationislost. That is, certain de-
sign information that is required, is not
stored inaDXF file. One solution that
many vendors have used to get around
thelimitation of aDXFfileisthe utiliza-
tion of the LandXML format..

The LandXML format consists of vari-
ous tags which contain information de-
scribing civil engineering and survey-
ing design information. Similar to a
HTML file, which also uses tagsto de-
note various commands, the LandXML
format isanonproprietary format devel-
oped by an organization of vendorswith
the purpose of being able to share de-
sign data between their various sys-
tems.

The CEDRA Solution

To address the ability to create a
LandXML file, the [Export to LandXML]
command was created and added to the
CEDRA-AVIand-FormattingM enus
Toolbar, seeFigures1 and 2. Thiscom-
mand was recently developed due to a
suggestion from a user.

Export to LandXML Overview

The Export to LandXML menu com-
mand in the CEDRA-AVland-
FormattingMenus toolbar enables the
user to export horizontal alignments, a
CEDRA TIN and/or contour strings, or
parcelstoalandXML formatted file.
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This month’s i ssue discusses how to
create a LandXML file for horizon-
tal alignments, a CEDRA TIN and/
or contour strings and parcels.

In using this command, the user must
first activate in the ArcMap Table of
Contents (TOC) the layer(s) to be pro-
cessed. If no layer or table has been
activated, the error message of Figure 3
is displayed.

Based upon what isto be exported, that
is, horizontal alignments,aCEDRA TIN
and/or contour strings, or parcels, the
user activates in the Table of Contents
theappropriatelayer(s) tobeprocessed.
Oncetheappropriatelayer(s) havebeen
activated, the [Export to LandXML] com-
mand can be selected.
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Upon activation and determination that
thereisat least oneactivelayer, amulti-
input dial og box isdisplayedfromwhich
the user is able to specify the appropri-
ateexport parameters.

Includedin themulti-input dialogboxis
the type of export to be performed and
the name of thefileto be created, along
with various other parameters.

Once the parameters have been speci-
fied, the OK button can be selected at
which point thecommand processesthe
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No Layer Selected Warning
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Figure 4 - The Export to LandXML Parameters

selectedfeaturesintheactivelayer(s). If
there are no selected features, the com-
mand processesall featuresinthelayer.
As the export process executes a
progressbar isdisplayinginformingthe
user as to the status of the processing.

Upon completion of the exporting, a
message appears in the status bar area
stating that the user-specified file has
beencreated. Thefilecannow beviewed,
printed, e-mailed or forwarded asneeded
by the user.

Export to LandXML Operation

TocreateafilefollowingtheLandXML
format, the following steps can be per-
formed:

O 1 ScrolldownintheTableof Con-
tentsar ea, and select thelayer (s)
that contain the features to be
processed. If a layer contains
selected features then only the
selected features will be pro-
cessed, otherwise, all featuresin
the active layer are processed.

0 2 Scroll down in the {CEDRA-

AVland-FormattingMenus} menu

combo box, and select the [Ex-

port to LandXML] command.

If no layers have been selected
when the command is invoked,
the warning message shown in
Figure3will bedisplayed. Atthis
point, click theOK button, select
the appropriate layer(s) and in-
voke the command again.

If there are selected layers, the
multi-input dialog box shown in
Figure 4 will be displayed. De-
pending upon if this is the first
time the command has been se-
lected or not, the default values
showninFigure4will bereplaced
with those that were last speci-
fied by theuser. Inso doing, the
userisabletotry different param-
eter settings without having to
reenter the data that is constant.

0 3 Scroll down in the Exporting:

datafield, and select the appro-

priate of the following options

(seeFigureb):

 ALIGNMENTS, to indicate
that the LandXML file is to
contain alignments.

« CEDRATIN,toindicatethat
theLandXML fileistocontain
aCEDRATIN.

* CONTOURS,toindicatethat
theLandXML fileistocontain
contour strings.

« CEDRA TIN and CON-
TOURS, to indicate that the
LandXML fileisto contain a
CEDRA TIN and contours
strings.

* PARCEL S, toindicatethatthe
LandXML file is to contain
parcels.

0 4 Scroll down in the Elevation
Attribute: data field, and select
the attribute that contains the
elevationvaluetobeexported. If
the ALIGNMENTS or PARCELS

option has been selected for the
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Figure 5
Available Export Formats

Exporting parameter, the setting

for this parameter is not used in

the exporting process.
O 5 Enter intheAllowableMinimum
Elevation: data field the mini-
mumallowabledevationvalue. If
the ALIGNMENTS or PARCELS
option has been selected for the
Exporting parameter, the setting
for this parameter is not used in
the exporting process.
O 6 EnterintheAllowableMaximum
Elevation: data field the maxi-
mumallowabledevationvalue. If
the ALIGNMENTS or PARCELS
option has been selected for the
Exporting parameter, the setting
for this parameter is not used in
the exporting process.

0 7 Enter intheLandXML Filename:
data field the name of the
LandXML filetobecreated. Al-
ternatively, click on the folder
icon on the right side of the pa-
rameter to display thetraditional
Windows file navigation dialog
box where the filename can be
enteredor anexistingfileselected.
0 8 Click at the OK button to begin
the exporting process,

or

click at the Cancel button to
abort the command.

Having clicked at the OK button, the
command processes the selected fea-
tures/records in the active layer(s). If
there are no selected features, then all
featuresinthelayer(s) areprocessed. A
progress bar is displayed in the status
bar areaindicating the percent comple-
tion of the processing.
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If an export option is selected which  Once the command has completed a
does not apply to the active layer(s), a message in the status bar area will be
warning message to this effect will be displayed indicating that the specified
displayed, see Figure 6, 7 and 8. filename has been created.
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Figure 7
Invalid Active Layer for the
CEDRA TIN Export Format

Figure 6
Invalid Active Layer for the
Selected Export Format

ShowninFigure9isasampleLandXML
filecontaininghorizontal alignments. In
this sample one horizontal alignment
containing two Pls has been exported.
Thename of thehorizontal alignmentis
1landhasatotal length of 1341.909feet.
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Figure 8
Invalid Active Layer for the
CEDRA TIN Export Format

<?xm version="1.0"?>
<LandXM. xm ns="http://ww. | andxm . org/schema/ LandXM.- 1. 1"

dat e="2012-10-09" tine="12:16:40" version="1.1"
| anguage="Engl i sh" readOnly="fal se">
<Application manufacturer="The CEDRA Corporation"
manuf acturer URL="http://ww. cedra. conl’ name="
versi on="09. 10. 12"/ >

<Al i gnment s>
<Coor dGeom»

<Start>5220.471 5044.451</ Start >
<End>5203. 7683884127 5143.0381225641</ End>
</ Li ne>

<Start>5203. 7683884127 5143.0381225641</Start>

<End>5217. 49483154982 5711.77214895797</ End>
<Pl >5155. 365 5428. 739</ Pl >
</ Curve>

<Start>5217.49483154982 5711.77214895797</ Start >
<End>5288. 56789941746 6035.5463119146</ End>
</ Li ne>

<Start>5288.56789941746 6035.5463119146</ Start >

<End>5178. 68910029944 6234.94281793007</ End>
<Pl >5321. 025 6183. 405</ Pl >
</ Curve>

<Start>5178.68910029944 6234.94281793007</Start >
<End>5094. 587 6265. 395</ End>
</ Li ne>
</ Coor dGeonw
</ Al'i gnnment >
</ Al'i gnment s>
</ LandXM_>

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema-i nst ance"
xsi :schemaLocati on="http://ww. | andxm . org/ schema/LandXM.-1. 1
http://ww. | andxnml . org/ schema/ LandXM.- 1. 1/ LandXM.- 1. 1. xsd"

<Uni t s>
<l nperi al areaUnit="squareFoot" dianmeterUnit="inch" elevationUnit="feet"
l'inearUnit="foot" angularUnit="deciml degrees"
directionUnit="deci mal degrees" pressureUnit="inchHG'
temperatureUni t="fahrenheit" volumeUnit="cubicYard"/>
</ Units>

<Ali gnment name="1" |ength="1341.90902853383" staStart="1000" desc=" ">

<Line dir="350.384266486428" | ength="99.9919895256857">

<Curve rot="ccw' crvType="arc" |ength="572.408464106491" radius="1490.984">

<Cent er >6673. 80436875844 5392. 09133925675</ Cent er >

<Line dir="12.3808735263886" |ength="331.483166351454">

<Curve rot="cw' crvType="arc" |ength="248.57990185703" radius="172.687">

<Cent er>5119. 89692437551 6072.57200768657</ Cent er >

<Line dir="289.904605780791" | ength="89.4455066931696" >

CEDRA- AVI and"

Figure 9 - Sample LandXML File for the ALIGNMENTS Export Format
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Notes

a

TheAllowable Minimum Elevation and
Allowable Maximum Elevation param-
eters are used to provide the user
flexibilityincontrollingwhichfea
turesareexportedwithintheactive
layer(s) by enabling the user the
ability to specify adesired range of
elevation values.

When exporting contours, if the
setting for the Elevation Attribute pa-
rameter can not befoundwithinthe
contour layer, the command
searches for the following at-
tributes, in the order shown, using
the one that is encountered first,
ELS, ELE, ELV, ELEV and ELEVA-
TION.

When exporting alignmentsor par-
cels, the settings for the Elevation
Attribute, Allowable Minimum Elevation,
and Allowable Maximum Elevation pa-
rametersareignored. Assuch, the
user can simply accept the default
values presented by the command.

When exporting alignments, con-
tours or parcels, within the CON-
TOURS, ALIGNMENTS, PARCELS
options, only oneactivelayer should
bepresentintheTableof Contents.

When exporting using the ALIGN-
MENTS optiontheactivelayer must
be of point type and contain the
ALIGNMENT and TYPE fields. The
default CEDRA-AVIand namefor
thislayerisAlignments-Pls.

When exporting using the CEDRA
TIN optiontheremust betwo active
layers, one of point type and the
other of polygon type. The poly-
gon layer must also contain the
NODE1, NODE2 and NODE3fields.

When exporting using the CON-
TOURS optiontheactivelayer must
be of polyline type.

When exporting using the CEDRA
TIN and CONTOURS option there
must be three active layers, one of

point type, oneof polylinetypeand
the third of polygon type. The
polygon layer must also contain
the NODE1, NODE2 and NODE3
fields.

i.  When exporting using the PAR-
CELS option the active layer must
be of polygon type.

j- When exporting using the PAR-
CELS option if the polygon con-
tainstruecurvesides, thesideswill
be exported as curves, rather than
small line segments comprising a
curve. True curve sides can be
created for polygons when the
polygons reside in afile or enter-
prise geodatabase.

Summary

Those users who require the ability to
exchange surveying and civil engineer-
ing design information with other CAD
and CADD systems should explore the
option of using the LandXML format
as ameans of data exchange.

As mentioned at the outset of this pub-
lication, theimplementation of thiscom-
mand was the direct result of a user’s
suggestion. So that, we encourage our
users and those interested in our soft-
wareto feel freeto passalong their sug-
gestions.

After dl, if the software does not ad-
dress the application being worked on,
then there’s no need for the software.
Assuch, The CEDRA Corporation tries
its best to deliver application solution
products.

The implementation of the [Export to
LandXML] command isarecent enhance-
ment to the CEDRA-AVland-
FormattingMenus toolbar. Users with
a software support agreement should
check with The CEDRA Corporation on
how to obtain a software update so as
to be ableto utilize thisnew functional -

ity.

As always, users who have a need for
functionality that isnot presently avail-

ablein CEDRA software should fed free
to forward these requests to CEDRA,
aswell as, any other comments or sug-
gestions you may have.

If you have arequest for Command
Of The Month, feel free to phone,
fax or e-mail your request to The
CEDRA Corporation.




