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Quick-start tutorial

IN THIS CHAPTER

e Exercise 1: Organizing your data
in ArcCatalog

e Exercise 2: Creating and
calibrating route data

e Exercise 3: Displaying and
querying routes

e Exercise 4: Displaying and
querying route events

* Exercise 5: Editing routes

ArcGIS has the tools you need for linear referencing applications. The easiest

way to start learning about linear referencing is to complete the exercises in this
tutorial. Before you start, however, it is assumed you know the fundamentals of
ArcToolbox™, ArcCatalog™, and ArcMap™ software. For more information, see
Using ArcToolbox, Using ArcCatalog, Using ArcMap, and Editing in ArcMap.

For this tutorial, imagine that you work in the GIS department of a highway
authority responsible for the maintenance and safety of your region’s highways. In
the exercises to follow, you will perform some of the linear referencing tasks
typical to such a person. Specifically, you will use ArcToolbox to create and
recalibrate route data. Next, you will learn how to display and query your newly
created route data in ArcMap. After that, you will discover how easy it is to
display and query your route event data in ArcMap. Lastly, you will learn how to
edit your route data in ArcMap.

To complete many of the exercises in this tutorial, you will need to have an
ArcInfo™ license. Feel free, however, to read through the exercises to familiarize
yourself with the linear referencing functionality in ArcGIS.

Work on this tutorial at your own pace. The exercises build on one another, so it is
assumed that you will complete them in order. This tutorial includes five exercises,
each of which takes five to 30 minutes to complete.

The study area for this tutorial is Pitt County, North Carolina. The data was
compiled from various sources and has been modified to suit the needs of the
exercises. The reliability and suitability of the information, therefore, cannot be
guaranteed.



Exercise 1: Organizing your data in ArcCatalog

The exercises in this chapter use the tutorial data distributed
with ArcGIS. The default install location of the data is
C:\arcgis\ArcTutor\LinearReferencing. Some of the
following exercises require that you change the data. You
will, therefore, need to have write access to the data. If you
do not want to change the data at the default location or
you do not have write access, you will need to copy the
LinearReferencing folder to a new location before you start
the exercises.

Connecting to the data

In ArcCatalog, folder connections let you access directories
on local disks or shared folders on the network. Further,
database connections allow you to access the contents of a
database.

1. Start ArcCatalog by either double-clicking a shortcut
installed on your desktop or using the Programs list in
your Start menu.

2. Click the Connect To Folder button on the Standard
toolbar.

FEIEEE: :

o

o
-
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3. Navigate to the LinearReferencing folder on the local
drive where you installed the tutorial data.

4. Click OK.
Connect to Folder EHE

Choose the Folder to which you wank ko connect:

[ Ci\arcais\arcTutoriLinearReferencing
[ Local Disk (C:) d
i EH) arcgis
L EHE ArcTutor

o
g3 info
{3 Config.Msi

i) Dats
&) Del

{3) Documents and Settings

1) drivers

1) Flesdm =

The new folder connection is now listed in the Catalog tree.
You will now be able to access all of the data needed for
the remaining exercises in this tutorial via the new
connection.

LiNear REFERENCING IN ARcGIS



Exercise 2: Creating and calibrating route data

The first thing you will need for any linear referencing
project is accurate route data. In this exercise, you will first
create a route feature class by merging input line features
that share a common route identifier. This is done with the
Create Routes Wizard, which is in ArcToolbox.

Next, you will recalibrate the newly created route feature
class using a point feature class that stores route and
measure information as attributes. This is done with the
Calibrate Routes Wizard, which is also in ArcToolbox.

Creating route data

The Create Routes Wizard is used to specify the input line
feature class, the route identifier field, the method used to
set the route measures, and the output feature class. Note
that the input feature classes can be any supported format.
This includes coverage, shapefile, personal and enterprise
geodatabase, and computer-aided design (CAD) data.

1. Start ArcToolbox by either double-clicking a shortcut
installed on your desktop or using the Programs list in
your Start menu.

2. Double-click the Create Routes Wizard in ArcToolbox in
the Linear Referencing toolset of Data Management
Tools.

Tools  Help

i Analysis Taols

Corversion Tools

=) 3 Data Management Tools
€ About Data Management Taols

i @ Aggregate

- coso

i @ Composite Features

iy Generalization

[ Geodatabase

Bl 3 Linear Referencing

¥ About Linear Referenting

Calibrate Routes Wizard

@ Line Coverage to Route
¥ Route Event Table to Feature Class Wizard

QUICK-START TUTORIAL

There are several ways to set the input feature class. You
can drag a line feature class from the ArcCatalog tree and
drop it onto the text box, click the Browse button to open
the ArcCatalog minibrowser and navigate to the feature
class, or simply type the full pathname to the feature class
in the text box.

The tutorial instructions will simply ask you to type names
and paths into the appropriate text boxes. Feel free,
however, to use any of the available techniques.

3. Type “C:\arcgis\ArcTutor\LinearReferencing\
PITT.mdb\PITT\base_roads” for the Input Feature
Class.

4. Click the Route Identifier Field dropdown arrow and
click ROUTEL. The values in the route identifier field
uniquely identify each route.

5. Click Next.

¥ Create Routes Wizard EHE

Enter the input feature class
A route feature class contains linear features with measures. Measures are values that

define discrete locations along linear features. This wizard groups linear features from
aninput feature class ta form routes in an output rute feature class.

Input Feature Class

arcgishArcT ubort LinearReferencing PITT.mdbbPI T Thbase_mad | &

The route identifier field is used to identify individual rautes. These values should be
unique.

Route Identifier Field
ROUTEY =l

< Back Cancel
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This panel asks you to specify how the route measures will
be obtained. There are three choices:

* The geometric lengths of the input features are used to
accumulate the measures.

e A value stored in a measure field is used to accumulate
the measures.

e The values stored in from- and to-measure fields are
used to set the measures.

You will use the third method.
6. Click Use two fields from the input feature class.

7. Click the From-Measure field dropdown arrow and click
BEGMPI.

8. Click the To-Measure field dropdown arrow and click
ENDMPI.

9. Click Next.

 Create Routes Wizard [ 7] x]
Specify how the measures will be obtained

Deerive the measures from the geometic length of the input features. The lengths
will be sccumulated from an origin paint to set sach raute’s measures.

Use one field from the input feature class. The values stored in this field will be
accumulated from an origin point to set each route’s measures.

Measure field:

BEGMP1 2
e Use two fields from the input feature class. The values stored in these figlds wil be
used to set the route’s measures.
From-Measure field: To-Measure field
BEGMPT =l [EnDMPT =l —e

| ¥ | lariore spatial aeps. Measires will be cortitucus for disjsined rautes: ‘

< Back

Cancel |
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The output routes can be written to a shapefile or a
geodatabase feature class. You will be writing to a new
feature class in the same feature dataset as the input
feature class.

10. Click Feature class in a geodatabase.
11. Click Next.

¥ Create Routes Wizard [ 7] ]

Select the output type

@—r-‘ Feature class in a geodatabase

' Shapefie

< Back Nest > Carcel

@

If your input features have a defined projection, the Create
Routes Wizard will preserve this projection. You can choose
to change the projection information for the output, in which
case the features will automatically be projected. Note that
you cannot change the projection if you are writing to an
existing feature dataset.

Whenever writing routes to a geodatabase, you should
always set the m domain. A default m domain will be
calculated for you, but this might not accurately reflect your
needs.

LiNear REFERENCING IN ARcGIS



12. Type “C:\arcgis\ArcTutor\LinearReferencing\
PITT.mdb” for the Output Geodatabase.

13. Click the dataset dropdown arrow and click the PITT

dataset.

14. Type “routes” for the name of the new feature class.

15. Click Change Settings.

¥ Create Routes Wizard

Enter the output feature class

Dutput Geodatabase
[Earcgis\AreT utor LinsarFleferencing\PIT T mdb =3

Chooise an existing dataset or create a new one
FITT -

Enter the name of the new feature class

|roules

Dutput Setting:

Coordinate System MNAD_1983 StatePlane_Morth_Carolina_FIPS_3200_Fe

Grid Size: 1749423500
[Carifig Keyward

Change Settings.

i

< Back Concel |
16. Click Change.

Spatial Reference | Grid Sizs |

Current Spatial Reference

The current output coordinate system

MNAD_1983_StatePlane_Morth_Caralina_FIPS_3200_Feet

The current 27 range:

Minirnurn 3 2204474 B02225  Mavirum > 754230 415857
Mirirnurn ;396049613243 Maximum ¥ 15805 426875
Precision:  3306.243336

Click this buttan if you want to changs sither

the coardinate system or the range. Change
T
o | cencal acely |

QUICK-START TUTORIAL

17. Click the M Domain tab.

18. Type “-1000” for the Min and “10000” for the Precision.
These settings will ensure that your route measures will
be accurate to four decimal places.

Spatial Reference Properties

Coordinate System | %/ Domain M Domain

The coordinate range, or domain extent of the feature class. is
dependent upon the minimum M, maximum M, and Precision values. The
Precision is the number of system urits per unt of measure, and therefore
specifies the degree of resolution,

i I'W oo tax: 2146422 B45
Precision;  |10000

0 | [ caneat |

®

19. Click OK.
20. Click OK on the Output Settings dialog box.

At this point, you will have returned to the Enter the
output feature class panel.

21. Click Next on the Create Routes Wizard.

13



Not all features from the input feature class have route and
measure information. These features represent roads that
are not currently maintained by the highway authority and
do not need to be included in the output route feature class.
You will exclude these features from the route creation
process by specifying a query.

22. Click Use only those features that satisfy a query.
23. Click the Click to define a query button.

 Create Routes Wizard [ 7]
Use all input features?
‘You can use all input featurs or select specific features based on an attribute query.
" Use all features
@—G Use only those features that satisfy a query
@—EI Click to define a query...
< Back Cancel
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24. Type “[ROUTEI1] < > 0” in the text box.

25. Click OK.

Query Builder

Fields:

[DBJECTID]
[ROUTET]
[BEGMP1]
[ENDMF1]
[ROUTEZ)
[BEGMF2)
[ENDMPZ]
[RTTYPTAT1]
[RTSPETRT1]

[RTHUMTXTI] =
il B 50L Infa.. |

Urigue sample values

20000264

> >= | And ggggggj
<= o] |

4000133
2l ] ] [

ANN 144 ﬂ
Complete List_ |

SELECT *FROM FITT base_mads WHERE

@—— [ROUTET] < 0

Clear Werity |

Help | Load... Save..

o | Cancel

D

26. Click Next on the Create Routes Wizard.

27. Review your settings and click Finish.

* Create Routes Wizard

[2]x]

Summary

Foute [dentifier: ROUTET
From-teasure : BEGMPT
To-Measure: ENDMPT

Dutput feature class : routes
Girid Size 0: 1749 423500

Query - [ROUTET] <> 0

Input Feature Class : C:\arcgishareTutorLinearfieferencingFI T T.mdbFIT T base - |

(Output geodatabase : CharcgishaeTutorLinearR eferencing \PITT. mdb
Output feature dataset: PITT

Coordinate spstem : NAD_1983_StatePlane_Morth_Carolina_FIPS_3200_Feet

|

———

<Back [ Fnsh | Concel |

_@

LiNear REFERENCING IN ARcGIS



Calibrating route data

Imagine that at some point in the future, the highway
authority’s road maintenance crew acquired a distance
measuring instrument (DMI) so that they could accurately
record mileage information along the highways. Fora
sample set of highways, the crew went out and captured
mileage information approximately every 1/10 of a mile.
The results of this effort were stored as points in a
shapefile, where the route and mileage information was
stored as attributes.

In the next section of this tutorial, you will use the Calibrate
Routes Wizard to adjust the measures of the routes you just
created to match those of the points in the shapefile. The
result will be written to a new feature class.

The Calibrate Routes Wizard is used to specify the input
route feature class, the route identifier field, the input point
feature class, the measure field, the methods used to set the
route measures, and the output feature class. Note that the
input route feature classes can be any supported format.
This includes coverage, shapefile, personal and enterprise
geodatabase, and CAD data.

Note that in addition to being able to adjust the measures of
existing routes, the Calibrate Routes Wizard can also be
used to create new routes by merging unmeasured input
line features using a common route identifier and setting the
measure information using the point attributes. To mimic the
acquisition of more accurate data over time, however, the
process was split into two separate tasks for this exercise.

QUICK-START TUTORIAL

1. Double-click the Calibrate Routes Wizard in ArcToolbox
in the Linear Referencing toolset of Data Management
Tools.

% ArcToolbox - ArcInfo

Tools Help

@ Analysis Taols

Conversion Tools

=] 3 Data Management Tools

4 about Dats Managsment Tools

-y Compasits Featurss
-y Generalization

- Gendatshase
E|--= Linesr Referencing
- about
- ate rd
reats Routes Wizard

Linsar Referencing

-~ Line Coverags to Route
-~ Route Event Tabls ko Fasture Class Wizard
-1 Projections
-1 Tebles
-1 Topology
- My Taols

2. Type “C:\arcgis\ArcTutor\LinearReferencing\

PITT.mdb\PITT\routes” for the Input Feature Class.

3. The values in the route identifier field uniquely identify

each route. Click the Route Identifier Field dropdown
arrow and click ROUTEI.

4. Click Next.

# Calibrate Routes Wizard
Enter the input feature class
The input feature class containg the linear features that you want to calibrate.
Input Feature Class:

e__|c arcgis AT orLinesFeferencing 1T T mab FIT Tooutes

& Include al features in the output feature class

" Exclude features with no calibration poits from the output feature class

The route identifier field is used to identify individual routes. These values should be
urigue.

Raute |dentifier Figld:

0——|HUUTE1 =l

< Back | Mest » | Cancel
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5. Type “C:\arcgis\ArcTutor\LinearReferencing\
Calibration_Points.shp” for the Point Feature Class.

6. Click the Point Identifier Field dropdown arrow and click
ROUTEL.

7. Click the Measure dropdown arrow and click
MEASURE.

A tolerance can be specified to limit how far a calibration
point can be from its route. Points outside the tolerance will
not be used by the calibration process. The tolerance is
expressed in the same units as the route feature class’s
coordinate system.

8. Type “5” for the tolerance. This is more than enough for
the data that is being used here.

9. Click Next.

* Calibrate Routes Wizard [ 7]
Enter the point feature class
The point feature class containg the points to be used for calibration.

Paint Feature Class:

Ciharzgisharc T utorsLinearR eferencing Calibration_Points. shp =

Choose the Foint dentifier field. Itindicates which route each point is on. The values
in this figld match thase in the Route |dentifier field selected on the previaus panel

ROUTET =

Choose the Measure field. [t containg the measure value for each callibration point.

MEASURE =

Specify a tolerance. Itis the distance used to match points to routes. A point will be
uzed to calibrate a route if it is within this distance from the route,

5

< Back Cancel

If your point features have a projection that differs from the
route features, the Calibrate Routes Wizard will project the
points to match the routes before the calibration process
starts.

16

Either whole or partial routes can be calibrated. You can
choose to interpolate between the input points, extrapolate
before the input points, extrapolate after the input points, or
use any combination of these three methods.

Note that the Extrapolate before calibration points,
Interpolate between calibration points, and Extrapolate after
calibration points check boxes are checked by default.

10. Click Next.

“ Calibrate Routes Wizard [ 7]

Specify the calibration parameters

By default, calibration causes measures to be adjusted for the entire route. This
behavior can be modified using one or more of the following

¥ Estrapolate before calibration points
¥ Interpolate between calibration paints

v Extrapolate after calibration points

The calibration process re-calcualtes the measuies of existing vertices on the oute
betwesn the input points. Re-calculate measures

& Using the shortest path distance between the input points

 Using the sxisting measure values

¥ lgrore spatial gaps. Measures wil be continuous for disiointed routes.

< Back Cancel

LiNear REFERENCING IN ARcGIS



The output routes can be written to a shapefile or a
geodatabase feature class. You will be writing a new
feature class in the same feature dataset as the input
routes.

11. Click Feature class in a geodatabase.
12. Click Next.

 Calibrate Routes Wizard | 7] x|

Select the output type

m_—"‘ Feature class in a geodatabase

" Shapefils

< Back Cancel

®

13. Type “C:\arcgis\ArcTutor\LinearReferencing\
PITT.mdb” for the Output Geodatabase.

14. Click the dataset dropdown arrow and click the PITT
dataset.

15. Type “routes_new” for the name of the new feature
class.

16. Click Change Settings.

QUICK-START TUTORIAL

¥ Calibrate Routes Wizard [ 2] %]

Enter the output feature class
Output Geodatabase:
CharcgishAreT utortLinearR eferencing\PITT mdb =

Choose an existing dataset or cieate a new one:
FITT -

Enter the name of the new feature class

roules_new

Output 5 etting
Coardinate Sustem; MAD_1983_StatePlane_Morth_Caralina_FIPS_3200_Fe
Grid Size: 1749.423500

[Corifia Kepword

Change Settings... @

Concel |

< Back

17. Click Change.

Output Settings
Spatial Feferance | rid Size |

Current Spatial Reference

The curent output coordinate system

NAD_1583_StateFlane_Morth_Camlina_FIFS_3200_Feet

The curent X range:
Minirnum = 2204474802225 Masimurn »: 754230.415867

Minimum > 396043613242 Maximum Y. 15805 426875
Precision: 3306, 243395

Click this buttor f you want ta change either Tow
the coordinate system or the range

ok || Cencel || Ah |

Note that whenever you create a feature class in a
geodatabase, you should always check to make sure
that the spatial domains are correct. In this tutorial, you
will only check the m domain.

17



18. Click the M Domain tab.

19. Type “-1000” for the Min and “10000” for the Precision.

These settings will ensure that your route measures will
be accurate to four decimal places.

Spatial Reference Properties

Coordinate System | %7 Domain M Domain |

The coordinate range, or domain extent of the feature class, is
dependent upor the mininur M, mesimum M, and Precision values. The
Precision iz the number of system units per unit of measure, and therefiore
specifies the degree of resolution

Mir: |-1DDD LET
Precision: [10000

2146483.545

o

[ [ Comcel | ieos

20)

20. Click OK.
21. Click OK.

At this point, you will have returned to the Enter the
output feature class panel.

22. Click Next.

18

23. Click Next.

* Calibrate Routes Wizard [ 7] x]
Use all input featuras?
“fou can use all input feature or select specific features based on an attibute query,
% Use all features

1 Use only those features that satisfy a quen

ekt define & quen.,

—®

<Back I et > I Cancel |

24. Review your settings and click Finish.

“ Calibrate Routes Wizard [ 7] x|

Summary

Route [dentiier : ROUTET =
Include all features in the output feature class.

Output gendatabase : C:harcais\arcTutart\LinearR eferencing'PI TT.mdb

Output Feature dataset : PITT

Dutput feature class : ioutes_new

Grid Size 0: 5971.116678

Coordinate spstem: NAD_1983_StatePlane_North_Carolina_FIPS_3200_Feet
Point feature class : ChacgisharcT utorLinearR eferencingbcalibration_points. shp
Point identifier field : ROUTE1

IMeasure field : MEASURE

Tolerance : 5.000000

Estrapolate before caliration poirt : Yes

Extrapolate after calibration point : Yes

Interpolate between calibration paints : Yes

Using method : Shartest path

lgnare tpatial gaps : Yes

Guery : NOME

| -

4] |_’|_
—

<Back | Frn | ol |

In this exercise, you learned how to create a route feature
class by merging input line features that shared a common
identifier and how to adjust the route measures using
measure information stored in a point shapefile. For more
information on creating and calibrating route data, see
Chapter 4, ‘Creating route data’.

LiNear REFERENCING IN ARcGIS



Exercise 3: Displaying and querying routes

In this exercise, you will add the route data you created in
Exercise 2 to an existing map document and symbolize it.
You will then

» Set the route identifier field.

* Add the Identify Route Locations tool to a toolbar.
* Identify route locations.

* Find route locations.

* Display route measure anomalies.

Opening an existing map document

Before you can complete this exercise, you must start
ArcMap.

1. Double-click a shortcut installed on your desktop or use
the Programs list in your Start menu to start ArcMap.

2. Click Open from the ArcMap File menu.

% Untitled - ArcMap - ArcInfo

Chrl+h

ona

Feature

& zave Ctrs

ok AddData...
Add Data From Internet »
ﬂ Page Setup...
[& Print Preview...
& Print...

IMap Propertiss. .

QUICK-START TUTORIAL

3. Click the Look in dropdown arrow in the Open dialog
box and navigate to the folder where you installed the
data for this tutorial.

4. Double-click Ex3.mxd. ArcMap opens the map.

Open HE
=l & ®= ek E-

Laak in: I |9 LineaRieferencing

File name: — [Exdmud

Open I
j Cancel

v

Files of type: | Auchap Documents [ med]

™ Open as read-only

This map contains the following layers in a data frame
called Pitt County:

calibration_points The points used in Exercise 2 to

recalibrate the route measures
base_roads All of the roads in Pitt County

The boundaries of the cities in Pitt
County

city boundaries

county boundary Pitt County boundary

19



The map currently displays the city boundaries and county
boundary layers. Their check boxes are checked in the
table of contents. The calibration_points layer is checked,
but scale suppression has been set. It will only be visible
when you zoom in to a scale beyond 1:25,000.

5. Click the check box for the base_roads layer in the table
of contents.

Table of Contents ]

B £F Pitt County

[£] calibration_paints
e_‘_EI'E base_roads

=] city boundaries

O
=] counky boundary

You will now see all of the roads in Pitt County. This
includes roads not maintained by the highway authority. The
roads maintained by the highway authority were written to
the routes feature class.

Adding route data to your map

1. Click the Add Data button on the ArcMap Standard
toolbar.

DEEE & =RX | oo &|iw
1

0

20

2. Click the Look in dropdown arrow and navigate to
where you installed tutorial data. Double-click Pitt.mdb
and double-click the Pitt feature dataset.

3. With the Ctrl key pressed down, select both the routes
and routes_new feature classes.

4. Click Add. You will see two new layers in the table of
contents.

Add Data
Lok i IEP PITT

base_roads

_e

Name [routes: outes_new Add

Cancel

Show of type:  [Datasets and Layers [“in] =l

Changing the display symbol

The colors and symbols ArcMap chose to display for the
routes layer might make it difficult to see where the route
features are located. It is easy to change the colors and
symbols used to display features in ArcMap.

1. Click the line symbol in the table of contents for the
routes layer to display the Symbol Selector dialog box.

Table of Contents ]

= £F Pitt County
[ calibration_points
=] routes_new

= B routes

=] base_roads

LiNear REFERENCING IN ARcGIS



2. Scroll down until you find a symbol you like and click it.

3. Click OK. Your routes layer will be displayed with the
symbol you chose.

Symbol Selector EH

Category: | Al =] Freview

— —_— ES
Highway Highway Famp Expressway

~ Optiohs

Calor .l -
Wwidth:  |1.70 _Ij

Expressway Ramp  Major Road Aiterial Stieet

_ =

Collector Strest  Residential Strest Rairaad

———— Properties.
More Symbols @

Save. Rieset
— | Cancel

:

4. Repeat steps 1 through 3 for the routes_new layer.

River Boundary. Boundary, State
Mational

You can also open the Symbol Selector dialog box by right-
clicking the layer in the table of contents, clicking
Properties, and clicking the Symbology tab. To simply
change the color of a symbol, right-click the symbol in the
table of contents to display the color palette. For more
information on changing display symbols, see Using
ArcMap.

QUICK-START TUTORIAL

Setting the Route Identifier field

ArcMap knows whenever route data has been added to a
map and exposes some additional layer properties. One of
these properties is the Route Identifier field. This field
uniquely identifies each route.

Setting the Route Identifier field is not required. Doing so,
however, reduces the number of steps required to use many
of the ArcMap Linear Referencing dialog boxes, wizards,
and tools.

1. Right-click the routes layer in the table of contents and
click Properties.

Table of Contents -]
= £# Pitt County

[4] calibration_points

=] routes_nes

=]
- —_— Copy
=] base_roads | X Remove

= ;y boundar Open Attribute Table

(] Joins and Relates »
ity b
=M IEEIJ" VIO 2% Zoom Ta Layer

Yisible Seale Rangs b

Selection »

Label Features
GOy ErHIERE]S b ArEbatiET .
“=¢ Convert Features ko Graphics, .

Data »

Save As Layer File, .,
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2. Click the Routes tab.

3. Click the Route Identifier dropdown arrow and click
ROUTEL.

4. Click OK.

Layer Propetties
General | Sues | Selection | Display | fembolony | Fields | Definiton Guen | Labels |
Foutes Hatchef | Joins & Rielates
Foute Locatar
’VHDuleldenufiEr ROUTET =l
- Fioute Measure Anomali

™ Show where measures do not have any value (Mal)
=l _ e |
™ Show where measures do not 1% inorease. £ inciesse with e digitized diestion

—_— e |

¥ | larore cases where eonsecutive vertices have the same measure valie

Disply Dptions———————————
( ScaleFenge.. | SOLQuey. |

[u] I Cancel Apply
(4]

5. Repeat steps 1 through 4 for the routes_new layer.

Adding the Identify Route Locations tool

ArcMap gives you the ability to point to a route in a map
and find the route identifier and measure value at that
location. In this part of the exercise, you will use the
Identify Route Locations tool to inspect the measures on
the routes you created in Exercise 2.

The Identify Route Locations tool does not appear on any
toolbar by default. You will have to add it to one.
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1. Click Customize from the ArcMap Tools menu.

% Ex3.mud - ArcMap - Arcinfo

Eile Edit Wiew Insert Selection Iools window Help

J == = B 1 Edior Tookar
U my my e mn g o ag ,  ePDS ,
@@z ade:
————  Repotts N
[5 & Pitt County | oeorodng 5
[Z] calbration_paints v &dd%v Data...
= M routes_new

5 Add Route Events..,
1 Route Events GeoProcessing Wizsrd. ..

=

E M base_roads
_ T3] GeoProcessing izard. .

I+]l Buffer Wizard..,

B M city boundaries i Arccatalog
O
E M county boundary Macros »
=
Extensions. ..
Styles »
Options. ..
. Click the Commands tab.

3. Click Linear Referencing in the Categories list.

. Drag the Identify Route Locations tool to the toolbar of

your choice (e.g., the Tools toolbar).

. Click Close.

Customize

Tookars Commands | Options |

Categories: Cammands:

Gereferencing 2] [+ add Foute Events...
% Display Routs Events.
.9
%) Route Events GeoProcessing wizarn

dentify Route Locations

New benu =l = |
Desoription
Savein [Ex mid <] Kephowd. | Addhomiie.. | Cosz |

(5]
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Identifying route locations

In ArcMap, a bookmark is a saved map location. A
bookmark containing some of the calibration points used in
Exercise 2 to recalibrate the routes has been created for
you.

1. Point to Bookmarks from the ArcMap View menu and
click Calibration Points.

% En3.mxd - ArcMap - ArcInfo

Eile Edit |View Insert Selection Tools Mindow Help

O = & pataview

| b |16 498
& Layout Yiew
@ & T moma | S O d 2 £

Zoom Data

Zoom Layout »

= £ Pit

2 s d B0 create...
=0 Taoolbars » Manage...
5 0 [El Table OF Contents

’7 Status Bar

When ArcMap moves to the saved location, the calibration
points appear with labels that represent the measure values
for each point. The reason they appear when the bookmark
has been used is because scale suppression was set on the
layer. For more information on scale suppression, see Using
ArcMap.

QQriHdEETrOoRAD 72

@

2. Click the Identify Route Locations button.

3. Move the mouse pointer over one of the calibration
points and click. Route locations from both the routes
and routes_new layers will be identified.

QUICK-START TUTORIAL

4. Click the route node for each of the route layers.

7
2 PN \
*7a 7 K3

Identify Route Location Results ]
Layers |<AH route layers> j
=h-routes [Cacatior: (2470083011537, 636005, 324052]
9 ++ 20000264 Description [ value [
Elroutes_new Measure: 16528121
- 20000264 i Measure: 0,000000
Mazimum Measure: 34.470000
Measure Yalues: Strictly Increasing
Parts: 1
Unknown Measures: False
7z
N
"

.*‘7/’3“”3 O \‘\9“\0

The numeric value listed for each of these nodes
corresponds to the value stored in the Route Identifier
field, which you set in a previous section of this

exercise. Note that the measure value for the two routes
differs. Note further that the measure value for the
routes_new layer corresponds closely to the measure
value of the calibration point you clicked (the closer you
are to a calibration point, the closer the measure will be).

5. Right-click the route node for one of the layers and

explore the context choices available to you.

T \
N .,
Identify Route Location Results =]
Layers |<AII route lapersy j
) rautes [LCocation: (2470825562029, £37392.934719)
7 :
0——=_ . [ |
B routes_ney  Flash route lacation 16.549092
*-zo000z| Fleshrouts sure: D.000000
(PN Set bookmark. Gsure:  34,470000
e 5! Strictly Increasing
Draw route location 1
Label route location  |asures: False
2

k| #AIdentify

i
a7 4
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6. Uncheck the check box for the calibration_points layer
in the table of contents to make it not visible. It will not
be used any further in this exercise.

Table of Contents 4]
= £F Pitt County
W calibration_points
= roukes_mew

= B routes

=] hase_roads

7. Close the Identify Route Location Results window.

Finding route locations

In many linear referencing applications, you will discover
that you will often need to find a location along a route. For
example, you may need to find where an accident occurred
along a highway. On a paper map, it is hard to find a route
location. This is because route measures are typically not
shown. In ArcMap, finding a route location is made easy.

1. Click the Find button on the ArcMap Tools toolbar.

@@::?:@OﬁﬂhpkOﬁ&é.iﬁ

0

2. Click the Route Locations tab.

3. Click the Route Reference dropdown arrow and click
routes_new.

Notice that the field listed in the Route Identifier dropdown
arrow corresponds to the Route Identifier field you set
previously in this exercise.
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4. Type “30000121” in the Route text box.
5. Type “5” in the Location text box.
6. Click Find.

HE
Features  Floute Locations |Addresses —0
Stom
Fioute Reference: Imutes_new j
Mew Search
Fioute Identiier.  [ROUTE =l
¢'—— FRioute: 30000121 - Load Routes _‘s
Tupe:  Paint " Line
Cancel |

7. Right-click the route location that was found and explore
the context choices available to you.

M Find 2
Festures  Fouts Locations |Addregseg| Find
Stop,
Foute Refarence: Imutesinew |
Roule Identfie:  [ROUTET |
Foute: 3000m21 - Load Routes I ..i
Tupe: ' Paint " Line
Location: 5
Cancel |

Right-click a row to show context menu.

Houte: | MMin | b ax | Lacation
e—— 30000121 0.000000 11.780000 5

Flash Route

Flash Route Location

Zoom ko Route

One object Found, Zoom ko Route Lacation

B

Draw Rauke Location
Label Rauke Lacation

€9 1dentity Route

8. Close the Find dialog box.
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Displaying route measure anomalies

In most linear referencing applications, route measure
values are expected to follow a set of rules. For example,
you might expect that route measures always increase over
the course of a route. ArcMap has the ability to show you
where route measures do not adhere to the behavior you
expect. These are known as route measure anomalies.

1. Click the Full Extent button on the ArcMap Tools
toolbar.

@a::::@?«»@komgiﬁ

o

2. Right-click the routes layer in the table of contents and
click Properties.

Table of Contents

= £F Pitt County
[ calibration_points
= routes_new

=]
- - Copy
E @ base_roads ¥ Remove

a ;y baundey B GREn Attrbute Table

Joins and Relates 3

O
ity b
BE Lounky boun <@ Zoom To Layer

Wisible Scale Range »
Selection »
Label Features
Convert Labels ba Annatation .

<2 Convert Features to Graphics. .
Data »

Save AsLayer Fie...

3. Click the Routes tab.

4. Check Show where measures do not increase.

QUICK-START TUTORIAL

5. Click the Line Symbol button and select a line symbol
you like. Do the same for the marker symbol.

6. Click OK.

Layer Properties

General Source | Selection | Display | Syrbalogy | Fields | Defirition Queny | Labels |
Routes Hatches Jains & Relates

Raoute [dentifier.  |ROUTET e

i~ Route Measure Anomali

" Route Locator

[ Show where measures do not have any value [NaN)
=l _. |
o——-F Show where measures do not:

@ increase  { inciease with the digitized direction

I @

™ lgnore cases where consecutive vertices have the same measure valus

Digplay Options:
’V Scale Range... I SOL Query... |

0 I Cancel Lpply

(6]

Remember that the routes feature class was created from
the base_roads feature class in Exercise 2. There are a
few digitizing errors and a few attribute errors that caused
the measure anomalies to exist in the routes feature class.
Route measure anomalies can be fixed with ArcMap route
editing tools. For more information on route editing tools,
see Chapter 6, ‘Editing routes’.
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Exercise 4: Displaying and querying route events

In this exercise, you will create a new event table that
represents where injury accidents occurred along sections
of poor-quality pavement. To do this, you will first use the
Add Route Events dialog box to display the accident
location and pavement quality event data on your map. You
will then use the Select By Attributes dialog box to select
the injury accidents and poor-quality pavement locations.
Finally, you will use the Route Events GeoProcessing
Wizard to create a new event table whose records
represent where injury accidents occurred along poor-
quality pavement.

Opening an existing map document

Before you can complete this exercise, you must start
ArcMap.

1. Double-click a shortcut installed on your desktop or use
the Programs list in your Start menu to start ArcMap.

2. Click Open from the ArcMap File menu.

& Untitled - ArcMap - ArcInfo

J Ele Edit ¥iew Insert Selection Tools Window Help

0 mew... Chri+h
=

B save Ctr+s

0N

Feature

J Save &s...

=<k Add Data...

Add Data From Internet »

] Page Setup...
[& Print Preview. .

& print...

Map Properties. .
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3. Click the Look in dropdown arrow in the Open dialog
box and navigate to the folder where you installed the
data for this tutorial.

4. Double-click Ex4.mxd. ArcMap opens the map.

Open 21
| = & ok Er

Look i | ) Linearfieterencing

File name:— [Exd md

Open |
=l Cancel

i

Files of type: IAn:Map Documents [*mxd]

™ Open as read-only

This map contains the following layers in a data frame
called Pitt County:

routes_hwy Shapefile copy of routes_new
feature class you created in
Exercise 2

county boundary Pitt County boundary

accident Point event table storing accident
information

pavement Line event table storing pavement
information

base_roads All of the roads in Pitt County
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Displaying point events on your map

The accident table is a point event table. Point events occur
at a precise point location along a route. In this section of
the exercise, you will display the accident event data as a
layer.

1. Click Add Route Events from the ArcMap Tools menu.

& Ex4.mnd - ArcMap - ArcInfo

J Eile Edit Wiew Insert Selection Tools Window Help

J DS HS| % g =28 Edor Tookar

| ay o se rm o o A Cramhs N
l@aazamdea:
————— .+ »
[ £F Pitt County Geocoding »
EE routes 2% addy Data...

#
= base_roads
_ [Z] Route Events GeoPracessing Wizard. .

2. Click the Route Reference dropdown arrow and click
routes_hwy.

3. Click the Route Identifier dropdown arrow and click
ROUTEL.

4. Click the Event Table dropdown arrow and click
accident.

5. Click the Route Identifier dropdown arrow and click
ROUTEL.

6. Click the Measure dropdown arrow and click
MEASURE.

QUICK-START TUTORIAL

Add Route Events [ 7] x]

Foute events are objects with locations measured along routes. 4 table
cantaining route events can be added to the map a3 a layer.

i~ Specify the routes referenced by the events in the labI54I:

Fioute Risference: | routes_hvy =
Route lderifier — [ROUTE? =t

[ Specity the table containing the route events ——————————————————

Choose 5 table from the map or browse for another table,

Lt4—

=

et Tt [accident

4

Route Identiier  [ROUTET

L

Chonse the type of ewents the table contains:
= Paint Events: Decur at a precise location along a route

" Ling Events: Defing a discontinuous portion of a route

Choose the meazure field for point events:

Measure: MEASURE |

©00 0

Choose the offset fisld. Events can be offset from their routes.

Offset [criane> =l

Advanced Options Cancel

@

@

7. Click OK.

A new layer—accident Events—has been added to your

map.
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Displaying line events on your map

The pavement table is a line event table. Line events differ
from point events in that they have two measure fields that
define a portion of a route. The procedure for adding line
events to your map is almost the same as adding point
events.

1. Click Add Route Events from the ArcMap Tools menu.

% Erd4.mxd - ArcMap - ArcInfo

File Edit Yew Insert Selection |Tools Window Help

J
|
J

== §| 3 i 2 Edior Tookar

T m oy ew mm g o A, OoPDS ,
RANLTOTPE

—— - o »

[ £F Pitt County Geocoding »
BB rodtes_hay 4 Add =V Dats,..

- E
B & base_raads bl
_ [E] Route Events GeoProcessing Wizard. .

2. Click the Route Reference dropdown arrow and click
routes_hwy.

3. Click the Route Identifier dropdown arrow and click
ROUTEL.

4. Click the Event Table dropdown arrow and click
pavement.

5. Click the Route Identifier dropdown arrow and click
ROUTEL.

6. Click Line Events.

7. Click the From-Measure dropdown arrow and click
BEGIN_MP.

8. Click the To-Measure dropdown arrow and click
END_MP.

9. Click OK.
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e———(-‘ Line Events: Define a discontinuous portion of a route

Add Route Events EHE

Route events are abjects with locations measured along routes. A table
containing route events can be added to the map as a layer

— Sipecily the routes referenced by the evenls in the tahle—':

Route Reference: IlDutEsﬁhwy

o
©000

Floute |dentifie:  [ROUTE?

- Specity the table containing the route events

Choose a table from the map or browse for another table I
Even Table [pavere ==
Raoute |dentifier: IHEIUTET L:

Choose the type of events the table contains,

© Paint Events: Oceur at a precise location along 5 routs

Choose the measure fields for line events:

FiomMeasue:  |BEGIN_MP

4

Tohessure: [EHD_tiP

L

(2]~

Chooze the offset field. Events can be offset from their ioutes.

Dftseh [<Nores |

Advanced Options... ] I Cancel |

o

A new layer—pavement Events—has been added to your

map.
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Querying events

Layers based on an event table can be queried in many
ways. They can be identified by clicking them, they can be
selected by dragging a box or clicking them on the map,
they can be selected by clicking them in an attribute table,
and they can be selected using a Structured Query
Language (SQL) expression. You will use the Select By
Attributes dialog box to input SQL expressions to select the
event records needed for this exercise. Specifically, you will
select injury accidents and poor quality pavement.

1. Click Select By Attributes from the ArcMap Selection
menu.

J Eile Edit Yiew Insert Selection Tools MWindow Help
DEEa| s
fﬂ% Seleck By Location.
J R L R Graph\cs

| Zoom T Selected Features

By Attributes,

E £F Layers
B g8 Crlarcaislare 2 Geetistics,,
Bl B accident E

Set Selectable Layers. ..
® [
Bl & pavement [E] Clesr Selched Features

5 roues g Interactive Selection bethod

— Options. ..
E & county o ™

2. Click the Layer dropdown arrow and click accident
Events.

3. Type the following in the text box:
“NUM_INJURY” > 0

4. Click Apply.

5. Click the Layer dropdown arrow and click pavement
Events.

QUICK-START TUTORIAL

Select By Attributes HE

Query Wizard

Laper: | acoident Events = c,

Methad - [Cieate & new selection |

Fields: Unique sample values

“RDCON' Al = | < | ke [

“WEATHER" —I —I —I 1

“MEANS" > se | am| |2

SPEED J —I —I 3

“NUM_KILLED" < | o | |«

“NUM_INJURY —I —I —I 10

“EXT_INJURY" Mot

“HUM_VEH" JJ —I —DI

“LOCATION"

“ACCD_TYPE" = =

4 | > S0L o, | Complets List

SELECT " FROM accident_Festures WHERE:

9——"NUMJNJURY“> [i

Bt Verify Hep | Load

Save.. |

o —9

6. Type the following in the text box: “RATING” < 50

7. Click Apply.
8. Click Close.

Select By Attributes HE
Query Wizard

Layer [pavement Events j-—e
Method: [ Create a new selection =]
Fiizlds; Unique sample valies
“REFLECT" < | [Like
e e o e
RAVEL" > >=| And
*BLEED"
YPATCH < -
“RIDE"

ZH o] me

"apT"

RATING”

"LOC_ERROR" £ =l

il | & siLive.. | Conpletz List_ |
SELECT * FROM pavemen!_Fealures WHERE:

e——"nmns”<sn
Clear Verify Hep | Load. || Save. |
el Clase :I-—e
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There are many events selected on your map. In the next 3. Click the input route event layer dropdown arrow and
section of this exercise, you will use the Route Events click accident Events.

GeoProcessing Wizard to intersect the two event layers. 4.
The result will be a table that contains the injury accidents
that happened on poor-quality pavement. All attributes from )
both inputs are maintained. 5. Click Next.

Click the overlay route event layer dropdown arrow and
click pavement Events.

Route Events GeoProcessing Wizard

Intersecting event layers

Choose the input route event lager to be intersected

1. Click Route Events GeoProcessing Wizard from the [accident Everts =l e
AI‘CMap Tools menu. ' ket 1295 selected |
Chonse the overlay route event layer
| B Edt tiew Insert Selecion |Tooks Window tHlp Ipavament Evens |
+ Edkor Toobar ¥ Use selected festures [ 13 selected )
TP T ,
A W 1
) £F Pitt County Geocoding » I _6
Bl ‘g8 CaragisiarcTukor|linea £ Add 2Y Data... |_|_|
= a.ccident Events o add Ruutz :gents‘.. < Back Mext > Cancel |
=] pavement Events J 0 o
B roues_wy % fertees 6. Type “C:\arcgis\ArcTutor\LinearReferencing\
_ GeoProcessing Wizard. ..

AccPav.dbf” for the output route event table.

2. Intersect two route event layers is the default. Click 7 Click Finish.

Next.
Route Events GeoProcessing Wizard H
Route Events GeoProcessing Wizard [ 7] x]
Specify the outpul raute event table:
e processing e, fEmElEl Ahout intersecting events IE:\al:gls\AlcTutor\LmearHelelen:lng\.&:cPav.dbf - ——0
the: Nzt button ta chanse optiors This operation finds the events Routs Losstion Fiskd Nam
o that are common to two input Add new table to map &
& [MEr IR Eii s evert layers. Point-on-point, Rioute Idertiier: [FOTET  Layer

point-on-line, and line-on-line

intersection are supported. Measure: MEASLIRE ' Standalone T able

£ Dissolve/Concatenate route events " Do not add

£ Transtorm events from one route reference to another :;7/’. + / = ’,v'?

" Locate point features along routes

" Urion bao route event layers

Input Overlay Qutput

¥ Keep zero lenath line events

fore shout intersecting svents | ¥ Include figlds fom input event layers Advanced Dptions. |

<Back |0 Fiish ! Cancel |

 Locate polpgan features alang routss

< Bark Meat > Concel |

o @
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A new layer—AccPav Events—will be added to your map.
It will be hard to see, however, because the accident and
pavement event layers are still visible.

8. Turn off the accident and pavement layers by clicking
their check boxes in the table of contents.

Table of Contents ]

H £ Layers
[ &3 CharcgishArcTutoriLin
E B AccPav Events

L]
[ accident Events
o—{_.:
[ pavement Events

=] roukes_twy

You will now see only the injury events that occurred along
poor quality pavement. Each of these new events has all of
the attributes from both the accident and pavement tables.

For more information on the display and query of events or
the spatial analysis of events, see Chapter 5, ‘Displaying
and querying routes and events’, and Chapter 7, ‘Creating
and editing event data’.

QUICK-START TUTORIAL
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Exercise 5: Editing routes

There are a number of tools in ArcMap that make the
interactive creation and editing of route measures easy. In
this exercise, you will create a new route from a selected
set of linear features and set its identifier. You will then
convert the measures of this newly created route from feet
to miles. Lastly, you will recalibrate the route using known
measure values at specific locations on your map.

Opening an existing map document

Before you can complete this exercise, you must start
ArcMap.

1. Double-click a shortcut installed on your desktop or use
the Programs list in your Start menu to start ArcMap.

2. Click Open from the ArcMap File menu.

% Untitled - ArcMap - ArcInfo

Eile Edit Yiew Insert Selection Tools window Help

e E

iDA, New. . chrke E ‘{"/ “W
J_E— oM
1

& save 45

Feature

ok AddData..
Add Data from Internet »

] Pagesetup...
m Print Preview,..

& wrint...

Map Properties...

32

3. Click the Look in dropdown arrow in the Open dialog
box and navigate to the folder where you installed the
data for this tutorial.

4. Double-click Ex5.mxd. ArcMap opens the map.

3

Open HE
N =

Lockin: | L) LinearRieterencing

File name: — [Ex5.md

Open I
j Cancel

v

Files of twpe: [ Archap Documents mad)

™ Open as read-only

Adding route data to your map
You will use one of the route feature classes you created in

Exercise 2 to complete this exercise.

1. Click the Add Data button on the ArcMap Standard
toolbar.

Dﬁﬂ§|%ﬁx|ﬂ“\<{;|m

0
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2. Click the Look in dropdown arrow, navigate to where 2. Click the Editor menu, point to More Editing Tools, and
you installed tutorial data, double-click Pitt.mdb, and click Route Editing.
double-click the Pitt feature dataset.

. . Editor ]
3. Double-click the routes_new feature class. You will see e v | > | # = To% [Ceastenrese
a new layer in the table of contents. T staedeng

Stop Editing
Save Edits

2 [MEvE..
el e

7 Divide, .

&P e,

/;.) Copy. Paralel.
[MEfGE.

LUCLEEY

Logk in IEp AITT ﬂ EI B

base_roads

Unior

Intersect

i

Mare Ediking Tools 3 Tapalogy

B, yzfidate Features, . Disconnected Editing

Ea— advanced Editing

options. ..

Network Editing

Marme: |roules_new Add Edit Cache
Show of type: [Ditasets and Lapers (“a] =] Cancel Dmension

3. Click the Editor menu and click Start Editing.
Adding the toolbars, editing, and setting the target

Egitor |
feature class [edtor = | & | # = 7ok [areate tiw Festwe

The toolbars necessary to complete this exercise might not

be visible. o
1. Click the Editor Toolbar button on the ArcMap Standard o
toolbar to add the Editor toolbar to ArcMap. 4. Click the Target dropdown arrow and click routes_new.
]
e | d‘/ | o0 j' | ;;fz | éj | n? ‘ Target: Iruutes_new -iJ |

0 o
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Making a route from selected features

The highway authority has been informed that it will now be
responsible for maintaining a road that it previously had not
been maintaining. It is necessary, therefore, to select the
appropriate features from the base_roads feature class and
make a route in the routes_new feature class out of them.

The Make Route command creates a new route in the
target feature class by merging a selected set of line
features and setting the measure values. The selected line
features do not need to be from the target feature class.

1. Click Select By Attributes from the ArcMap Selection
menu.

% Ex5.mxud - ArcMap - ArcInfo

File Edt Wiew Insert |Selection Tools Window Help
S ’7 % Select By Location..

IS S am wn %7 Ry Select By Graphics

J Editar * | 3

» @8 zoom To Selected Features
2 statistics..,

Set Selectabls Layers...

E £F Layers

lear Selected Features
=] routes_new

Interactive Selection Method

Options. ..

2. Click the Layer dropdown arrow and click base_roads.

3. Type the following in the text box:
[FENAME] = ‘Cornerstone Row’

4. Click Apply.
5. Click Close.

34

Select By Attributes [ 2] %]
Queny Wizard... |

Layer: I base_roads j——e
Method: [ Create anew selection =
Fields: Unigue sample values

[OBJECTID] Like |

[FENAME] “Alexander-Brown

= I ‘Allpine-T aylor

{a}aaﬁ%lheng] #indersan Chapel

[BEGMP1] —I —I_ =] .

[EMDRF]

[Shape_Length] 2 o] e _';I

>

J | ] SOl | CompleteList |
SELECT *FROM PITT base_roads WHERE:
9—— [FEMAME] = Tomerstons Row'
Clear Verity | Help | Load... | Save.. |
Apply cose |

(4 I 5 )

Nine features from the base_roads feature class are now
selected.

6. Right-click the base_roads layer in the table of contents,
point to Selection, and click Zoom To Selected Features.

Table of Contents ]

Bl £F Layers
= rautes_new

o = FE=

Copy

b4 Remove

Open Attribute Table

Joins and Relates »

<& Zoom To Layer

Visible Scale Rangs »

FE

Clear Selecked Features

Label Features

Govert Latels o Annatation. . g Spitch Selection

fe Convert Features to Graphics, .. E Select al
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7. Click the Make Route button on the Route Editing
toolbar.

Route Editing B

= oE e B

8. Click the Start Point button.

9. Click the mouse pointer on the map near the upper-right
corner of the selected set of features. This is where the
output route’s measures will begin.

10. Click Make Route.

~ Specify the measure starting poin

% Click on the start point Iy |« 2537800.9470 . vz 6549135964

Lower [eft hd

Specify how the measure values wil be obtsined —————————————

€ Use coordinate priority

' Geometric Lenath

© Messurs Fisld [eEGHFT =l

€ From/To Measure Jo |

™ lgrore spatial gaps. Measures will be continuaus for disicinted routes.

IET T 1)

QUICK-START TUTORIAL

The new route will flash when it is being created. During
the route creation process, the selected lines will be
unselected, and the new route will be selected. This is so
you can set the new route’s attributes.

Setting the Route Identifier

Because the newly created route is selected, you can now
set the route identifier. The route identifier uniquely
identifies each route.

1. Click the Attributes button on the Editor toolbar.

Hixeaa

2. Click the ROUTEI value and type “40001777”.

Attributes B

= routes_new Propert: Yalug
- 655 OBJECTID 655
ROUTEL 40001777

Shape_Length 287304044

1 features 0| | »

3. Press Enter.

4. Close the Attributes dialog box.
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Converting route measure units

When you created the new route, you accepted the default
method for setting the route measures. This method
accumulates the geometric length of the input line features
and uses the length as the measure. Because the coordinate
system of the feature class is State Plane Feet, this means
that the measures on the new route are feet. However, the
measures on all other routes in the feature class are miles.

1. The newly created route should still be selected. If it is
not, select it.

2. Click the Task dropdown arrow and click Modify
Feature.

Editor + ‘ (3 | f Task: IMoley Feature ;I |
]

@

The selected feature will now be loaded into the edit
sketch.

3. Click the Sketch Properties button. Note the measure
values.

SO !

[ I T |
2] 2537694.4... 669897.7330 0.0000 =
669533.2530 4064280
663904.7899 10146360

2537514.6...
25372517,
25371932,

o

1

z

3 6035054497 1147.5170
4 2537128.7...

5

]

7

g

663726.0656  1301.1400
663534.2906  1516.6980
6633978283 16829370
6632760276 1830.2390
663150,1255 19860030
663010.0748  2164.2470
10 2536461.4... 662700.0570 2461.9300
11 2536389.3.. 6626746146 26018210 =
4 | »

Finish Sketch I

2537030.2...
Z536935.5...
2536852.4...
25367E0.6...
El 2536650.5,..

4. Close the Edit Sketch Properties dialog box.
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5. Right-click anywhere over the edit sketch, point to Route
Measure Editing, and click Apply Factor.

NN

Insert Vertex AEM...

Irisert Vertex
Delete Yertex Offset...
Mave... el ate e
Mave Tan.. Drop Measures
Set As Distance. ..
Sat Fram/To. ..
Set Direction As M

Flip

Trim ko Length, .

Delete Sketch Ctrl+Delete

Finish Sketch Fz
f Finish Part
Properties. .,
\ b

6. Type “0.00018939” in the Factor text box and press
Enter. This converts feet to miles.

[o.0018239

At this point, you have only made changes to the edit
sketch, not the route feature.

7. Press F2 to finish the edit sketch. Alternately, right-click
anywhere over the edit sketch and click Finish Sketch.

Your route measures are now in miles. You can verify this
by double-clicking the selected route to bring it into the edit
sketch, right-clicking anywhere over the sketch, and
clicking Properties. Note that this is an alternate way to
perform Steps 2 and 3.
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Recalibrating a route

So far in this exercise, you have created a route and
transformed its measures from feet to miles. Imagine that
at some point the maintenance crew went out into the field
and recorded the actual mileage for this new route. The
mileage was captured every time the new route intersected
with another route from the same feature class. In this
section of the exercise, you will recalibrate the newly
created route based on this mileage information.

1. The newly created route should still be selected. If it is
not, select it.

2. Click the Editor menu and click Snapping.

Editor |
Editor = | L3 ‘ &~ Task m
T startEditing r
Stop Editing
Save Edits
Move...
Splt. ..
" Divide...
’ Buffer...
-/y Copy Parallel...
IErGE: .
Wiiicr
Titersess
i
More Editing Taok— p

B, validate Features. ..

Optians. .

3. Check the End check box next to the routes_new layer.

QUICK-START TUTORIAL

Snapping Environment

Layer | Yertex | Edge | End ‘
routes_new O O [ 9
base_roads a a [}

-] Edit sketch edges
«[] Perpendicular b sketch
=1 Topology Elements

=[] Edit Sketch -
t e[ Edit sketch vertices
=

4. Close the Snapping Environment dialog box. It will not
be used again in this exercise.

With the snapping environment set, you will be able to
create calibration points that are snapped to the end vertex
of the features in the routes_new layer, thereby ensuring
accuracy of the route measures at the calibration points.
Setting the snap environment, however, is not necessary for
the Calibrate Route command to work.

5. Click the Task dropdown arrow and click Calibrate
Route Feature.

Editor * | 3 | I > Tashk: ICaIibrate Rioute Feature _iJ |

o

6. Click the Calibrate Route button on the Route Editing
toolbar.

Route Editing B

e o |
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The Calibrate Route dialog box is now on the screen, but it
is empty. Your next task is to digitize the calibration points.

7. With the Calibrate Route dialog box open, click the
Sketch tool on the Editor toolbar.

Editor |
Editor = | ~ | ? ¥ Task: |Calibra
1

@

8. Click along the route at nine different places to create
the calibration points. The locations of the calibration
points are indicated in the graphic below.

9. Type the New M value (see values in graphic below) for
each calibration point.

Calibrate Route B
| Existing M | Mew M [ Option

0 0.0000 0.0000

v
1 1290 127 ¥ Interpolate betwesn points
2 3.0390 3.0000 ™ Extrapolate at the beginning
3 31540 3.1100
1 41550 200 I™ Estrapolate al the end 1
5 42430 4.2000
6 50710 5.0300 = Use distancs
75290 52200  Use existing measures
8 5.4430 5.3800 2

I™ Leave gaps in the measure for disicinted

toutes
Calbrate Route
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10. Click Calibrate Route.

Saving your edits

Once you have completed the steps in this exercise, you
can choose to save or discard your edits by stopping the edit
session.

1. Click the Editor menu and click Stop Editing.

2. Click Yes to save your edits or No to discard your edits.

Do you want to save your edits?

Yes Mo | Cancel |

In this exercise, you first learned how to create a route
from a selected set of line features. Next, you converted
the route measures from feet to miles. Lastly, you learned
how to recalibrate a route using calibration points you
digitized on the map.

For more details about the route editing tools outlined here
or for information on tools not discussed in this chapter, see
Chapter 6, ‘Editing routes’.
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