ArcGIS 9

Using ArcGIS Survey Analyst




Copyright © 2002—2003 ESRI
All rightsreserved.
Printed in the United States of America.

The information contained in this document is the exclusive property of ESRI. This work is protected under United States copyright law and other
international copyright treaties and conventions. No part of this work may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or by any information storage or retrieval system, except as expressly permitted in writing by ESRI.
All requests should be sent to Attention: Contracts Manager, ESRI, 380 New York Street, Redlands, CA 92373-8100, USA.

Theinformation contained in this document is subject to change without notice.

CONTRIBUTING WRITERS
Tim Hodson and Kristin Clark

U.S. GOVERNMENT RESTRICTED/LIMITED RIGHTS
Any software, documentation, and/or data delivered hereunder is subject to the terms of the License Agreement. In no event shall the U.S. Government
acquire greater than RESTRICTED/LIMITED RIGHTS. At aminimum, use, duplication, or disclosure by the U.S. Government is subject to restrictions
as set forth in FAR 852.227-14 Alternates |, 11, and I11 (JUN 1987); FAR §52.227-19 (JUN 1987) and/or FAR 812.211/12.212 (Commercia Technical
Data/Computer Software); and DFARS §252.227-7015 (NOV 1995) (Technical Data) and/or DFARS §227.7202 (Computer Software), as applicable.
Contractor/Manufacturer is ESRI, 380 New York Street, Redlands, CA 92373-8100, USA.

ESRI, the ESRI globelogo, the ArcGlSlogo, ArcView, ArcSDE, SDE, ArcEditor, Arclnfo, ArcCatalog, ArcMap, ArcGIS, GI Sby ESRI, and www.esri.com
are trademarks, registered trademarks, or service marks of ESRI in the United States, the European community, or certain other jurisdictions.

The names of other companies and products herein are trademarks or registered trademarks of their respective trademark owners.



Quick-start tutorial

IN THIS CHAPTER

e Exercise 1: Organizing the tutorial
data

» Exercise 2: Exploring the survey
dataset

e Exercise 3: Working with survey
data

e Exercise 4: Creating COGO
computations

e Exercise 5: Updating computations
and linked features

e Exercise 6: Exporting survey point
data

ArcGIS Survey Analyst has the tools you need to enter survey data and
coordinate geometry (COGO) into survey datasets. You can import the data
you've collected from atotal station or enter the tape measurements
recorded on afield sketch or a survey plan. Completing the exercisesin this
chapter will provide you with the basic knowledge to use these capabilities.

Tutorial scenario

Your organization isbuilding ageodatabase for Maricopa County, Arizona.
The geodatabase represents parcels and physical infrastructure. Your field
crew has performed a survey to relocate some parcel boundary monuments
andtofix thelocation of buildingsfor an existing subdivision. Coordinated
locations of section cornersin the area were used as control for the field
survey. You will use asurvey project in your geodatabase to import
measurement data for the boundary monuments that were found, and for
some corners of buildings on the site of the survey. You will usethis
information to update the geometry of an existing subdivision block in your
geodatabase and add a new building based on tape measurements recorded
inthefield.

You will use asecond project to add values recorded on the original
subdivision plan. The survey points computed in this second project will be
exported for use by the field crew to locate any monuments that were not
found in the first field survey. You will use georeferenced images of the
original subdivision survey plans as abackground for your work.
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Introduction to the tutorial

To use this tutorial, you need to have the Survey Analyst
extension and ArcGIS installed. You also need to have the
tutorial data installed on a local or shared network drive on
your system. Ask your system administrator for the correct
path to the tutorial data if you do not find it at the default
installation path. The default installation path is

Survey project

Description

Carmel Bay

Carmel Sub Plan

Project for managing and entering
field-based survey data

Project for managing and entering
plan-based survey data

arcgis\ArcTutor\Survey Analyst, on the drive where the Feature classes Description
tutorial data is installed.
) . . . . Parcels Parcel polygons
Details of the datasets that you will use in this tutorial are . .
described in the following tables. ParcelLines Parcel polylines
Buildings Building polygons
Geodatabase Description T2SouthR5East_Sect PLSS sections
Arizona Database containing the data that you T2SouthR5East_Qtr PLSS quarter sections
will use anq edit (located in Maricopa T2SouthR5East_Cnrs PLSS corners
County, Arizona)
T2SouthR5East_Lns PLSS quarter-quarter section lines
Feature datasets Description T2SouthR5East Polys ~ PLSS quarter-quarter sections
MaricopaCountyParcels Parcel data Images (TIFF) Description
MaricopaCountylnfra Physical infrastructure data
. . Book389Page27Sheet01  Final subdivision plan for Carmel Bay
MaricopaCountyPLSS  Public Land Survey System (PLSS) at Ocotillo
data
Book389Page27Sheet02  Sheet 2 Extract
Survey dataset Description Sheet2Tables Sheet 2 Extract curve tables
Arizona Survey data The tutorial scenario is fictitious, and the field survey data
has been simulated. The basic source data can be retrieved
Survey folder Description online from the Bureau of Land Management’s Geographic

Maricopa County
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Folder representing all survey data in
the county

Coordinate Database (GCDB) and from the public record
of Maricopa County, as detailed below:
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Source

The Bureau of Land Management’s map server for the GCDB

(URL.: http://www.geocommunicator. gov/Isi/)

Source

Maricopa County Recorder of Deeds online site
(URL.: http://recorder.maricopa.gov/recorder.htm)

The datasets have been simplified by ESRI for the purposes
of the tasks in this tutorial; they are presented solely for
educational and training purposes. ESRI does not invite
reliance on this data for any other purpose, and the user of
this data should exercise their own professional judgment
when acting on its content.

This tutorial lets you explore the basic capabilities of
ArcGIS Survey Analyst. The complete tutorial will take you
two to three hours to complete. You can also complete the
exercises separately if that is more convenient for you.

QUICK-START TUTORIAL
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Exercise 1: Organizing the tutorial data

Before you can begin this tutorial, you must first find and
organize the tutorial data that you will need. Using
ArcCatalog, browse for and create a new folder connection
to your data:

1. Click the Start menu, point to Programs, point to ArcGIS,
and click ArcCatalog.

2. Navigate to the location of the tutorial data (the default
path is \arcgis\ArcTutor on the drive where ArcGIS is
installed).

Click the Survey Analyst folder and drag it onto the top-
level node of the Catalog tree.

98]

:l ArcCatalog - ArcInfo - EYarcgisArcTutor,Survey_Analyst
J File Edit “Wiew Go Tools Help
|=|om| e x (88| E @B |

IE' Sarcgisharc TutorhSurvey_analyst

o
)

J Locatior:

|| Conterts | Freview | Metadata |

Mame

[ survey

E bk389p027sheet?_clipped
] book389pagez7shest0l
B chestztables

=] D arcgis
(0 arcexes?
= D ArcTutar
{21 BuildingaGendatahase
{21 Catalog
{3 Editar
(21 Geocading
{21 Getting_Started
{1 Help
{1 Map

e 2 53 Burvey._Andlyst]

{3 Toolbo:x
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Your new folder connection is now listed in the Catalog
tree. Folder connections simplify the task of navigating
to your most frequently used datasets. You will now be
able to access all the data needed for this tutorial
through this new connection.

Enabling the Survey Analyst extension

Before continuing, you must enable Survey Analyst for use
in ArcCatalog.

1. Click Tools and click Extensions.

Go |[Tools Help
T % ArcToolbo:
a Archap
Macros »

Cuskomize. ..

_0

Extensions. ..

options. ..

2. Check the Survey Analyst check box.

Select the extensions you want to uze.

e__

3. Click Close.

UsiNGg ARcGIS Survey ANALYST



Defining the display units

Different units are available for displaying lengths and
angles. You will define these for the units displayed in
ArcCatalog.

1. Click Tools and click Options.

J File Edit Wiew Go |Tools Help
a ArcToolbox
@ Arctap

Macros »

Customize, ..

Extensions...

2. Click the Survey Measurement Formats tab.

98]

. Click the Defined Formats dropdown arrow and click
Angle.

4. Click the Degree-Minute-Second option to select it.

5. Change the precision to 0. You will work in whole units

of seconds.
6. Click Set As Display Format.

QUICK-START TUTORIAL

options 2(x]

General | File Types I Contents | i etadata | Tables |
Raster | CaD Survey Measurement Formats

Choose how survey measurements will be displayed by the Survey
Analyst Extengion. e
Defined Formats: - Format Detall
Angle - Hame: Degree-Minute-Second

1.0000g Precisior: D_‘: 9

0.0000* 0

e— Set iz Display Format |

™ Advanced

0K I Cancel gl

7. Click the Defined Formats dropdown arrow and click
Length.

8. Click the second 0.0001t in the list for US Feet, and click
Set As Display Format.
9. Click OK.

You are now ready to start exploring the survey dataset and
working with your survey information. All of the survey
information will be displayed using the units you’ve
specified.
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Exercise 2: Exploring the survey dataset

Survey information is stored in the geodatabase in survey
datasets. A survey dataset is a comprehensive collection of
survey points, measurements, and computations. You define
a single survey dataset to provide survey-awareness for
each logical group of feature datasets and feature classes.
The survey dataset covers the extents of your management

arca.

Viewing the survey dataset properties

L.

In ArcCatalog, click the plus sign next to your new

folder connection. Click the plus sign next to the Survey

folder. Click the plus sign next to the Arizona
gcodatabase.

Right-click the Arizona survey dataset and click
Properties.

| Cantents IP'E"'ewl
) catalog

B & = Marne :
B (@ Cilarcgis\ArcTutor Survey_AnalystiTutorial_date L Maricopa County
B0 Survey
E| G Atizana
[ @ Arizona

% Maricop XK pelete
Maricop
Ja Maricar Rename Fz
@ Maricopa_1 Refresh
8 bk3aopoz7shee New R
-E book3aspage2:
@ sheet2tables Register For Edib Sessians
#- [sH) 5
H > Databass Connecti-
J'% Geocoding Services
2l @ Internet Servers
|3, Search Results

- [ ]

The Survey Dataset Properties dialog box appears.
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3. Click the Packages tab.

Survey Dal aset Properties llll

General 'Packages | Spatial Reference FEalureCIassesI

Select the data types you want to add to your Survey Dataset:

Package |
Pairt data

Coordinate Geometry [COGO)

" data [TPS)

i~ Description

Total Station measurements come from rave observations made with
electronic and analog theodolites/transits. The measurements are
entered by importing electronic field-books, or by directly tping their
wvalues. Add this measurement type to your selection if you want to
stare these types of measurements in your dataset.

0K I Cancel Aoply

The packages are the survey data types that can be
stored in the survey dataset. In this tutorial, you will be
importing and working with field survey data from total
positioning station (TPS) equipment, and you will also be
using and storing COGO.

Once packages are added, you cannot remove them
from the survey dataset.

UsiNGg ARcGIS Survey ANALYST



4. Click the Spatial Reference tab. 5. Click the Feature Classes tab.

4 5
Survey Dataset Prope rties llzl Survey Dataset Properties ﬂﬁl
General | Packages  Spatial Fieference IFeatule Elassesl General | Packages | Spatial Reference | Feature Classes
— Coordinate System Chonse the feature classes to associate with the survey projects in
= this dataset
Eﬁaange: GCS_Morth_smerican_1927 - Selenh | Fodume Class | Fodre Datasel =
[&bbrewiation: Buildings M aricopaCountyl nfra
Remarks: Imp—ortl [ 125 cuthREE ast_Sect MaricopaCountyPLSS
é;ﬁgm;ﬂ‘tag Eﬁgr[::rﬁig‘?[gsngn]mm] [ frmry | T25 outhR SE ast_Otr Mar?copaCoumlyPLSS 1
D aturn: D_Marth_American_1327 T25outhRSE ast_Falys M aricopaCountyPLS5
;I T25outhASEast_Lns I aricopaCountyPLSS =
¥ Show Details o b _"_I
r— Domain
Longitude E stent:
[113.061443585 o [110.62004360 Degree
Latitude Extent:
[32.02688533 to [34.45823158 Degree
ok | el | apph | ok, | concel Apply
This survey dataset has a geographic coordinate (6)
system—North American Datum 1927. The latitude and
longitude extents of the survey dataset are represented Survey-aware feature classes have enhanced
in decimal degrees and cover the state of Arizona. characteristics that enable the features they contain to

Once defined, a dataset’s spatial reference cannot be

changed.

Now you will view the feature classes in the Arizona

be synchronized with the locations of survey points.

All the feature classes in this geodatabase are survey-
aware.

geodatabase that are survey-aware and participate with 6. Click OK.

your survey dataset.

QUICK-START TUTORIAL
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Survey datasets can contain a large amount of survey The Survey Project Properties dialog box appears.
information from many different sources. Survey projects

are used to organize your survey data into logically 3
structured and manageable groups of measurements, survey
points, and computations. You always add new survey data Sutves P Joct Propeies : 21
. General | Spatisl Fefersnce ILocking' Paint | CDGD' TPS | Corlections'
through survey projects.
Coordinate System
. . . . N_amE. MAD_1927_UTH_Zone_12M - Gelect... |
Viewing the survey project properties e :| o
C— =
. . . tojection: [ransverse_Mercator
1. In ArcCatalog, click the plus sign next to the Arizona Paramelers: e
K - K Falze_Easting: S00000.000000 LI
survey dataset. Click the plus sign next to the Maricopa = oDt
County survey folder.
2. Right-click the Carmel Bay survey project and click
Properties.
/| Cantents Pr
&1 Catalog
@ et} MName: C
£ [@ CarcaisiarcTutorSurvey_Analyst\Tutarial_datz | Type: P
EID Survey
= a Arizona
EE Arizona 0K I Cancel | Spli
| B Maricopa County
[ Carmel Bay

& Carmel sub 3¢ Delate
2 MaricopaCauntyInf

JEF MaticapaZauntyPat
HP MaricopaCountyPLS Refresh

Rename Fz2

3. Click the Spatial Reference tab.

Em%gamc;?pi_l L e sty Dat Each survey project can have its own projected
2 pg27shest2_clippe .

-8 booksaspagea7sheetdl Export Survey Data... COOrdlnate System

! &iﬂi sheetZtables Sty ey Project Lackingl, .

|- {3 Database Connections
3l Geocoding Services
B8 Internet Servers

o Search Results

[ [ [
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4. Click the Point tab. 5. Click the COGO tab.

Survey Project Properties Survey Project Properties

Different points from different projects may have the The Scale Correction applies a scale factor to all

same name. Since all points in the survey dataset are distances entered in COGO computations. The original
shared between projects, they need to be uniquely unscaled distance values are stored.

identified. Do this by assigning a string to each survey The Angle Correction value for the Ground to Grid

project. Each point name is associated with this string,

JEE corrections applies a rotation of entered directions during
which is called a prefix.

coordinate geometry computations. The original

If needed, you can change this string. Survey Analyst unrotated direction measurement values are stored.
notifies you if this string is already in use by a different
project. Leave the string as C1 for this project.

QUICK-START TUTORIAL 19



6. Click the TPS tab. 7. Click the Corrections tab.

Genera\l Spatialﬁalerancel ank\ng' Paint | cogn 'TRS |EDlreDlinns| Genera\l SDat\aIHElerancal Lack\ngl Paint | CDGD' TPs  !Comections I
- SeaLevel Comection
i~ Default Standard Deviations for TRS measurements X
Method 3 Level Carrection Properties |
Huornizontal Angle: oot oMt
This is & basic method computing the comections to reduce the ;I
Wertical Angle: [ measurements on the sea level
. [] Leica Geosystems AG, Switzerland [2002]
Distance: o.ofor + W Ppm ;I
Ingtrument Centering: 0.003 ft )
. r Projection Conection
Target Centering: 0.003 ¢ Method: lﬁ Properties.. |
Instrument Height: 0.003 ft _I
-
Target Height: 0.003 fr
[=]
r~ Meteo Comection
Method S ||
=
[]
0K I Cancel | Lpply | OF. I Cancel | Apply |
Standard deviations are used to define the expected level (8

of precision in calibrated measuring devices.
These correction methods are used in computations to
take into account the effects of meridian convergence,
meteorological conditions, and height above sea level on
the computed coordinates. The original measurement
values entered into the system are not altered by these
corrections.

The values on this tab are the default standard deviations
assigned in new computations that use measurements
from total station equipment. When working with
specific computations, you can either accept or change
these standard deviations.

If needed, on this property tab you can also change the

defaults used by projects. You do not need to change or assign correction methods

for this project; only the Basic Sea Level Correction is
required.

8. Click OK.

You do not need to change the default standard
deviations for this project.
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Previewing the data for survey projects

Next you will preview the data for the survey projects in
the survey dataset. Previewing the data provides a visual
representation of the survey measurements in the survey
dataset.

1. Click the Carmel Bay survey project.

2. Click the Preview tab to see the survey data for this
project and click the Zoom tool on the Geography
toolbar.

98]

Click and drag a box around the measurements and
survey points to get a closer view of the data.

=101x|
J File Edt Wew Go Tools Help
| om e x 3w|eaame e ®

J Location: IE.\arcgls\AlcTutDr\Su ey _Analusth Tutorial_dgahSurveytdrizona, mdb\Arlzuna\Man:Uﬂ

o
T

|| Contents * Preview |Metadata|
E’] Catalog -

- Cn Il I3

E-@ CiharcgishArcTutor,Survey_ArgalystiTo
=] D Survey
E| g Arizona
. 2B arizona
Em Maricopa Courfy
B Carmel Bay
H [ Carmel Sub Plan
e @ MaticopaCountyInfra
@ MaricopaCountyParcels
H MaricopaCountyPLSS
5---@Ericupil J
i blk3sopgeTshest?_clipped
[ E book3&9pagez7shestnl
(- shestatables

=-{ Dil

[]-% Datshase Connections

E- Geocoding Services | -
[=-E8 Internet Servers ﬂ J r
#.HL Searrh Resils _|' 5

q | > Freview: Geography 'I

4
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Importing from a data collector file

The information stored in the data collectors from field
equipment devices is added to survey projects using the
Import Survey Data Wizard.

You will use the Import Survey Data Wizard to browse for
a Geo Serial Interface (GS]) file and bring this data into
your survey dataset.

Using the Import Survey Data Wizard

1. Right-click the CarmelBay project and click Import
Survey Data.

| Contents  Preview
-

£l Catalog
(@ e
EI@ CharcgisiarcTuborSurvey _Analyst\To
E-E survey
E-F9 Arizana
E| E Atizana
EH:D Maricopa County
G Carmel Bay

: m Carmel Sub 3 pelete
A MaricopaCauntyIn -

ﬁ MaricopaCountyPar
A MaricopaCountyPLs Refresh

-] Maricopa_1 @ Impark

Renams Fe

-] bkasopaz7shestz_clipped
-] book339pagez7shestol Export Survey Data...
B @ shestztables ’T Lock Survey Project
=-( DY
H Database Conneckions Properties..
= ancndinn Sersicac

Survey Analyst provides a set of converter types that
allows the data from these different formats to be
imported. You will import a GSI file format.

22

2. Click the dropdown arrow and click GSI Converter.

(2]

Import Survey Data Wizard L 2

— Survey Data Converter

G51 Converter J Properties |

AzciiComverter
Geodimeter Corverter

SDR Converter ﬂ
TDS Coordinate Coreverter
TDS Raw Converter

i~ Source Fil

I =

 Survey Data Format
[ESIa/E

Diescrphior:

G5! Format defined by Leica Geosystems AG. Switzerland

L [

< Bapk I Mt I Cancal |

3. Click the Browse button and navigate to the

CarmelBay.gsi file located in the Survey folder where
you installed the tutorial data.

Import Survey Data Wizard b 2=l

— Survey Data Converter

|ESI Converter j Properties |

Description:

Thiz converter iz able to read and wite Leica Geosystems G518 and GSIE d
formats. Copyright Leica Geosystems AG J
¥

i~ Source Fil

|E. warcgizhrcTutorSurvey Analysth Tutonal_datahSurvey\CaimelBap. gsi e
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4. Click Next.

If the source data has coordinates, they may not be in
the same coordinate system as your project. In this case,
you can select the coordinate system of your source
data, and the importer will project it into the coordinate
system of your survey project.

The data in the the CarmelBay.gsi file is in the same
coordinate system as the CarmelBay project. You will
keep the default option.

. Click Next.

Data Exichange Wizard 21x|

(¥ The survey points to be imported are in the spatial reference of the target
survey praject.

" The spatial reference of the survey points to be imported does nat match
the spatial reference set for the target survey,

Spatial Reference:
Mame: NaD_1927_UTHM_Zone_12N

ﬂ Selent..
Impart:
Feset

[}

™| Stiow Detais

< Back I Mext > I Cancel

(5]

The source file data can be connected with control point
locations. These points may be in the source file itself or
in an existing survey project. They are always identified
by a name.

QUICK-START TUTORIAL

A source file point naming convention can take
advantage of the prefix system of Survey Analyst to
uniquely identify control points that already exist in the
survey dataset. In these source files, the prefix of the
name is separated from the rest of the name by a single
character separator. In this panel, you can choose the
separator that is used in the import file. The coordinates
in the CarmelBay.gsi file do not depend on points in an
existing project, so you will accept the default and not
use a separator.

. Type “.02” for standard deviation in X,y coordinates and

“.05” for standard deviation in elevation. These values
denote the expected precision of the measurements
based on the equipment and techniques used in the field.

. Click Next.

Data Exchange Wizard ﬂl‘

r— Prefix Separator

The point prefix separator iz uzed to separate the point name from the
survey point prefis. Survey paints not having the separator defined in the
point hame are to be considered as point: belonging to the target sureey
project.

Point prefis separatar.

i~ Point [ualih

¥ Basic Entry
Std. Dev. Positior: I—UZFt—l
Std Dev. Elevation: I [iE| FtJ 6
1 Advanced Enty
me [ oo
Qs [2000=004  Qar | O |
Gy Im Gyz: I—
Qzz: W

< Back I Mt > I Cancel

7]
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You can choose to generate a log file that reports the
results of the import.

8. Choose a log file path and name and click Finish.

Import Survey Data Wizard

14

S urveyD ataE xchange log =

Survey Data Import

The additional measurements from the GSI file are now
stored in the survey dataset. These will be managed and
used in the Carmel Bay survey project.

24
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Exercise 3: Working with survey data

Survey layers let you symbolize and label survey points and | 3. Navigate to the Arizona geodatabase where the Arizona
measurements on a map. A map document displaying the survey dataset is located.

Carmel Bay survey project has already been created. You 4. Click the Arizona survey dataset and click Add.

will add a new survey layer to this existing map of the arca

and refine its properties for the Carmel Sub Plan project.

Look i |a Arzonamd

First you must open the map document. You will do this e
from ArCCatalog @MarlcopatountyInFra

X MaricopaCountyParcels
@MaricopacauntyPLSS

1. Double-click the Maricopa 1.mxd map document.

ArcMap starts and displays a map of the survey area.

x| Mame: |MancupaEuuntySurvey Add —o
[ Catalog

=G o Show of type:  [Datasets and Layers (] =l ﬂl
E"@ CriarcaistarcTubarl Survey _Anakyst) Tutor
=0 survey

=3 5 Arizona

| B8 arizona .
Y par oty The survey layer appears in the table of contents.
armel Bay

[ Carmel Sub Plan . . . .

2 MaricapaCountylnfra 5. Click View, point to Bookmarks, and click Control
: @ MaricopaCountyParcels
@ MaricopaCountyPLSS EXtCIlt
) Marlcnpa_l'—'_a

[ E bk389pgz7sheet?_clipped

- book3sgpagez7sheetnl
(- sheetztables

J Eile Edit |Yiew Insert Selection Tools “Window Help

E=-( D1l @, Data view

- (£ Database Connections L& Layout view

[ Geocoding Services ER—— N
-5} Internet Servers

3} 9\ Search Results Zoom Layout: »

d ) Create...
Toolbars »

2. Click the Add Data button. (& Tabie of conterts

’7 Status Bar

Overflow Labels

Manage...

Survey frea
Feature Linking

Identify Results Carraction Angle

Scrollbars Project 2 Area
| [E&) Rufers
25 |e 72 oF ks
: 7 G
h Data Frame Propertiss. ..
Add Data =

This bookmark displays the survey area at a larger scale.

QUICK-START TUTORIAL 25



Enabling the Survey Analyst extension

Before continuing, you must enable Survey Analyst for use
in ArcMap.

1. Click Tools and click Extensions.

Tools Window Help

E{ Editor Toolbar
Graphs 3
Reports 3
Geocoding 3

£% Add Y Data...
ﬁ'? Add Rouke Events. .,
I-0l Buffer wizard. .
@ GeoProcessing Wizard...
] ArcCatalog
Macros »

Custamize...

Skyles 3
Qptions. ..

2. Check the Survey Analyst check box.

Select the extenzions vou want ko Lse.

O 30 Analyst
E Su alyst

. Click the Close button.

98]
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Setting the survey layer properties

A survey layer provides flexibility in displaying survey
information in a way that is meaningful for your task. You’ll
change the properties for the new survey layer to best
represent the Carmel Sub Plan project.

1. Right-click the Arizona survey layer and click
Properties.

[ £F Layers
=] Atizona
=l Painks Copy
& Point x Remove
=] TPS Measurements
& Setup @ Zoom To Layer

— Measurement
= b Coso Measurement — —
OGO Measurem Data >
=] Carmel Bay .

=] Coardinated
& =VZPaink
=] Mo Coordinates

Yisible Scale Range »

Save As Layer File...

2. Type “Carmel Bay Sub Plan” as the Layer Name on the
General tab.

Layer Properties

General | D\sulayl Sub-LayersI Survey Pruisclsl

Layer Mame: |Calmel Bay Sub Plan

—®

¥ Visiole

A survey layer has a sublayer for each of the data types
supported by the survey dataset. You can control the
number of sublayers displayed in the survey layer. The total
station measurements are not needed for the Carmel Bay
Sub Plan survey project, so the sublayer that represents
these is not required. Therefore, you need to remove the
sublayer representing total station measurements.
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3. Click the Sub-Layers tab and click TPS Measurements. 7. Uncheck the Carmel Bay project and verify that the
4. Click the Remove button. Carmel Sub Plan project is checked.

8. Click OK on the Layer Properties dialog box.

21| Saving your map document
General | Source  Sub-Layers ISulvey Projects |
- Proper Now you will save the changes you have made to the map
G0 Hessaements | ([ [1Ps Hesaromeri document so that you do not need to repeat this section if
= _Popesies._| you choose to stop this tutorial and continue at a later time.

Type af Sublayer: ITF‘S Measurements

1. Click the Save button.

——

D& &
Add.. 1'
9——F\Emﬂve ﬂ

| % Maricopa_1.mxd - ArcMap - ArcInfo =] |

Ok I Cancel | Apply

J Fil= Edit Yiew Insert Selection Tools ‘Window Help

. |
The survey layer can be used to display data from all the 5 & Layers ; -
projects of the survey dataset, or it can be used to display T ey b Pl e I8
data from a specific set of survey projects. You’ll ensure [ | |
that when other new projects are added to the survey 9 o a s !
dataset, this survey layer will only display the Carmel Sub = ¥ cosrdnated ! ;
Plan proleCt -EI Mo Coordinates '_":l_ """"""" _!_
- 2 Empty Point |
5. Click the Survey Projects tab. 7 I S essenens |
6. Click the plus sign next to the Maricopa County survey 5 9 covo memrmnents 'L
— OG0 Measurement |« A TR
folder. « | _.rl |
Dizplay I SDUICBI i | |

Map displaying the survey information in the Arizona survey dataset.

Layer Properties

Genera\l Enurcel Sub-Layers  Survey Frojects I

E Atizona
E\-@ Maricopa County
e———D G Carmel Bay
Q Carmel Sub Plan
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Working with the Survey Explorer

The previous section describes how you can visualize
measurements and survey points in the map. This important
map visualization is complemented by the equally important
functionality provided through the Survey Explorer. The
Survey Explorer is used to view and enter the numerical
values required for computing coordinates.

Adding the required toolbars

Before you can use the Survey Explorer, you need to add
the Editor and Survey Editor toolbars to ArcMap.

1. Click View, point to Toolbars, and click Editor.
The Editor toolbar appears in ArcMap.
2. Add the Survey Editor toolbar the same way.

Yiew Insert Selection Tools Window Help

N Data View
Eﬁ Laaut Yiew
1 Zoom Data b

Zoom Layout »

Bookmarks »

4 |7 Man Menu

E Tabls ©f Contents |7 Standard
’7 Skatus Bar ¥ Tofls

Overflow Labels [v orfw

Identify Resuls Editor
E serolbars
Fa Rulers Survey Explorer
o Guides Survey Analyst
i Effects

= Dimensioning
Data Frame Properties. .,

Georeferencing

28

3. Click the Survey Editor toolbar’s title bar and drag it to
the top of the ArcMap application window. This will
dock the toolbar.

£

Survey Editar ¥ | B2 [5E | (| | FHErh: I j i | ==

You can dock the Editor toolbar the same way.

Setting the display units for length measurements

Since the measurements you are working with are in feet,
you will need to change the display units for the new
COGO computations that you will create.

1. Click the Tools menu and click Options.

] E{ Editor Toolbar
Graphs »
Reports 3
Geocoding »

£ Add ¥y Data,..

3% Add Route Events...

I+)l Buffer Wizard...
@ GeoProcessing Wizard...
& ArcCatalog

Macros »

Custormize. ..
Extensions...

Skyles 3

oo 1)
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Length.

(') | TOC

Choose how survey measurements will be displayed by the Survey

2l

Application I Drata Wiew I Layout ¥iew I Tables | Raster I
Survey Measurement Formats

Analyst Extengion.

Defined Formats:

Length b

Anale
Direction

Geagraphic-Coord-Sys
Height

Format Detail
Narme S Foot
Precisior: 23:

2. Click the Survey Measurement Formats tab.

3. Click the Defined Formats dropdown arrow and click

Length

Pressure
Projected-Coord-Sys
Temperature

4. Click 0.00ft, type “2” for precision, click Set As Display

Format, then click OK.

Defined Formnats:

ILemgth hi

= 0.00f
0.000m
0.0000ft

- Fomat Detail

Narme:

Frecision:

US Foot

Set As Display Format T

All length measurements that appear while using the Survey
Explorer and Survey Analyst commands will be displayed to

two decimal places in units of feet.

QUICK-START TUTORIAL

4

Setting the display units for angle measurements

Next, you will repeat these steps to change the units for

directions.

1. Click the Defined Formats dropdown arrow and click

Angle.

2. Click the Degree-Minute-Second option to select it.

3. Change the precision to 0. You will work in whole units
of seconds.
4. Click Set As Display Format.
5. Click OK.
optons 21|
dpplication | DataView | LapoutView | Tables | Raster |
Can | TOC Survey Measurement Formats

Choose how survey measurements will be displayed by the Survey

Analyst E stension

Defined Formats:
(0.0000g
0.0000*

[~ Format Detail

e {Deges e Second

Pracision [ o=

Set &z Dizplay Format |

™ Advanced

aK I Cancel Spaplly

(5]
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Listing points in the Survey Explorer

1. Click the List Survey Objects tool.

Survey Editor

Survey Editor + | EE %’E | @ ‘

2. Click and drag a box around all the survey points in the
current map extents.

% Maricopa_1.mxd - ArcMap - Arc — ol x|

Eile Edit View Insert Selection Tools ‘Window Help |

The Survey Explorer opens, displaying a list containing
all the survey points in the map extents.

Next, you will resize the Survey Explorer so that you can
see more columns in the list.

30

3. Move the mouse pointer to the bottom-right corner of the
window. Click and drag the corner until the easting and
northing values are visible.

&
o BEHXB
Dbject Nams [Proiest [Hame: [ E asting| Northing]
C1.0UX135 Carmel Bay DU2135 137E57E.61R 12068227 16
170 Carmel Bay TO1 1379197.930 12070149.51f
£1.300360 Carmel Bay 300360 1370164.040 12068342.10f
C1.p0m CarmelBay | pO01
£1.300400 Carmel Bay 300400 1378167 50 12065664 B1f
C1.p003 Carmel Bay pooz
1702 Carrmel Bay T02 1378193140t 12070500.16f
C1.p002 Carmel Bay ponz
C1.T03 Carmel Bay T03
C1.300420 Carmel Bay 300420 1378168660 12070006.721t
C1GPSO1 Carmel Bay GP5mM 137883662t 12071028.13f
| L)
Object 1 of 27& e

Note that certain survey points do not have easting and
northing values. These points resulted from the import of
the GSI file. This file has no coordinates; it contains
measurements between coordinated points stored in the
survey dataset.

The importer automatically computed provisional locations
for the newly measured points by using the raw
measurements in the file.

The two point sublayers for the Carmel Bay survey layer
are used to distinguish between the coordinated points and
the empty points, which still need to be computed.
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Finding stored computations with the Survey Explorer Navigating to the details of a stored computation

1. Click the leftmost column of the row in the Survey 1. Click the leftmost column of the Survey Explorer list for
Explorer list that represents the point DU2135. the Control 01 computation.
2. Right-click the row and click Go To Computations. 2. Right-click the row and click Go To Details.
3. Check Input and Output to find computations that both
use or create coordinates for the selected survey point.
«>@mElxXB

Marme
| Cantrol 01

4. Click OK.

erse | |Control 01 | Carmel Bay
(50 o Gormputations:
150 To Survey Points
5o Ta Measurements
EXport Suryey POiRts
G0 To Details

Survey Explorer | List From Map [XY-Point 1]

cs>mErxXE

Mame
DUZ135
Carmel Bay TO1
e |CarmelBay | 300360

The Survey Explorer displays a detailed view of the field
B T traverse computation. The General tab displays

L0 B S ey Pofits
G0 To Measurements
——  Export Survey Points...

——  GoToDetails 1 1
= 003 = 1B | pon3 5 ] : : ] 1
o amelBay p information that identifies the computation and its
7 _XY—F’omt \C1T02 | Carmel Bay Toz2
WS viomte o Computations 21 allowable limits.
79 g i List all Computations where selected Survey Paints are used as
10
e 19 |57 R Input a [Used as Reference Points|
4 ?/. Output @ [Mew Coordinates are generated for Points] Survey Explorec ] DEEaIIS HIESRIESS i A
L — c>BE»XB
0K I Cancel General % Setup ¥ Measuramantsy Computed Paints ¥ Beport
Computation MName: IEnntrn\ o
Creation Date IEf'I #2002 87473 PM
° Comnment:

Uzed as control for defining points T1 and T2, Start point at 300400 ;I
ending at point 300420,

. . . =
The Survey Explorer displays a new list containing a e
field traverse computation. This computation is a control ettt 01007
. Lenagthwise Misclosure: I—UUEUH
traverse that used DU2135 as a reference point for e Ml —
Orlentatlon Std. Deviation of Orientation: R 28"
X . . . Std. Deviation of Position: I—DUM
Next, you will view some of the details of this stored ) Do et E—
computation.

™| Compute Tiacheometuifan evep Traverse Station

State: & (L) ObjectTof 1 14 4 F M

The General tab provides information to identify
the computation and its limits.
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3. Click the Setup tab.

Survey Explorer | Details [TPS_Traverse 1]
co X B

The Setup tab displays all the instrument setups
processed in this traverse.

32

4. Click the Measurements tab.

Values for the measurements from the different setups
are displayed. The Compass method is used for adjusting
the misclosure—or closure error—for this traverse.

5. Close the Survey Explorer.

Survey Explorer | Detail:: [TPS_Traverse 1]

« - il x|

I r

You have now learned a little bit about using the Survey
Explorer by importing instrument setups and measurements.
In the next exercise, you will build on this by adding your
imported instrument setups and measurements to a new
computation.
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Editing survey data
Computing coordinates and analyzing coordinate quality is
the most important feature of Survey Analyst.

In this exercise, you will define computations to calculate
coordinates for points, link a parcel block feature to points,
and update the feature’s location. To do this, you will add
your imported measurements to a new computation.

Starting an edit session and setting the editing
environment

Before you start defining computations, you need to start
editng and set your editing environment. You will add a new
type of task to the standard set available in the Editor
toolbar and also set the Target project for your edits.

Adding an edit task
1. Click the Editor menu and click Start Editing.

Editor = | S |I - ‘Task:|

Stop Editing

Sane Edits
[EVES:

Splite.

2 Dividen,

If the Starting To Edit In A Different Coordinate System
dialog box appears, click Start Editing.

2. Click Editor on the Editor toolbar and click Options.

QUICK-START TUTORIAL

3. Click the Edit Tasks tab and click Add.

Editing Options 2]
Generall Tuuulugyl Vsls\umngl Uit~ Edit Tasks IEdiL Cachel
Customize the contents of the Task dropdown in the Editor toolbar,
= Create Group
o Create New Featue
- Select Features Lsing an fiea Remove |
=1 Modify Tasks ]
: i Reshape Feature Add
ut Palygon Features
inmor Features
stend/Trim Features ll
odify Feature
o Lalibrate Route Feature LI
- Modify Portion of a Line
1= Topology Tasks
- Modify Edge
- Reshape Edge Reset |
“o o Complete Polpgons
oK I Cancel I Apply I

<hone:

Select Features Uzing a Line

Select Features Uszing an Area

Create 2-Point Line Features

Cancel |

4. Click <none> in the Add Tasks dialog box and click OK.
5. Click OK in the Editing Options dialog box.
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Creating a new field traverse computation

To calculate coordinates for the measured points, two
traverse computations will be used. The first traverse has
already been defined; this is the computation you found in
the previous exercise. It was used to extend control into the
project area, and it created two new survey points: T1 and
T2.

You will now create a second field traverse computation to
calculate coordinates for control points T3-T7. Additional
measurements were also imported as part of the GSI file
and were used to calculate coordinates for building corners
and found parcel corner monuments in the project area.

Setting the target project

Before you start defining new computations, you must set
the project that will own the points, measurements, and
computations that will be stored.

1. Click the Project dropdown arrow and click
Arizona - Carmel Bay.

| B [ | (;I ‘ Project: I.f\rizuna-CarmeI Bay

[arizona armIS b Plan

34

Zooming to the Carmel Bay project area

1. Click View, point to Bookmarks, then click Survey Area.

J File Edit |View Insert Selection Tools MWindow Help

0 & & osa view | |1s722
E& Layout Wigw
8 7
J @ El Zoom Data » o =
J Editor Zoom Layaut » v Feature >
500 A B create...

E] g La|[E] Table OF Contents

&)
&
<
o
g
=
5
™
g

Ovetflow Labels

Identify Results

8 E Scrollbars
EE Rulers
& |>T- Glides
- [ crl

Toolbars »

Manage...

Control Exkent

s — Q)

Feature Linking

Project 2 Area

= Data Frame Properties,

The Survey Area bookmark changes the map display to
show the area of the second traverse.

% Maricopa_1.mud - ArcMap - ArcInfo

File Edit Wiew Insert Selection Tools MWindow Help

=101x|

Map extents showing the area of the second

traverse
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Defining the second traverse and side-shots

1. Click the tool palette dropdown arrow, point to the TPS
Computations button, and click the Traverse button.

| Project: |Arizona - Carmel Bay ~| ¥t |- | =5 €é|

The Survey Explorer appears with pages for a new field
traverse.

2. Type “Control 027 for the traverse name.
Type “Traverse T02 to TO1” for the comment.

4. Type ©“0.200” for Lateral Misclosure and “0.2” for
Lengthwise Misclosure.

98]

. Check Compute Tacheometry for every Traverse
Station.

Survey Explorer | New [Traverse 2] |
= EBHEH=XEB
General Y Setup ¥ Measuremantsy Computed Points ¥ Beport %,

6. Click the Setup tab.

7. Snap to and click T02 on the map.

Survey Explorer | New [Traverse 2]

= HEw»x B

e

' Computed Points ¥ Report

Station Sefups:

Setup Point
1

Setup Detail:

Setup Fised

= =

Property

Walue

Setup Paint
Setup Name
Instrument Height
Dale

Comment

C15P1

State: [0 (D)

Obestiol1 14 < F b

4701

8. Press Enter twice to accept the default name and Fixed

option.

9. Add the remaining traverse setups—shown as red
triangles on the map—working in a counterclockwise

direction and ending with TO1.

Creation Date:

Computation Marme: IEnnlmI 0z o

|B/1 8/2002 1:22:13 AM

Survey Eplorer | New [Traverse 2]

== EE=XB

Comment:
e— Traverse TOZ to TO1 ﬂ
I E

Lirvits:
Lateral Misclosure: I—UEUU& 7
Lengthwize Misclasure: I—Mft .
Lingular Misclasure: (B o' 40
Std. Deviation of Orientation: 1] oo’ 28"
Std. Deviation of Position: I—UUT[[
Std. Deviation of Elevation: l—msut

e_"l? Compute Tacheametiy for every Traverse Station

State: [0 (@)

Object 1of 1 14 4 ¥ K

Sehup M ¥ Computed Paints Y Report Y
Station Selups,
Setup Point [setup [Fisedt |

1[ciTz T02/1 Ei
2|c1.Tm To3/1
3[c1 T 04 /1 1
4|ciTes 05 /1
5|C1.708 OB /1 3
§|c1.Tor 0741

[ R e

Setup Details

Property [vaie

Selup Foint ciIm

Setup Name 01 /1

Instrument Height 0.000

Date B/15/2002 113412 PM

Comment

State: [1 (@ Object Tof 1 14 ¢ » M
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10. Click TO1 on the map and check Fixed.

Station Setups:

Setup Paint

Setup

Fised [

1702
C1.703
C1.7T04
C1.705
C1.T06
C1.To7
C1.T0

T02/1
TO3A1
TO4 /1
TO5 /1
TOE /1
TO7 /A1
TO1 /41

The final traverse setup will participate in this traverse

as a fixed closure point.

Each survey point can have many instrument setups. There
are two setups at the T1 and T2 points. The first setups at
these points were used for the initial control traverse—
Control 01. The second setups at each of these points were
imported during the import exercise; these are the setups
that must be processed in this traverse. This traverse is
presently using the first setups for TO1 and T02. You will
now change these to the correct setups.

11. Double-click the Setup field for T02, click the dropdown
arrow, and click T02 / 2.

Defining orientation and computing

You will now view the measurements and define the points
that were used for orientation during the field survey. You
will do this for each of the setups.

1. Click the Measurements tab.
2. Click the Setup dropdown arrow and click T02 / 2.
Check 300420 in the orientation field.

98]

4. Click the Adjustment method dropdown arrow and click
Compass.

Survey Explorer | New [Traverse 2] b |

== EE B

General ¥ Setup Measuremants’% Computed Points ¥ Beport

S I TE 2 9
Paint Name ‘Unent . |Hz&ngle |VAng\e |5IopeD|st. |HodHe\ght Hzingle... |V
1|C1.701 B/ 17913020 8070000 3506820 0.000f Clackwise
2 |C1.p00z 200°00°29" 90°00'00"| 1734510 0.000f Clockwise
__{f_B £1.300420 [T 357°0775° S0°00007| 4871330 0.000f] Clockwise e
I GALE L7 Z2e4t4m4E) 90700000 116.299R 0.000f Clackwise

Station Setups:
Setup Point % Fixed |
1|c1T02 | =
EIGALE T0Z/1 -
eI ER —L'I'_m
4|c1.T08 05 /1
EIGAL TOG /1 3
G GAL 07 /1
A ERL 01 /1 =

12. Double-click the Setup field for TO1, click the dropdown
arrow, and click TO1 /2.

36

Results / Method :

1] | |

You will next ensure that the correct orientation points are
being used for the setup at TO1.

5. Click the Setup dropdown arrow and click TO1 /2.

Setup: TOZ/2 =l
Foint 1 o|1he 2l TRodHegh [Hztnge.. [
oint Marme TO5 /1 .|FodHeigt ngle... m
EALT 05/ 1 i 0.000% Clockwiss
2|c1.p00z LAl —lft  0.000% Clackwise e
3|c1.300420 TR O000R Clockmise
4]c1.T03 7| 284484E" 900000 116299 0000R Clockwise
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6. Check 300400 1n the orientation field.

(6]

Setup: e =l

Point Mame Orient... [HzAngle  [VAngle ‘S\opaDisl...lHadHeight Hazdngle... |Wan
& 1|C1.300400 18373523 A0°0000 4858730 0.000f Clockwise

2 |C1.poo3 3401297 S0°0000" . 154 4430t 0.000f Clackwise
3 |C1.p001 20973201 9000000 1219750 0.000f Clockwise
4 |C1T02 L7 3831301 90°00°00"  350.E5ER 0.000f Clockwise

7. Click the Compute button on the Survey Explorer
toolbar.

Viewing the traverse misclosure information

If the computation results are within the limits you defined,
the computation is marked as valid. This is indicated by the
check mark in the lower-left portion of the computation
page.

’ State: o (1)

The computation has a
valid state.

Additional information concerning the traverse misclosure is
also available. You will now verify these results.

1. Click the Traverse Overview tab.

0

Traverse Overview \< Tiaverse Detail: y Tacheometry Dverview y Tacheometry Details \

Coordinate Difference: Misclosune:

Easting: I—DDM Angular: 0 o0 18"

Morthing: I—Umn Linzar: IW

Elevation: IW Lateral IW
Lengthwise: IW

State: " (1) Object1of1 14 4 F H

Survey Explorcr | New [Traverse 2] |
& = E b % B
General ¥ Setup ¥ Measurements \< Cornputed Points ¥ Beport
Setup: FE =l
Point Name: |Dnent... |H2Angle |VAngIe |SIDpeDist . ‘HodHaighl Hzdngle... |Wan
1 |C1.300400 O] 1833823 900000 4858730 0.000ft  Clockwise
2 |C1.p003 J407T2TF 900000 1944490 0.000ft  Clockwise
3 |C1.p001 20973201 900000 121,975k 0.000ft  Clockwise
4|C1.T02 FF 3881301 900000 350.6560 0.000ft  Clockwise
4 | o
Results / Method :
Traverse Overview \( Traverse Details y Tacheometry Overview y Tacheometry Detail: \
Coardinate Difference: Mizclosure:
Easting: | T Angular I—v g m
Morthing: I ft Linear: I ft
Elevation: I Ft Lateral I Ft
Lenathwise: I Ft
State: 1] (T) Object1of1 14 4 + M

Coordinates for the second traverse have been computed,
including the locations for the building corners and found
monuments. The survey points have coordinates and are
labeled and displayed with a different symbol.
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The details of the traverse misclosure are displayed.

Saving your edits

Now that you have successfully added the second
computation to the geodatabase, you can save your edits.

1. Click the Editor menu and click Save Edits.
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Editing features using survey points

Now that you have computed survey point locations for the
found monuments and building corners, you will associate
these coordinated locations with the features in the feature
layers. You will start with the subdivision block in the parcel
layer. First you will set the map to a bookmark of the area.

1. Click View, point to Bookmarks, and click Feature
Linking.

Wiew Insert Selection Tools Window Help
m Data Yiew
& Layout View

Zoom Data 3

Zaom Layout (3

EBookmarks 4 O Create..,

Toolbars » Manage. ..

E Tahle OF Contents Control Extent
Status Bar SurvEy Atea

Owverflow Labels

Identify Fesults Project 2 Area

I Scrollbars
Eg Rulers:
Di- Glides
Grid|

Data Frame Properties. ..

Using the Link tool

You can link the vertices of features to survey points
without changing the location of features. The geometry of
the feature stores the link information of the associated
survey points. You will now make a link from a survey point
to a feature vertex for the subdivision block.

38

1. Click the Link tool on the Survey Editor toolbar.

Survey Edtar = | % Q-'E‘ é | Projeck: |arizona - Carmel Bay - &z - | = Z5 |

The Link tool will work together with the snapping
environment of the Editor.

2. Snap and click C1.p006, then click the parcel feature
vertex closest to this point.

1705

N
1 bO0E

1 b5

1 h004

10008

The symbol for the vertex of the feature is updated, and
a link-line is displayed between the survey point and the
feature vertex.
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Using the Link command

Instead of using the Link tool for each of the feature
vertices, you will link the remaining survey points using the
Link command. This command will search for survey points
to link within a defined distance of each feature vertex.

1. Click the Edit tool on the Editor toolbar.

J Editor ~ ”T;‘ﬁj | Task: |Create Mew Feature j ‘

2. Click the Go Back To Previous Extent button on the
Tools toolbar.

Tools |
Qe

we ma
B

@
O«

3. Select the subdivision block.
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4. Click the Survey Editor dropdown arrow and click Link.

Survey Editor * | EE l&'ﬁ | @ | Project:

Set Survey Layers For List. ..
|T Auto link SurveyPoints
1 gﬁ Unlink
1 33 Update Feature Wertices. ..
g Shaowy Link Conflicks

3 :‘E Feature To Computations

options, ..

The dialog box for the Link command options appears.
Use a linking tolerance of 10 feet. This is the distance
that is used at each feature vertex when the command
searches for survey points to link.

5. Type 10 in the Linking Tolerance box.
6. Check Always link coincident feature vertices.
7. Click OK.

Ll o 5 )

6——'7 Always link coincident feature vertices
ok I Cancel

(7]

Linking Tolerance;

Now all of the survey points used to define the locations of
parcel corners have been linked to the subdivision block in
the parcel layer. The link-lines between the feature vertices
and survey points are displayed, and the symbols at the
feature vertices are udpated.
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Using the Update Feature Vertices command

Until now, you have made no changes to the locations of
features. You will now use the survey points and links to
change the location of the subdivision block.

1. Click Survey Editor and click Update Feature Vertices.

Survey Editar = | B [ | (:3 | F

Set Survey Layers For List, ..

|7 Auto link SurveyPoints
5B Link...
-;% Linfink:

ﬂ LUpdat

g Show

:g Feature To Computations

Opkions. ..

The Transformation Algorithm dialog box appears. You
can select the type of transformation applied to the
unlinked feature vertices when the geometry update is
applied.

2. Check Set feature vertex to the location of the survey
point.
. Check Apply transformation algorithm.

4. Click the dropdown arrow on the Algorithm, click Affine
Transformation, then click OK.

[9%)

Transformation Algorithm x|

e_—|7 Set feature vertex to the location of the survey paint.

v Apply transtormation algorthim:

IHeImelt Tranzformation j

Helmert Transformation
Affing Transformation
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The parcel block is updated so that the linked vertices
share the same locations as the survey points. In
addition, the locations of the unlinked vertices have been
transformed to provide a relative match with the
surveyed vertices.

Turning off the survey layer

The symbols of the linked feature vertices are changed to
indicate that these vertices share locations with survey
points. You will now turn off the survey layer so you can
casily see how the symbols have changed.

1. Uncheck the Carmel Bay survey layer in the map’s table
of contents.

Table of Contents E|

= Carmel Bay Sub Plan
= Points
@ Paoint
[ & COG0 Measurement
COGO Measurerr
o———E O carmel Bay
= & Coardinated
® =VZPoint
= B Mo Coordinates
< Empty Poink
= B TPS Measurements
A Setup
— Measurement
= & COGO Measurement
COGO Measurerr

Parcellines -
< »
Display -
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The map displays only the features and the link symbols
for the vertices of the linked feature.

S| | | |

Saving your edits and your map document

Now that you have updated the parcel feature in your
geodatabase, you can save your edits.

1. Click Editor in the Editor toolbar and click Save Edits.

2. Click the Save button to save your map document.

QUICK-START TUTORIAL
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Exercise 4: Creating COGO computations

Your field crew was not able to measure all the building
corners directly from the total station equipment. To
completely define the geometry for buildings, a tape
measure was used in the field to measure between the
building corners. These values were recorded in a field
sketch. Based on the values from these field sketches, you
will now use COGO computations to add a new building to
the buildings layer.

First, you must return to the spatial bookmark for the new
building and turn on the Carmel Bay survey layer and the
Buildings layer.

1. Click View, point to Bookmarks, and click Feature
Linking.

2. Check the Carmel Bay survey layer and the Buildings
feature layer in the map’s table of contents.

= Carmel Bay Sub Plan
=] Points
& Paint
B COGO Measurements
OGO Measurement
= Carmel Bay
=] Coordinated
& SYZPoint
=] Mo Coordinates
< Empty Point

E [ TPS Measurements _9
A Setup

— Measurement
B COGD Measurements
OGO Measurement|
Farcellines
= Buildings
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Setting up a point naming increment

The names of survey points in this survey project start with
an alphanumeric character and also have a numeric value
at the end of the character string. The system can
automatically generate these survey point names and
increment the numeric value. You will now specify that the
new points entering the system will start from 101.

1. Click Survey Editor and click Options. The Surveying
Properties dialog box appears.

Survey Editor = ‘ 52 L | | | F

Set Survey Layers For List...

’T Auta link SurveyPainks

|§% Lirk...

g% Unlink

ga Update Feature Werkices, ..
g Show Link. Conflicks

ﬂ._?' Feature To Computations

2. Click the Points tab and type “100” for the Start Point.

2lx|

Surveying Properties

Explarer Highhghtingl Paints I

—&utomated Paint Maming

Define a starting paint and increment for automatically
generated survey point names. The increment is applied to the
lazt block of numbers in the name

Start Point Increment

O« =

Next Poirt Mame
m

3. Click OK on the Surveying Properties dialog box.
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Adding a building using COGO computations

Coordinate geometry computations can be used together

with the Editor’s edit tasks and target layer. You have the

option to add a sketch vertex for each new survey point
created. Instead of using this option, you will create the

survey points for the building and, as a second step, create
the new building feature. Next, you will turn off the option

to create an edit sketch.

1. Click the Task dropdown arrow on the Editor toolbar and

click <none>.

J Editor | r | yj Task: [<nones =
[ Create Tasks
i Creats hew Faature

i+~ Select Features Using an Are,

=) Modify Tasks

i+ Reshape Feature

ut Polygon Features
Mirrar Features
Extend)Trim Features

i Modify Feature

- Calibrate Route Feature
L Modify Partion of a Line
=) Topology Tasks

i+ Modify Edge

Reshape Edge

f Buka Complete Pobygons

1| | v

2. Click the Project dropdown arrow and click Arizona -
Carmel Bay.

Using the distance-distance intersection computation

The first COGO computation will be an intersection of
distances in order to define the coordinates of one of the
building corners.

1. Click the tool palette dropdown arrow, point to the
COGO Intersections button, and click the distance-
distance intersection button.

QUICK-START TUTORIAL

o]

J.

4.

5.

The Survey Explorer appears and shows the distance-
distance COGO computation.

Type “b005™ as the first point, press Enter, type “19.78”
in the first distance field, and press Enter again.

Type “b006” as the second point name, press Enter, type
“14.93” in the second distance field, and press Enter.

R U
o7
1.b005

1 b00S &1 01

1 bO04

Survey Explorer - ID12: New [Distance-Distance-Intersection Al
> EBH»xB
First Paint:  [w/C1b005 Distance: 1978 1| _e
Second Pori [/ C1, 006 Distance 14937 | _e
Sofiorn: ——fRicht 7]
Fesult Foift.  [W/C10

State: fv’ () Object 1of1 14 4 » M

O 6

Press Enter, accepting the default Right solution. There
are two possible solutions when you are intersecting two
distances. When you look along a straight line from the
first point to the second point, the new point to compute
is on the right-hand side.

Press Enter to accept 101 as the name of the new
survey point.
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Using the deflection angle distance computation

On the field sketch for the building, an assumption is made
that the building walls are orthogonal to each other. For
the next measured building corner, this assumption is used in
the deflection angle distance COGO computation.

1. Click the tool palette dropdown arrow, point to the
COGO Basic Computations button, and click the
Deflection-Angle-Distance button.

[ [ =
| ¥tXY o E Qﬂ—c

)'Q.. | eflection-Angle-Distance
Lo

The Deflection-Angle-Distance computation is displayed
in the Survey Explorer.

2. Type “b006™ as the from point and press Enter.

98]

. Click survey point 101 on the map to define the
reference direction.

4. Type “270” as the deflection angle and press Enter.
5. Type “23.5207 as the distance and press Enter.

\&L-‘?E@é R '3
¥1 004

Survey Explorer | New [Defl-Ang & 5|

= HE*xB

From Point: Iv’ C'IJ:UUE —e

Rof. Digetiors | S00218w
Angle: R _0
I e 5 )
ERCE—

State: & (1) Objectlafl 14 4 » ¥

Distance:

BReszult Point;

6. Press Enter to accept 102 as the new point name.
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Adding the final building corner

You will now add a second distance-distance intersection
computation to add the final building corner.

1. Click the tool palette dropdown arrow, point to the
COGO Intersections button, and click the Distance-
Distance intersection button.

X‘I’Iv ‘ & &
33
i

XK B @
Q,
The first point of the new computation is, by default, the last

point that was computed.

2. Press Enter to accept point 102 as the first point, type
“26.71” as the first distance, and press Enter.

3. Type “b004™ as the second point name.
4. Type “43.04” as the second distance.
5. Click the Solution dropdown arrow and click Left.
gl k005 Fram
\1 bO0S 1.1
1100 S > Fi 03
Survey Explorer | New [Dist-Dist-Inter 4] E H
« > EBE=®B 9
First Point fwoi e Distance: B71 0
Second Point: Iv’ C1 bo04 Distance: 43.04 Ft'—_o
Solution: Ih e
Result Point: I\/ C1 103
State: « (3 ObjectTof1 14 4 » »

6. Press Enter to accept 103 as the new point name.

UsiNGg ARcGIS Survey ANALYST



Using the final closing distance as a check

The tape measurements made around the building perimeter
have been used to define its location. You will now add the
closing tape measurement distance to calculate a second
check coordinate.

L.

98]

Click the tool palette dropdown arrow, point to the
COGO Basic Computations button, and click the
Deflection Angle Distance button.

el

;
E

Type “b004” as the from point and press Enter.

. Click the survey point called 103 on the map to define

the reference direction.

Type “270” as the deflection angle and press Enter.

5. Type “11.12” as the distance and press Enter.

Type “b005” as the Result Point.

Survey Explorer | New [Defl-Aj |
«=>FHHEH>»XB

I\/ C1 bO04

Ref. Direction: I S88-21-22E

el 270 0 e

I 12 L_e
Result Point: I‘/ C1 bO05

F State: (0D Object1of1 14 4 » 0

FErom Paint:

Distance:

. Press Enter to compute the new coordinate.

QUICK-START TUTORIAL

The Existing Result Point message box appears:

Existing Result Point L =]

i A Survey Point with this name already exists, Do you wank ko reuse the existing SurveyPoint?

“Yes' uses this paoint and connects it as result point to the camputation.
"No' deletes the proposed point name and gives you the chance to select & unigue point name,

o | ]
(8

8. Click Yes to indicate that the calculated coordinate

should be added to the existing survey point.

This coordinate will be used in the next exercise as a check
on the other tape measurements around the building
perimeter, but first you will create the new building feature.

Creating the building feature

L.

Click the Sketch tool on the Editor toolbar.

2. Click the Task dropdown arrow and click Create New

98]

Feature.

i 2

J Editar = | 3 | & > | Task: ICreate Mew Feature

. Click the Target dropdown arrow and click Buildings.

Target: |Euildings j
- Parcellings
i+ OutsideFigure
- Elock
Lot
- Parcel
i Track
-~ Parcels
- T25SouthRSEast_Corners
- T2SouthRSEast_Lines
- T25outhREEast_Polygons
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4. Snap to and click point b005.

5. Repeat step 4 in sequence for each of the following
points: 101, b006, 102, 103, b004.

6. Right-click the map. The Sketch context menu appears.
7. Click Finish Sketch in the Sketch context menu.

Snap To Feature

Cirection. .. Crrl+i
Deflection, .. Chrl+F
Length. .. ChrhL
hange Length

Absaluke &, Y., F&
Delkax, ¥... Cr+D
DirectionfLength...  Ctr4+G
Paraliel Cerl+R
Perpendicular hrl+E
Segment Deflection. .. F7
Replace Sketch

Tangent Curve. ., Chr+T
Streaming F&

Delete Sketech  Chrl4-Delere

Square and Finish
Finish Part:

46

UsiNGg ARcGIS Survey ANALYST



Comparing coordinates of a survey point The Survey Explorer displays a single row list showing
the survey point b005.

Click the row for b005 to select the point.

New computations can use existing survey points as targets
for computed coordinates. In the previous exercise, you
selected the existing point b005 as a result point for a

98]

COGO computation. This was based on a check 08 21102
measurement that was used to compute a second cioos pm |
coordinate for b005. K e -
ld980h) | s
In this exercise, you will use this check measurement to Survey Explorer | List From Map [XY-Point 19] #
«=>BE=xB

ensure that no mistake was made in the other tape
measurements. You will do this by viewing and comparing
the sets of coordinates computed for b005.

Navigating to survey point details The survey point is highlighted on the map.
1. Click the Survey Object List tool in the Survey Editor 4. Right-click the first column in the selected row. The
toolbar. Survey Explorer column context menu appears.
? 5. Click Go To Details.
| suveyeteor + | B | @ | Survey Evplorer | List From Hep (XY po 15 SO0 5
«c>@FEmxB

Object Mame | Project

2. Click and drag a box around point b005.
N g b00E £z

¥1 b003 | 1101 :' The Survey Explorer displays the detail page for b005.
hgtboos 103

Go To Computations
(a0 i StyEy Boiits:
Go To Measurements

Export Survey Points...

Go To Details
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Comparing and averaging coordinates of a survey point

When two coordinates for a point are computed, their
average value is automatically determined and used as the
current coordinate for the point. You will use the final tape
measurement to b005 as a check measurement. This
measurement is not required to contribute to the average
coordinate for b005.

You will now compare the coordinates computed for b005
and remove the second coordinate from the computed mean
for this survey point.

1. Click the Coordinate Manager tab.

The difference in the coordinates is acceptable as a
check on the tape measurements around the building
perimeter. This indicates that no mistakes were made in
reading the tape measurements.

2. Double-click the Include in Mean column for the second
computed coordinate, click no, then press Enter.

Survey Explorer - I1)9: Details [Point 22] |

e Bl x B
General ¥ Quality ¥ Coordinate Manager

Projects:
Project |UseForGis
CarmelBay yes

Coordinates of Project CarmelB ay:

Type ‘ Cunenl‘ Incl. in Ml Eastingl Nurlhingl

1 | Computed no ves  A419952.05Tm 3679128.716m
2 | Computed o W | 419952 080m 3679128 715m
3

Mean yes[ves 419957 OFfm| 36791 28 716m 9

e = |

Stater +"

Object 1 of1 14 4 F H
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The mean value is updated. The current coordinate is the
coordinate computed from the total station
measurement.

Saving your edits

Now that you have added field survey measurements,
computations, survey points, and a new building feature to
your geodatabase, you can save your edits.

1. Click the Editor menu in the Editor toolbar and click
Save Edits.

Editor | F|?'|T-
J Start EdHig
= Stop Editing
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Entering COGO from plan data

When your organization does not have coordinates for the
parcel corners represented on a subdivision plan, using
COGO computations is one method to calculate them. You
will now use the dimensions available on Sheet 2 of the
Carmel Bay subdivision plan to get approximate coordinates
for a parcel monument. Since these computed coordinates
will be based on the survey points measured by your field
crew, they can be used to more easily find physical
evidence of this parcel corner, which could not be found
during the first field survey.

First you will need to go to the Project 2 Area bookmark.

1. Click View, point to Bookmarks, and click Project 2
Area.

Ei [l £ Create...
Toolbars »
E Table Of Contents

|7 Status Bar

overflow Labels
Identify Results

E Scrollbars

Manage. ..
Contral Extent

Survey Area
Feature Linking

Correction Angle

2. Check Survey Plat Images in the table of contents.

El Survey Plat Images
[J] Book3g9Pagez?SheetOl ki
O bk339pgzvshestz. tif
shestztables. ki

Changing the automated point management settings

Computations can use the survey points created and owned
by other projects. When these survey points are used, a
copy of the coordinate is made for exclusive use in your
project. Since survey points may have many coordinates,

QUICK-START TUTORIAL

you need to define the coordinate that should be copied for
your project. You can automate the choice for this
coordinate. Since there are only two projects in the map,
the project that owns all existing points is Carmel Bay.

You will now choose to always copy the current coordinate
of the owning project when using survey points from other
projects.

1. Click Survey Editor and click Options.
The Survey Editor Options dialog box appears.

2. Click the Points tab and click copy the current
coordinate of the owner survey project.

3. Click OK.

Survey Editor Options 2]

Survey Explurerl Highlighting ~ Points |

’—Aulumated Point Maming I

—Automated Point b anagement

Chaoose the method for defining current coordinates for
survey paints when they are used as input for
computations. The method is applied when these points
do not already have current coordinates.

o sutomated behaviour

" copy the GIS coordinate and make it curent

e———(:' copy the current coordinate of the owner survey praject

Ok I Cancel Lipply

©
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Creating a station and offset computation

L.

98]

Click the Task dropdown arrow on the Editor toolbar and
click <none>.

Click the Project dropdown arrow and click
Arizona - Carmel Sub Plan.

Arizona - Carmel B

. Click the Editor and click Snapping.

The Snapping Environment dialog box appears.

Uncheck Vertex for Parcels.

Snapping Environment |

Laver | Wertex | |
Parcellines

EBuildings

Parcels
T2SouthRSEast_Cormer [
T2SouthRSEast_Lines O
T2SouthRSEast_Polygo [

-
o

K |
B[] Topalogy Elements d
[ Topology nodes
B[ Miscellaneous

e Survey Poinks -

4| I}
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5. Click the tool palette dropdown arrow, point to the
COGO Advanced Computations button and click the
Station and Offset button.

3 [« |@@5

oo E

o
£

The Survey Explorer displays the new station offset
computation. You will use this computation to define a
point on line between points p006 and p005.

6. Click p006 on the map, then click p005.
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7. Click the dropdown arrow for stationing type, click

Variable distances, and press Enter.

Stationing Type: Spaced evenly I

Spaced everly
Fixed distances
Varigble distances

Stationing points spaced
’V Segment count:

8. Press Enter and type “90.79” for the distance value.

9. Press Enter twice to move to the Point field.

10. Type “101” for the point field and press Enter.

11. Press Enter twice, and in the Value field type “91.49”.

12. Check Proportion.

Survey Explorer | New [Station and Offset 1]
&= @A X B

/ Tool ' Report
Erom Point: C1 pOog ToFaint I C1 plos
Line Length:

Length of shortest distance
between Fram Paint’ and

182,581 ft /?/
Stationing Type: Wariable distances X

® 0660

'Ta Paint!
—Wariable distances between stationing paint
Segment Type | \u"a\uel Sum Dlslancelsl U”SEI‘ F'ulnll
1 | Distance 90,790 90 7908 C21M77]
2 |Distance 91490t
4¢3 |Distance L
Length Error: 0307 [ Propoitior
Riemainder: 0307 it
# State: & (@) ObjectTof1 M 4+ M

A survey point is computed online between p006 and
p005. The difference between the computed closing

distance and entered distance is proportioned.

QUICK-START TUTORIAL

Saving your edits

You have successfully added a plan-based COGO
computation to the geodatabase.

1. Click the Editor menu and click Save Edits.
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Exercise 5: Updating computations and linked features

In the exercise “Working with survey data’, you learned
how to find stored computations. In this exercise you will
discover a different method to navigate to an existing
computation. You will find and make a change to the second
control traverse—Control 02. You have determined that the
measurement to the point 300420 is erroneous and should
be disabled.

Editing the Control 02 traverse

1. Click the tool palette dropdown arrow, point to TPS
Computations, and click Traverse.

2. Type “Control 02 in the Computation Name box and
press Enter.

Survey Explorer | New [Traverse *]
« = KB
Gereral ' Setup ¥ Measurements ¥ Computed Points ¥ Repart

IEnntmI 02 e

IE.r“I 9/2002 2:18:49 PM

Computation Hame:

Creation Date:

Cornmet:

. Click Yes to view the Control 02 traverse.

98]

5
.
1 ) Computation Control 02 exists, select existing Computation?
Yes Mo |

(3]
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4. Click the Measurements tab.

5. Click the leftmost column of the row for the
measurement to 300420.

6. Right-click the row and click Disable Measurement.

Survey Lrpborer | Lontrel 02 [Contral (2 2]

” Mnere (M 5 st | RodHe ke
c1Tom F (1797027 %0r0000¢| 3506028 0.0001 Clockweite
AW, W 14NN Q000 Clockrs

® 0
iR

Fagrer ATOODY VG| 00000 Clocess

Sage (011

7. Click the Compute button on the Survey Explorer
toolbar.

Survey Explorer | Control 02 [Control 02 3]
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Updating the linked features

All the survey point locations are updated based on this
change in the computation. You will now update the linked
features to match this update in the survey points.

1. Click the Edit tool in the Editor toolbar.

Editor * %| ﬁj

2. Select the linked features by dragging a box around the
building and parcel feature.

1.T05

1 r—i——i—_’>~<o

oo

1 hO0BLT 102

1 hOgg1 101
1 b4 1103

1 pO0s

3. Click the Survey menu in the Survey Editor toolbar and
click Update Feature Vertices.

Survey Edicor ¥ | B [ | @ ‘ F

Set Survey Layers For List...

|7 AuUka link SurveyPainks
By Link...
-’Yﬁ Unlink.

ﬂ Update Fe

ﬂ Sticv Ll Gomflicts:

:’,’,ﬁ' Feature To Computations

Options...

QUICK-START TUTORIAL

4. Check Set feature vertex to the location of the survey
point, and check Apply transformation algorithm.

5. Click the Transformation dropdown arrow and click
Affine Transformation.

6. Click OK.

Transformation Algorithm 1 2lx|

¥ Setfeature vertex to the location of the survey point.
a i" Apply transformation algorthin:
Affine Transfomation

0K I Cancel

The feature locations are updated based on the
recomputed locations of the survey points.

1 b0t 101

1,b004 D

Saving your edits

You have now updated your stored computations and the
geometry of linked features.

1. Click the Editor menu and click Save Edits.
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Exercise 6: Exporting survey point data

To support the work of your field crew, you need to be able
to supply coordinates for locating positions in the field. In
this exercise you will export the survey points that you
computed. These coordinates can be made available for
field work. For instance, they can be transferred onto a
PCMCIA card or data collector, or directly to the field
instrument.

1. Right-click the Carmel Bay survey layer, point to Data,
and click Export Survey Data.

.E| Carmel Bay

B Coordinated Copy
& XYZIPoint P Eomme
B Coordinates —

Empty Paint <& ZPam To Layer

B TPS Measurements

Wisible Scale Range 3
A Setup
— Mecsenent SSrba e

B COGOD Measurement,
COGO Measuren

Export Survey Data...

& Impork Survey Data...

Save As Layer File

Farcellines

Tinpork Trimble Survey Data,, .
= Buildings

Propertiss. ..

B

In the first page of the Data Exchange wizard, you will
choose the project from which you want to export
coordinates.
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Click the Name dropdown arrow and click Carmel Bay.

Click the Export only current Coordinate option to only
export the current coordinate for survey points.

Click Next.

Export Survey Data Wizard

M ame:

2lx|

Properties:

i~ Choose the Export Coordinate:

e——-ﬁ' Export only curent Coardinate

" Export all Coordinates

< Bant | MNest > |

4]

Cancel
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5. Click the dropdown arrow for Survey Data Converter
and click GSI Converter.

6. Click the Browse button, type “Export™ in the File Name
box, then click Save.

Save as ype: |G3IB/1E Files ("o =

7. Click Next on the Export Survey Data Wizard dialog
box.

8. Click the option for the coordinates to remain in the
same spatial reference as the survey project from which
you are exporting data.

Data Exchange Wizard

QUICK-START TUTORIAL

The points will be exported based on the coordinates
system of Carmel Bay Sub Plan. The second option allows
you to export into a different coordinate system. Choosing
this option would project all the coordinates to your selected
spatial reference. For this export, this is not required.

9. Click Next.

10. Accept the default units and coordinate precision and
click Finish.

Data Exchange Wizard

Intenational Foot
[ooooT
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