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ArcGIS Survey Analyst Tutorial

IN THIS TUTORIAL

e Exercise 1: Organizing the tutorial
data

e Exercise 2: Exploring the survey
dataset

e Exercise 3: Working with survey
data

e Exercise 4: Creating COGO
computations

e Exercise 5: Updating computa-
tions 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 a total station or enter the tape measurements
recorded on a field sketch or a survey plan. Completing the exercises in this
chapter will provide you with the basic knowledge to use these capabilities.

Tutorial scenario

Your organization is building a geodatabase for Maricopa County, Arizona.
The geodatabase represents parcels and physical infrastructure. Your field
crew has performed a survey to relocate some parcel boundary monuments
and to fix the location of buildings for an existing subdivision. Coordinated
locations of section corners in the area were used as control for the field
survey. You will use a survey 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 use this
information to update the geometry of an existing subdivision block in your
geodatabase and add a new building based on tape measurements recorded
in the field.

You will use a second 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 a background for your work.



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
arcgis\ArcTutor\Survey_Analyst, on the drive where the
tutorial data is installed.

Details of the datasets that you will use in this tutorial are
described in the following tables.

Geodatabase Description

Arizona Database containing the data that you
will use and edit (located in Maricopa
County, Arizona)

Feature datasets Description

MaricopaCountyParcels Parcel data

Survey project Description

Carmel Bay Project for managing and entering
field-based survey data
Carmel Sub Plan Project for managing and entering

plan-based survey data

Feature classes Description
Parcels Parcel polygons
ParcelLines Parcel polylines
Buildings Building polygons

T2SouthR5East_Sect
T2SouthR5East_Qtr
T2SouthR5East_Cnrs
T2SouthR5East_Lns
T2SouthR5East_Polys

PLSS sections

PLSS quarter sections

PLSS corners

PLSS quarter-quarter section lines

PLSS quarter-quarter sections

Images (TIFF) Description

MaricopaCountyInfra 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

Survey folder Description

Maricopa County Folder representing all survey data in

the county

has been simulated. The basic source data can be retrieved
online from the Bureau of Land Management’s Geographic
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/lsi/)

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.
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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).

3. Click the Survey_Analyst folder and drag it onto the top-
level node of the Catalog tree.

:l ArcCatalog - ArcInfo - EarcgisArcTutor,Survey_Analyst
J File Edit Wiew Go Tools Help
|o | 2R %

IE' Sarcgisharc TutorhSurvey_analyst

o b
- =

J Locatior:

|| Conterts | Freview | Metadata |

Mame

[ survey

E bk389pg27sheet?_clipped
] book389pagez7sheet0l
B chestztables

=] D arcgis

(] arcexes?

= D ArcTutar
{21 BuildingaGeadatabase
{21 Catalog
{7 Editar
(2 Geocading
{21 Getting_Started
{2 Help
{1 Map
-3 5urvey, Andlyst!
{23 Toolbox

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.

Tools Window Help
& ArcMap
Macros »

Customize...

Extensions...

Options...

2. Check the Survey Analyst check box.

Select the extensions you want to uze.

9—— Surve

3. Click Close.
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Defining the display units opions 2]

General | File Types I Contents | i etadata | Tables |
Different units are available for displaying lengths and Raster | cep Survey Messurement Fomats 2]
angles. You will define these for the units displayed in e A o
ArCCatalog. Defined Foimats: r— Format Detail

Angle he Name, lm
1. Click Tools and click Options. 0 ooutg Freciions [ 03 (5 ]

0.0000"
4]

Tools Window Help

| & ArcMap

0— Set iz Display Format |

Macros »
Customize...
Extensions...
Options... I~ Advanced

2. Click the Survey Measurement Formats tab.

3. Click the Defined Formats drop-down arrow and click = - s

Angle.
4. Click the Degree-Minute-Second option to select it. 7. Click the Defined Formats drop-down arrow and click
Length.

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

6. Click Set As Display Format.

8. Click the second 0.000ft 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
geodatabase.

Right-click the Arizona survey dataset and click
Properties.

2| Contents I Preview I

&) catalog
- T\ [ —
£+ Crlarcois\ArcTutor\Survey_AnalystiTuto (@raricopa County
E-Z3 survey

¢ {3 Arizona.mdb

(- Arizen=

T3 Mari¢ %, Delete

% Maric  Rename F2
- Maric

) Maricopz L
bk389pg27st | Mew »
book38%pag:
ffH] sheet2tables
) & Dy Register For Edit Sessions

]--g Database Conne Privileges. ..

- Address Locator: _
(38 Coordinate Syste
+-{i8) GIS Servers

-4, Search Results

MName

Upgrade Survey Dataset

- - E-

The Survey Dataset Properties dialog box appears.

3. Click the Packages tab.

Survey Dal aset Properties llll

General 'Packages | Gpatial Reference FEalureCIassesI

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

Package |
Pairt data

Coordinate Geometry [COGO)

h data [TPS]

i Description

Total Station measurements come from raw 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.
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4. Click the Spatial Reference tab. 5. Click the Feature Classes tab.
Survey Dataset Prope rties llzl Survey Dataset Properties L ﬂﬁl
General | Packages  Spatial Fieference IFeatule Elassesl General | Packages | Spatial Reference ' Feature Classes
— Coordinate S pstem Choose the feature clazses to associate with the survey projects in
- = this dataset
Eﬁaan;a GCS_Morth_smerican_1927 - Selent | Featore Cass | I — =
[&sbbrewiation: Buildings M aricopaCountylnfra
Femarks: Imp—ortl [ 125 cuthREE ast_Sect MaricopaCountyPLSS
é;ﬁgm;ﬂ‘tag Eﬁgr[::rﬁig‘?[gsngn]mm] ety | T25outhRSE ast_Qtr M aricopaCountyPLS5 ]
D aturn: 0_Marth_American_1327 T25outhR5E ast_Palys M aricopaCountyPLS5
;I T25outhASE ast_Lns M anicopaCountyPLSS =
' Show Detals o e b _"_I
- Domain
Longitude E stent:
[112.06144385 to [17062004360  Deores
Latitude Extent:
[32.02688533 to 3446823158 Degres
ok | Cencel | apph | ok, | cancel 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 be synchronized with the locations of survey points.
changed. All the feature classes in this geodatabase are survey-
Now you will view the feature classes in the Arizona aware.
geodatabase that are survey-aware and participate with 6. Click OK.
your survey dataset.
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Survey datasets can contain a large amount of survey
information from many different sources. Survey projects
are used to organize your survey data into logically

structured and manageable groups of measurements, survey
points, and computations. You always add new survey data

through survey projects.

Viewing the survey project properties

1. In ArcCatalog, click the plus sign next to the Arizona

survey dataset. Click the plus sign next to the Maricopa

County survey folder.

2. Right-click the Carmel Bay survey project and click
Properties.

[ Contents |F‘review| M

@ Catalog
@ c\ Mame: Carmel Ba
=] @ C:\aregis\ArcTutor\Survey_AnalystiTuta | Type: Personal €
B-[23 survey
=-£5 Arizona.mdb

-8 Arizona

=-{@ Maricopa County
- Carme! B2y
B Carmel sl 7% Deete

@ MaricopaCountyIn Rename F2

@ MaricopaCountyPz »~u Refresh

{2 MaricopaCountyPL

| Maricopa_1.mxd
-] bk3sspg27sheet?_cdipped
-] book3sgpage2ishestor i —————————————————
-] sheetatables of Survey Project Locking. ..
- (g 02\
[]--% Database Connections
[-K¥ Address Locators
[
[
&

Export Survey Data...

Import Survey Data...

(8 Coordinate Systems
(28 GIS Servers
£, Search Results

The Survey Project Properties dialog box appears.

Survey Project Properties

General ' Spatisl Fefersnce ILocking' Paint | CDGD' TPS | Corlections'

Coordinate System

21|

Mame: MaD_1927_UTM_Zone_12N
Alizz

Abbreviation:

Remarks:

Projection: Transverss_Mercator
Farameters:

Falze_Easting: S00000.000000

[V Show Detalls

ﬂ Select.. |
| mpert: |

Feset |
I

o]

Cancel | Ll

3. Click the Spatial Reference tab.

Each survey project can have its own projected

coordinate system.
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4. Click the Point tab. 5. Click the COGO tab.

5
Survey Project Properties | Survey Project Properties 2lx|
General | Spatial Reference | Locking 'Point | COG0 | TPS | Constions | General | Spatial Reference | Locking| Point 'COGD | TPS | Corestions |

Assign prefis characters for points owned by this project. This Ground to Grid correction:

e e SealeConection | 1000000000000

lhl? p|o|acft will be prefized with these characters. Ao Bamzsta I T ] o0

Foint Prefin

oK I Cancel Lippll oK I Cancel Aoply

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
project. Each point name is associated with this string,
which is called a prefix.

The Angle Correction value for the Ground to Grid
corrections applies a rotation of entered directions during
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.

ARcGIS Survey ANALYST TUTORIAL 9



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

Genera\l SpatiaIHalerancel ank\ngl Pairt | cosn 'TFS |Emreclinns| Genera\l SDat\aIHBlerancel LDck\ngl Fairt I CDGU' TP  !Corrections I
- Sealevel Comection
i~ Defaulk Standard Deviations for TS measurements
Methad: Properties |
Horizontal Angle: 0 20
Thiz is a basic method computing the comections to reduce the ;I
Wertical Angle: 0° 00 20 measurements on the sea level
. [] Leica Geosystems AG, Switzerland [2002)
Distance: 0.010% + lﬁ ppm LI
Instrument Centering: 0.002 #t . )
r Projection Conection
Target Centering: 0.003 7 Method: lﬁ Properies.. |
Instrument Height: 0.003 ft _I
N
Target Height: 0.003 ft
[=]
r~ Meteo Comection
Method S ||
=
[]
0K I Canoel | Apply | OFK. I Cancel | Apply |
Standard deviations are used to define the expected level e

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.

10 ARcGIS Survey ANALYST TUTORIAL



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.

,:l ArcCatalog - ArcInfo - C:\arcgi s\ ArcTutor\Survey_ inalyst' Tutorial I
J Eile Edit ‘Yiew Go Tools Help
BELIELEES e alasv|eane e|®

J Location: IC.\arcgis\AmTulUl\Su ey Analpsth T utorial_da a\Survsy\.érizuna.mdb\Anzuna\Malicuj

o | e
N ==

2| Cortents PfEViEWIMetadatal

Bl Catalog =

- < ;I

E@ CarcgisiarcTuborSurvey _Arglkyst|To

EID Survey

EG Arizona
E-E Arizona
¢ =@ Maricopa Courty
B Cormel Bay
[ Carmel Sub Plan
@ MaricopaCountyInfra
Eil MaricopaCountyParcels
@ MaricopaCountyPLSS J

-] Maricopa_L

-] bk3s9pg27shest2_cipped

-] book3aspageaTshestol

[ shestztables

- o

[ % Diatabase Connections

-k Geocoding Services L -
(B8} Internst Servers Kl N _bl—l
|

P Search Recilts A
Ll | 3 Preview: Geagraphy hd

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.

x| Conterts Preview |1

A

Arizona.mdb

@ Arizona

Em Maricopa County
: Carmel B:
g Carmel 51 . Delete

@ MaricopaCountyl Rename F2
{2 MaricopaCountyF 2 Refresh

@ MaricopaCountyF
) Maricopa_1.mxd

+ [ bk383pg2Tsheet?_cippe Bw
- book38Spage27shest0l.
(-] sheetatables. tif

Export Survey Data...

Survey Project Locking. .

=-{ D\ e

* Properties...
[ Database Connections e
1. ddrace | nrabars I

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.

12

2. Click the drop-down arrow and click GSI Converter.

2]

Import Survey Data Wizard p ﬂﬂ

— Survey Data Conwerter

G51 Converter J Properties I

AzciiComverter
Geodimeter Corverter

SDR Converter ﬂ
TD5 Coordinate Coreerter
TDS Raw Converter

i~ Source Fil

| =

— Survey Data Format
[ESIa/E

Description:

551 Format defined by Leica Geosystems AG, Switzerland

2]
]

< Bach I Mt > I Cancel |

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 2x|
— Survey Data Conwerter

IESI Converter j Properties |

Description:

Thiz corverter iz able to read and wiite Leica Geosystems G518 and GSITE ;I
formats. Copyright Leica Geosystems AG J
¥

r~ Source Fil

IE. warcgigarcTutorSurvey_Analysth Tutonal_datahSurveyhCaimelB ap. gz 9
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4. Click Next. 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.

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.

5. Click Next. 6. Type “.02” for standard deviation in X,y coordinates and

“.05” for standard deviation in elevation. These values

x| denote the expected precision of the measurements
& The surve paits obe ipoted at n he coorinale st ofte gl based on the equipment and techniques used in the field.
M e 7. Click Next.
Coordinate System:
e .NéD_1927_UTM_Zone_12N ﬂ st | 21|
e fmgot._| Py Saparto
= — -
False_Northing: 0.000000 LI Transfarmation
IV Show Details el e I—
~Poirt Qualty
(%" Basic Entiy . ;—l
Sid. Dew Fasiian I—DZ_J 0
S Dev. Elevabor: | Ui
(" hdvanced Entry
< Back Next > Cancel MO i
Qa [ 0000019 Qe [ O |
G | 00000 @z |
e Dz lw
The source file data can be connected with control point (B || W= Concd |
locations. These points may be in the source file itself or
in an existing survey project. They are always identified 0
by a name.
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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

C:\SurveyDataE xchange Ing =

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.

14
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Exercise 3: Working with survey data

Survey layers let you symbolize and label survey points and
measurements on a map. A map document displaying the
Carmel Bay survey project has already been created. You
will add a new survey layer to this existing map of the area
and refine its properties for the Carmel Sub Plan project.

First you must open the map document. You will do this
from ArcCatalog.

1. Double-click the Maricopa_1.mxd map document.

ArcMap starts and displays a map of the survey area.

x|
[ Catalog
@ [}
E"@ CriarcaistarcTubarl Survey _Anakyst) Tutor
=0 survey
=3 5 Arizona
E\--E Arizona

=] CD Maricapa Caunty

: Carmel Bay
- Carmel Sub Flan
@ MaricopaCountyInfra
@ MaricopaCountyParcels
@ MaricopaCountyPLSS
i) Maticopa_1

(- bkaspge7shest?_clipped
- book3agpagez7sheetnl
- shestztables

£- (i D1\

+-{ 3 Database Connections

=) % Geocoding Services

]"@ Internet Servers

=) 9\ Search Results

B-F-E-m-E

2. Click the Add Data button.

B s | K9 G |il;i||1:?,2aa

ARcGIS Survey ANALYST TUTORIAL

3. Navigate to the Arizona geodatabase where the Arizona
survey dataset is located.

4. Click the Arizona survey dataset and click Add.

|
Loskin [ Arzonamd =l | ol5m|e

tarizona
@MaricopacauntylnFra
X MaricopaCountyParcels
@MaricopacauntyPLSS

Mame; |MancupaEuuntySurvey Add —e
Show of type:  [Datasets and Layers (] =l Cancel

The survey layer appears in the table of contents.

5. Click the Bookmarks menu and click Control Extent.

Edit View Bookmarks Insert Seles

= g & B0 Create...
) Manage...
rr
Control Extent —%—e
astral Editor Survey Area
Feature Linking
7 Layers Project 2 Area

- El Carmes ooy

This bookmark displays the survey area at a larger scale.

15



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 Route Events. .,
|-l Buffer wizard. .
@ GeoProcessing Wizard...
& ArcCatalog
Macros »

Custamize...

Skyles 3
Qptions. ..

2. Check the Survey Analyst check box.

Select the extensions vou want ko use.

3. Click the Close button.

16

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.

Copy
X Remove

& Point

=] TPS Measurements
& Setup @ Zoom To Layer
— Measurement
= b Coso Measurement — —
OGO Measurem Data >
=] Carmel Bay .
=] Coardinated
& xVZPaink
=] 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 | Displayl Sub-Layers I Survey Projects I
I isible e

Description: | ;I

Layer Mame: ICalme\ Bay Sub Plan

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.

ARcGIS Survey ANALYST TUTORIAL



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.
General | Display Sub-Layers | Survey Projects | Saving your map document
S»L:a.rs (v e e Now you will save the changes you have made to the map
(3 WL e [—— document so that you do not need to repeat this section if

— you choose to stop this tutorial and continue at a later time.
1. Click the Save button.

1
G_Remnve ﬂ

Ppply | % Maricopa_1.mxd - ArcMap - ArcInfo 4 =] |

J Fil= Edit Yiew Insert Selection Tools ‘Window Help

. |
The survey layer can be used to display data from all the 5 & Layers i -
projects of the survey dataset, or it can be used to display oY e S sk Pen Pl e I
e : 5 @ Point | 1

data from a specific set of survey projects. You’ll ensure R R — !

that when other new projects are added to the survey — COGO Measurement i

. . . =] Carmel Bay |

dataset, this survey layer will only display the Carmel Sub = B Coordingted !

. ® #¥iPoint W

Plan project. " Bh o coordnates S T

2 Emphy Point |

5. Click the Survey Projects tab. F1 M TFS Messuremerts i

A Setup |

. . . — MeasUrement |

6. Click the plus sign next to the Maricopa County survey = M COGO Measurements :

— OGO Measurement v |- —----—-——7
folder. i i i
Display I SDUICEI | | i
5
Uarenrapees Map displaying the survey information in the Arizona survey dataset.
Genera\l SDurcEI Sub-Layers  Survey Projects I
& Arizona
=] @ Maricopa County
O ——rEzm
M 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 Yiew
Eﬁ Lavout Yiew

Zoom Data

Zoom Layout
Bookmarks

B Table oF Contents

[« status Bar
Overflow Labels
Identify Resuls Editor

E serolbars

& pulers Survey Explorer

DY- GUides

i EFffects

Dimensioning

Survey Analyst

Data Frame Properties. .,

Georeferencing
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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 Editor ¥ ‘ B [%'E| ()| | Project; I o B~ |@ =

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.

Tools Window Help
E{ Editor Toolbar

i Graphs »
. Reports »
Geocoding »

+

xv Add XY Data...
+; Add Route Events...

# ArcCatalog
Macros »
Customize...
Extensions...
Styles 3

Options...
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3. Click the Defined Formats drop-down arrow and click

Length.

2 x|
Application I [Drata View Lapaut ¥iew I Tables | Raster |
CaD | Toc Survey Measurement Faormats

Chooze how survey measurements will be dizplayed by the Survey

Analpst Extension.

Defined Foimats: it Bt
Lenah = || Mem= TS Foot

Angle 5 =

Direction Precision m

Geographic-Coord-Sps
Height

Click the Survey Measurement Formats tab.

Pressure
Projected-Coord-Sys
Temperature

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

Setting the display units for angle measurements

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

1. Click the Defined Formats drop-down 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.

options 2]
dpplication | DataView | LayoutView | Tables | Raster |
[oto] | ToC Survey Measurement Formats

Choose how survey measurements will be dizplayed by the Survey
Analyst Estension

Format, then click OK.

Defined Formats: [~ Fomat Detail

ILength vl Mame:

US Foot

Defined Formats: [~ Format Detail

IAng\e i AT _Wegme- inute-5 scond
(0.0000g Precision: I U_.:'
0.0000*

— Pecior [} 4

* 000t
0.0000¢
0.000m
0.000000mi
0.000lk
0.0000ch

Set A Dizplap Format I

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.

ARcGIS Survey ANALYST TUTORIAL

© 0060

Set &z Dizplay Format !

™ Advanced

aK I Cancel Spaplly

(5]
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Setting the display units for direction
measurements

Repeat these steps to change the units for directions.

1. Click the Defined Formats drop-down arrow and click
Direction.

Click the NO—-00-00E option.
Change the precision to 0.
Click Set as Display format.
Click OK.

DA

foptions 20
Generdl | DataView | LayoutView | Geoprocessing | Tebles |
Raster | CAD | TableOfContents  Survey Measurement Fomats

Choose how survey measurements will be displayed by the Survey
Analyst Estension.

Defined Formats: [ Fomat Details———————————————————
Direction - Marne: Quadrant-Bearing

Preckion: [ 0]

NO-D0-00E*
o

o'oooot
0.0000g

Set Ag Display Format

™ Advanced

0K I Cancel Apply
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Listing points in the Survey Explorer

1. Click the List Survey Objects tool.

Survey Editor

Survey Editor = ‘ Bl L | &3 |

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

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.
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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
[Froiest [Hame: [ E asting Northing]
Carmel Bay DUZ135 137EGFEE1R 12068227 16f
Carmel Bay 0 1378197.920  12070149.61f
£1.300360 Carmnel Bay 300360 1370164940 12060342.10f
C1.p0m Carrnel Bay poat
£1.200400 Carmel Bay 300400 13781E7.500 12069664 616
C1.p003 Carmel Bay poo3
1702 Carmel Bay T02 1376193140t 12070500.16f
C1.p002 Carmel Bay ponz
C1.T03 Carmel Bay T03
C1.300420 CarmnelBay 300420 1370166.66f  12070986.72f
C1GPSON Carmel Bay GP5m 137883662t 12071028.13f
| 5
Object 1 af 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.

ARcGIS Survey ANALYST TUTORIAL

Finding stored computations with the Survey Explorer

1. Click the leftmost column of the row in the Survey
Explorer list that represents the point DU2135.

2. Right-click the row and click Go To Computations.
3. Check Input and Output to find computations that both

use or create coordinates for the selected survey point.

4. Click OK.

Survey Explorer | List From Map [XY-Poink 1]
coBEmXB

Obiject Mame

Carmel Bay
Caimel Bay ™
BOO3E0 Carmel Bay 300360
hoo1 Camnel By | p001
BO0400 Carmel Bay 300400

G0 T Sury ey Points
130 T Measurements

——  Export Survey Points...
Go To Details

p003 Carmel Bay plo3
T |+ -Paint ciTo2 Carmel Bay 102
B2 Mavigate to Computations | 2lxl
g |

e ¥ r— List all Computations where selected Survey Points are used as
10 [

9 11 [ser. E It 2 [Used as Reference Points]
1_ ?7 Output ﬁ’ [Mew Coordinates are generated for Points]

[ ok, | conce
(4

The Survey Explorer displays a new list containing a

field traverse computation. This computation is a control

traverse that used DU2135 as a reference point for
orientation.

Next, you will view some of the details of this stored
computation.
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Navigating to the details of a stored computation 3. Click the Setup tab.

1. Click the leftmost column of the Survey Explorer list for The Setup tab displays all the instrument setups
the Control 01 computation. processed in this traverse.
2. Right-click the row and click Go To Details.
3
p——— o
R N o> HlEr=xB
-| m General ¥ Setup ¥ Measurements ¥ Computed Foints ¥ Report

L e e i e Slizitan Sllg

530 To Survey Points Fixed

G0 To Measurements i

tSrvey Paints E — 1'
C1.300420 300420 /1 =
- 3

The Survey Explorer displays a detailed view of the field
traverse computation. The General tab displays 5:‘“”j‘a"s —
. . . e . . ULS =
information that identifies the computation and its Setup Port 1300400

. . Setup Name 300400 £ 1
allowable limits. T i oom

Date 8/15/2002 11:34:12 PM
Comment

2
i Itls PS u 4l 2= State: [H (7) Object1af1 14 4 » ¥

General ¥ Setup ¥ Measurements yComputed Points ¥ Report
Computation MName:
Creation Date: |8417/2002 8:14:15 PM
Comment;

Used o5 control for defining points T1 and T2. Start pont at 300400 = |
ending at point 300420,

I
Limits:
Lateral Misclazure: I—DTDH
Lengthwizse Misclasure: l—m
Angular Misclosure: [§ 00 40"
Std. Deviation of Orientation: 0° 00 28"

Std. Deviation of Position I 0.0656 ft
Std. Deviation of Elevation: I 0164 ft

™ lanore Limits
™| lanore Elevation Data
= Compute Tachenmety for every Tiaverss Station

State: [H (@ Object1of1 14 4 F M

The General tab provides information to
identify the computation and its limits.
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4. Click the Measurements tab.

Values for the measurements from the different setups
are displayed.

Survey Explorer | Detail; [TPS_Traverse 1] 21l

«> BE» B
General ¥ Setup ¥ Measufements  Computed Points ¥ Report

Setup: [200400/ 71 =l
... |HzAngle  |VAngle SlopeDist... | RodHeight |HzAngle... |VAng
227°5152"| S0°DODD"| 214274k 0.00ft| Clockwise
3°35°26"| 90°DODD"|  485.83f 0.00ft| Clockwise
180°D641"| 90°D00D"| 1322 53 0.00f| Clockwise
4| | =]
Besults # Methad I Cramakl LI

Traverse Overview ', Traverse Details Y Tacheometry Overview ¥ Tacheometry Details %,

Coordinate Difference: tisclosure:

Easting [ 7 Ao
Nerthing: [ 7 e
Elevation: [ 7 Lawea

Lenathwise:

—
—  ®
&
=

State: |1 (i) Object1 af1 1 4 » ¥l

5. Close the Survey Explorer.

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 also set the Target project for your edits.

Adding an edit task

1. Click the Editor menu and click Start Editing.

|E§it|:|r - | 3 |! - |Ta5k:|

Skart Editing

Stop Editing

Save Edits

[E e

Sl

2 Divide..,

If the Starting To Edit In A Different Coordinate System
dialog box appears, click Start Editing.
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Creating a new field traverse computation Zooming to the Carmel Bay project area

To calculate coordinates for the measured points, two 1. Click the Bookmarks menu and click Survey Area.
traverse computations will be used. The first traverse has
already been defined; this is the computation you found in

. . . View |Bookmarks Insert Seles
the previous exercise. It was used to extend control into the

project area, and it created two new survey points: T1 and d & 8 Create...

T2. f Manage...
You will now create a second field traverse computation to Control Extent
calculate coordinates for control points T3—T7. Additional Editor

Survey Area

measurements were also imported as part of the GSI file
and were used to calculate coordinates for building corners Feature Linking
and found parcel corner monuments in the project area. fers Project 2 Area

Carmer Uay [

%—0

Setting the target project

The Survey Area bookmark changes the map display to

Before you start defining new computations, you must set
show the area of the second traverse.

the project that will own the points, measurements, and
computations that will be stored.

1. Click the Project drop-down arrow and click
Arlzona _ Carmel Bay Fle Edit Wiew Insert Selection Tools Window Help

il

Arizona - Carmel Sub Plan

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 drop-down arrow, point to the TPS
Computations button, and click the Traverse button.

| Praject: |Arizona - Carmel Bay RSN S | == @E>|

Xf‘

s
o s e
AR e

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

)&D
Q,
3
-n./'

2. Type “Control 02” for the traverse name. You will use
this name again later to find this computation.

3. Type “Traverse TO2 to TO1” for the comment.

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

5. Check Compute Tacheometry for every Traverse
Station.

6. Click the

7. Snap to and click T02 on the map.

Survey Explorer | New [Traverse 2]

> HBHBE»x B

Setup tab.

T

' Computed Points ¥ Report

Station Sefups:

1

Setup Details:

Setup Point Setup Fised

1 E

Froperly

Walue

Setup Paint
Setup Name
Instrument Height
Dale

Comment

C15P1

State: (1 (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 TOI.
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& = B | X
General Y Setup ¥ Measuremerts YCompuled Poirts ¥ Beport '\,
Camputation Mame: Icgn"umz e
Creation Date: |1r’1 842006 1:15:06 PR
Comment:
e—'rlavsrse Tzt TO1 =]
El
Lirmits:
Lateral Misclosure: I—D2Dﬂ a o
Lengthwise Misclosure: 02ft _r
Angular Misclasure: 0 i) 40
Std. Deviation of Orientation; [ 00 28
Std. Dieviation of Position I—DD?W
Std, Deviation of Elesation: l—l}‘lsdft
e___ I lgrare Limits
I lgnore Elevation Data
¥ Compute Tacheometny for every Traverse Station
State: [ (1) Object1of1 14 4 » »

Survey Explorer | New [Traverse 2]
== EE=XB
Selup ' M, ¥ Computed Paints Y Report )
Station Setups:
Setup Point [setup [Fisedt |
1[ciTz T02/1 Ei
AL To3/1
31104 T04/1 1
4|c1Tes T05/1
5|C1.708 OB /1 3
§ |c1.Tor 0741
[ KRG G
Setup Details
Property [vaie
Selup Foint ciim
Setup Name 01 /1
Instrument Height 0.000
Date 6/15/2002 113412 PM
Comment
State: [1 (@ Object Tof 1 14 ¢ » 1

1702

AT01 g
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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.To?

T02/1
TO3 A1
TO4 /1
TO5 /1
TOE /1
TO7 /A1

C1.1m T A

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 drop-
down arrow, and click TO2 / 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 drop-down arrow and click T02 / 2.
3. Check 300420 in the orientation field.
4

. Click the Adjustment method drop-down arrow and click
Compass.

Survey Explorer | New [Traverse 2] f |

== EE B

General ¥ Setup Measuremants’% Computed Points ¥ Beport

1]

Results / Method :

S I E 2 e
Paint Name ‘Unent . |Hz&ngle |VAng\e |5IopeD|st. |HodHe\ght Hzingle... |V
1|C1.701 B/ 17913020 90700007 3506820 0.000f Clockwise
| 2|ctpooz 200°00°29" 90°00'00"| 1734510 0.000f Clockwise
__{f_B £1.300420 [T 357°0775° S0°00007| 4871330 0.000f] Clockwise 9
I GALE L7 Z2e4t4m4E") 90700000 116.299R 0.000f Clackwise

You will next ensure that the correct orientation points are

Station Setups:
Setup Point % Fized |
1|c1T02 | =
EIGALE T0Z/1 -
B ER —L'I'_m
4|C1.T08 05 /1
EIGAL TOG /1 3
G GAL 07 /1
A EAL 01 /1 =

12. Double-click the Setup field for TO1, click the drop-
down arrow, and click TO1 / 2.
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being used for the setup at TOI.

5. Click the Setup drop-down arrow and click TO1 /2.

Setup: TOZ/2 =l
Foint 1 T/t 2l TRodHegh [Aztnge.. [
oint Marme TO5 /1 .|FodHeigt ngle... m
EALT 05 /1 i 00000 Clockwise
2|c1.p00z LAl —{it  0.000% Clackwise 6
3|C1.300420 T O000R Clockmise
4]c1.T03 7| 234484E" 900000 116299 0000R Clockwise
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6. Check 300400 in the orientation field.

16

Setup: e =
Point Mame Orient... [HzAngle  [VAngle ‘S\opaDisl...lHadHeight Hzdngle... |

& 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.

Survey Explorcr | New [Traverse 2] |
e = ] b W B
General ¥ Setup ¥ Measurements \< Cornputed Points ¥ Beport
Setup: FE |
Point Name: |Dnent... |H2Angle |VAngIe |SIDpeDist . ‘HodHaighl Hzéngle... |Wan
1 |C1.300400 - 18335237 900000 485873 0.000f  Clockwise
2 |C1.po0z 4072770 900000 1944497 0000/ Clockwise
3 |C1.p00 20973201 90°0000" 121.975k 0.000ft  Clockwise
4|C1.T02 =l 3891301 800000 350.656f 0.000f  Clockwise
4 I ol

Results / Method :

Traverse Owerview \( Traverse Details y Tacheometry Overview y Tacheometry Detail: \

Coardinate Difference: Mizclosure:

E asting: I—n Angular: I"—

Morthing: I—ft Linear: I—ft

Elevation: I—ft Lateral I—ft
Lengthwise: I—rt

State: 1] (T) Object1 of1 14 4 F 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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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: & (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 \< Traverss Details y Tacheometry Overview y Tacheometry Details \

Coordinate Difference: Misclosure:

Easting: IW Angular: 07 00 14"
Marthing: IW Linear: I—[m.m
Elewation: IW Lateral I—{m.iﬂ

Lengthwise: I D07 f

Object1 of1 14 4 ¢ M

State: ' (1)

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 the Bookmarks menu and click Feature Linking.

View Bookmarks | Insert Selecti

J & O Create...
f Manage... —
Control Extent
A Survey Area -
Feature Linking _%_0
yers Project 2 Area
Carmerouy oo

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

Survey Edtar = | % Q-'E‘ é | Project: |arizona - Carmel Bay - &z - | = E5 |

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

0 [y
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 Editar ~ ”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

S

(2 S

3. Select the subdivision block.
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4. Click the Survey Editor drop-down arrow and click Link.

Survey Editor ¥ | = E | ()| ‘ Project:

Set Survey Layers For List...

|7 Auto link SurveyPoints

Enable Edit Sketch
78 Uniink
=i Update Feature Vertices. ..
%2 Show Link Conflicts

i 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.

Link Command Options x|
Linking Tolerance: 1 lt——e

e——|7 Always link coincident feature vertices
ok I Cancel

(7

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 Editor ~ | B I | 81 | Project

Set Survey Layers For List...

|7 Auto link SurveyPoints
Enable Edit Sketch
G Link...
-;a Unlink:
ﬂ Update Feature Vertices. ..

g Shaw Link Conflicts

4E Eeature To Computations

Options...

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.

3. Check Apply transformation algorithm.

4. Click the drop-down arrow on the Algorithm, click Affine
Transformation, then click OK.

Transformation Algorithm ] x|

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

v Apply transtormation algorthim:

IHeImelt Transformation 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
easily 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
@ Point
[ & COG0 Measurement
COGO Measurer
o———E O cCarmel Bay
= B Coordinated
® =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| S | | B

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.

ARcGIS Survey ANALYST 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 the Bookmarks menu 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
& WYZPoint
=] Mo Coordinates
< Empty Point

E [ TPS Measurements _e
A Setup

— Measurement
B COGD Measurements
COGO 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 ¥ | =1 l%'E| | ‘ F
T setSurvey Layers For List...

’7 Auto link SurveyPoints

Enable Edit Sketch

=& Link...

78 Uniink

=il Update Feature Vertices...

22 show Link Confiicts

i Eeature To Computations

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

2|

Surveying Properties

Explarer Highhghtingl Paints I

—&utomated Paint Maming

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

Start Poirnt 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 Project drop-down 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 drop-down arrow, point to the
COGO Intersections button, and click the distance—
distance intersection button.
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The Survey Explorer appears and shows the distance—
distance COGO computation.

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

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

N U
o7
1.b005

1 b00S &1 401

1 bO04

Survey Explorer - ID12: New [Distance-Distance-Intersectiol Al
« > BH»xB
First Paint:  [w/C1b005 Distance: 1978 1| _e
Second Pori [/ C1,006 Distance 14937 | _9
Solfion: ——fRicht 7]
Fesult Foift.  [W/C10

State: fv’ () Object 1of1 14 4 » M

O 6

4. 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.

5. 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 drop-down arrow, point to the
COGO Basic Computations button, and click the
Deflection-Angle-Distance button.

[ [= o
| XX o E Qﬂ—o

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

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

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

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

4. Type “270” as the deflection angle and press Enter.
5. Type “23.520” as the distance and press Enter.

2]
> BH=XB

From Point:

[~ C1 006
Fel. Direotior SO-03-04W

Angle: 270 I
Distance 23521
[+C2,102

Result Point:

State: « (D) Object1of 1 14 4 » »

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 drop-down arrow, point to the
COGO Intersections button, and click the Distance-
Distance intersection button.

X‘I’Iv ‘ & &
E33
i

xR B @
L
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 drop-down arrow and click Left.

\\621 4iog ;1 102
1 bO0S &1 Ao
1. h04 §1 103
Survey Explorer | New [Dist-Dist-Inter 4] i H
« > EBHx»XB e
First Paint v e Distance: ENIE
Second Pant [+ C1 b0 Distance: 43104 Ft"'_o
Solution: Ih e
Result Point: I\/ C1 103
Stats: + (1) Object T of1 14 4 » »

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

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

[Sald
i

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

3. Click the survey point called 103 on the map to define
the reference direction.

4. Type “270” as the deflection angle and press Enter.
5. Type “11.12” as the distance and press Enter.
6. Type “b005” as the Result Point.

o BE*X B
From Point v C1 6004

Ref. Direction: 588-21-42E

Angle: 270 ]
Distance: mazg |

Result Point: [+ C15005

A State: [N (D

Object T of1 14 4 » K

7. Press Enter to compute the new coordinate.
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The Existing Result Point message box appears:

Existing Result Point I |

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

"es' uses this paint and connects it as result point to the camputation.
"Moo’ 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
1. Click the Sketch tool on the Editor toolbar.

2. Click the Task drop-down arrow and click Create New
Feature.

g 2

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

3. Click the Target drop-down arrow and click Buildings.

Target: |Parcellines ;I
- Parcellines e
Par:elﬂ

- T25outhR5East_Corners

-~ T2SouthR 5East_Lines
T2SouthR SEast_Polygons
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4. Snap to and click point b00S.

5. Repeat step 4 in sequence for each of the following
points: 101, b006, 102, 103, bO04.

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

Snap To Feature

Direction. .. Crrli
Deflection, .. Chrl+F
Length. .. ChrhL
hange Length

Absaluke =, Y., F&
Delka®, ¥... 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:
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Comparing coordinates of a survey point The Survey Explorer displays a single row list showing

. . . the survey point b00S.
New computations can use existing survey points as targets
for computed coordinates. In the previous exercise, you 3. Click the row for b005 to select the point.
selected the existing point bO05 as a result point for a
COGO computation. This was based on a check LB 1402
measurement that was used to compute a second \F1 soos. 1101
coordinate for b00S. 1 boos
- &1 103
In this exercise, you will use this check measurement to Survey Explorer | List From Map [XY-Paint 18] 2
«=>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 b00S.

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.
| survey edor + | B bt | @ | Survey Explorer | ListFrom Map (XY Paint 18] #
«c>@ErxB

Mg

Object Mame | Project

Carmel Bay

ain
Go To Computations
(a0 T SUrvEy Baiits:
Go To Measurements

Export Survey Points...

Go To Details

2. Click and drag a box around point b00S.

\\ \‘g bO0G  £1.102

¥1 LLLLE ETH . The Survey Explorer displays the detail page for b00S.
‘p 04 £1103
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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 b0O05 as a check measurement. This
measurement is not required to contribute to the average
coordinate for b00S.

You will now compare the coordinates computed for bO05
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.

|Survey Explorer | Details [XY-Point 23] 2lx|

IR A

[ Goree Y Gk Y o lror
Projects:

Project [UseForGis
Carmel Bay yes

Coordinates of Project Carmel Bay:
Type [ current[Inclin M| Easting | Northing |
Computed o ves| 1377792.72161t| 12070608.0708k
Computed o/ 7| 13777528111/ 120706080631
Mean ves |z

[zs =] 1377732 7216 | 12070608 0703 e

uN‘—A

2 Slate: « (D ObjectTof 1 14 4 » »
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2. Double-click the Include in Mean column for the second
computed coordinate, click no, then press Enter.

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 = | }|?'|T-
J Start Editing
= 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 the Bookmarks menu and click Project 2 Area.

View Bookmarks Insert Selec

J & B Create..
£ Manage... o

Control Extent

Editor Survey Area

Feature Linking

yers Project 2 Area E_o

Carmeroay

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

= Survey Plat Images
[4] Book3g9ragez?shestOl.tif
[ bk389pgz7shestz. tif
shestztables Lf
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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,
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.

Survey Editor Options x|

Survey Explurerl Highlighting ~ Paints |

’—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 curent coordinate of the owner survey praject

Ok I Cancel Lipply

©

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.

39



Creating a station and offset computation

1.
2.

Click the Save button to save your map document.

Click the Project drop-down 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 En¥ironmenkt |

Laver | Werkbex | |

Parcellines

Buildings

Parcels
T2SouthRSEast_Corner [
T25outhREEast_Lines O
T2SouthRSEast_Polygo [

.
o

I o
=[] Topalagy Elements ;I
o [[] Topology nodes
=[] Miscellaneous

- Survey Poinks -

<| I)
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5. Click the tool palette drop-down arrow, point to the
COGO Advanced Computations button and click the
Station and Offset button.

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 drop-down arrow for stationing type, click Saving your edits

Variable distances, and press Enter. You have successfully added a plan-based COGO

computation to the geodatabase.

1. Click the Editor menu and click Save Edits.

Stationing Type: Spaced evenly I

Spaced everly
Fixed distances
Variable 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] 2lx|
«=>EBHXB
/ Tool ¥ Report
From Foint [/ C1p006 To Paint [/C1p005
Line Length: 182531 Length of shortest distance
between From Foirt’ and
Stationing Type: Vaiisble distances ¥ To Paint
~Variable distances between stalioning paint T
Segment Type [ Value| Sum Distapnces| Offset | Font
1 | Distance. 90.79 90.7% c2104
2 |Diance 91450 T
Length Error 025% I Propoti @
Femainder: 0251
State: « (@ Object 1of1 10« » ¥

A survey point is computed online between p006 and
p005. The difference between the computed closing
distance and entered distance is proportioned.
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Exercise 5: Updating computations and linked features

In the exercise “Working with survey data’, you learned 4. Click the Measurements tab.
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

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

control traverse—Control 02. You have determined that the 6. Right-click the row and click Disable Measurement.
measurement to the point 300420 is erroneous and should
be disabled. i
coBEmXB
/ Benetal ¥ Solup y M Compuled Eonls / Report
Editing the Control 02 traverse s fez &

PoirtName |Orient.. [Hzdngle [VAngle  |SlopeDist...[RodHeight [Habngle... [Vn

e 1{ciTom [ 17971302 80°00'00"  350B82ft 0000 Clockwise

1. Click the tool palette drop-down arrow, point to TPS
Computations, and click Traverse.

2|C1.p003 200°0028°| 90°0000") 178.451f  0.000K Clockwise
3

116,293t 0.000f  Clockwise

Remave Measurement
Delete Measurement

2. Type “Control 02” in the Computation Name box and it

Add all Measurements

press Enter. | s o
Results / Method lm

Traverss Overvien ' Traverse Detals ¥ T acheometry Overview ¥ Tacheomely Detals ™,

Survey Explorer | New [Traverse *]

Coordinate Difference: Misclosure:

e = @ a Pt x @ Easting: | 0047 Angular | 47 oot 15"
General ' Setup Measulementsy Computed Points ¥ Bepart ttim I T ! —
General  Setup ) M Boints ¥ Regot Bt [ omr Lee T
Camputation Name: |Control 02 e I T
Creation Date: [aras2002 2 1a 49 PM
Cornmet: State: [0 Object 1oi1 14 4 » »
[
H
7. Click the Compute button on the Survey Explorer
3. Click Yes to view the Control 02 traverse. toolbar.
i
R 7

1 ) Computation Conkrol 02 exists, select existing Computation?

Yes Mo | Survey Explorer | Control 02 [Control 02 3]

o
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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—_’>~<e

oo

1 hO0BL 102

1 bogg1 101
1 ban4 1403

1 pO0s

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

Survey Editor ¥ | =5 l%”d‘ (| ‘ q

Set Survey Layers For List...

|7 Auto link SurveyPoints
Enable Edit Sketch

3§ Link...

;ﬁ Unlink

=

&2 show Link Conflicts

i Feature To Computations

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

5. Click the Transformation drop-down arrow and click
Affine Transformation.

6. Click OK.

Transformation Algorithm 2lx|

¥ Setfeature vertex to the location of the survey point.
a i" Apply transfarmation algorthin:
&ffine Transformation

0K I Cancel

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

1 b0t 101

16004 D

1.103 hi

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 Fomme
B Coordinates —

Empty Paint <& ZPam To Layer

B TPS Measurements

Wisible Scale Range 3
A Setup
— Mecsenent b

B COGOD Measurement,
COGO Measuren
Farcellines
= Buildings

Exporkt Survey Data...

& Impork Survey Data...

Save As Layer File

Tmnpork Trimble Survey Data,, .

Propertizs. ..

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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2. Click the Name drop-down arrow and click Carmel Bay.
3. Click Next.

Export Survey Data Wizard

Project: I Carnel Bay

2l
(]

< Back I Mext > I Cancel
1

o
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5. Click the drop-down arrow for Survey Data Converter
and click GSI Converter.

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

Survey Data Converter
IGSI Converter J Properties...
Description:
This converter is able to read and wiite Leica Geosystems G518 and GSITE d
formats. Copyright Leica Geosystems AG J
"Sava File Name E

o] « & ek E-

Savein: I | Tutorial_data

~—— File name: IExpurt

Save I
=l Cancel |

Save astype. [GSIS/16 Fles {"gsi)
pr

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.

Export Survey Data Wizard 21x|

* The survey points to be exported are in the coordinate system of the target
survey poject

" The cooidinate system of the survey points to be exported does not match the
coordinate system used for the target survey project.

Coardinate Systen:
Name: NAD_1527_UTM_Zone_12N

=] Select...
Impart

[Clear
j Tiransformation

™ Show Details
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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 Next.

11. Click Finish.

Export Survey Data Wizard 2|

Choose the survey data to be exported and the appropriate
unit and rounding.

¥ Export Survey Paints & Coordinates
% Export cunent coordinate of a point
" Export all coordinates of  point
Unit
[Pl Coord, System) | Metet j'
Founding 000t v
I Exportb
- Distance:
i 3
Raunding nom hd
~bingle:
Unit ,m
Founding (00001 I
{ Back Negt » Cancel |

®
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