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Introducing ArcGIS Survey Analyst

INTHIS CHAPTER

What is Survey Analyst?

Adding measurements from the
field

Defining points with coordinate
geometry

Organizing survey data in projects

Linking survey points to feature
coordinates

Viewing error ellipses
Exploring survey information

Tips on learning Survey Analyst

Geographic information systems (GIS) technol ogy allows large amounts of
thematic information to be stored for discrete features, such as parcels, road
centerlines, water mains, and electrical utilities. Thereisoftenlittle
information about the quality of the mapped locations of these features.
ESRI® ArcGIS® Survey Analyst, the surveying extension for ArcGIS
software, adds a broad set of measurement-based processing and analysis
tools for improving the spatial accuracy of vector-based features and
determining the spatial quality of GISfeaturelocations.

Survey Analyst is an application that allows you to store and work with
survey measurements collected from field notes, survey equipment and data
collectors. By using Survey Analyst, surveyors and GIS professionals can
cooperate to add value to the following key GIS operationsin your
organization:

* Integrate survey measurements in your geodatabase.
» Improve the accuracy of mapped features.

e Map new features based on surveyed points.

e Organize survey datain projects.

e Maintain data about and report on the spatial accuracy of surveyed
points.



What is Survey Analyst?

The Survey Analyst extension enhances vector GIS data by
adding a survey dataset to the geodatabase. Using Survey

Analyst, you can manage survey information in a
survey dataset. Within the survey dataset, you
can import raw survey data from data collectors or
enter coordinate geometry (COGO) measurements
from survey plans and field sketches.

You can select the feature classes in your
geodatabase that you want to participate with the
survey information in the survey dataset; these

Total
Station

Measurements captured in the field or
defined by COGO are added to a survey
dataset in the geodatabase.

Measurements in a

subdivision plan are added
to the survey dataset and
linked to the feature
coordinates of parcels and lot
lines.

Geodatabase

Feature [vector] datazets

Object classes, subtypes

Feature classes. subtypes

Relationship classes ‘

‘ Geometric networks

| Planar topologies ‘

Survey datasets

‘ Raster datasets |

‘ TIN datasets |

| Locators |

are called survey-aware feature classes. Measurements are
processed in computations that define coordinates for survey

points—these are used as control for the
geometry of features stored in survey-aware
feature classes.

Survey points can subsequently be used to both
define and improve the accuracy of your feature
geometry.

Survey datasets define associations
with feature classes. Choose the
feature classes in the geodatabase
that you want to link with your
survey information.
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Adding measurements from the field

Survey Analyst helps you manage measurements collected in electronic or paper field books, for instance—vertical, horizontal, and
slope distances between points; height of instrument; height of target; vertical and horizontal angles between lines of sight;

temperature; and pressure.

Total Setup
Station Point ™ |

- Reference
Point
Measured
Point >

Slope distance

Height of
Target

Height of
Instrument

@4

You can import and work with the measurements collected in the field using survey equipment.
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Defining points with coordinate geometry

The bearings and distances displayed on parcel boundaries of subdivision plans can be stored in the survey dataset and used in COGO
computations to define new coordinate locations. The measurements captured by surveyors in field sketches, such as taped distances,
can also be used to define point locations using COGO.
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Feature dalasels

You can enter coordinate geometry from plans and field sketches to define survey point locations that are used to locate feature geometry.
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Organizing survey data in projects

As with all geographic information, you create and view survey datasets using ArcCatalog™. Create new projects and project folders
within survey datasets, and structure your projects in a way that makes the most sense for your organization. A project defines a
specific task for capturing survey data, and it can be any survey activity from a field control survey to data entry from a subdivision
plan. Project folders let you group projects together, and you can also make subfolders within any folder.

,:I ArcCatalog - ArcInfo - Earcgis' ArcTutorSurvey_Analyst'Survey'Arizona.mdb'MaricopaSuryey',Original Subdivision Plans' County Book 2 = IE Iil

Jﬁila Edit Wew Go Tools Help |
e oammex e @asw|

|le@a o ox|
|
|

o
4

Location: IE.\arcg\s\.ﬁ\rcTulur\Sulvay_Analyst\Survey\Anzuna.mdb\MaricupaSurvey\Dligina\ Subj |

Stylesheet: ESRI 'l ﬁ 5 L_fj Ug S SURVEYING .

= Contantsl Previen Metadatal
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; G County Book 276 page 57 Description

—-(§# Topoaraphic Surveys Abstract

[ asBuit Topo ALTA- Tract 75 Sub Block f REQUIRED: & brief narrative summary of the data set.

|»

Keywords
Theme: REQUIRED: Common-use word or phrase used to describe the subject of
the data set.

[]-Eﬂ Mar!copaCDuntyInFra Purpose
[]-Eﬂ MaricopaZountyParcels . . . .
=50 MaricopaCountyPLSS REQUIRED: A summary of the intentions with which the data set was dewveloped.
4] Maricopa_1
- bk3sopaz7shestz_cipped
-] bookssopagez7shestol Status of the data

-] sheetztables

% Dakab, [ul £l . . - .

7 pat 358 Lonnections Time period for which the data is relevant
£ Coordinate Systems | |
18 Geocoding Services

£ B8 Inkernet Servers Publication Information

0 Search Results

- -

Data storage and access information
4] |+ |

Personal Geodatabase Survey Project selected

Whenever you start a new job, you create a survey project in a survey dataset as a place to store your data. This example illustrates a
geodatabase named Arizona that contains a number of vector and raster datasets plus a survey dataset named MaricopaSurvey, which has
a number of project folders.
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Linking survey points to feature coordinates

Survey Analyst represents measurements and survey points in ArcMap™ using survey layers. Features stored in survey-aware feature
classes can be associated with survey points in the survey dataset—you can link survey points to feature vertices, and linked feature
vertices can optionally be snapped to the location of survey points. When the location of survey points are updated, you can
synchronize the location of features based on these new positions. Links are displayed on the map as /ink-lines.

% CookMapWithSurvey.mxd - ArcMap - ArcInfo d = =0 B3]

J File Edit “iew Insert Selection Tools Window Help
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j | Target: IParceI + Parcel

B ofxa]

J Editar = | r | ? j | Task: ICreate Mew Feature
5

B B spsoot
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Survey Analyst links the vector-based features in the geodatabase with the measurements, computations, and survey points

stored in the same geodatabase. Features can be snapped to survey points.
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Viewing error ellipses

Many sources of GIS data are analog maps converted to digital formats through digitizing, scanning, or manual COGO entry. Spatial
quality for individual features is not retained using these methods. Survey Analyst provides statistical information about the spatial
quality of survey points, and this information can be transferred to other survey points by the method of error propagation. Survey

Analyst allows you to calculate spatial quality for features linked to survey points.
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Survey Analyst stores information about spatial accuracy for survey points. This information can be be imported, computed, or

propagated through computations and displayed as error ellipses. The size and angle of the ellipse represents the relative magnitude

and direction of the error.
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Exploring survey information

The Survey Explorer is the main interface for working with your stored survey information.
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Tips on learning how to use Survey Analyst

If you’re new to GIS, remember that you don’t have to learn
everything about Survey Analyst and ArcMap to get immediate
results. Begin learning to use the basic parts of Survey Analyst
by reading Chapter 2, ‘Quick-start tutorial”. The Survey Analyst
extension comes with the data used in the tutorial, so you can
follow along step-by-step on your computer.

Finding answers to your questions

Like most people, your goal is to complete your tasks while
investing a minimum amount of time and effort learning to use
software. You want intuitive, easy-to-use software that gives you
immediate results without having to read pages of
documentation. When you do have a question, however, you
want the answer quickly so that you can complete your task.
That’s what this book is all about—getting you the answers you
need, when you need them.

This book describes the survey tasks—from basic to advanced—
that you’ll perform with Survey Analyst and ArcMap. Although
you can read this book from start to finish, you’ll likely use it
more as a reference. When you want to know how to perform a
particular task, such as creating a new COGO traverse, just look it
up in the table of contents or index. There you’ll find a concise,
step-by-step description of how to complete the task. Some
chapters also include detailed information that you can read if
you want to learn more about the concepts behind the tasks. You
may also refer to the glossary in this book if you come across any
unfamiliar terms or need to refresh your memory.

About this book

This book is designed to introduce the use of survey data in
ArcMap. The topics covered in the various tasks and the tutorial
in Chapter 2 assume you are familiar with using the editor in
ArcMap and the fundamentals of GIS. If you have never used a

INTRODUCING ARCGilS SURVEY ANALYST

GIS before or feel you need to refresh your knowledge, please
take some time to read Getting Started with ArcGIS and Building
and Editing Geodatabases, which you received in your ArcGIS™
package. It is not necessary to do so to continue with this book,
but you should use these as references if you encounter tasks
with which you are unfamiliar.

Chapter 2 provides a quick-start tutorial to help you familiarize
yourself with Survey Analyst.

Chapter 3 provides information about the concepts behind
measurements, computations, and points.

Chapter 4 describes how to organize survey information using
Survey Analyst.

Chapter 5 explains how to use symbols and labels to create maps
with survey data. It also discusses reliability and how to produce
visual representations for associations with features.

Chapters 6 and 7 present the Survey Explorer and explain how it is
used for exploring and editing computations, points, and
measurements.

Chapter 8 illustrates linking to, and editing, feature geometry.

Chapter 9 offers methods on how to work effectively with the
computation network and how to do point analysis.

Chapter 10 provides information about managing survey data in
multiuser geodatabases.



Getting help on your computer

In addition to this book, Survey Analyst software’s online Help
system is a valuable resource for learning to use the software.

Contacting ESRI

If you need to contact ESRI for technical support, see the product
registration and support card you received with Survey Analyst
or refer to ‘Contacting Technical Support’ in the *Getting more
help’ section of the ArcGIS Desktop Help system. You can also
visit ESRI on the Web at www.esri.com and support.esri.com for
more information about ArcMap, ArcGIS, and the Survey Analyst
extension.

ESRI education solutions

ESRI provides educational opportunities related to geographic
information science, GIS applications, and technology. You can
choose among instructor-led courses, Web-based courses, and
self-study workbooks to find educational solutions that fit your
learning style. For more information, go to www.esri.com/
education.

10
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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.

11



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

12

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

13



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

14

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.
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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.

16

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.
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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.
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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.
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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

QUICK-START TUTORIAL

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.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.
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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.

QUICK-START TUTORIAL

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.

QUICK-START TUTORIAL

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.
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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.

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:
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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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98]

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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Survey Analyst concepts

INTHIS CHAPTER

Survey data in the geodatabase
The survey project

Modeling survey points and
coordinates

The survey dataset
Survey-aware feature classes
Modeling computations
Modeling measurements

Modeling survey object
dependencies

Least squares
adjustment—overview

Survey points, measurements, and
the spatial reference

Surveying is the science of collecting measurements to determine the
relative spatial locations of points on or near the surface of the earth.
Relative spatial |ocations are represented by coordinates. Coordinates stored
in aGIS are used to represent physical objects that depict natural and man-
made features on a map.

To establish coordinates for points, surveyors use precise field instruments,
procedures, and computations. They measure slope, horizontal and vertical
distances between points, and angles between lines of sight.

M easurements, computations, survey points, and coordinates, collectively
called survey objects, are stored in a survey dataset in the geodatabase.

In addition to storing these objects, Survey Analyst can track dependencies
between computations. Computations define points that can be used as input
for other computations. These dependencies are modeled in Survey Analyst
as a computation network.

Physical objects are represented in a geodatabase as features stored in
feature classes. Survey Analyst enhances feature classes with survey-
awareness, allowing stored features to be associated with survey data.

This chapter explainsthe survey data model, describes the computation
network, and presents the concept for associating GIS features with survey
data.
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Survey data in the geodatabase

Like other geographic information, survey measurement data can
be managed in a GIS using database management system (DBMYS)
tables. It is possible to store this information as an integral part of
the geodatabase. This chapter presents the key concepts and an
overview of the survey data model based on the four data types:
measurements, survey points, coordinates, and computations.

@

=) %

Computations ||Coordinates

®

Measurements| | Survey Points

-

The survey data model includes four data types
that are used to analyze and solve problems
related to the processing of survey data stored in
the geodatabase.

A survey dataset is a comprehensive database of survey
information and can be managed as an integrated layer with
traditional GIS layers in a geodatabase.

A survey dataset contains four object classes:

» Survey points: named locations that are observed through
various surveys. Survey points can be observed multiple
times and by many surveys over time. One goal is to improve
the location of survey points with new survey measurements.
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* Coordinates: survey points can have many coordinates
associated with their location, especially as new surveys are
performed through time. The location of each survey point is
improved and becomes more accurate with each new survey.
A survey point can have multiple coordinates, but there is
always one coordinate that is used for publication to the GIS
layers or used in computations. GIS feature geometry can be
linked to the location of the survey point. Thus, feature
geometry can be improved over time as the survey point's
coordinates are more accurately located.

e Measurements
*  Computations

Collectively, the computations, measurements, coordinates, and
survey points are called survey objects, and are stored in tables
called survey classes.

Coordinates for the named survey points are calculated through a
series of survey measurements and computations. This forms the
core of the survey information collected and computed using
Survey Analyst.

Survey Analyst is a system for surveyors to use field surveys
and other sources of survey measurement information to
calculate and update coordinates of survey points.

The four data types—survey points, coordinates, measurements,
and computations—are managed in one comprehensive dataset.
Each new survey adds records to this dataset and is used to
update the GIS coordinate for each survey point. A new survey
can result in new survey points being added as well.

Each new survey is managed as a survey project and is used to
incorporate new survey information in the single comprehensive
survey dataset.

A key part of the Survey Analyst user interface is the toolset
used to create new survey projects, import the new survey data
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into the survey dataset, perform computations, and update the
survey point locations.

In addition to comprehensive survey data management, the other
key goal of Survey Analyst is to incrementally improve the
accuracy of GIS feature geometry in the geodatabase as the
survey accuracy is improved. This is done by linking features to
survey point locations. During the initial design stage, you
declare that selected feature classes are survey-aware. Feature
geometry in survey-aware feature classes can be linked and
optionally adjusted to move feature coordinates to survey point
locations. And, over time, as the survey point locations are
improved, feature geometry can be adjusted as well.

Features

= Iy

GIS

Survey

X
: x

Survej poibts

Measurements

Survey measurements are used to compute survey points. Survey
points are used to update the geometry of survey-aware features.

SURVEY ANALYST CONCEPTS
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Performing a survey

A typical work flow for a surveyor starts with gathering
preliminary information. The first phase of a survey often
includes activities such as the following:

« Performing an initial reconnaissance survey in the field
+ Identifying existing physical control points

» Finding coordinates for these control points based on an
official source

* Deciding on a coordinate system

* Deciding on the equipment and methods that should be used
based on the required coordinate accuracy for the survey

The second phase of a survey focuses on the collection of the
measurements and other information from the field. This data is
captured electronically or on paper and usually comprises
sketches and field books.

The third phase requires calculating coordinates for measured
locations by entering and processing them in well-known
computations, such as the traverse. The sequence of steps
performed to collect the data in the field usually determines the
set of computations that are used to calculate the coordinates.

The coordinates computed in surveys may be used for the
following purposes:

» Further numerical analysis

» In the case of cadastral surveys, further legal boundary
analysis

* Subsequent work in the field

» Creation of plans for submission to a government authority or
a private client
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B2

B1

ImportPoint [ ( X1,Y1 )=2>B1]

ImportPoint [ ( X2,Y2 )=>B2]

Computation1 [ Traverse (Coursel (B1, lﬁ, B2, D_1))—) P1
(Course2 (P1, fz, B1, D2))—> P2

Z i
(Course3 (P2, A3, P1,D3))=> P3]

The third phase of a survey project requires calculating coordinates by
processing measurements collected in the field.
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The survey project

The survey data model includes the survey project. The survey
project represents a unit of work, and is used as a logical
structure that owns and manages a group of measurements,
points, coordinates, and computations that function and belong
together.

The survey project is the geodatabase equivalent of the
electronic and paper artifacts collected and generated through the
survey project phases described in the previous section. Survey
projects are used for managing survey workflow as part of a
comprehensive survey database.

As subsequent field surveys collect more measurements from the
field, additional survey projects are created to enter this new
information into the geodatabase.

When creating a survey project, you give it a name and define its
coordinate system. Once added to the geodatabase, a survey
project is a candidate for owning any new survey data added to
the geodatabase.

Coordinates XY

+<e

Measurements %

FromTo Type PointName  Type  Coordinate

B1-B2 Reference Direction B1 Imported Xyz
B1-P1 Angle B2 Imported Xyz
B1-P1 Distance P1 Computed  xyz
P1-B1 Reference Direction P2 Computed  xyz
P1-P2 Angle P3 Computed  xyz
P1-P2 Distance .

P2-P1 Reference Direction comPUtatlons n

P2-P3 Angle Name Type

P2-P3

Distance Computation1 Traverse

The information collected for each survey is grouped into separate
units of work called projects.

SURVEY ANALYST CONCEPTS

In this example, the data collected for the Red survey is added to
a survey project called Red.

Blue Survey

Red Survey

Through time, surveyors collect discrete sets of survey data
that can be accumulated into a single dataset.

Survey Projects B
ID Name Coordinate System

1 Blue NAD_1927_UTM_Zone_12N

2 Red NAD_1927_StatePlane_Arizona_Central
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ImportPoint [ ( X1,Y1)=2>R1]

ImportPoint [ ( X2,Y2 )=>R2]

P

Computation1 [AngleDistance (R1, A1, R2, D_1))—) P3

Z

Computation2 [AngleDistance (R2, A2, R1, 52)) - P2

Measurements % Coordinates bl

FromTo Type PointName  Type  Coordinate
B1-B2 Reference Direction B1 Imported Xyz
B1-P1 Angle B2 Imported Xyz
B1-P1 Distance P1 Computed  xyz
P1-B1 Reference Direction P2 Computed  xyz
P1-P2 Angle P3 Computed  xyz
P1-P2 Distance R1 Imported Xyz
P2-P1 Reference Direction R2 Imported Xxyz
P2-P3 Angle P2 Computed  xyz
P2-P3 Distance P3 Computed  xyz
R1-R2 Reference Direction
R1-P2 Angle Computations n
R1-P2 Distance Name Type
R2-R1 Reference Direction Computation1 Traverse
R2-P3 Angle Computation1  AngleDistance
R2-P3 Distance Computation2  AngleDistance

Records added as a result of new survey activity are referenced in the
geodatabase as a survey project.

62
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Modeling survey points and coordinates

Surveyors identify physical locations in the field by naming the
points that they measure. In the survey data model, named
locations are known as survey points.

In different surveys, the same physical locations can be
computed with different coordinates. For instance, the named
location P2 in this example has one set of coordinates measured
in the Blue survey and another set measured in the Red survey.
This is also the case for the point called P3.

Survey points represent multiple coordinates, and are modeled as
separate tables in the database.

Survey Points @}7*‘Coordinates %%

There is a one-to-many relationship between survey points
and coordinates.

The GIS coordinate

You can define a single coordinate for a survey point that is the
best representation for its location. This coordinate is called the
GIS Coordinate. Any number of survey projects can contribute
to this value. It may be the coordinate from a single survey
project, or it may be the weighted average from a number of
different projects.

SURVEY ANALYST CONCEPTS

Survey Points @® | |Coordinates %Y
Point GIS D Survey  Type  Coordinate
Name Coordinate Point ID

B1 XYz 101 101 Imported Xyz
B2 XYZ 102 102 Imported Xyz
P1 XYZ 103 103 Computed  xyz
P2 XYz 104 104 Computed  xyz
P3 @ 105 105 Computed  (xy2)
R1 XYZ 106 106 Imported  xyz
R2 XYz 107 107 Imported Xyz
Weighted mean from Red and 104 Computed  xyz
Blue projects 105 Computed  (xy2)
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The current coordinate

Just as there is a GIS coordinate to represent the best overall
coordinate for a survey point from many projects, there is also a
best coordinate representation within each project, called the
current coordinate. A current coordinate is required when the
same project computes or imports more than one coordinate for a
particular survey point. In this example, the Green project has two
computed coordinates for point P2.

Coordinates %Y | | Survey Points ®
Project Surve) i Project Point GIS
b IL';OIEC Point;VD W Coordinate. Current D Name Coordinate &
1 1 101 Imported Xyz yes 1 B1 XYZ 101
2 1 102  Imported Xyz yes 1 B2 XYz 102
3 1 103 Computed xyz yes 1 P1 XYz 103
4 1 104 Computed xyz yes 1 P2 XYz 104
5 1 105 Computed xyz yes 1 P3 XYZ 105
6 2 106  Imported Xyz yes 1 R1 XYz 106
7 2 107  Imported Xyz yes 1 R2 XYZ 107
8 2 104 Computed xyz yes 3 P1 XYz 108
9 2 105 Computed xyz yes 3 P2 XYz 109
10 3 103 Imported Xyz yes
11 3 108 Computed xyz yes
12 3 104 Computed xyz yes 1 Current coordinate
13 3 109 Computed xyz yes
14 3 104 Computed xyz no ¢ Noncurrent coordinate
Green Survey
P2(109)
P1(108)
B2(102) P3(105)
Blue Survey Red Survey
P1(103)
B1(101) R2(107)
R1(106)
64

When defining the GIS coordinate, only the current coordinate of
each survey project is used in the weighted average. Within the
project, the current coordinate is used for any computations that
require the survey point as input. In this example, Blue P2°s GIS
coordinate is the weighted mean of coordinates with ObjectIDs 4,
8, and 12.

Working with multiple projects

Although measurements and survey points can be owned only
by a single survey project, their database records can be shared
with other projects. This means that you can create a survey
project that uses existing measurements and survey points to
create records for computations and coordinates.

4 I
Magenta
P2
P1
B2 P3
P1 P2
B1 R2
R1
& J
Survey Projects L)
ID Name Coordinate System
1 Blue NAD_1927_UTM_Zone_12N
2 Red NAD_1927_StatePlane_Arizona_Central
& Green NAD_1927_StatePlane_Arizona_Central
4 Magenta NAD_1927_UTM_Zone_12N

The Magenta project does not own new measurements and survey
points. It uses the existing survey points and measurements stored in the
survey dataset.
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In this example, the Magenta project makes use of measurements
and points from the other three projects to define a single new

least squares adjustment computation and new coordinates for a
predefined survey point in the Blue project.

Computation1

[ Least Squares Adjustment

—_— _ S S —
(P1,R1,R2,B1,P1,P2, P1-P1, P1-P2, P1-P2, P1-P2, P2-P2, R1-P2)

Input
Output : (P2)1
Coordinates %Y | | Survey Points ®
D IP”O/GCf ig;"te;’D Type Coordinate Current fD’Dje“" Z ‘;’;’:fe g:fvrdinate D
1 1 101 Imported Xyz yes 1 B1 XYz 101
2 1 102  Imported Xyz yes 1 B2 XYZ 102
3 1 103 Computed xyz yes 1 P1 XYz 103
4 1 104 Computed xyz yes 1 P2 XYz 104
5 1 105 Computed xyz yes 1 P3 XYz 105
6 2 106  Imported Xyz yes 1 R1 XYZ 106
7 2 107  Imported Xyz yes 1 R2 XYz 107
8 2 104 Computed xyz yes 3 P1 XYZ 108
9 2 105 Computed xyz yes 3 P2 XYz 109
10 3 103  Imported Xyz yes
11 3 108 Computed xyz  yes Computations &
12 3 104 Computed xyz yes Z’)mject Name Type
vos 109 Computed  xyz yes 1 Computation1 Traverse
“os 104 Computed  xyz ne 2 Computation1 AngleDistance
o4 103 Copied e yes 2 Computation2 AngleDistance
164 106 Copied vz ves 3 Computation1 Traverse
o4 107 Copied vz yes 4 Computation1 Least Squares
18 4 101 Copied Xyz yes
19 4 108 Copied Xyz yes
20 4 109 Copied Xyz yes
21 4 104 Computed xyz yes

The Magenta project copies coordinates from survey points and
computes a new coordinate for P2 of the Blue project.

SURVEY ANALYST CONCEPTS
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The survey dataset

Through time, surveyors collect discrete sets of survey data that
can be accumulated into a single dataset—a survey dataset. The
survey dataset is a comprehensive collection of survey
information in the geodatabase. It consists of tables that store
records for the four survey data types (survey classes).

Computations & | | Survey Points ®
Z"fec‘ Name Type Project Point ~ GIS B
1D Name  Coordinate

1 Computation1 Traverse 1 B1 XYZ 101

2 Computation1 AngleDistance 1 B2 XYZ 102

2 Computation2 AngleDistance 1 P1 XYZ 103

1 P2 XYz 104

Measurements @ N . s ios
et FromTo  Type 2 Rt XYZ 106

1 B1-B2 Reference Direction 2 R2 Xyz 107

1 B1-P1 Angle

1 B1-P1 Distance *

1 P1-B1 Reference Direction | |Coordinates ﬁf

! piee Angle Project Sul_'vey Type Coordinate

1 P1-P2 Distance D Point ID

1 P2-P1 Reference Direction 1 101 (B1) Imported xyz

1 P2-P3 Angle 1 102 (B2) Imported xyz

1 P2-P3 Distance 1 103 (P1) Computed xyz
2 R1-R2 Reference Direction | | 1 104 (P2) Computed xyz
2 R1-P2 Angle 1 105 (P3) Computed xyz
2 R1-P2 Distance 2 106 (R1) Imported  xyz

2 R2-R1 Reference Direction | | 2 107 (R2) Imported xyz

2 R2-P3 Angle 2 104 (P2) Computed xyz
2 R2-P3 Distance 2 105 (P3) Computed xyz
Survey Projects B
ID Name Coordinate System

1 Blue NAD_1927_UTM_Zone_12N

2 Red NAD_1927_StatePlane_Arizona_Central

A basic depiction of the core tables of a survey dataset
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Survey-aware feature classes

One key benefit of having a survey dataset as part of your
geodatabase is that you can associate the geometry of features
with the stored survey data.

Features that are associated with survey data are called survey-
aware features. Similarly, the feature classes in the geodatabase
that contain these features are called survey-aware feature
classes.

The survey points stored in the survey dataset provide a
framework of coordinate control for the geometry of survey-aware
features. You can make links between each survey point’s GIS
coordinate and the vertex of one or more features. A linked feature
vertex does not need to share the same location as the survey
point.

. Survey

point

Links—

Linked feature

Vertex IDs of the
feature

Survey points can be linked to survey-aware features.

SURVEY ANALYST CONCEPTS

Polygon feature class

XYZ VertexID-101

XYZ VertexID-102

Object attripute 1.....n Shape
XYZ VertexID-103
1 al...an Geometry XYZ VertexID-000
XYZ VertexID-000
Geometry
attributes
Survey Points ®
Project Point GIS ) D
D Name  Coordinate
1 B1 XYz 101 Links
1 B2 XYz 102
1 P1 XYZ 103 i
1 P2 XYZ 104 No links
1 P3 XYz 105
2 R1 XYz 106
2 R2 XYZ 107

Links are maintained in the geometry attributes of features. Each linked
vertex stores a VertexID number that matches the unique identifier of its

linked survey point. Vertex IDs are positive integers; 0 means no link.

Snapped feature

Using links, features can be snapped to survey points.
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Modeling computations

A computation is a process that requires a predefined set of input
parameters to apply a set of rules and an algorithm to calculate
output parameters.

Computation Example
™
in-parametersl Mea:::::enls I
4 4
@
4 4
N =

Computations store references to survey
points and measurements. These are
used as input parameters to calculate
new coordinates for survey points.

For a specific kind of computation, the type and number of input
parameters are predefined. The computed coordinates can be
added either to new survey points or to existing survey points.
Computations store references to existing survey points and
measurements, and use these measurement values and
coordinates to calculate new coordinates. After a computation
has been processed successfully for the first time, new
coordinates are stored and referenced as the output of the
computation.

Computation states

If a computation’s input measurements or points are altered, the
computation and its output coordinates will be out-of-date. The
computation must be recomputed to become valid. Recomputing
also updates the output coordinates.
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Out-of-date and valid are two sfates for computations. They can
also be incorrect when predefined limits are exceeded, or
incomplete when they do not have all the required input.

Computation dependencies

A dependency between two computations occurs when one
computation uses the results of another. Survey point
coordinates are often calculated in a sequence—the output
coordinates of computations are used as input for others. This
creates computation dependencies.

2 = 5
3 O
3 ’ /.,
Gi@ i—@/v" ¢
1 4 1 4
S
Depends on

Computation 2 is dependent on point 4. Since point 4
is defined by Computation 1, Computation 2
depends on Computation 1.
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Computation networks

A computation network is a sequence of computation
dependencies—the output points of some computations are used
as the inputs for one or more others.

A computation network models this sequence of computations,
by tracking dependencies and managing the associated changes
in computation states.

Computation Network

—p  Input
— Output
<-~-=- Network dependency

The computation network maps dependencies between computations in
a survey project.

Using the functions of Survey Analyst, you can rerun individual
computations or entire networks. When reprocessing a network,
the system detects all the source computations that are out-of-
date and updates downstream computations, setting their states
to valid.

During this process, some dependent computations may be
assigned incorrect states. In these cases, the relevant
downstream computations are not processed and remain in the
out-of-date state.

SURVEY ANALYST CONCEPTS

Multiple computation types

Since there are many different kinds of computations with a wide
variety of formats for their required inputs and outputs, each type
of computation has its own table in the survey dataset.

computations

Computations =)
Project Name Type COGO Direction direction
ID Intersection
1 Computationt  Traverse COGO Direction Distance
2 Computation1 AngleDistance Intersection
2 Computation2 AngleDistance \
3 Computation1 Traverse COGO Angle Distance
4 Computation1 Least Squares
| COGO Traverse
COGO Fillet Curve
TPS Tacheometry
COGO Delta XY
TPS Resection
COGO Distance Distance
TPS Free Station
COGO Station offset
TPSTraverse COGO Direction Distance
TPS Least Squares COGO Circular curve
Field survey

COGO computations
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Modeling measurements

Survey Analyst defines two primary surveying systems for
modeling measurements. The first models coordinate geometry,
and the second models measurements from theodolite-based field
equipment (TPS). All measurements can be modeled in two
categories: simple measurements and composite measurements.
This section describes these measurement categories for both
coordinate geometry and TPS surveying systems.

Modeling COGO measurements

Values that define vectors, directions, lengths, and orthogonal
offsets are modeled using COGO simple measurements.

A COGO composite measurement is used to represent
measurements that are dependent on others. For example, a
deflection angle requires a direction for the angle value to be
meaningful.

COGO Simple measurement

&

COGO Composite measurement

Modeling field measurements

A COGO composite measurement depends on
COGO simple measurements for its definition.

Another example of a simple measurement is an entry in a field
book that represents observations from a theodolite: a slope
distance, vertical angle, horizontal angle, and a height of target.
This type of simple measurement is called a 7PS measurement.

COGO Simple measurement

=

D point  point

Project From To Type Direction Distance

D

01 A B Direction N87E -
01 A [ Distance — 20.50

201
202

COGO Composite measurement

Project From To Val Simple
D point _ point Type  Value Meas ID ID
01 A C Angle 300.56 201 501

The example shows how a composite measurement requires a
simple measurement to represent a deflection angle.
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O TPS Setup
[] Point Name : X Date: 02-04-2002
O Height of instrument: 4.52ft Time: 11:20 am
O Temperature: —

Pressure: —
O To Point | Horizontal | Vertical |Slope |Target
O Angle Angle Distance |Height
O S 00 o7

A 0" 00" 02

E B |41 21" 26791 21’ 267 55.63| 5.00 1PS
Ol C [115° 38 52’|90° 55' 207 113.65| 5.00 M i
O D [203° 56" 55|88 58' 09" 205.69| 5.00 easuremen
O E  [332° 44’ 20°(90° 10" 407 198.94 | 5.00
O a 0° 00’ 05
O

Field measurements from a theodolite are modeled as a field
book with pages of recorded observations. Each line entry is a
TPS measurement, and each set of entries represents a single
instance of an instrument setup.
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A composite measurement is a group of simple measurements that
are related and applied as a group. In the case of field
measurements, a group of field book entries that belong together
define a single setup of the instrument. This type of composite
measurement is called a 7PS setup.

Each observation (slope distance, vertical angle, horizontal angle,
and height of target) is recorded as a TPS measurement and is
added to the TPS setup.

TPS Simple measurement

o

TPS Setup

A TPS setup is comprised of a set of TPS measurements.

SURVEY ANALYST CONCEPTS
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Modeling survey object dependencies

As discussed in this chapter, a relationship between survey
points and coordinates exists. There are also other relationships
between measurements, computations, coordinates, and survey
points. These relationships define dependencies between survey
objects. It is necessary to be aware of these dependencies when
working in the Survey Analyst environment.

The following list of dependencies are enforced and maintained
by the survey dataset as a set of relationship tables:

* A survey point can contain multiple coordinates.

* Many computations can define coordinates for the same
survey point.

* Many survey points can be created or used by one
computation.

* Many measurements can start and end at the same two survey
points.

* The same measurement value can be used between many pairs
of survey points.

* Many computations can use the same measurement.
*  Many measurements can be used in a single computation.

* Multiple simple measurements are used within a composite
measurement.

* Many composite measurements can use the same simple
measurement.

These relationship tables in the survey dataset manage and
enforce the dependencies between survey object classes.
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Survey point to

coordinate (e) \
Lt

Simple measurement
to survey point
N

Computation to

survey point n
\
L

®

Computation to
simple

measurement \
NN

Computation to
simple

measurement D \

Composite
measurement

to survey point §\
®

Composite
measurement

to simple
measurement \

S

Relationship tables for survey

object classes
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Least squares adjustment—overview

The techniques and algorithms supported by the least squares
computation provides the most rigorous method available for
processing the observations in a survey network.

If you are familiar with these techniques, this section provides a
review of the basics. If you are new to these concepts, treat this
section as an introduction—it is recommended that you refer to
the literature listed in the References section of this book.

What are measurements?

A measurement is an observed numerical value that is an estimate
of the true size of a quantity.

Measurements are best described by comparing measuring with
counting. Put simply, counting determines exact numbers and
measuring does not. For example, if several people are each asked
to count the number of fish in a tank, their counted values are
either right or wrong. There is no uncertainty in the result
because the exact number of fish in the tank is a realistic, known
target.

By contrast, consider the following scenario: several people are
each, in turn, given a tape measure and asked to calculate the
volume of water in the fish tank by measuring the length and
breadth of the tank, and the depth of the water. They are asked to
do this as accurately as possible and to estimate fractions of the
measurement unit of the tape measure.

Each person will derive a different volume. Which of these is
correct? Unlike the exact quantity of fish, there is no exact
quantity for the volume of water with which to compare results.

Most calculated volumes for the tank are likely to be close to the
true value, while some others may be incorrect due to mistakes in
one or more of the tank’s measurements. Uncertainty in
measurements is an accepted truth. It exists because:

SURVEY ANALYST CONCEPTS

* The observer makes estimates.
* There is imperfection in the measuring equipment.

* The environment in which equipment and observer operate
affects the measurement.

* The behavior of equipment, observer, and the environment
cannot always be predicted.

These last four points can be categorized into two groups:
measurement error, and mistakes. If you measure with care,
mistakes can be avoided. However, the same measurements will
always contain error. As illustrated in the fish tank example, a
measurement with a mistake is not useful for calculating the
volume of water. It should be removed, and the quantity
remeasured. However, a measurement with error is expected. You
expect the different measurers to obtain different values for the
volume of water.

Surveyors recognize and work within this environment of
mistakes and errors. To get close to the true value of the
measured quantity, it is important to identify and remove
mistakes, and to apply mathematical and statistical methods to
deal with measurement error.

Measurement error

Measurement error is classified as either systematic or random.

Systematic error follows a mathematical or physical law and can
be corrected to comply with a known standard. Corrections are
always applied the same way—for example, if a tape measures a
standard 100-foot baseline as 99.89 feet, then every measurement
of this magnitude has a systematic error of 0.11 feet. A correction
of 0.11 feet is always added to the measured value. Surveyors
calibrate measurement equipment to reduce systematic error.
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Random error is arbitrary; it follows the laws of statistics and
probability—the size and sign of the error cannot be predicted.
Random error is handled within the context of the following
assumptions:

* Aplus sign error will occur as frequently as a minus sign error.
*  Small errors will occur more frequently than large errors.
* The chance for large errors to occur is small.

When there are a large number of repeated measurements of a
specific quantity, a pattern of random error distribution emerges.
After the mistakes are removed and the systematic errors
accounted for, the statistical model is based on a theoretical
normal probability distribution. For more information, see the
‘Stochastic Model’ section later in this chapter.

Coordinate quality—precision versus accuracy

Surveyors are required to assess and control the quality of their
work. One level of quality assessment for surveyors is based on
their published coordinates. Since measurements are used to
define coordinates, measurement error gets propagated into the
calculated coordinates.

Assessment of quality is based on the precision and accuracy of
measured values.

Precision is the closeness to one another of a repeated set of
observations of the same quantity. It is a measure of the control
over random error.

Accuracy can be defined as closeness to a theoretical truth.
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A frequently used example that distinguishes accuracy from
precision is the grouping of darts on a target. Like repeated
observations of the same quantity, these dart throws can be:

e Precise and accurate
¢ Precise but inaccurate
* Accurate but imprecise

Using the bulls-eye as the true value, you can visualize the center
of gravity for each of these groupings.

This grouping of dart throws is both
precise and accurate.

This grouping is precise but
inaccurate.

This group of dart throws is imprecise
but it is accurate. Its center of gravity
falls close to the bulls-eye.

It is apparent that though the second grouping is precise,
accuracy without precision is closer to the truth than precision
without accuracy. Naturally, both precision and accuracy are
desirable. Precision and random error are directly related. When
the size of random errors decreases, the precision increases.
Similarly, accuracy and systematic error are directly related. When
systematic errors can be correctly predicted, the result is an
increase in accuracy.
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Redundancy in measurements

It becomes evident that uncertainty caused by random error is
reduced by repeating measurements of the same quantity.
However, this is not enough to detect systematic error. For
instance, repeated taped distances between the same two
building corners will not detect that the tape measure has not
been correctly calibrated.

It is common practice for a surveyor to establish a network of
measurements in which each survey point has been measured
from a number of other survey points. This results in improved
quality in the final coordinates. The more redundancy you have
in a measurement network, the better your chances will be of
detecting and controling problems. Redundancy occurs when the
number of measurements is greater than the number of parameters
to be calculated. A simple example of this is the set of
measurements between the three points of a triangle, as depicted
in the figure below.

This triangle has redundant
information. All of the measured
angles and distances are useful for
describing the triangle’s geometry,
but they do not define a unique
solution. Where redundancy like this
exists, a least squares adjustment
solves for a best-fit solution.

Distance 2

Since there are extra measurements, a unique solution that exactly
fits the triangle is not possible. For example, the angles of a
triangle should add up to exactly 180 degrees, but due to error as
described in the previous sections, this will not occur. The least

SURVEY ANALYST CONCEPTS

squares adjustment is the ideal tool for solving for an optimal
solution where redundancy exists in your measurement network.

Least squares adjustment

Since redundancy exists in measurement networks, a method is
needed to correct the measurements to make them fit the
conditions as well as possible. In the example of the preceding
section, the conditions are defined by the geometry of a triangle.
The amount by which each measurement must be corrected is
called the measurement residual.

The least squares adjustment method defines a best-fit solution
by finding a minimum for the sum of the squares of the
measurement residuals.

The final measurement residuals are called the /east squares
corrections.

Least squares adjustment models consist of two important
components: the mathematical model and the stochastic model.
The mathematical model is a set of relations between the
measurements and the unknown coordinates. The stochastic
model describes the expected error distribution of the
measurements.

Mathematical model

In your surveys, the measurements are often not the final
quantities that you require. Measurements are processed in
computations to define coordinates for survey points. Through
computations, coordinates are expressed as a function of the
measurements. Each computation, therefore, defines a
mathematical model. In the case of the least squares adjustment,
the mathematical model forms a basis for the least squares
adjustment.
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A least squares adjustment requires the location, orientation, and
scale of the measurement network to be defined.

In case of a network where measurements are reduced to two
dimensions, there are two translations, one rotation, and one
scale factor. In this case, at least two reference points are required
(two Eastings and two Northings). This places a minimum set of
four constraints on the solution for defining location, orientation,
and scale.

Stochastic model

The stochastic model of a least squares adjustment describes the
statistical (stochastic) deviations of measurements. The variation
in measurements of a single quantity, as described in the
preceding sections, is modeled by assuming a normal

Standard deviation
/o | +c',
-2 +2c \
mean ()
68.4%
95.4%

This graphic shows the normal probability distribution curve. The normal
distribution is based on the mean and standard deviation of a measured
quantity.
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probability distribution. This distribution is based on the mean
W and the standard deviation ¢ of a measured quantity.

The mean i is a mathematical representation for the best
expected value of the measured quantity. The standard deviation
G is a measure of the dispersion or spread of the probability, and
characterizes the precision of the measurement. The square of G
is called the variance.

By definition, there is a 0.684 probability that normally distributed
stochastic variables will fall within a window limited by -G and
+6. For a window limited by -26 and +26 this probability is 0.954.

It is possible for two or more measurements to be correlated. This
means that a deviation in one measurement will influence the
other. This correlation is reflected in the computed coordinates.

The correlation between coordinates x, y, and z is mathematically
expressed in a 3x3 matrix, called a variance—covariance matrix.

Qxx
Qxy  Qyy
Qxz Qyz Qzz

In the data model for the survey datasets, the variance—
covariance matrix is used to express the probability distribution
for survey point coordinates and provides a quantitative estimate
of survey point quality. Since the martix is symmetrical, the values
of the variance—covariance matrix can be expressed as six
attribute values in the tables for the survey points and
coordinates.

For each measurement, a standard deviation G is chosen. The
value for © is based on knowledge about the measurement
process (conditions in the field and type of instrument) and
experience.
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The precision of the coordinates computed in the adjustment
depends on the precision of the measurements and on the

propagation of this precision through the mathematical model.

The variance—covariance matrix is modeled as six attributes in the
survey points and coordinates tables.

The least squares adjustment formulae

The (linearized) mathematical model is expressed as follows:
y = AX +e + a
with

(m) vector of observations;

e = (m) vector of corrections;
A = (m x n) design matrix;

x = (n) vector of unknowns;

a = (m) vector of constants.
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. Fa

Coordinates X%
Project Surve! " Variance-Covariance matrix

o ip”*" Pointlp  Twpe Coordinate Current Qxx Qxy Qxz Qyy Qyz Qzz

Survey Points ®

Project  Point GIS Variance-Covariance matrix

ID Name  Coordinate 1D Qxx Qxy Qxz Qyy Qyz Qzz

The stochastic model is:
Q =0°Q=_1 pP*

GZ

with
Q)’
G2= a-priori variance-of-unit-weight;

(m x m) variance-covariance matrix;

Q = (m x m) weight coefficient matrix;
P

(m x m) weight matrix.
The least squares criterion is:
et Pe = minimum
The solution is:
x = (A°PA )™ A" P(y-a)
si= et Pe
m-n
with
(A*PA ) =N = (n x n) normal matrix;
s? = a-posteriori variance-of-unit-weight.

The variance—covariance matrix of the unknown values is given
as:

Qx = o2N!
As shown in the preceding formulae, the least squares approach

requires a set of linear equations.

The solution for the vector of unknown x is available after a
series of iterative updates dx of the approximate values x":
x = x° + dx

After each iteration, the new solution is compared with the
previous one. If the difference between the two solutions is
negligible, the iteration process converges and is ended with the
final values defined by the results of the last iteration.
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Survey points, measurements, and the spatial reference

The geodatabase stores information about the geometry or shape
of an object as a field in a table. This shape field represents a
geometry type (point, line, polygon, or multipoint) and a
sequential set of x and y coordinates that optionally contain z and
m values and vertex IDs.

Geometry stored in a shape field requires a spatial reference to
relate it to the surface of the earth. The spatial reference has two
components: a coordinate system and a spatial domain.

The coordinate system is used to project coordinates from a
mathematical approximation of the earth’s surface, called the
ellipsoid, to the planar surface of a map.

The spatial domain is the minimum and maximum value for the
geometry attributes. The extent of this domain defines the
precision at which geometry attributes (x,y, z, m, ID) can be
stored as integers. There are a finite number of integers available
in the system, so the x and y spatial domain is analogous to a
square grid that always contains the same number of rows and
columns (approximately two billion, or 2 to the power of 31).

Exaggerated grids

and map unit \
N —
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T
1 map unit

The extent of the spatial domain affects the precision with
which geometry can be stored.

78

Precision and the spatial extent are inversely proportional. Since
the x and y values must correspond to the intersection of lines in
this theoretical grid, the larger the chosen extent, the lower the
precision of the geometry attributes.

The spatial reference for features in the geodatabase is stored as
a property of a feature dataset or standalone feature class.
Similarly, the spatial reference for survey points and
measurements is stored as a property of a survey dataset. Each
survey project also has its own coordinate system but does not
require a spatial domain. This is described in the next section.

For more information about spatial references, see the ESRI Press
book Understanding Map Projections.
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Maintaining numerical precision

When processing survey data in computations, it is important to
maintain numerical precision. Since the coordinates stored in the
shape field are snapped to an integer grid, they do not provide
sufficient precision for this purpose. Therefore, the survey data
model enforces the maintenance of x.y,z coordinates in separate
fields of double precision. Only these fields are used when
performing computations. (Measurement values are also stored in
fields of double precision.)

Additionally, the survey projects in the survey dataset each have
independent coordinate systems.

An update of a feature based on links to survey points results in
the feature vertices being snapped to the geometry of the survey
point.

Survey Points ®
IFEOjem ﬁlgmrnte gé%rdinate D Shape
- Survey points have

1 B1 XYz 101  Point Geometry—— a point geometry
1 B2 XYz 102  Point Geometry field to represent a
1 P1 XYz 103 Point Geometry mapped location for
1 P2 XYz 104 Point Geometry the GIS coordinate.
1 P3 XYz 105 Point Geometry
2 R1 XYz 106  Point Geometry
2 R2 XYz 107 Point Geometry
3 P1 XYz 108 Point Geometry
3 P2 XYz 109 Point Geometry

Survey point geometry is stored using the
spatial reference of the survey dataset.
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Summary

This chapter presents a number of different concepts that are
helpful to understand before you start using the software. The
remaining chapters will expand your knowledge of Survey

Analyst with practical information and sets of tasks for applying

these concepts.
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Organizing survey data

INTHIS CHAPTER

e Managing and exploring survey
data in ArcCatalog

» Creating survey datasets

e Using scalar references and
defining measurement units

e Creating and managing survey
projects

e Importing survey measurements
and points

e Previewing survey data

e Exploring and viewing survey
properties and metadata

Asyou work with survey information in Survey Analyst, you will want to
import, organize, and explore the data.

ArcCatalog allows you to browse through the information stored in your
survey dataset. This data can be managed in projects and folders. In this
chapter, you will learn how to organize your survey data by:

e Creating a new project in a survey dataset

* Working with scalar references and defining custom measurement units
» Viewing and changing project and dataset properties

e |mporting survey data

e Previewing measurements and points stored in your projects

» Reading and writing metadata about a project or dataset
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Managing and exploring survey data in ArcCatalog

In ArcCatalog, you can look for the survey dataset you want to
explore and browse through its contents. Survey datasets store
records for survey measurements, computations, and survey
points. They also manage coordinates and spatial quality
information for survey points.

The survey dataset contains information from one or more survey
projects; each time you add new information to a survey dataset,
you add it through a survey project.

&1 Catalog

@ [}

& Dl

EI@ D:lData

- LewisClarkeCO

@ Jefferson Counky Conkrol Su rVey prOjeCtS.
@ Lewis & Clark County Control
[ 1= Control

-8 Field Surveys

I:I--@ Infrastructure
I:I--@ ParcelFestures
I:I--@ ParcelFramewark
-y TaxParceHasTaxRol
TaxRoll

@ LewisClarkeCO
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Survey projects represent a single framework of survey point
control, and each project owns a subset of the measurements and
survey points stored in the survey dataset.

Folders can be used to organize survey projects into logical
groups, such as topographic surveys, cadastral field surveys,
and detail surveys.

Survey datasets store survey information as records for
measurements, computations, and points.

Information in the survey dataset is entered through

@ Survey 001 . .
(18 GCoB Project folders let you group projects that share a
-0 TLRROAW common category of survey.
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Understanding survey datasets

A survey dataset is a collection of computations, measurements,
and survey points that are shared within a predefined geographic
area. It provides a framework of survey points to the geodatabase
for use as control on the geometry of features in feature classes.

When creating a survey dataset, you will be required to:
* Define a spatial reference

*  Specify measurement packages

* Choose specific feature classes to be survey-aware

The following sections describe these properties.

Spatial reference

When creating a new survey dataset, you need to define its
spatial reference. The spatial reference describes a coordinate
system, spatial domain, and numerical precision for representing
stored geometry. Before you define the spatial reference, it is
important to identify the combined geographic extents of all the
survey-aware feature classes in your geodatabase that you want
to associate with your survey dataset.

When choosing a survey dataset’s spatial domain, note that:

* The survey dataset domain should be made as large as the
total extent of your management area.

» A feature class can only be made survey-aware for one survey
dataset.

» Survey datasets are mutually exclusive—they do not share
data.

Consider, for example, that since survey datasets do not share
survey-aware feature classes or survey data, it is unlikely that
you will create overlapping survey datasets within the same
geographic region. Similarly, you are not likely to choose a spatial

ORGANIZING SURVEY DATA

domain that only partially covers the spatial domain of a survey-
aware feature class.

In most cases, a survey dataset will be defined for each logical
group of feature datasets that covers a discrete geographic
region in the geodatabase.

You can read more about spatial references and spatial domains in
Building a Geodatabase, or in Chapter 3, ‘Survey Analyst
concepts’.

Packages

When creating a survey dataset you also need to specify the
categories of survey information that will be stored in the survey
dataset. These categories of survey information are called
packages. For instance, there is a package to handle COGO
measurements, and a package to handle measurements from the
theodolite family of field measuring devices.

Before choosing packages, you need to determine the types of
data that you will be entering into the survey dataset. Selecting
only the required packages minimizes the number of system
tables created in the survey dataset. New packages can be added
to a survey dataset after it has been created; it is not possible,
however, to remove packages from a survey dataset.

Survey-aware feature classes

When creating a survey dataset, you can elect the feature classes
in the geodatabase that must be associated with your dataset.
Creating these associations makes the feature classes survey-
aware. Once the survey dataset has been created, new feature
classes can be added. If required, you can also remove survey-
aware feature classes from the survey dataset.
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Creating survey
datasets

New survey datasets are
created using the New Survey
Dataset wizard. Packages define
the different categories of
survey measurements that you
need to use in the survey
dataset, such as COGO or total
station measurements. The
wizard lets you specify the
packages that should be
included in the survey
dataset. »

Tip
Naming the dataset

The survey dataset name cannot
begin with a number.

Tip

Specifying Packages

You do not need to specify the data
type packages while using the
wizard. These can be defined later
on the survey dataset properties
dialog box.

Creating a new survey
dataset

1. Right-click on the
geodatabase in the
ArcCatalog tree in which you
want to create a new survey
dataset.

Point to New.
3. Click Survey Dataset.

4. Type a name for the survey
dataset.

5. Click Next.»

[ Catalog
(g O\
B D
D:iDats

-5 LewisClarkeCo

-] LewisClarkeCO Copy
() Database Cannecti )

Paste:

- Coordinate System
-8 Geocoding Services ¥ Delete
- B8 Internet Servers Rename
B3 Search Resuls Refresh

» Feature Class...

Table...

Irport

EJ Compact Database

[ search...

Properties, ..

New Survey Dataset Wizard .

Feature Dataset...

Relationship Class...

Mame |SurveyFramework]

< Back I Next > I

Cancel
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The survey dataset requires a
spatial reference. This includes
a geographic or projected
coordinate system and X,y
coordinate domains. The
precision defined by the x.y
coordinate domain of survey
datasets 1s used only for
displaying the points and
measurements on the map. The
survey point coordinates and
measurements used in
computations are not
dependent on this precision.
For this reason, there are no
domain extents necessary for
the z and m geometry attributes
when defining the spatial
reference for survey datasets.

For further information
about spatial references,
domain extents, and how
these affect precision, see
Building a Geodatabase and
Chapter 3, ‘Survey Analyst
concepts’.
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10.

Check the measurement data
types that you will use in the
new survey dataset. These
define the data type
packages.

Click Next.

Click Select or Import to
choose a spatial reference
for the survey dataset.

Navigate to the spatial
reference that you want to
select, or navigate to the
feature class or feature
dataset from which you want
to import the spatial
reference. Click Add.

Type the latitude and
longitude extents to define
the x, y domain of the survey
dataset. »

¥ Show Details

New Survey Dataset Wizard llil
Select the data types you want ta add to pour Survey Dataset:
Packags ]
Foint data
Coordinate Geometry [COG0) 6
n data [TPS)
r— Description
Tatal Station measurements came from raw observations made with
electranic and analog theodolites/transits. The measurements are
entered by importing electionic field-books, or by dirsctly ping their
walues. Add this measurement type to your selection if you want to
store these types of measurements in pour dataset.
< Back | MNext » | Cancel
New Survey Dataset Wizard ﬂﬂ
— Coordinate Swstem
MName: GCS_WGES_1984 - Select ... 1]
licrs: _9
&bbreviation,
Fiemark s lertI -
Angular Unit: Degree [0.017453) Uk
Prime Mendian: Greenwich [0.000000) LU TR
Daturm: D_WG5_1984 =
-

— Domain
Longitude Extent:
[-180.0000 ta [1600000 Dearee
Latitude Extert:
[-50.0000 ta [30.0000 Degres -
< Back Cancel
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11.

12.

Check the feature classes
that you want to make
survey-aware.

Click Finish.

New Survey Dataset Wizard

ds Infrastructure
oundary ParcelFeatures
[ TaParcel ParcelFeatures I 1 1
O OwreParcel ParcelFeatues
LSS FirstDivision ParcelFramework,

B i
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Using scalar Adding the scalar =3
references and references to the Catalog 3 ==

@ arctrap
defining .

entries S e )
Click the Tools menu and ——
measurement click Options.
units 2. Click the General tab.

Check Scalar References.
Scalar references are used to

. Click OK.
define units for measurements
based on a common standard. The scalar references node i
For instance, there 360 degrees appears in the Catalog.

. . < Riaster | CAD | Survey Meazurement Formats I
but 400 gradians in the full arc Genmial | FleTypes | Coments | Metadata | Tables
Ot a CIrCIG' — 'what top level entries do you want the Catalog to contain?

. [w|F older Connections [always shown]
In order to provide a (915 2onch Fiaculs
standardized method to define e_— (hEteEe =
. ) encoding Services
units in Survey Analyst, a =
common base unlt is used for i Which types of data do pau want the Catalog to show?

t 1 f l wladditional file types [specified in the File Types tab] -
measurement values o ang e> cinfo Coverages, Feature Claszes and Info Tables
distance> temperature, and D Feature Datasets. Feature Classes and Drawings

W] Coordinate Spstems
pressure. (W|Graph
[w]Layers
The base units are: (WLocal Geocoding Services
) (W]l aps and map templates
9 ctadata documents
* Radian for angle LE DE Connestions
. Arclnfo Coverages
e International meter for (@iPersonal Geadatabases
d . t 31Bea.7 N Armlinfs Cavaranae ;I
1stance Froperiies...
¢ Degrees Celsms for ¥ Hide file extensions.
temperature W' Retumn to last used location when ArcCatalog starts up.
Mllb f ™ Use a special icon for folders containing GIS data. a3t
° 111bar Ior pressure

u] I Cancel | Apply

o
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Creating a new scalar
reference to define south
azimuth

1. Right-click Scalar
References in ArcCatalog,
point to New, and click Scalar
Reference.

2. Type a unit name for the new
scalar reference.

3. Click the Base unit Type
dropdown arrow and click
Angle.

4. Type the number of radians
for each base unit. In this
example, there are
57.29577951308232
degrees in one radian.

5. Type a value for the zero
offset. In this example, south
azimuth is 180 degrees offset
from north at zero degrees.

6. Click OK.

@ Inkernet Servers
() 4} Scalar References
B angle

EA Length
[+-EH Pressure
FEA Temperature
£, Search Resuls

Properties...

x| Cortents |Preview| ble

[ Cakalng

=@ o Name

- D1t B8 anals

E@ Database Connections B3 Length

- Coordinate Systems B Pressure
% Geacoding Services B Temperature

Create a new Scalar Reference

Uik Name IDegrEe [South 0]
Scale :
a 1 Radian = IE?.ZSE?TBSW 30323z Degree (South 0]
Zero Offset :
e 0 Radian = Img Degree (South 0]
Biase Lnits Details ©
Type: IAng\e L!
EBiaze Lnit : |F|ad\an
Has Cycles : I
Cycle Length : |6 28318530717559

Cancel |

0
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Creating a new scalar
reference to define
Fahrenheit

1.

Right-click Scalar
References, point to New,
and click Scalar Reference.

Type a unit name for the new
scalar reference.

Click the Type dropdown
arrow and click Temperature.

Type the number of degrees
celsius for each base unit. In
this example, there are 1.8
Fahrenheit degrees in 1
Celsius degree.

Type a value for the zero
offset. In this example, zero
degrees Celsius is 32
degrees Fahrenheit.

Click OK.

x| Cortents |Plewew| te

& Catslng

@ i)

(i D1\

EQ Database Connections
oordinate Systems

+ % Genroding Services

@ Internet Servers

£l fj Sealar References

; E-EE Angle Refresh

F4 Length

8 Pressure

£ Temperature

£\, Search Results

Properties. ..

Marme

ER Angle

EH Length

[ Pressure
EA Termperature

<

Create a new Scalar Reference

21|
Unit Name |Fah|enheil] ———9
Soale:
e 1 Celsius = |1_3 Fahrenheit
Zero Offset
e 0 Celsius = [= Fahrenheit
Base Urits Details :
Type: ITemperalurE j
EBiaze Unit : IEeIslus
Hasz Cycles : ml
Cycle Length I

o
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Displaying different
measurement units

When creating and managing
the projects in your survey
dataset, you will use values that
require a unit of measurement.
Survey Analyst adds a tab to
the ArcCatalog Options dialog
box that allows you to define
the units that are used when
displaying these values.

Tip
What is the display format
currently in use?

The current display format is
indicated with an asterisk.

Tip

Format details

Different units can share the same
abbreviation. U.S. Feet and
International Feet, for example, are
both abbreviated as ‘ft’. The actual
unit is determined from the name in
the Format Details portion of the
Measurement Formats tab.
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Changing display units

1. Click the Tools menu and
click Options.

2. Click the Survey
Measurement Formats tab.

3. Click the Defined Formats
dropdown arrow; click the
type of unit for which you
want to set the display
settings.

4. Click the display unit that you
want to use.

5. Type the number of decimal
places to be used for
displaying the units.

6. Click Set As Display Format.

7. Click OK.

a ArcToolbox

Tools Help

a ArcMap
Macros 3

Customize, ..

Extensions...

e
General I File Typgs Contenfs | Metadata | Tables |
Raster I ) Survey Measurement Formats
Choose how survey measulements will be displayed by the Survey
Analyst Extension.
Difined Formnats: —Format [ etail
Length =] | Hame: [0S Foat
0.0000 Precision I 4_:.'
0.0000r
0.000m
0.000000mi
00000k
0.0000ch
e—— Set As Display Format
I Advanced
Ok I Cancel Al

7]
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Customizing unit display Creating a custom
display for south azimuth

It is possible that Survey . . , 2|
AnalySt dOGS not genericauy dIrECtI_ons USIng degrees General I File Typgs Cantehts | hetadata | Tables |
support the measurement unit and minutes Rawer | Qe SR G
1 Choose how survey measuements will be displayed by the Survey
?:duiiplay format that you 1. Click the Tools menu and “"‘f‘”“"e”m_” _ ;
q CliCk OptionS. Defined Formats: Forma.lD ail: :

If this is the case, you can . foosen =] e I—IW
create your scalar reference and 2. Click the Survey Soo e =
display format for this unit. Measurement Formats tab.  @)——
The previous section describes 3. Click the Defined FOI’m.atS
how to create a new scalar dropdown.arrow apd click the
reference. type of unit for which you

want to customize the display :
The tasks 1n this section show settings. [ Eerbi o |
iﬁishgx 23;1112;5; how these 4. Click the display unit on

which you want to base the

new format. »

™ Advanced

For information on how to create a
scalar reference, refer to the tasks
at the start of this section. ot | concal bl
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10.

11.
12.

Check Advanced.
Click the New button.

Click the Based on Scalar
Reference dropdown arrow,
and click the scalar reference
on which you want to base
the display format. In this
example, it is a scalar
reference defined for south
azimuth.

Type a name for the display
format.

Double-click the Abbreviation
field and type new
abbreviations for the
subfields. In this example, d
is used as an abbreviation for
degrees, and m is used for
minutes.

Delete unwanted subfields
by clicking the leftmost
column of the subfields
section and pressing Delete.

In this example, units of
seconds are not required
and are removed.

Click Set As Display Format.
Click OK.

options 21|
General | File Types I Contents I Metadata | Tables |
Raster | Can Survey Measurement Formats

Chooze how survey measurements will be digplaged by the Survey

Analyst Extension,

Defined Formnats: - Format Detail
[Direction =] | Mame: South Azimuth 9
NO-00-00E* Precision: 4=
0.0000* -
0d00m00 0000 Sub Fields
0°0000.0000" Urits Per Mast.. [abbreviation |
* 0.0000g
(10
m_— Set Az Digplap Format |
Bazed on Scalar Reference
e_— Hew IDegree [South 0] ;%
Delete I Dietails:
Scale - 57 2957795130823 d
Save | Zero Offset : 180
Eaze Unit: Radian
Load... | _I
e——ﬁ Advanced
ak 1 Cancel Apply
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Saving custom units of
measurement

1.

Follow the steps in the
previous task to create a
custom display unit.

Click Save.

Navigate to the location in
which you want to save the
unit of measurement file.

Type a name for the file.
Click Save.

Click OK on the Options
dialog box.

General | File Types
Raster | CaD

I Contents | Metadata | Tables
Survey Measurement Formats

Choose how survey measurements will be displaved by the Survey

Analyst Extension.

Diefined Formats:

Direction >

* MO-00-00E*
0d00.0000m
0.0000°
000000000
0.0000g

Setéz Digplay Farmat |

i~ Format Detail

Mame: South zimuth
Precision: 43:

Sub Fields:
Units Per Mast... |Abblewat\un |
1 1d
| 2] 0|

Based on Scalar Reference:

Wew IDegree (South 0] j
Delete I Details:
Scale : 57.2957795130823 ;I
e’__ Save... | Zero Offset : 0

Load... |

Base Uit : Radian

2lx

v Advanced
aK 1 Cancel Apply
T
savens 21

Save in: I 1 Units of Measure

R =

File name: |South_AzwmutH

Save as lype: IUDM Format Files [*.uom]

= Caneel |

o

Save j——e
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Understanding survey projects

Survey projects are used to manage and work with the data
stored in the survey dataset. You can use projects to define a
specific occasion when survey data was collected. For instance, a
project may be used to represent a field control survey or to
compute the points of a subdivision plan.

Survey points, measurements, and computations in a survey
dataset are created, maintained, and owned by survey projects.
Ownership is assigned when the survey objects are created, and
each object is owned by one project.

Survey points and measurements can be shared between
projects; through a computation, one project may use points or
measurements owned by another project.

Survey data is always entered through a project. You use projects
to import coordinates, compute coordinates for new or existing
points, or to make use of the survey points and measurements
available from other projects.

Project point name prefix

Survey points are identified by a name—for instance, traverse
points might be named T1, T2, T3, and so on. The same point
names are often used for different points in other projects.
However, since points are shared across the entire survey
dataset, they must be represented uniquely within the point
namespace of the survey dataset.

Each survey project has a point name prefix that, like the project
name, is unique within the survey dataset. When making use of
points from a variety of projects in the survey dataset, you can
use the prefix of the survey project before the point’s name,
ensuring that the correct point is used.

94

Coordinate system

You are not limited to using the same coordinate system for all the
survey projects in a survey dataset. Although the survey dataset
has a coordinate system defined by its spatial reference, each
project can have its own coordinate system.

The coordinate system of the survey project is used when you
are working with your data in computations or importing
coordinates. After they are computed, coordinates are stored in
the native coordinate system of the survey project.

Project locking

When sharing a survey dataset in your organization, you may
want to prevent some users from editing a given survey project.
For example, the project that contains your control points should
not be available for general editing. You can lock such projects to
prevent them from being edited. To edit a project you need to
acquire a project lock. You are automatically given this lock when
you create a new project.

An enterprise geodatabase provides an environment for multiple
users to edit GIS data without locking stored objects—rows in
tables—and without duplicating data. You can create named
versions of a geodatabase. Conflicts in GIS feature datasets are
easily detected, reconciled, and posted. For more information
about versioning, see Building a Geodatabase.

Conflicts in survey datasets are averted through project locking,
which prevents simultaneous edits of a survey project.

Project locking and the multiuser environment for survey datasets
is presented in more detail in Chapter 10, “Managing shared
survey data’.
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Creating and
managing survey
projects

. LSy TaxParc
New survey projects are created want to create a new folder. BTkl [ 5 surveyproject ..
using the Survey Project wizard, i @?ﬁww'sc'a'ke‘ Register For Edit S3ssions 5 o

and project folders let you
organize your projects.

The project requires a coordi-
nate system, which is used
when you work with your data
in computations or when you
import your data. »

Creating a new survey
project folder

1. Right-click the survey dataset
or the folder in the
ArcCatalog tree in which you

2. Point to New and click
Survey Project Folder.

3. Type a name for the folder.

Press Enter.

[ Cakalog

@

B DY

E| (@ Di\Data

- 2 LewisClarkeCo

i SurveyFramewnrk
@ IrFraskr Delete
A ParcelFe Rename

@ ParcelFr

Refresh

Properties...

Fz

Cre.ating a new survey o
Tip proleCt g g::Data
A - B3 LewisClarkeC o
Naming the Project 1. Right-click the survey dataset BB suveyrramewoik

@ Infrastructure | 9%, LCeelete
Ja ParcelFeatures
I ParcelFramework,
2, TaxParcelHasTax
22 TaxRall

-] LewisClarkeCO

Make sure the project name does
not start with a number:

or the project folder in the
ArcCatalog tree in which you
want to create a new project.

Rename Fz2

Refresh

Survey Project ...

Register, For Edit Sessions

Survey Project Folder

ORGANIZING SURVEY DATA

2. Point to New and click
Survey Project.

3. Type a name for the project.
4. Click Next. »

=2F 330

Properties. ..

New Survey Project Wizard

21

Mame

Properties:

< Back |

Neat » |

Cancel

o
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Since the survey project does
not store geometry, there is no
dependence on a spatial
reference precision, only the
coordinate system portion of
the spatial reference is used for
the survey project.

The survey project also
requires a point name prefix.
The wizard ensures that this is
unique across all projects in the
survey dataset. This allows
survey points in the survey
dataset to be uniquely identi-
fied even though they have the
same name.

Ground-to-grid corrections are
used for coordinate geometry
computations. The scale
correction 1s applied to all
distance measurements entered
in COGO computations, and the
angle correction 1s applied 1n all
computations that use direction
measurements. »

For further information about
spatial references, domain extents,
and how these affect precision, see
Building a Geodatabase and
Chapter 3, ‘Survey Analyst
concepts’.
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5. Skip to step 8 if you want to
accept the default coordinate
system, which is the same as
the coordinate system for the
spatial reference of the
survey dataset.

6. Click Select or Import to
choose a coordinate system
for the survey project.

7. Navigate to the spatial
reference that you want to
select, or navigate to the
feature class or feature
dataset from which you want
to import the spatial
reference. Click Add.

Click Next.

Type the point name prefix
that you want to use for this
project.

10. Click Next. »

Pt

New Survey Project Wizas

Coordinate System

Mame: WES_1984_UTH_Zone 118 = Select il
Alias: j 4
Abbreviation:

Remarks: i Imp_m"l Al
Projection: Transverse_Mercator

Parameters: Resel

Falze Easting: 500000 000000 _I
¥ Shaw Details
< Back IWI Cancel

New Survey Project Wizard

Agzign prefi characters for points owned by thiz project. This
prefix iz used a3 a unique sighature to easily identify the source
of a survey point. The names of all new points added through
this project will be prefixed with these characters.

Paint Prefix

< Back, I Mext > I

Caneel

0]
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You can set default standard
deviations that represent the
measurement error inherent in
the devices most often used to
collect the data in your project.

These defaults are displayed
when you add measurements in
new computations. If necessary,
these defaults can be altered
after the project has been
created.

Three types of corrections can
be applied in computations
when calculating coordinates.
These corrections are based on:

e An approximate height
above mean sea level and
earth radius

e The projection used by
computations to account for
meridian convergence

e Meteorological conditions
defined by the temperature
and pressure recorded for
instrument setups (not
required for COGO)

These corrections are defined
through a project. »

ORGANIZING SURVEY DATA

11. Type a scale correction and
angle correction if you want
to use values other than the
default values. These
defaults apply no correction
to the coordinates calculated
using COGO computations.

12. Type default standard
deviation values for the
measured angles and
distances, and for centering
the target and instrument.

13. Click Next. »

New Survey Project Wizard ﬂﬂ
Ground to Grid cormection:
Scale Conection. | fi.00
Angle Conection I 0 oo’ 0" |
< Back Mest > Cancel
New Survey Project Wizard 21xl
i~ Default Standard Deviations for TPS measurements
Std. Dev. Hz Angle - o° on' B"
Std. Dew. % Angle : o o0t B
Std. Dew. Distanice : 00098 it + W Ppm

Std. Dev. Setup Centering Emor : 0.0033 1t
Std. Dev. Target Centering Error : I 00033 ft

Std. Dew. Inatr. Height : I 0.0033 it
Std. Dev. Rod Height : I 0.0033 it
< Back Mext > Cancel
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In some cases, certain of these 14. Click the Sea Level Correc- [New Survey Project Wizard 21x]

corrections have been applied tion Method arrow and click [ Sea Level Correction @
to the imported data and, the method that should be Hiahed Jivare> [=]|||_Brepeites |
therefore, do not need to be applied for computations in Basic 5ea Level Conacion
reapplied during computations. this project. 3 e
I<n thes: fcastehs 0 JO8 cz:p cli(})lo:e 15. Repeat step 16 for the S ———
none= for the correction taal Projection Correction and L e ||
has already been accounted for :
4 ) Meteo Correction methods. =
in the imported data.
16. Click Finish. E
- Meteo Corection
Method: Ih Praperties |
=
=]

< Back I Finish I Cancel |
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Importing survey
measurements
and points

You can import data collector
files recorded using a total
station. In addition to a choice
of different data collector
formats, an ASCII import wizard
allows you to import coordi-
nates for survey points.

Operation codes and
feature codes

Data collector file formats
include blocks of text that are
used to describe methodologies
used in the field. They may, for
instance, define the start of an
instrument setup or a sequence
of measurements that follow
along the edge of a street.

These blocks of text are called
operation codes.

Another important component
of data collector files is the text
blocks used to describe the
features surveyed in the field.
These are called

Jeature codes. »

ORGANIZING SURVEY DATA

—_

Right-click the survey project
into which you want to import
the survey data.

2. Click Import Survey Data.

3. Click the Survey Data

Converter dropdown arrow to
choose the format of the file
that you want to import.

Click the Browse button and
navigate to and select the
data collector file or ASCII
file. You can also directly type
its path and name.

Click Properties. »

£l Catalog

@C:l

E-{ D1y
= @ \Data
E1-{5) LewisClarkeCo)
= @SEUNEVFra etk
P Proje
I Infrastrus * Delete
I ParcelFez Rename F2

I ParcelFra Refresh
Q"n TaxParce

TaxRoll E Impork:

@ LewisClarkeC

Export Survey Data...

&z} @ Bl e

[]..@ E:\arcgis\arcTute Sty ey Brejest Iacking. .

(i E:\ArcSurveyDat,
& Propetties...

= FA Ler” Froperth

Import Survey Data Wizard i

21

— Survep Data Converter

Description:

Properties..”

This converter is able to read and wiite Leica Geosystems G518 and GSI16
formats. Copyright Leica Geosystems A5

=
[7]

~ Source Fil

|E YareSurveyDatalnE \MontanatFieldw/ork\S urvepl0Z gsi

~ Survey Data Format

|GS\Ef1B

Descriphion:

|GS] Format defined by Leica Geosyetems A6, Switzerland

K3

< Hack Next > | Cancel |
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These blocks of text are
interpreted when the data
collector file is imported.

There are many different
formats of operation codes and
feature codes. These require a
variety of different survey data
converters.

These differences occur not
only between different data
converter formats but also for
each converter format.

Survey Analyst supports the
following survey data converter
formats:

e ASCIL

e Geodimeter

e GSI

« SDR

e TDS Coordinate
« TDSRaw

Survey Analyst also supports
an open development
environment for custom
importers. »
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Skip to step 12 if you are
importing an ASCII file
format.

Click the Operation Code
Handler dropdown arrow and
choose the code handler you
want to use for your selected
file format.

8. Click Settings.

9. Change the Operation Code

10.

11.

Settings specific to the code
handler you selected. Click
OK on the Operation Code
Settings dialog box.

Click OK on the Survey
Format Properties dialog
box.

Skip to step 30 if you are not
importing an ASCII
coordinate file. »

Survey Format Properties )

General I

2lx|

r— Format Templat

Drescription,

j Iew
Delste |
N

;I Setlings |

i Operation Code Handler

Diescription

Liscad

|
=T

©

Thiz Operation Code Handler is able to ;I
interprete operation codes defined by
LizTech for Leica Geosystems GSI foimat.

;I Setlings |
—_—1

1

Cancel | Lpply |

{10

Dperation Code Settings

Feature Code Sting Definition

Humber OF Feature Code Characters: |3 j

Humber OF Ling I Characters:
Haon LinelD Char

|+ Line ID &t End

20|

.
,_

Current Definition:

|EEEEEEEE

[, ]

Cancel |

o
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Defining an import
template for ASCII files

Survey point data is often
stored in ASCII files in a variety
of different formats.

The ASCII Import wizard lets
you create import templates that
define the structure of these
ASCII files.

When defining the import
template, you specity the
special delimiter characters
between point attribute fields,
or you interactively specify the
start and end column positions
for attribute fields.

You can then specify how the
importer should interpret these
fields and specity the units
used for the coordinates.

Importing coordinates
from a local coordinate
system

Often a field survey will start
with assumed coordinates
based on an unknown
coordinate system. »

ORGANIZING SURVEY DATA

12. Click the Format Template
dropdown arrow to select it if
you want to use an existing
import template, then skip to
step 29.

Otherwise, follow steps 13—
28 to create a new ASCII
import template.

13. Click New to create a new
template.

14. Type a name and description
for the template.

15. Click Next. »

Survey Format Properties

General I

2lx|

r— Format Templal

MNew Template Mew I

Description,

;I Settings |

i Operation Cade Handler

00

Template Mame: IIanusem

Diescription:

ASCH import template for in-house format. Comma defimited.

Description;
| i
=
‘ ;I Gettitgs |
Ok I Cancel | Aoply |

< Bach |

lext I Cancel

®

101



The data exchange allows you 16.
to define a transformation to

bring these coordinates into the
projected coordinate system of

the survey project. »

17.

Tip

Ignoring lines

Instead of typing the number of
lines to ignore at the top and
bottom of the text file, you can also
click the up and down arrows to
increase or decrease this number.

18.

Tip 20.
Using the keyword

Use the keyword if lines in your file

are tagged with a string to identify

them as importable. Characters

before the keyword in any line are

Click Free for files that have
a special character between
coordinate fields and point
name fields; otherwise, click
Position to use interactive
field-column definition.

Type the number of lines to
ignore at the top and the
bottom of the text file, and
type a keyword if required.

Click Next.

. Check all the types of

delimiters that should be
used to identify columns.

Click Next. »

Ascii Import Wizard

This import wizard enables you to define a template to assist with the import of A5 files. Here pou
can choose the data formal, the starting row, and optionally a line defining keyword.

% Fiee

" Position

- Columns separated by a specific character.

lgnore lines at top:

Ignore lines at bottom:

|

- Fields are aligned in columng with spaces.

2l

—

Keypword:

®©6

Row

0

L
Z
3
4
-3
&
7
a8

Nawe X, T

sz0300,
534300,
540300,
540360,
544300,
560300,
60320,

40z814
403032
403214
403Z6E
403Z1e
403615
403630

.z33,
721,
689,
og8a,
.94l,
.zz3,
_ooo,

274307 .
274293
E74282.
E7549Z.
Z74Z8E .
274257,
274664

396
a7a
&09
202
470
217
El6&

< Back I Nest > I

Cancel

®

ignored. Lines without a keyword
are not imported.

Tip

Column separators

Ifthe delimiter is not a check item,
then type the delimiter character in

the Other box.

Tip

Consecutive delimiters
Check the Treat consecutive
delimiters as one text box if you
don t want the importer to insert

zeros or nulls when no items exist
between delimiters in the file.
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2lx

Ascii Import Wizard

Here you can select the appropriate colurn defimiter character. The data preview window
automatically displays How the data will be imparted.

Colurn S eparators:

[ Tab
[~ Space

¥ Comma [ Treat consecutive delimiters as ane

—

™ Semicalon
[” Other.

a

1 z B

£Z0z00
£34300
£40300
E40260
£44200
Se0300
B&03Z0
E&03240

40Z214.Z33 | Z74207.35%6
403032 721 | 274293 878
403214 A8 | 274287 609 =
403Z6Z. 883 | 275492, 202
A03ZLE. 241 | 274282.470
403615, 223 | 274257.917
403630000 | 274664 516
4032645, 6326 | 27E5071.0453

Hext > |
|

< Back | Cancel

|
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There are also cases in which
the coordinates being imported
have a projected coordinate
system that 1s different from the
coordinate system of the
survey project. »

Inserting column
separators

When defining columns for fields,
click the header row in the
horizontal position where a field
column starts or ends. Columns for
characters that are not required
are also created, but these are left
unassigned in the following step.

Deleting a column
separator

Double-click the column separator
in the header row to delete it.

Removing a column
identifier

Right-click the column header and
click Remove.

ORGANIZING SURVEY DATA

21. Skip to step 26 if you clicked
Position on the previous
page of the wizard.

22. Click the header row in the
horizontal position where
two field columns should be
separated.

23. Repeat step 22 for all the
fields.

24. Right-click a column header

and click the field type that it
represents.

25. Repeat step 24 for each of
the fields that should be
identified for import.

26. Click the Linear Units drop-
down arrow and click the
unit type for the coordinates
in the ASCII file.

27. Click Finish.
The template is created. »

Ascii Import Wizard

This dislog allowes you to set the columb widths for the import of the data,

*Y'ou can et the column seperators as jollows
- Tainsert a column click the lsft mbuse button at the required column position.
- To delete a calumn double click te left mouse button on the desired column separatar.

2lx|

] 1]z 2l

LZ0300 | , | 402814.233 ,2@4307.396
534300 . | 403032 721 | (274293 878
£403200 , | 403214, 683 | 27428Z2.609
E40260 . | 40226Z2.882 | (ZT7E4322.3202
£44200 | 402ELE.241 | (ZT74EZ2Z.470
E&0300 . | 403615 223 | 274257 917
B&0320 . | 403630 000 | 274664 E16
E&03240 - | 402645, 6326 | LZT7E071.049

< Back

Cancel

Ascii Import Wizard

Linear Units:

2lx

o 1 z |

520300 | 402814233 | z7430  Pointld
534300 | 403032, 721 | 274z Easting

540300 | 403214 689 | 27428
540360 | 403262.883 | Z7545  Height
544300 | 403216.941 | 27428 oo
560300 | 403615.223 | z7428

Camment
SE0320 | 403630.000 | 2746
560340 | 403645.636 | 27507

i < Back

Cancel

Ra

Rl
R
Rh

HEmoye

Remove All




In these cases, you can select
the projected coordinate system
for the import file.

If the projected coordinate
systems do not share a common
geographic coordinate system,
a geographic transformation
must be defined.

What is the point prefix
separator?

While in the field, you will often
use survey points that already
exist in your survey dataset. To
identify the survey point and
its project correctly, you need
to use the point prefix together
with the point name. While
naming these points in the field,
you can separate the point
name from the prefix using a
separator character. »
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28.

29.
30.
31.

32.
33.

35.

Click the Template name
dropdown arrow and click
the new template you
created.

Click OK.
Click Next.

Click the second option if
you want to specify that the
source file has a projected
coordinate system that is
different from the target
project, or that it has a local
coordinate system.

Otherwise, skip to step 35.
Click Transformation.

Click the Method dropdown
arrow and click the method
you want to use.

. Type the transformation

parameters, if required, and
click OK.

Click Next. »

Survey Format Properties ﬂﬂ
General I
r— Format Templat
| ——
St D

Drescription,

SCI impart template for in-house format, ;'
Camma-delimited.

Delete |
;I Setlings |

i Operation Code Handler

Diescription
| I
‘ =]

o 1

Cancel |

Apply |

D

Import Survey Data Wizard

" The survey points to be imported are in the spatial ieference of the

target survey project,

% The spatial reference of the survey points to be imparted does nat
match the spatial reference used for the target survey praject.

Spatial Reference:

2=

Hame: Unknown

™ Show Detalls

Transformation

Method:

o
F

;I Select ..
Import ...
A [Tentomnind-—€B)

Local Transformation

<Bacl |Mame Walug et
T % wis Translstion 00000 e
 Axiz Translation 0.0000¢
Save
Z Axis Translation 0.0000f
X iz Flotation oooo
Az Fiotation orooo
Z Axiz Fotation o-ooeo

\:Icn,\a

1.nnnnnn

| of”
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The prefix separator must be
specified for the importer so
that it can correctly interpret
the prefix and can search the
correct project for the survey
point identified in the importer
file.

Defining default standard
deviations

When importing survey point
coordinates, it is possible to
also import the error information
in the form of a standard
deviation or covariance matrix.
When the importer does not
find this error information in the
import file, it can assign some
default values that you define.

Creating a log file

The importer will allow you to
specify the name and location
of a log file that records the
results of an import.

ORGANIZING SURVEY DATA

36.

37.

38.
39.

40.

Type the point prefix
separator string.

Type default standard
deviations for position and
elevation.

Click Next.

Click the Browse button and
navigate to the location in
which you want to save the
log file. Provide a log file
name and click OK. You can
also directly type its path
and name.

Click Finish and click OK on
the Import Survey Data
Wizard dialog box.

Import Survey Data Wizard

21x

— Piefiz Separator

The point prefiz separator iz used to separate the point name from the
survey point prefix. Survey points not having the separatar defined in
the paint name are to be considered as points belonging to the target

sSurvey project.
Foint prefis separatar. l_
-~ Point Qualiy
' Basic Entry
Std. Diew. Position I .02 m I

Std. Diew. Elevation I 08 m |

 Advanced Entry

b: 1.000
Qe [2000=00 @xr | oz |
Gy |2 000s-004  Qyz:
Qzz 0.003
< Back. I Next > I Cancel |

58]

Import Survey Data Wizard

2lx]

W Create Log File

The log file logs information [wamings, emors etc] about the import

process.

Log file:

IE:\D OCUME ~14tim237 9 LOCALS ™14 TemptSurveyD atab=ch E}

< Back

Cancel

105



Previewing
survey data

You can preview the geography
of survey data in your survey
datasets, folders, and projects
without having to create a map.

For example, you can use the
Preview tab in ArcCatalog to
get visual confirmation that the
correct file was imported.

You can identify specific survey
points and measurements
displayed in the preview.

For more information about
ArcCatalog functionality, see Using
ArcCatalog.
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Previewing survey points
and measurements

1. Click the survey dataset
folder or project you want to
preview.

2. Click the Preview tab.

Fle Edic Yier Go Tooks

=

= R

2 e @ ISIylsheet

FGDCESAI | A e

| Lozatian

|D DatahLewislarke O mdbhSurveyFramework \Field Surves\Survepf001

=EE e

| Corterts Probiew | Metadata|

&) Catalog
@
@ o
= (@ DiData
) LevisClarkero
E-E8 SurveyFramendrk
- COGOo
B[ Field Surve
[l Survey 001
L survey 002
-8 GCDB
2 Infrastructure
- ParcelFeatures
B3 ParcelFramemork
3 TaxParceHasTaxRal
TaRol
4] LewisClarkeCO

o[l 1
I E |‘I Preview: Gieagiaphy -

= |

Identifying survey points
and measurements

1. Click the Identify button on
the Geography toolbar.

2. Click the survey point or
measurement in the preview
that you want to identify.

3. View the details displayed in
the Identify Results dialog
box.

-1 ArcCatalog - Arcinfo - D:\Data)\LewisClarkeL Duntlb\S

Ele Edit View Go Incks Help

L0l x|

p:.|g;g‘aggx Ey g|g|@s|w]su&sheat FEOE ESAI 2 =
Lopstion: —[0Dtahl swisClarkeC0 mibhSLrveyFramevork \Fiskd SurveySurvey 001 = H aamdlo|
|| Contents Preview | Metadata |
B Catalog -
@ ch [ =l
@ o it
DGl.gizt;‘sc‘ark Layers: [<Topmost layers =l
288 suvey [ Fants [Cocatiory (403808 065875
g i = Propery | Vake =
Bl Froject Survey 001 \
i OBJECTID 24
Neme  RSODT R
- GC %
1] Infrasi Y -
- Parcell Z _|;|
3 Parcell 4 1 B
- TaxParcelEsTaxral
TaxRol f
] LewisClarkeco - di i L
4 | Preview:  [Geogiaphy 2
£

© 2]
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Exploring and

viewing survey
properties and
metadata

To get more information about a
survey project or survey
dataset, go to its properties.

Additional documentation
about the contents of a survey
dataset or project is available
through its metadata. This
documentation can also be
added using the metadata
editor.

For more information about using,
creating, and editing metadata, see
Using ArcCatalog.

ORGANIZING SURVEY DATA

Exploring survey dataset
and project properties

1. Right-click the survey dataset
or survey project for which
you want to see properties.

Click Properties.

Explore the properties using
the tabs in the Survey
Dataset Properties dialog
box. You can change the
properties for your survey
dataset or project.

4. Click OK.

£l Catalog

@ [}

(g Do

=) @ D:ipata

B LewisClarkeCOr

E| @ SurveyFramework

-8 coso X pelete
L - Field Survey

E Survey 00
R survey oo Refresh

¢ -8 Goos Hew »
L Infrastructure

@ ParcelFeatures REeqister For Edit Sessions

L ParcelFramework

2 TaxParcelHasTa:

Rename Fz

LA TaxRol 3

Survey Dataset Properties ﬂﬂ

Genelall Packagesl Spatial Reference  Feature Classes |

Chaose the feature classes to associate with the survey projects in

this dataset:
Feature Class Feature Dataset =
Boundary ParcelFeatures
TaxParcel ParcelFeatures
OwnerParcel ParcelFeatures
FLSSFirstDivision ParcelFramework.

FL555econdDivision ParcelFramewiork

=
q [ o

Ok I Cancel Apply
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Viewing project metadata

1.

Click the project or survey
dataset.

Click the Metadata tab.

Click a tab on the metadata
page to see a specific
category of the metadata
contents.

Click the Stylesheet
dropdown arrow to change
the metadata’s appearance.

¥ ArcCatalog - Arcinfo - D:\Data’\Botswana.mdb}DSL Submitted Sur¥eysG aborone Administrative Di

Eile Edt View Go Tools Help

o @ R X

22| @ w2 [sveendes [Foocesm o] E 4 ;3‘

Location ID DatahBotsvana, mdh\DS-\] Submitted

vrrrso] ||| @ @ ) | @ [ |

|»

B Catalog

@

@ o

=-(@ 0\Data
B Botswana
DSL Submitted Surveys
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{8 Psonz?
=Re" Pgsoosa

it

[8 Lot 956 - relocation

(& Lots 3004-4556 subdivision
(8 psn0s4+

- Cadastre Freshold
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@
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{19 Database Connections

Conterts | Froview  Metadata |

Desctri

Keywords

Description

Lot 4775 - relocation
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data set.

Abstract
REQUIRED: A brief narrative summary of the
data set

Purpose
REQUIRED: & summary of the intentions
with which the data set was developed.

{8 Coordinate Systems -
0 — | L2 =]
Fersonal Geodatabase Survey Project selected G
rcCatalog - Arcinfo =181

Elle Edt Miew Go Tooks Help

o |63 @B B X 5

Location ID Dt Botswana mdbWD 5L Gubmitied

veietesole] ||| @ @ 1 @] 0] |
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@i

@ on

=@ 0i\Data

B3 Botswana
=8 D5L Submitted Surveys
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PS0027

(4@ PSo0s3

(8 Lot 4775 - relocation

8 Lot 986 - relocation

8 Lots 3004-4556 subdivision
(8 psn0s+

2 Cadastre Freshold

EX Cadastre Tribal Lease

@

(@ E:laragis\ArcTutor|Survey_Analyst

(@ E:lArcSurveyDataOnEiMontana
Fil

(@ Hi\Datalbpe
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Data format: ESRI survey dataset project
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Location: file: /A\DIESEL\D$4DataBotswana.mdb

ISO and ESRI Metadata:
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Resource Identification Informtion
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Distribution Infarmation
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UsiNGg ARcGIS Survey ANALYST




Visualizing survey data

INTHIS CHAPTER

Exploring survey layers

Creating survey layers

Working with symbols and labels
Visualizing error information
Using survey fields for symbology

Representing projects in a survey
layer

Symbolizing feature links

InArcMap it is possible to draw, query, and edit the survey data stored in
a survey dataset. Using survey layers to draw measurements and survey
points, you can visualize survey datasets and survey projects on the
map.

There are many ways to represent your survey data on the map. For
instance, you can:

Label points and measurements based on attributes, such as point
name or measurement value.

Display points and measurementsin multiple sublayersusing different
symbols to represent different characteristics.

Create a legend to describe the purposes of symbols.
Display magnified error ellipsesfor survey points.

Limit the display to survey objects owned or referenced by a specific
set of projects.

In this chapter, you' Il learn about the different properties of survey layers
and how to map your survey data in the most effective way for your
specific task.
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Exploring survey layers

You create a survey layer whenever you add survey datasets or survey projects to the map. Like other map layers, survey layers appear

in the table of contents of a map document.

A survey layer has properties and a set of renderers for displaying different survey classes. A group layer has a set of sublayers.

Multiple sublayers are typical; usually there is at least one for each of the measurement classes supported and at least one to represent

the survey point class. You can choose a renderer for each sublayer to control how the survey dataset is drawn.

Click here to add a survey layer to the map.

% Survey Framework - Projects.mxd - ArcMap - ArcInfo
J File Edit View Insert Selection Tooks ‘window ﬂlp |
eI ||—_|115145 i &R
x| =l
NS SE 0340 = g Layers
B M S Fi k Praject: Q . . )
ot Survey layers display the points and measurements stored in the survey dataset.
@ Provisional
B & Caordinated Foincs Sublayers are used to draw points or measurements based on their properties.
@ ComputedfImported
K EO02 = M TPS Measurements
@ . T . .
—Eﬂ?:spurement Different symbols on the map distinguish different types of measurements.
= COGO Measirements
— OG0 Measurement
a Survey Framewark - Errars elipses
50300 PP— = C.uolrniroart;dd%intls ) . .
B lipse. | Error ellipse symbols can be defined for survey point sublayers.
=
JINEY B0 0260
Layer Properties 21l
Genelall Source  Sublayers | Survey F“ruiectsl
4] Jf | Layers e
gwanna M LI .E dP Sub Layer Mame: Ur-coordinated Points
oordinated Points
W = LI J j [ TFS Measuements Biopares
[ [403156.04 274038 20 Meters | v OGO Measurements P i
Type of Sublayer. IF'mnts
Labels are used to provide descriptive text for the 7
survey objects on the map. ‘ 4@ %6
Use the Layer Properties dialog box to add and | a @D
remove sublayers and change their drawing order. _Remve |
T e |
110
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Survey layers are used to represent one or more survey projects in the survey dataset. They offer a great deal of flexibility, since you
can use a single survey layer for all survey projects or add a survey layer for each project. The projects represented by the survey layer
are selected from the Layer Properties dialog box.

% Survey Framework - Projects.mad - ArcMap - At -3 ArcCatalog - ArcInfo - D:\Data'LewisClark =10l x|
File Edt View Insert Selection Tools Window Help File Edit View Go Tools Help |
DEE& & =X |0 o|d = =0 =N H e las

x x| Card |
£ £F Layers - £ (@ o =]
£ aF MName:
B M Un-coordinated Points =0 Data Tupe:

< Provisional
= B Coordinated Points
@ Computed/Tmported
= B TPS Measurements
& setup
— Measurement
£ M COGO Measurements
—— COGO Measurement:
Bl B TaxParcel

- LevisClarkeCO

£ BB surveyFramework
L[ coso
| B4 Field Survey
H Survey 001
[ I
| =8 GeoB
: [ T1groaw

Drag and drop projects, folders, or survey datasets

I Infrastructufe
) ParcelFeatufes

o

] - i

= Survey Framework - Errors eu
= B Coordinated Points

# Imported —

[ 1Error Elipse =
< | ;IJ

- TaxParcelHasTaxRol
- [E TaxRol

§ LewisClarkeCO

(- documents

¥ (-] Email Archive

Display | Source

Jaio = 4]

[ 40473079 27 7
2{x]

Genelall Sourcel Sublayers  Survey Projects |

E SurveyFramework
- Fisld Survey
- 001
G Survey 002
- GCoB
-1 T11NR O

Select 4l

from ArcCatalog to ArcMap.

Use the survey Layer Properties dialog

Deselect Al

o]

Cancel

Apply
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box to define the survey projects that the
survey layer represents.
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Creating survey
layers

If you do not already have a
predefined survey layer, you
can create one from existing
survey data. Create a survey
layer by adding a project,
project folder, or survey dataset
to the map. ArcMap creates a
new survey layer that repre-
sents the set of survey projects
that you added.

Once a survey layer exists in
the map, you can choose to add
or remove sublayers for the
supported survey classes,
define a scale range at which
these sublayers are visible, and
detine how to draw them.

Tip

Adding a project folder

You can add all the projects in a
folder to the map by clicking the
Add Data button, navigating to the
folder, selecting it, and clicking Add
in the Add Data dialog box. You

can also drag and drop the whole
folder from ArcCatalog to ArcMap.
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Adding a survey dataset
in ArcMap

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

2. Click the Look in dropdown
arrow and navigate to the
geodatabase that contains
the survey dataset that you
want to add to the map.

3. Click the survey dataset.
4. Click Add.

ArcMap creates a new layer
on the map that represents
all the projects in the survey
dataset.

Add nzw
| Showoftype: [Dathsels and Layers [%1yr) =l Cangel

. Survey Framework - Projects.mxd - ArcMap - ArcInfo

J Eile Edit Wiew Insert Selection Tools Window Hflp

ER=2= =1 gx‘nm|ﬂ|wwsr,a41 w1 |2 | & w2

5 & Layers Add Data =l
B B TaxParcel
L]

HCpParcelFeatures
L ParcelFramework
% TaxParcelHasTaxol
Z2] Taxkoll

Displ
= Mame: |5ur beyFamework. Add

© (4]

Adding a survey project
from ArcCatalog
1. Arrange the ArcCatalog and

ArcMap windows so that you
can see both on the screen.

A

Navigate to the survey
project in ArcCatalog that you
want to add to the map.

3. Click and drag the project
from ArcCatalog.

4. Drop the project over the
map display in ArcMap.

ArcMap creates a new layer
on the map that represents
the project.

-V ArcCatalog - Arcinfo - Dr\Datal\LewisClark o (=] 2]
J File Edit Wew Go Tools Help |
| o BRY LEES o as
x|| Contents | Freview | 41 »
£ LewisClarkeco -
S surveyFramework Vi
" & (@ coso oy 001
. 4gll Field Survey Bsurvey ooz e
H & survey 00t
%_Survey Framework - Projects.mzd - ArcMap - Arcinfo =13 x|
J Eile Edit Yiew Insert Selection Tools Window Help L
Tuuls H
+ x
! : @Q
1 B4 SurveyFramemark. \ Lt LG
& Lo B M Poirts N
& s & Foink / o @
m— B M TP Measurements
o @ setup _ﬂ_o
Persanal Geodal — Measurement Rk
. B M COGO Measurements
— COGO Measurement Lil ]
E O TaxParcel — & F
=
= =l .
Display [ Sovrce] B 1 B

[ [403004.75 27492114 Meters | 7
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Tip

Layer properties

You can open the Layer Properties
dialog box for a survey layer or

sublayer by double-clicking its
name in the table of contents.

Tip
Removing a sublayer
To remove a sublayer, click on the

name of the sublayer in the Layers
list and click Remove.

Tip

Drawing order of sublayers
To draw any sublayer above or
below another, click the name of the
sublayer in the Layers list, and use
the up and down arrows to move it
to the desired position. The layer

highest in the list is drawn on top
of all the others.

Tip

Sublayer properties

To get to the sublayer properties

from the Layer Properties dialog
box, click the sublayer name and
click Properties.

VISUALIZING SURVEY DATA

Adding a new sublayer to
a survey layer

1. Right-click the survey layer to
which you want to add a
sublayer.

2. Click Properties.

3. Click the Sub-Layers tab in
the Layer Properties dialog
box.

Click Add.

5. Click the name of the survey
class for the sublayer type
you want to add.

6. Click Add in the Add Sublayer
dialog box.

7. Click OK in the Layer
Properties dialog box.

A

% Survey Framework - Projects.md - ArcMap - ArcInfo

J File Edt “iew Insert Selection Tools Window Help

—lojx|
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F £F Layers |
= B
= M Points Copy

& Point * pemove
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— Measureme Wisible Scale Range b
= COGOMeasure —————————————————
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B O TaxParcel Save fis Layer File = |
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Display | Source | [ I
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Layer Properties 21x
General | Souce  Sub-Layers | Suivey Projects
Layers: —p
Foirts Sub Layer Name. Foints
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Type of Sublayer: Foints
f : / g?’.’
. (b7 C ,j
4 t Add Sublayer
Remove 3
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Working with
symbols and
labels

Deciding how to represent your
data on a map is one of the
most important aspects of
mapmaking.

For survey data, you must
consider whether the map
should convey the following
information:

¢ Measurement values

¢ Names and elevations on
survey points

e Error ellipses for coordinate
reliability

e Ranges of coordinate
reliability

e Ownership of survey
objects by project

*  How survey points are
associated with features

Using symbols and labels, you
can present to the map reader
your survey data in a way that
best communicates this
information.
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Creating a point sublayer
symbol

1. Right-click the survey point
sublayer.
Click Properties.
Click the Symbology tab.

Type the text you want
displayed next to the symbol
in the legend.

5. Click the Symbol button. »

% Survey Framework - Projects.mxd - ArcMap - ArcInfo

J File Edit View Insert Selection Tools Window Help

=10l x|

IDEE& & BEX|a | d|iEa -‘kg|‘§j|\?|

[ER=] Layers
= SurveyFramework
=] - [

@ | X Remove
=] Poir
&

(2 oy :

— Measurement
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-

— COGC Measurement =
= O TaxParcel
[}
=
Display | Source | 3o =4 I i
Display the properties of this layer l_ \403993‘26 274808.59 Meters | S

o]

Layer Properties x|
General  Sumbalogy | D\splayl
Search Cieria =1 Query Builder,
Point | Encr Elipss |
i~ Symbol
i~ Legend
Label appearing next ta symbal in table of contents: Provisional
Additional description appearing nest ta the symbol in your map's legend Descriptian..
5
’7 [~ Show Text Setiings: ‘
ok | cenced | seny |
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Tip

Symbol Selector

You can get to the Symbol Selector
dialog box quickly by clicking on
the symbol in the table of contents.

Tip
Symbol Property Editor
For more advanced symbol

options, click Properties on the
Symbol Selector dialog box.

For more information about
working with the Symbol Property
Editor, see Using ArcMap.

VISUALIZING SURVEY DATA

6. Click the Category dropdown
arrow and select a point
symbol category.

7. Scroll through the available
symbols and click the symbol
you want to use.

8. Click Color to choose a color
for the new symbol.

9. Type a symbol size.

10. Type a symbol rotation value
if you want the symbol to be
rotated.

11. Click OK on the Symbol
Selector dialog box.

12. Click OK on the Layer
Properties dialog box.

Symbol Selector

Categoy: | &l

Circle 1

*

Fentagon 1

Find Square 1

A&

Triangle 2

Soquare 1

Hexagon 1

Circle 2

@

Pentagon 2

A

Tiiangle 1

Octagon 1

Square 2

Hexagon 2

~ Preview

i Options

Color

Size

Angle;

Properties.
More Symbols =

Save | Reset

@ [ ] @ = 0K I Cancel

e 00
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Changing the way TPS
measurements are
symbolized

1. Right-click the TPS Measure-
ments sublayer containing
the symbol you want to
change.

Click Properties.
Click the Symbology tab.
Click the Measurement tab.

Click the Symbol button to
change the instrument
measurement observations
symbol.

o &M DN

6. Click the Category dropdown
arrow and choose a line
symbol category.

7. Scroll through the available
symbols and click the line
symbol you want to use.

8. Click Color to choose a color
for the new symbol.

9. Click Properties. »

Layer Properties 2lx|
General  Symbology | [
Search Criteria =] Guen Buider..
=
Setup  Measurement |
- Gymbol
i~ Legend
Label appearing nest to symbol in table of contents [Measurement
Additional deseription appearing nest ta the symbol in your map's legend Desciiption |
Text
’7 [ Show Text Settings
ok | Cancel |
Symbol Selector 2l
Categors | 4l x| [ Preview
— —_— .-
Highway Highway Famp  Espresswap
~Oplions——————————————
Color: |
_ . m 0
Expressway Famp  Maior Aoad Aiterial Strest whdh: |12 =
e R R g
Collector Stiest  Fiesidential Street Rairoad
e e S e O ]
River Boundary. Boundary. State Hplsthiols =
Hational
e I Feset I
_ I Coreet_|
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VISUALIZING SURVEY DATA

10.

11

13.

14.

15.

16.

17.

18.

19.

Click the Properties Type
dropdown arrow and click
the type you want to use.

In this example, a
cartographic line symbol is
chosen so that an
arrowhead can be used at
the endpoint of each
measurement.

. Click the Line Properties tab.
12.

Click the line decoration
style you want to use and
click Properties.

Click the Category
dropdown arrow and select
a point symbol category.

Scroll through the available
symbols and click the
symbol you want to use.

Click Color to choose a color
for the new symbol.

Type a symbol size.

Type a symbol rotation value
if you want the symbol to be
rotated.

Click OK on the Symbol
Selector dialog box.

Click OK on the Symbol
Property Editor. »

21
- Previ i~ Properties:
Type: [Cartographic Line Symbol - Units: [Faints -
- Catomaphic Line | Templste. Line Propeties |
Difeet 00000 =
9 - ® Line Decaratiors:
i e
s |
e
ok © =
— - —
Propetties, :l-
2 | s el
5| g
oK I Cancel
(12 ®
Symbol Selector 2l x|
Category: | Al j [ Preview
® | A :I =
Circle 1 Square 1 Triangle 1
i~ Dptions
I
Color - @
- e ® N
Pentagon 1 Hexagon 1 Dctagon 1 Size |E =1 @
Angle:  |0.00 == m
Find Square 1 Circle 2 Square 2
‘ . . Froperties
Tiiangle 2 Fentagon 2 Hesagon 2 Al -
Save... Reset
. . . =l 0K I Cancel
0
®
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20. Click the Setup tab. Layer Properties

21. Click the Symbol Selector
button to change the symbol
for instrument setup.

22. Repeat steps 13-18.

23. Click OK on the Layer
Properties dialog box.

Labeling all survey points
in a sublayer

Layer Properties

1. Right-click the sublayer you
want to label and click
Properties.

Click the Symbology tab.
Click the Point tab.
Check Show Text.

Click Settings. »

o > 0N
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VISUALIZING SURVEY DATA

Click the Label Field
dropdown arrow and click
the field you want to use as a
label.

7. Click Expression.

8. Double-click, in order, any

10.

11.

additional fields you want to
add to the end of the label.

Click OK in the Expression
Properties dialog box.

Click OK in the Text Settings
dialog box.

Click OK in the Layer
Properties dialog box.

Text Settings

Method: [ Label al survep cbiects the same way. |

Expression Propetties

Qzz
RelDirection
RelHeight

[Mame] &" " & [Z]

T T I N
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Labeling a subset of
survey objects in a
sublayer

1. Right-click the sublayer in the
table of contents you want to
label and click Properties.

Click the Symbology tab.

Click the tab for the measure-
ment or point you want to
label.

In this example, it is the
Measurement tab for total
station observations.

4. Check Show Text and click
Settings.

5. Click the Method dropdown
arrow and click Label using
advanced options.

6. Click the Label Field
dropdown arrow and click the
field you want to use as a
label.

7. Click SQL Query. »

Layer Properties alx|
General Spmbology | Display |
Search Ciiteriar =
9 Getup | Maasurement |
~Sumbol
J
 Legend
Label appearing next ta symbal in table of contents: TPS Observations
Additional description appearing nest to the symbal in pour map's legend Description...
Text
6 ’V l? Show Text | Settings |
[

ok | Cencel | Apok

2%
Method: |Label using sdvanced options |
- Class:—| Default =l —|
Label objects in
Add.. Dekete Rename.. | 'sal Quey.. || F22e, bk
Text Sting
i~ Text Spmbal
AaBhvyIz Symbol...
i~ Other Optian: Pre-defined Label Style
Label Placement Options. .. Scale Range. .. | ’7 Label Stules. . |
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VISUALIZING SURVEY DATA

8. Click the operators and
double-click the fields in the
Fields list to build an expres-
sion to identify the subset of
survey objects that you want
to label.

In this example, total station
measurements with a slope
distance between 200 and
300 will be labeled with their
horizontal angles.

9. Click OK.

10. Click Label Styles to choose
the style—for instance, font
and size—of the label you
want.

11. If you want to create addi-
tional subsets of survey
objects to label, click Add
and type a new class name.

12. Repeat steps 7-10 to create
additional subsets of survey
objects that you want to
label.

13. Click OK.

Query Builder

Fields

4

[Hafngle] = < Like
[¥&ngle] _I _I _I
[SlopeDistance] -
[RedHeight] S S T
HzéingleType]

[ReflectorConste

[Compensatorr
v S0L nfa.. | Completelist |

SELECT * FROM TPS Measurements ‘WHERE

AnaleType] ;I LI LI
reinainioney | L 0 et

2l

Unique sample valuss;

[SlopeDistance] > 200 OR [SlopeDistance] <=300

Clear | Werify | Help I Load... | Save.. |
0K I Carcel
(9
Method: |Label using advanced options. =
- Class: | Defaul =
Q—t= Do | | Renane.. | | S0Lauey..| 7 febejctistin

Text a
’VLabel Fieldt [Hztngle

3 Gl

i~ Text Symbol
2aBlivyEz Symbol...
i~ Other Option: Pre-defined Label Stule
Label Placement Optians... Scale Range.. | ’7 Label Styles... :

@
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Visualizing error
information

Where error information is
available in the covariance
matrix of a survey point, it is
possible to display this
information for a point’s GIS
coordinate. If you alter the GIS
coordinate using the
Coordinate Manager tab, the
new error information is
updated on the map.

Since the error ellipse is only
visible at very large scales, you
can select a magnification
based on the typical map scales
that you use. In this way, you
can get a relative indication of
error in the coordinates based
on others.

122

Drawing error ellipses for
survey points

1. Double-click the survey point
sublayer name for which you
want to display error ellipses.

2. Click the Symbology tab.

3. Check the Show Error Ellipse
check box.

4. Click the Symbol Selector
button if you want to change
the symbol for the error
ellipse.

5. Type a value for magnifica-
tion of the error ellipse for
displaying it on the map.

6. Type a text description to be
used in the legend for the
survey point sublayer.

7. Click OK.

% Survey Framework - Projects.mi «d - ArcMap - ArcInfo

J File Edit Yiew Insert Selection Todls Window Help

JDE‘NEQH’ gx‘nn‘\-l;|1.25,441 v|;ﬁ’|@‘k‘?‘

E |

= £ Layers
= SurveyFramework
B
s Provisional
= Paints
& Point
= B TPS Measurements
& Setup
— Measurement
= b 0060 Measurements
—— OGO Measurement
E O TaxParcel
O

Displap | Source |

301l 1 0

|4I3338EI.73 273529.67 Meters o
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Layer Properties

General " Symbology | D\splayl

Search Criteria

=] [[Guey Buider.. |
k|

Point  Enor Elise |

w Show Emor Elipse

Sypmbol Label appeating nest to symbal in tabls of contants: Enon Elipse
“2
Additional deseription appearing next ta the symbol in Dessrigtion..

your map's legend

o Magrificaion Factor: [ioog |

ok, | Concsl Apply

(7]
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Using survey
class fields for
symbology

Using an attribute-based query
definition on sublayers, you
can draw survey points or
measurements differently based
on the attributes of the survey
classes that the sublayers
represent. For instance, you can
use different symbols for
survey points that occur above
and below a specific elevation.

You can also select the set of
survey projects that should be
represented by the survey layer.

Tip

Using the NOT operator
When displaying two sublayers of
the same class, it is often necessary
to define queries in which one is the
inverse of the other. Otherwise,
symbols will be drawn on top of
each other. You can avoid this by
repeating the query and prefixing it
with the NOT operator for the
appropriate sublayer.

VISUALIZING SURVEY DATA

Defining which survey
objects to display based
on their attribute fields

1. Right-click the survey point
sublayer.

Click Properties.
Click the Symbology tab.
Click Query Builder.

Double-click the field you
want to use in the query.

o k> 0D

6. Click the logical operator you
want to use.

7. Scroll through the unique
values list and click the value
you want to use as part of the
query, or type the value in the
query box.

8. Click Verify to verify the
query.
9. Click OK.

% survey Framework - Projects.mxd - ArcMap - Arcinfo

J Eile Edit Yiew Insert Selection Tools ‘Window Help
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Representing
projects in a
survey layer

When displaying your survey
information on the map, you will
often want to view it based on a
specific project or set of
projects.

The survey layer has a set of
survey projects that it repre-
sents, and changing which
projects are represented by a
layer 1s easily done through the
Layer Properties dialog box.
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Changing the projects

represented in a survey

layer

1. Right-click the
SurveyFramework layer.

2. Click Properties.

3. Click the Survey Projects tab.

Expand the survey folders
and check the projects that
you want to be visible
through the survey layer.

5. Click OK.

— COGO Mea
= Fro
e— T TT Tararcel 3y Pro

=
J Eile Edit Wiew Insert Selection Tools wWindow Help ‘
ER=R= R e | e —1 | v|=g|@|g?|

B Provisianal % Remove
FI B Prints

@ Zoom To Layer

& Paint

= TPS Measurem Wisible Scale Range b
@& Setup
- TPSObs | A3 D

B M COGOMeasur gave as Layer File

O
£ = j_l'
Dizplay N ell J »
Display the properties of this layer [403635.43 274576.00 Meters )

0____‘-, fmlic )
i G

21

Layer Properties

General | Souwrce | Sub-Layers  Survey Projects |

=8 SurveyFramewark
-8 Field Survey

Select &l
£ ace - Deselect All

o O THINRD4W

oK I Cancel Spply

o
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Symbolizing
feature links

Survey points often represent
the location of features. When
these features are represented
in layers on a map, it is possible
to create links with their
surveyed location. These links
can be displayed on the map.

Additionally, you can have the
feature vertices symbolized
based on their links with survey
points. Feature vertices have
three different states in relation
to survey data:

*  Unlinked
e Linked to survey points

e Linked and snapped to
survey points

You can choose whether or not
to display this information, and
you can choose the symbols
that should be used to repre-
sent the different link states.

To learn how to create links and
update feature geometry based on
links, see Chapter 8, ‘Editing
feature geometry’.

VISUALIZING SURVEY DATA

Switching on symbols for

feature links

1.

Click View in the Main menu
and click Data Frame
Properties.

2. Click the Feature Link tab.
3. Check Show Vertex States to

display a link symbol on
feature vertices that are
linked and a snap symbol on
feature vertices that are
shapped.

Check Show Link Lines to
display link-lines between
survey points and feature
vertices.

Click OK.

J Eile Edit |Wiew Insert Selection Tools win

[, Data view
E& Layout Wiew
Zoom Data

Zoom Layouk
Brokmarks

v v v ¥

Taakbars
|El 7able of Contents
[V status Bar
Qverfiow Labels
Identify Results
|;[T seralbars
(%] Fulers

IFF- (GUHES
arid

Data Frame Properti

General | Data Frame | Frame | Coordinate System | lurination | Grids |
Labels | Annotation | EstentRectangles | Size andPastion  FeatureLink
Lets you control the symbology used to indicate how features are linked of snapped to
paints in a survey layer.
~Feature Vertex Spmbals ——————————
Linked State: ® Snapped State: A
e——-ﬁ Show Vertex States
~ Feature Link Line Symbal
Link Line: ]
o——-p Show Link Lines
Scale Range. .. |
1] I Cancel Apply
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Changing the symbols
for feature links

1.

Click the View menu and
click Data Frame Properties.

2. Click the Feature Link tab.
3. Click the Snapped State

Symbol Selector button.

Click the Category dropdown
arrow and select a symbol
category.

Scroll through the available
symbols and click the symbol
you want to use.

Click Color to choose a color
for the new symbol.

7. Type a symbol size.

8. Type a symbol rotation value

10.

11.

if you want the symbol to be
rotated.

Click OK on the Symbol
Selector dialog box.

Click the Link Line Symbol
Selector button if you want to
change the Feature Link
Line symbol and repeat
steps 4-9.

Click OK on the Data Frame
Properties dialog box.

Data Frame Properties x|
General | DataFrame | Coordinate System | llumination | Grids | Labels |
fnrotation | Extent Rectangles | Frame | Sz andPosiion  Featue Link ]

Lets you control the spmbology used to indicate how features are linked or snapped to

points in & survey laper

i~ Feature Vertex Symbols

¥ Show Vertes States

Linked State. * Snapped Stale: o |

- Feature Link Line Symbal

Lirk Line:

I Show Link Lines

Scale Range. |

®

[ o |

Cancel Al

Symbol Selector

Category [ &1 |
e = . j
Circle 1 Square 1 Triangle 1
L L 4 ®
Fentagon 1 Hexagon 1 Octagon 1
Prd Square 1 Circle 2 Square 2
A @ L 4
Triangls 2 Pentagon 2 Hexagon 2

A

i~ Options

Color .l-I
Size:

Angle: |25 T

@00

Properties...
More Spmbols =

Save. Resat

@ [ ] @ =l 0K I Cancel
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Scale range for feature
link symbols

In some cases, you do not want
to display the link symbology at
very small scales. You can
adjust the minimum scale at
which the symbology will
appear in the Data Frame
Properties dialog box.

VISUALIZING SURVEY DATA

Changing the scale range
for feature link symbols

1. Click the View menu, and
click Data Frame Properties.

2. Click the Feature Link tab.

3. Click the Scale Range
button.

4. Click Don’t show when
zoomed.

5. Type the minimum scale in
the Out beyond 1 text box.

6. Click OK on the Scale Range
dialog box.

7. Click OK on the Data Frame
Properties dialog box.

In this example, the link lines
and feature vertex symbols
will not be displayed at a
scale lower than 1:10000.

3

Data Frame Properties B 7 illl
General | [rata Frame | Coordinate System | Iurmination Grids | Labels |

Annatation Groups | Estent Rectangles I Frame: I Size and Position  Feature Link

Specify how links between feature vertices and survey data will be drawn by the
Survey Analyst Extension

— Feature Vertex Symbol

Linked State: 4

IV Show Wertex States

Snapped State:

r— Feature Link Line Spmbol
Lirk: Lines | ‘

Wl scale x
o o T 54

Specily the range of scales at which feature links will be shown

e " Show at all seales

o—_ﬁ Dian't show when zoomed:

Out beyond 1

10000 [minimum seale]

[rbepond |-

(it sEale]

0K I Cancel |
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Using the Survey Explorer

INTHIS CHAPTER

An overview of exploring survey
data

The Survey Editor toolbar
Working with the Survey Explorer
Creating list pages

Selecting survey objects
Navigating dependencies
Navigating to details

Map highlighting options

Using the Active object context
menu

You can explore and edit your survey data in the Survey Explorer. It is
important to be able to visualize survey points and measurements as
described in the previous chapter. You also need to view and analyze
numerical values of measurements and coordinates created in your survey
dataset. To obtain thisinformation, tools and commands are used to add lists
of coordinates, measurements, and computations to the Survey Explorer.

In this chapter, you will interact with the Survey Explorer by:

Selecting rows of survey objects from alist
Applying operations to selected rows of survey objects

Navigating from selected survey objects to dependent objectsin a
computation network

Moving back and forth between pages stored in a stack
Viewing the details of a stored survey object

This chapter covers the important tools and commands for exploring and
navigating the survey dataset, as well as the details of working with the
Survey Explorer.
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Exploring survey data: an overview

The following is a general overview of how to explore your
survey data using the Survey Explorer.

1. Start ArcMap.
2. Open a map document or create a new one.

=y =y

|

Open button
New Map File button

3. Add a survey dataset or survey project that you want to edit
to the map.

[ ]

Add Data button

4. Add to the map the survey projects that you want to explore.
Survey layers are created in the map document.
5. Add the Survey Editor toolbar to the map.

ﬁ Daka Yiew
& Layout View
Zoom Data »
Zoom Layout »
Bookmarks [
4 |7 Main Menu
E Table OF Conkents |7 Standard
|7 Status Bar |7 Tools
Cverflow Labels Draw Add the SUrVey
Identify Results |7 Editor | Editor toolbar to
EScmllbgrs— |7 Supvey Editor the map
EE Rulers Survey Analyst
b4 Guides Survey Explorer
[ el Spatial Adjustment
Effects
Dimensioning
Georeferencing
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6. Open the Survey Explorer and collect list pages of survey

objects.

7. Navigate to the details of listed objects or to new lists of

dependent objects.

8. Step through the pages collected in the Survey Explorer.
9. Close the Survey Explorer.

Step through a
collection of pages

Sur vey Explorer - ID30: Query By SQL[I £l
«>@E=xB
Select from
a list
420270.2426... IE7I2EE.TIL.. Create a
& | 300400 420066.2044... | IG7BB41.125.. | g "
e e I e list page
. Complte Siry ey Network Part
Na\”gate to | | o To Computations 44 B8
dependent —-__I G0 To Surwey Points 9031.361...
R |1 | Go To Measurements SOSE770. o
ObjeCtS |41 Export Survey Paints... v
G0 To Detgls Object 1 of 33
Navigate
to details

UsiNGg ARcGIS SurvEy ANALYST



The Survey Editor toolbar

List Survey Objects List Survey Objects

By Query tool: allows you to

command: allows add lists of points

you to add lists of and measurements Survey Explorer

survey objects to to the Survey button: opens the
the Survey Explorer by Survey Explorer.

Explorer by dragging a box.

defining a query.

Survey Editor K|
Survey Editar | =k EE'E| | | Frojecti | o [ A e

21x 5 Moricopa_t.mnd - ArcMap - ArcInfe I=IE
Lets pou list survey objects in the Survey Explarer by defining a querny. J Fle Edit Wiew Insert Selection Tools indow Help ‘
Check an object type and then define a query for it: o )
= Carmel Bay - J D L= E §| 33 EX |Iﬂ Ir‘"|{"/||‘|31»904
- []¥Y, Paointz =
- []45-= COGO Measurements J Survey Editar ¥ | = | i | Project: IMaricopaSurvey - CarmelE
I:H( TPS Measuements
Dﬁ Adjustrent @ | l" l ;I
| Circular Curve
-0« Deflirg =
[ v Deltay -
OB DirDist Bl
[+ Directior:Direction-|tersection Ea
- [18%, Direction-Distance-ntersection LI K =
Survey obiects from the following survey projects used in this O
survey layer will be queried: L = |
Carmel Bay ‘
RP -
=
L
k [
i 3 DRI d |
o Cane Using the List Survey Objects tool

Using the List Survey Objects by Query
dialog box
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Working with the Survey Explorer

Explore and edit survey objects in the Survey Explorer. The
Survey Explorer is a container for pages of survey information.
You create these pages as you work. There are two types of
pages: the first, called the List page, lists multiple survey objects,
and the second, called the Detail page, displays a detail view of
individual survey objects.

There are different phases to working with the Survey Explorer.
First, use tools or commands to collect survey objects from the

Survey Explorer - ID4: List From Map [Point 1] #
e BEx B

Jop  [Fioiect [Mams [l
1 Projecth A1 515314

[Type

ojects Al4 516408
Djectd Lt 51635

.
cjectd A 5

A X
Djectd a1 51623

7
13 | Paint 13 Projectd 10 S1E3T
g | P— e - o _'I_I

Object 1 of 45

G0 T Measurements
Export Survey Points...
Go To Details

dataset.

Survey Explorer - ID6: [TPSComp_Tacheometry £
- @B =X B
[ Bereral ¥ Getup ' Messuremsnts ¥ Computed Points ¥ Report E xplorer toolbar.
Setup Paint I‘(A STH1
Setup Hame Gl =l
Setup Details
Property ‘Value ‘
Setup Paint A5TN1
Setup Mame STN1 /A1
Instrument Height 4 3000k
Date
Comment
State: + (3) Object1af 1 14 <+ 1

survey dataset; a List page is created to represent this collection.
Next, make a selection from this list of survey objects. Then you
can either navigate from the selection to a list of the dependent
survey objects in the computation network, or you can create a
Detail page of a stored survey object.

Using the Backward and Forward buttons, you can step through
the Survey Explorer.

——Backward and Forward buttons let you move between Survey Explorer pages.

Survey points can be displayed as attributed list pages.

——Selected survey objects are used to start navigation and to do other activities.

A navigation menu lets you explore related survey objects in the survey

The active and dependent computations can be processed from the Survey

Computation details are displayed in detail pages.
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What are selected, active, and highlighted survey
objects?

A survey object selection is represented in a list page as one or
more selected rows.

A survey object is active either when its detail view is the visible
page in the Survey Explorer or if it is the last row clicked in the
list. Only one survey object can be active at a time.

Survey Explorer - ID7: List From Map [Poink 12 E|
«=>BEwXB

00 [Frojest =]

Selected
survey objects |

CarmelBay
CarmelBay

CaimelBay

__Active survey
object

20 |COGO Measwement
21 |COGO Measurement |7
22 |COGO Measurement 11

£
«c=>@BE»xXB

CamelEay =l
Dbject1 o1 22

=loix|
J File Edit View Insert Selection Tools Window Help ‘
[RaB== =T | A

urveyEitar —— E

Suryey Editor ‘

(= ‘ Project: [Maricopasurvey - CarmelBay x| XY = ‘ &= &

/ General ¥, Quality ¥ Coordinate Manager\

Point Name: |C1T05

Easting:
Northing

Elevation:

137774954 1
12070665.38 i
0.0000 i

State: ' (3)

Object1af1 14« » ¥

| Active survey
object in a
detail page

If the selected or active objects are points or measurements, you
can choose to highlight them on the map. Different options are

available for you to choose how you want the survey points and
measurements to be highlighted.
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16 |COGO Measuement 1
16|COGO Measuement |2 CamelBay
17 |COG0 Measwement |3 CamelBay
18|COGO Measuement |4 CamelBay
19|C0G0 Measwement |5 CamelBay b
20|COGO Measuement |6 CamelBay \
21|COG0 Messwement |7 CameBay v \
| =
Object 1 0f 22 \\ &
T [oET 2] 1 B
| [szo018.45 3679138.88 Meters | o
Highlighted list
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= highlight color
(- Highlight Modh
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Creating list
pages

There are different ways to add
pages to the Survey Explorer. A
page is added when you:

e Draw a box around objects
on the map using the List
Survey Objects tool.

e Use the Survey Explorer
query command.

e Open the detail view for a
survey object.

e Navigate from a set of
survey objects to another
related set, from features to
computations, or to a detail
view from an object selected
in the Survey Explorer list. »

Opening the Survey
Explorer automatically

The Survey Explorer will open
automatically when you use the List
Survey Objects tool or the List
Survey Objects By Query
command.
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Using the List Survey
Objects tool

1. Click the Zoom In tool.

2. Click and drag a box to zoom
to the area of interest on your
map for the measurements
and points you want to
explore.

3. Click the List Survey Objects
tool.

4. Click and drag a box around
the survey points and
measurements you want to
list.

The Survey Explorer opens,
and a new list page is added
that contains the
measurements and points
you listed from the map.
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Two types of lists can be
displayed. The first type has a
mixed set of rows that might
have, for instance, survey
points, coordinate geometry
measurements, and a mix of
different computations. This
type of list is called a mixed list.

The other type of list is the
uniform list. It has rows that
represent survey objects of the
same type.

You can determine which
survey layers are used with the
List Survey Objects tool by
interacting with the Set
Selectable Survey Layers dialog
box.

Computations are survey
objects that are not directly
visible in the map. You can add
computation objects to Survey
Explorer lists by using the List
Survey Objects By Query
command. »

How can you resize
columns in the list page?
Click and drag a column separator
left or right to change its width.

UsING THE SURVEY EXPLORER

Filtering the type of
objects used by the List
Survey Objects tool

1. Click Survey Editor in the
Survey Editor toolbar and
click Set Survey Layers For
List.

2. Check the survey layers from
which you want to list survey
objects.

3. Check the sublayers in a
checked survey layer from
which you want to list survey
objects.

Uncheck the sublayers in a
checked survey layer from
which you do not want to list
survey objects.

Click Close.

Click the List Survey Objects
tool.

o

7. Click and drag a box around
the survey points and
measurements you want to
list.

The Survey Explorer displays
a new filtered list page
containing the measure-
ments and points within the
box you defined and stored
in the sublayers that are
checked in the Set Survey
Layers For List dialog box.

This example shows a
uniform list of survey points.

Survey Editor = ‘

|7 Auka link SurveyPoinks

S5 ik
;ﬁ W irite
;a Update Feature Yertices, ..

& Sty e ot

45 Feature To Computations
E i

Opkions, .,

& Maricopa_1.mx=d - ArcMap - ArcInfo

hoose which survey layers can have their objects
IEted by the List Survey Okbjscts Tool

urvey Layers:
] Carmel Bay Sub Flan

Coondinaled Clear Al
- No Coordinstes
O TPS Measursments

. [ COGO Maasurements

Select Al

Close

J Fle Edt View Insert Sejection Tooks Window Help

BREEERE DR s A

J suvey Edtor v | B2 it @) e Eha |

x
B M Maricopasurvey =]
= Paints
# Foint
= Paints
o Provisional
= [ TPS Measurements
@ setup
— Measrement
= M COGO Measurements
— COGD Measursment
=] Buildings

=
Ll r

Survey Explorer - IDS: List From Map [Point 12] E =] F 3|
c>FE»xB Meters|| 7
Type [0I0 [Proieet  [Name = [+ N
1“12 CamelBay 103 42003854 3679104 83
2|Port 13 CamelBay plm 42000257 | E7I0FI.17 a
| 3|Point 14 CamelBsy T4 420MB13 67465
| 4|Font 15 CamelBay T05 HAEED | IRTI7 3
| &|Font 16 CamelBay pO4 420001.74... | E7HIM.52
| &|Pont 17 CamelBay pO06 49071, | B7IIILEE
| 7|Font 18 CamelBay ps 42000536 | 3679136 3
| &|Font 19 CamelBay b0 420005.44... | 3E79126.01
| alPont 20 CamelBay b2 42000079, | 6712445
| q0|Point 21 CamelBay b3 WOBE_ IETII 07
| 11|Foint 22 CamelBay T 419UIBEE.. | IETIREIE
| 1z|Pont 23 CamelBay p8 HIUEM... | BTI20TT
| 13|Point 24 CamelBay  p07 G133E.27.. BT
ey P wnm_rfl_l
Mbiest 1 of 16




Use this dialog box to select the
classes of survey objects that
you want to add to the list,
select the projects that you
want these objects to belong to,
and for each class, define a
specific definition query based
on its attributes.

The List Survey Objects by
Query dialog box operates from
the survey datasets represented
on the map as survey layers.
When you define a query, you
do it for each survey layer. This
allows you to further refine the
search criteria based on the
survey layer properties, such as
survey projects and sublayers.

Tip

Resizing the Survey
Explorer

Move your mouse cursor to the
edge or corner of the dialog box,
then click and drag the edge or
corner until the Survey Explorer is
displayed at the size that you want.

Tip

What attributes are
displayed in a mixed list?
The Survey Explorer will only list
the attributes that are common to
all of the listed survey objects.
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Adding list pages based
on specific survey
classes

1. Click the List Survey Objects
By Query button in the
Survey Editor toolbar.

2. Check the survey classes
from which you want to list
survey objects.

3. Click OK.

The Survey Explorer displays
a new list page containing all
the survey objects from the
classes you checked in the
List Survey Objects By Query
dialog box.

B

List Survey Dbjects by Query 3 ﬂﬂ

Lets you list survey objects in the Survey Explarer by defining a query.

Check an object lype and then define a query for it

- [0#% Direction-Direction-lnterzaction ;I
o D@, Direction-Distancentersection

e DQ}.‘ Digtance-Distancentersection

-0 Fillet Curve
= Station and Dffset] |

A "% TPS Fres Station
A% TPS Ressction

:-{ TPS Tacheometry |
Ma.z TPS Traverse
Dh Traverse

[«

List 'Station and Offset’ meeting this definiion queny:

I]

Query Builder... |

Cancel

Survey Explorer - IDT: List By SOL [Station a ]
«c>@E»xXB

Carmel Bay

2 | TPS Traverse 1
3| TPS Traverse 2

Caimel Bay
Carmel Bay

Object 1 of 3

This example shows a mixed list of
computations.
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You can use the query dialog
box to create a refined list by
selecting a subset of the
projects represented on the
map.

Tip

Verifying a query

After you have defined your query,
click the Verify button to get

information back about whether the
query is valid or not.

UsING THE SURVEY EXPLORER

Adding list pages based
on survey class
attributes

1. Click the List Survey Objects
By Query button in the
Survey Editor toolbar.

2. Check the survey classes
from which you want to list
survey objects.

3. Click the survey class for
which you want to refine the
list based on the class
attributes.

4. Click the Query Builder
button.

5. Double-click the field you
want to use in the query.

6. Click the logical operator you
want to use.

7. Double-click the value in the
Unique values list that you
want to use as part of the
query or type the value in the
query box.

8. Click OK on the Search
Criteria dialog box.

9. Click OK on the List Survey
Objects By Query dialog box.

The list page that is added in
this example is the set of total
station computations but
excludes traverse
computations that have been
adjusted by the compass
method.

List Survey Objects by Query

2l

Lets you list survey objects in the Survey Explarer by defining a query.

Check an object bype and then define a query for it

O7% Direction-Directior ntersection ;I
e ] @. Direction-Distance ntersection
D@.‘ Digtance-Distance ntersection
e ] Fillet Curve
O Station and Offset
| “$ TPS Free Station
e "% TPS Resection
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kel TPS Traverse
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=
[
Query Builder.. J
0K I Cancel

TPS Traverse Search Criteria

ed 1]

Fields Unigue values:

[Mamd] = 83 Like | | 2 - Mo Adjustment
[CreatorD ate] —I —I —I 1 - Misclosure only
[Comnent] . 3- Crandal
[Compibethod] B S I 4. Compass  ——f
[ComputeT ach] _ 5 - Transit

R S N B - Least Sauares

[l [ [ |

‘ »

4 | ] sAlie. | Eompleielis |

SELECT * FROM TPS Traverse WHERE:
[Computtdethod] <> 4

Clear Veify Hep | Load. | Save. |
Cancel

o
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Adding list pages based
on projects

1. Click the List Survey Objects
By Query button in the
Survey Editor toolbar.

2. Check the survey classes
from which you want to list
survey objects.

Click the survey layer name.

Click the Survey Projects
button.

5. Click the Survey Projects
Subset option.

6. Check the projects from
which you want to list survey
objects.

7. Click OK in the Owning or
Referencing Survey Projects
dialog box.

8. Click OK in the List Survey

Objects by Query dialog box.

In this example, all survey
points belonging to or
referenced from the Carmel
Bay project will be displayed
in a uniform list.

List Survey Dbjects by Query 21x|

Lets pou list survey objects in the Survey Explorer by defining a query.

Check an object type and then define a quer for it

e——a Carmel Bay =
~-[J%Y, Puoints
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D@ Adjustment

| Circular Curve =
O« Defléng

[ Dekasy

OH Dirpist

-] Direction-Directiorrlntersection

O G}. Direction-Distance- ntersection ;I

Survey objects from the following survey projects used in this
survey laper will be queried:

All Survey Projects curmently uzed in this survey layer

Ll | |

O— ]

Owning or Referencing Survey Projects 2 x|

" All Survey Projects of the Layer
=% Survey Projects Subsst

|58 Maricopasurvey
|-FEE

16

E =
L. 1@ Subdivision Black & Carmel Bay

[~ Show as list

aK | Cancel I

7]
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Selecting survey
objects

Select survey objects in the
Survey Explorer list pages by
clicking the objects’ row
numbers. You can tell when a
survey object is selected when
all cells in its row are colored
and its number field is
depressed. You can add to the
existing selection of survey
objects by holding down the
Ctrl key and clicking the
additional row numbers of the
objects you want to add to the
selection. You can also select
multiple survey objects by
holding down the Shift key
while clicking two row numbers
that define a block of rows.

Tip

Removing survey objects
from the selection

To remove survey objects from the
selection, hold down the Ctrl key
while you click the row number in
the far left column of the Survey
Explorer list.

UsING THE SURVEY EXPLORER

Selecting one or more
survey objects

1. Scroll through the list page to
find the row of the survey
object you want to select.

2. Click the row number in the
leftmost column of the list.

3. Scroll through the list to find
other objects to add to the
selection.

4. Add to the selection by
holding down the Ctrl key
while repeating step 2.

O—

A
<o HErX B
|Type ‘D\D |Ploiecl |ﬂ

4 |COGO Measurement
5 [COGO Measurement
6 |COGO Measurement
7 |COGO Measurement
8 [COGO0 Measurement
9 |COGO Measursment
10| COGO Measurement

a 12| Point

2 | TPS Measurement 7
3 .

CamelB ay

CamelBay
CamelB ay
CamelBap

CamelBay
CamelBay
CarmzlB ay
CamelBay

CamelBay =

Obiject 1 of 21

Selecting multiple survey
objects in a block of rows

1. Scroll through the list page to
find the first row in the block
of rows you want to select.

2. Click the row number in the
leftmost column of the list.

w

Scroll through the list to find
the last row in the block of
rows you want to select.

4. Hold down the Shift key and
click the leftmost column of
the list.

e_.

o_.

Survey Explorer - 1D6: List From Map [TPS |
co X

[Tpe

[oio

[Fraiest

— 15 [0
19 | FPaint
20 | Faint

10 |COG0 Measurement
— 11

13
5

a7

amelBay

CameBay | x|

Object 1 af 21
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Navigating
dependencies

Chapter 3, “Survey Analyst
concepts,” describes how
computations depend on the
stored measurements and
survey points that they use.

These dependencies can be
navigated through the Survey
Explorer, allowing you to find
stored computations using a
navigation menu.

This 1s useful because, al-
though computations are not

directly visible on the map, you

can easily identify specific

computations from the mapped

location of the measurements

they use and the survey points

they define.

The easiest way to get to

computations is to use the List

Survey Objects tool, select the
points or measurements in the
list, then navigate to the
computations using the
navigation menu.
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Navigating from selected T R T 4
. . | o= b3
survey points to a list of = T
10 |COGO Measursment 19 CarmelBay
measurements T
. . 12 |Faint 17 CamelBay
1. Select survey points in the 13 ENE
ot 124 [CameBay
Survey Explorer' O_Tum 2 CamelBay
. . P 26 C {:]
2. Right-click the leftmost L2 e
column in the Survey 4{%‘"‘ = Cfm::fw
RloiL L. CamelEiay
Gompute Suryey [etwork Part
Explorer. B ST
3. Click Go To Measurements. T prr——
A | t f Export Survey Points. .
new list page o Ga To Details
computations is added to the
Survey Explorer.
Navigating from selected Survey ED*IDlMuremEnts[TPSM x
= & = p3%
measurements to their o T S
i i 3 | TPSMeasurement 28 CameBay
IISt Of comPUtatlons 7TFSMEasurement 29 CamelBay
. | 5 |
1. Select measurements in the
Survey Explorer. o—- E
. . 34
2. Right-click the leftmost o]
column in the Survey _—
ey
Explorer. CameBay
. . GO T [Measurend CameBay |
3. Click Go To Computations. S E

A new list page of
computations is added to the
Survey Explorer. In this
example, all the
measurements are used in a
single traverse computation.

©

«=>BE»XB

[Fraject [Name

Type oo
1 3

CamelBay Traverse2

| i

Object 1 of 1
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UsING THE SURVEY EXPLORER

Navigating from selected
survey points to a list of
dependent computations

1. Select survey points in the
Survey Explorer.

2. Right-click the leftmost
column in the Survey
Explorer.

Click Go To Computations.

Check using the selected

Survey Point(s) if you want a
list of computations that use
the selected points as input.

5. Check providing coordinates
for the selected Survey
Point(s) if you want a list of
computations that target the
selected points.

6. Click OK.

A new list page of
computations is added to the
Survey Explorer.

Survey Explorer - ID: List From Map [TPS (=]

«coFE»X B

Cormpiite Stirvey ERAHR Part

Go To Measurements
[  E=zport Survey Points,..
——— (o To Details

B
I

Object 1 of 21

Navigate to Computations i

- List all Computations where selected Survey Points are used as

6——'1'7 Input B (Used as Reference Paints)
e__ﬂ Oupst B [Mew Coordinates are gensrated for Paints)
[uls I Cancel

2%

|
«>HE»xXB
Project
p_| 2 CamelBay
COGOComp_StationdndOffset | 2 CaimelBay
COGOCamp_DistDistinter 3 CamelBay
COGOComp_DistDist nter 4 CamelBay
TPSComp_Traverse 3 CamelBay
| | B
Object 1 af &
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Navigating to
details

You will need to edit, view, and
work with the numerical values
for measurements and
coordinates as well as the
details of survey points and
computations. Adding detail
pages to the Survey Explorer is
easy—select the computations
and click Go To Details in the
navigation menu.

If you select more than one
survey object, you will be able
to step through the detail pages
using the Next Object and
Previous Object buttons.

Tip

Skipping to the first and
last detail pages

You can skip to the first detail page
by clicking the First Object button.
Similarly, click the Last Object
button to skip to the last detail
page.
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Navigating to
computation details

1.

Select the computations in
the list for which you want to
see detail pages.

Right-click the leftmost
column in the list and click
Go To Details.

A new set of detail pages for
your selected computations
is added to the Survey
Explorer.

Click the Previous Object and
Next Object buttons to walk
through each of the detalil
pages.

Survey Explorer - ID28: Computations [COG

coBEX B

Type Joio

|Pro\ect

COGOCamp_Deflangl... 3
2

a0 T EormputEtiens:
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CETHULE Sty e P
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Object 1 of 7

Survey Explorer - ID29: Details [COGOComp_DistDistInter 4] #
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—
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UsING THE SURVEY EXPLORER

Navigating to survey
point details

1. Select the survey points in
the list for which you want to
see detail pages.

2. Right-click the leftmost
column in the list and click
Go To Details.

A new set of detail pages for
your selected survey points
is added to the Survey
Explorer.

3. Click the Previous Object
and Next Object buttons to
move through each of the
detail pages.

[Survey Explorer - ID30: Query By SOL|
«sBEXB

|Type |DID ‘F‘ro\ect |Name

1 |Paoint 1 CamelBay  TO1
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-
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Map highlighting
options

Measurements and survey
points that are selected in the
Survey Explorer are highlighted
by default on the map. You can
select a highlight color or turn
off highlighting. You can also
choose to highlight active
objects only. This option is
useful when, for instance, you
are paging through a series of
survey point detail pages. Only
the survey point for which you
are viewing a detail page is
highlighted.
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Changing highlighting
options

1. Click Survey Editor and click
Options.

Click the Highlighting tab.

3. Click the Color button to
choose a different highlight
color.

4. Click No Highlighting to turn
off all map highlighting.

5. Click Active Object to turn on
map highlighting for the
active objects only.

6. Click Objects Selected on the
List page for all selected
objects.

7. Click OK.
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Using the Active
object context
menu

The previous sections show
how you can use the map to
navigate to survey objects in
the Survey Explorer. You can
also use the Survey Explorer list
pages to manipulate the map
extents so you can zoom Or pan
to specific survey points and
measurements using the Active
object context menu.

You can also use this context
menu to flash measurements or
survey points.

Zooming to an Active
object

You can zoom to a point or
measurement by right-clicking a
cell in its list page row and clicking
Zoom To.

Using the Active object
context menu in a detail
page

Right-click anywhere on the detail
page to open the Active object
context menu.

UsING THE SURVEY EXPLORER

Panning to a survey point
or measurement

1. Right-click any cell of a row
for the measurement or
survey point that you want to
bring into view on the map.

2. Click Pan To.

0_
e_

Survey Explorer - ID23: Query By SOL [TPS5 Measui

coBETX B
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i cameBay 30040041
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TPS Measurement
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The map extents shift so that J | o
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the center of the map.
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Using computations

IN THIS CHAPTER

e Editing survey data—an overview
e The Survey Editor toolbar

e Using computation detail pages
e The Survey Explorer toolbar

e Identifying computation states

e Creating a new survey point

* Preparing the computation
environment

e Using Simple COGO computations
» Using intersection computations

e Using circular curve computations
e Using the station and offset

e Using the COGO Traverse

e Exploring and using TPS
computations

» Reporting computation results

Previous chaptersillustrate how to import survey data and how to display
and explore the survey points, measurements, and computations stored in
a survey dataset.

This chapter presents the computations used for coordinate geometry
(COGO), and the computations used for processing measurements from
the theodolite family of surveying equipment (TPS). You will learn the
purpose of each computation and how to apply it to define new coordinates
for survey points.

In this chapter, you will also learn how to work with the reporting
functionality availablefor computations.
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Editing survey data—an overview

The following is a general overview of how to edit your survey
data using the Survey Editor and Editor toolbars.

1. Start ArcMap.

2. Open a map document or create a new one.

DEEE

|

Open button
New map file button

3. Add a survey dataset or survey project that you want to edit
to the map.

| =&
Add data button
4. Add the survey projects and feature classes you want to edit

to the map.

Survey layers and feature layers are created in the map document.

148

5. Add the Survey Editor and Editor toolbars to the map.

6.

Miew

m Diata Yiew

& Layout View
Zoom Data

Zoom Layout

Bookmarks

E Table OF Contents

|7 Status Bar

Cverflow Labels

Identify Results

E Serallbars
Eg Rilers:

D-T- Glides:
Gid|

Data Frame Properties. ..

|7 Fain Menu

|7 Standard

|7 Tools
Draw

|+ | Editar

|7 Survey Editor
Survey Analyst
Survey Explorer
Spakizl Adjuskment
Layout
Effects
Dimensioning

Georeferencing

Add the Survey
| Editor and Editor
toolbars to the
map

Click Start Editing in the Editor menu.

Editor *

Start Editing

Shop Edting

Saye it

[Aaye:..
St

./ Diwider, .

N Euffern

% Gopy ParalEl..
MErge:
(el
Intersect
i

g‘ Intearate

g1 Walidate Seleckiom. ..

STIEEEIE

L0 e e
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This starts an edit session. In addition to creating and modifying
features and feature attributes, you can also create and modify
survey objects in the geodatabase during an edit session.

7. Select a target project from those represented on the map that
will include all of the new survey objects.

8. Create new survey points and computations; edit existing
survey points and computations.

9. Click Stop Editing from the Editor menu and click Yes when
prompted to save the edits.

Editor |

Start Editing

Stop Editing

Save Edits

[aYE:
Sl e

/ Divide.

N Buffen..

7 oy Parael.,
Merge:
Lriioary
Intersect

i,
£ Integrate
#3%1 Validate Selection, ..

Options. ..

You do not need to save the map document. The edits you have
made to the database will be visible when you next view the data.

For more information on general editing in ArcMap, see Editing
in ArcGIS or refer to Chapter 8, ‘Editing feature geometry.’
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The Survey Editor toolbar

The List Survey The Target The Computation Feature link tools

Objects tool button Project dropdown tool palette link and unlink

allows you to add list establishes enables you to feature vertices

lists of points and the project to create a new and survey points.
measurements to which new computation and
the Survey survey objects detail page.

SurveyDatasetl - Projectd =
SurveyDakasetl - ProjectB
SurveyDatasetl - Projectc

Set Selectable Survey Layers |,

|7 Aukn link SurveyPoints

Explorer by will belong.
dragging a box.
Survey Editor H]
Survey Editor + | =k [Zi,"E| 3] | Project: |SurveyDataset] - Projectd j XY |- | = g2
n XY

*

’Xb}

&)

3

gy Link...
Survey = :
Editor  —| & Unlink
commands gﬁ Update Feature Yerkices, ..

kA
P
L
K'-\,’
‘-4
3
~
g
+a
2
u./‘;

% Shows Link Conflicts

:'g Feature To Compukations

opkicans, ..
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Using computation detail pages

As described in the previous chapter, there are a number of ways
to add pages to the Survey Explorer while exploring your data.
Empty computation detail pages are also added to the Survey
Explorer whenever you click a computation tool on the
Computation palette. The detail page for the computation lets
you add new parameters to the computation you're creating.

The Computation palette groups together the tools used for
working within each computation package.

LA
X, XKo@

Coordinate
oo 4 geometry
T computations

Total station
computations

Though the detail pages for computations can be different, they
all have a common environment with standard input fields for
specific types of information. For instance, when defining a
particular survey point for use in a computation, you need to
specify its name—you do this in the point identifier field.
Additional fields are available for entering values for the different
measurement types. You enter angles in the angle field, distances
in the distance field, and directions in the direction field.

USING COMPUTATIONS

Survey Explore - D4: New [DEEGHON!
e BE»xB

From Point: [+ 4 5P3

Ref, Ditection: ssa4s4307w —— Direction field

Enge R

Distance: 87047 t=— Distance field

Besult Paint: |‘/ B 101

Point identifier

Angle field

Point identifier
field

State: + (1) Object1af1 14 4 » 1

Deflection angle distance
computation showing
different input fields

Point identifier field

For indentifying points for use in computations, either as a
source of coordinates or as a target for coordinates, the point
identifier fields are displayed on each computation page. The
point identifier field has useful functionality, providing:

* A prefix pin separating the prefix and point name strings

* A point name flag which gives an immediate visual indication
after each keystroke of whether or not a point with the name
you type exists in the survey dataset

Point name flag:

|
. . | From Point: I\/ C11|:|DDB
point exists
Prefix pin
Point name flag: 1
9 From Point: [+ C1 p00g1]

new point
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Angle field

Angles are used as input for several COGO computations, and
also for most computations that process TPS measurements. The
angle field is used to represent horizontal angles and zenith
angles.

Horizontal angles are formed by the intersection of two lines in a
horizontal plane, and are used in both TPS and COGO
computations. The horizontal angle is the difference between two
readings on the horizontal circle of a TPS intrument.

Vertical angles are formed by the intersection of two lines in a
vertical plane and are entered for zenith angles observed on the
vertical circle of a TPS instrument.

In addition to being used for input, the angle field can be used to
report angles between lines. The angle field provides the
following functionality:

* Entry fields for each subunit.
» Visual identification of the display unit.

You can use the map options to change the display format and
units for angles, and you can also create your own custom angle
unit. The units supported for angles are:

* Gradians/gons
* Decimal degrees
* Degrees-minutes-seconds

Angle: [ R — Display unit abbreviation for
decimal degree

Angle: .8 o— Display unit abbreviation for
decimal gon

Angle: 90°  B3T O BEC

Subunit: degree of arc
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Horizontal angles observed with a total station

Zenith angle

Zenith angles observed with a total station

.

Horizontal angle entered in a COGO computation

®
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Direction field

Directions are used as input for many computations. The
direction fields displayed in computation pages are used to enter
bearings or azimuths between an input survey point and a
computed survey point. Directions are based on grid meridian.
In the case of TPS computations, directions are reported in
relation to the zero reading on the oriented or unoriented
horizontal circle of a TPS instrument.

In addition to being used for input, the direction field can be used
to report azimuths or bearings between two existing points.

The direction field provides the following:

» Ability to switch between bearing or azimuth entry modes by
changing the display units

* Entry fields for each sub unit
» Visual identification of the display unit

Use the Survey Editor options to change the display format and
units for directions. The direction units supported are:

» North azimuth based on gradians/gons, decimal degrees, and
degrees-minutes-seconds

Azimuth format Direction: [ v D|Sp|ay unit for
decimal degree

Sub unit: minute of arc

Azimuth format =~ Diection: s 4 P Display unit for
seconds of arc

* Quadrant bearing based on degrees minutes seconds

Quadrant bearing

format Direction: Ju5E-49-27ER

USING COMPUTATIONS

v E
w " - E
A\ i
=, " g
S
North azimuth direction
N T 10-00-00%
10%
s
W ;: E
N

3

10 5 L0-00-00F

Quadrant bearing direction

153



Length and Height fields

Lengths are used as input for most computations. The length
field displayed in computation pages can be used to enter or
report distances or lengths, or for the following:

* Horizontal line between an input survey point and a computed
survey point

» Circular curve arc length, chord length, or radius

e Values for standard deviations and limits for horizontal and
slope distances

» Slope distance between two survey points

Heights are used in total station computations to report or enter
the following:

» Height of instrument
» Height of target
» Values for standard deviations and limits for height values

You can use the Survey Editor options to change the display
units for lengths and heights, and you can also create your own
custom length or height units. The units supported include
meters, International feet, and U.S. feet.

Distance:

[ ami—Length field: distance in

units of feet

[ ©wn—Height field: standard

deviation value for
elevation in units of

Sid. Deviation of Elevation

meters
Setup Details -
Froperty Walug |
Setup Paint c1Tm
Setup Mame T01 41
Instrument Height 1 676m Height field: instrument
height in units of meters
154

Slope distance
Height of
______________ Target
Height of
Irstrument

A

Height and length observations for total station
measurements
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Coordinate fields

Coordinates can be easting, northing, and elevation values used
to identify a position in space with origins based on a projected
or geographic coordinate system and on a vertical datum. In
Survey Analyst, this datum is assumed to be mean sea level.
Coordinate fields are used to display and enter these values for
survey points; they are one of the following:

* X coordinate (casting)
* Y coordinate (northing)
» Zcoordinate (clevation)

You can use the Survey Editor options to change the display
units for projected coordinate system coordinates or for
geographic coordinate system coordinates. Geographic
coordinates are supported in units of degrees-minutes-seconds,
and projected coordinates are supported in units of meters,
International feet, and U.S. feet.

Morthing: 12070149.45 ft

E asting: 1378197.95 ft
—Coordinates
Elevation 26591 1t

USING COMPUTATIONS
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Entering values using the map

The previous sections describe how to enter measurement values
and point names into the computation detail pages. Often the
points required in a computation are visible on the map. In
addition, the values for coordinate geometry computations may
be available from the relative geometry of survey points and
features represented on the map.

In addition to directly typing point names and computation
values, there are other map-based methods for completing the
computation fields.

Each computation page works together with a map tool called the
Computation tool. This tool integrates the computation pages
and the map. It honors the snapping environment of the editor.

While working with the detail pages, you can use the
Computation tool to retrieve information from the map. The tool
lets you make entries into fields by snapping and clicking to
feature geometry or by dragging out directions and lengths.

When a particular field is the current target for data entry—the
focus field—the title of the field is displayed in bold text, giving a
visual indication of the target for data entry.

Focus field Direction: lw

text is bold —TDirection: e

This section illustrates the basic concept for working with the
Computation tool and the different focus fields.

156

Point field entry

indicates that
‘ the Point

‘ Text in bold

identifier field
has focus.

1 p002

From P:Jinl: W
Ref. Ditgction: l— —. 7|€ o
Angle: 1 I

Distance: Iim

Objgct1at? 1 4 » #

Snap and click
the survey point
you want to add
to the point
identifier field.

Result Point:

e

4t State: ™D

Coordinate field entry

c>BEXB / Eastlng field text

o QY Conomateoreger, |~ is bold. .

T Coordinate field
has focus.

I
Easting: ft
Marthing: ft

(St —
] .
ot - : Snap and click
Layer | Wertex ‘ Edge | .
Parcellines o o s - the map location
= | Buildings —— .
Percele 5 that defines the
coordinates you
— want to add to
=[] Topology Elements 1.3004; the East|ng and
=) ] . Miscellaneous N :
¥ Survey Points North|ng er|dS

e |
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Direction field entry by the single-click method

Survey Explorer - ID26: New [Defl=Ai |

«=> EHEXB Direction field

FonPort | [wolm | text is bold and
Ref. Ditection | has focus.

Angle: I—g \\‘ 1 p0nz

Distance: [ ] !\21 To1

Besult Point I =N

State: By (T Objgct1of1 14 4 » K

The from point
location defines the
start of the line of
1 po0d direction. Click the
i location on the map
| that defines the end
\ of the direction line.

«
/!
/
/!

¥y
/ 3 2
Click a point on
/@ 1 the line of direction
/
/!
/
/
@

From paint
location defines
the beginning of a
direction line

USING COMPUTATIONS

Direction field entry by the drag method

Drag a line that
defines the
direction you want
to enter; release the

co BH=XB
\(}1 Erom Point: |./Eum—
£ Ref. Direction l—“
Angle: l—g
“~..|| Distance: l—m
Besult Point: lq‘ELSF‘T—

State: B(T)  ObjectTof? 140 4 F M

1 .pa0t

Release left mouse
button

g Drag mouse cursor

2

Click and hold
down left mouse 1
button

left mouse button at
any map location or
after snapping to a
known location.

Map feedback
indicates the
drag direction.
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Direction field entry by snapping to edges

Snapping Environment |
Layer [vertex [ dge | End |
Parcellines [=] ] jm|
Buildings 5] O O
Parcels O O

o e e
[ Topalogy Elements

- Miscellansous
: Survey Poinks

= BE xR

From Paint W
Rel. Direction Ii"
Brale: 4
Distance: Iim
“. | Besult Foint Iv’E'IﬁP'Ii
N

State: B Obectlofl 4 4 F ¥
%

SAp002

Snap to the edge of a feature to | Direction of map

capture the direction of the edge.
Since there are two possible
directions for a segment, the direction
used is based on which end of the
segment you click closest to.
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feedback shows to
which side of the
segment the cursor
is snapped.
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Angle field entry Angle field entry by dragging two directions

You enter an angle from the map by defining two directions using
any combination of the methods described in the previous
sections for defining directions. The angle entered is defined by
the difference between the two directions.

Angle field entry by the two-click method

Angle: I a
Distance: I m
Result Point, I E'I1

State: (7)) Objectlofl 1 4 » ¥

B

State: (D) Object1af1 14 < » »1

Click two locations \/
on the map, so that

oo the apex at the from
= | point location

' defines the angle
you want to enter.

Angle text is - = =

bold and Angle Survey Explorer - ID27: New [Deflai
. e BEMXB ]
field has focus. [
Erom Foint: w01 7O :
Survey Explorer - ID27: New [De | 3{ Flef. Direction: N46-19-4E I
e = BE e x B Angle: I—S :
1 pho2 ; i
From Paint: Iv’ C1 101 '\‘ Distance: m |
; LT \ |
Rief. Dirgotion| | [EEETTRN b Resuk Point: [+ C1,5F1 1 g0t
|
|
|
|

Release leftrmouse Fieleaze leftmouse
buth:\n button 6

Drag mouse cursor

) Click the
® 2 d poi
P second point 2
/
i
Al / 5 Dragmouse
| Click the first point / 4 clrenr

/ Click and hald

@, / down leftmouse \
~ & / button s \/ﬁ%
b, ” // :ngle ¥4
. Angle
Ny g8 £
\ /! S
~y ,

From point
location defines
the Apex
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Distance field entry by the click method Distance field entry by the drag method

] b{ !
& 2 pat !
BE»>xB S \ i
Erom Paint: W 01 TO1 x b \ ]
| | . 1T ik i
Ref. Direction: NET 5357w [Survey Enplorer = D27 Ne AR %c
Angle: -17.0003 g «c>BHmXB :
; = In |
Distance: " Frar Pairt: Iv’ [SAI] :
Result Paint | [« 1 5F1 Fef Digctions | MAG1SdE | :
AF Stater [ Object1cf1 14 4 ¢ H s Angle: '7325013@ I
\ ! Distance: I m :
‘ » | Besult Paint FEEG i DU1I
[ bt
Bold text indicates Se: B Objeot1ofl 1 1+ !
that the Distance !
. Y, |
field has focus. T i
Distance field entry by snapping to edges Drag out a distance.
You can snap to
feature geometry or
E survey points
== FH»xB

Fram Paint: o C1 300420
Ref. Ditection: MO-04-50E *

Big3 7141739 / Distance matches Release left mouse

Distance>— m the |ength of the button

ResutPoint | [TCT snapped feature Drag mouse cursor
Ste, DD Obpctiofl 14 4 b 1 segment.

T
Bold text indicates Click and hold
that the Distance down left rgouse
utton

field has focus.
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The Survey Explorer toolbar

Computes the active
computation

Lets you step to Survey Explorer Computes the active
the previous e B b ! computation and all of

page | its dependent
computations
Lets you step to Computes the
the next page computations
selected in a list
page

Adds a new detail page of
the same type as the  Deletes the active
active page  object

Survey Explorer - 1D22: Details [Direction-Direction-Intersection 1

1 bO0G | SES-02-51E |
C1 p10s M32-18-56E |

C1 5PE il

Survey Explorer with its toolbar docked

USING COMPUTATIONS
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Identifying computation states

A computation is always in one of four states: valid, incomplete,
out-of-date, or incorrect. The state of a computation is displayed
as an icon in the status bar of the detail page.

A computation is valid when the latest edits to the computation
have been stored and it has been successfully computed.

E|
«=>FHE*XxB

From Point: |4 5F3

Ref. Directian: 568-43-43. 07

Argle: 173 47 4B"
Distance: E7OAT |t
ComPUtatlon FBesult Paint: B 101

state: valid T V'@ Obiectlofl 14« » 1

A computation is incomplete until all the required parameters of
the computation have been defined.

|
B o= %
Fram Point: B 101

Ref. Direction: SE1-13-47.37E 7

Aingle: 070 & oAt

Distance:

Point identifier
Besulk Paint: EEER T—field is not
complete

)

Computation
state: incomplete

State: _®(5) Object1ofl 140 4+ »

After a stored computation is edited, it is in the out-of-date state
until it is recomputed. A computation can also be out-of-date if
one or more of the points that it uses as a source of coordinates
have been edited. If you make changes to a computation that
cause it to be out-of-date, any other computations that depend
on this computation also have their states changed to out-of-
date.
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While working with computations, limits exist that determine
when a computation does or does not have a solution. These can
be geometric limits or error limits that you define.

A
e = @E B

From Point: |4$B11

Fet. Dirgetion I SE1-13-47.37E °

Angle: o7 2F o
Distance: I 170,81 1t
ComPUtatlon FBiesult Point I\/B1SP12

state: out-of-
date

AF State: (1D Object1of 1 14 4 » »

For instance, there is a geometric limit in a computation for
intersecting directions; there is no solution if the directions are
identical since, in this case, they can never intersect at a specific
coordinate.

Survey Analyst assigns the incorrect state to computations that
are outside the geometric or error limits.

Identical directions
do not intersect

Survey Explorer - ID9: New [Direction-Direction Intersection 2] E|
e = xR
First Poin: Iv’}&ﬁ‘i— Direction: l—v——NSDE’
Second Paint I«EF'IE— Diirgction: l—w
Result Point: I\/B1SF'14— [~ Use Dffset
State: @ 5 Object1of1 14 4 » M

[
Computation
state: incorrect
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Creating a new
survey point

Survey points define the
positions of geographic
features. They are stored in a
survey dataset, are owned by a
survey project, and are used for
the following purposes:

e Defining a discrete physical
location on the earth’s
surface

e Collecting multiple
coordinate representations
for a physical location. Since
surveyors often compute
different coordinate values
for the same positions,
survey points are containers
that hold multiple
coordinates.

e Providing control for
computing new coordinates,
or updating existing
coordinates

e Collectively defining a
framework of control for
feature geometry »

USING COMPUTATIONS

Typing coordinates for a
new survey point

1. Start ArcMap, add the Editor
toolbar, and add the Survey
Editor toolbar.

2. Add to the map the survey
project in which you want to
create a survey point.

3. Click the Editor menu in the
Editor toolbar and click Start
Editing.

4. Click Snapping in the Editor
menu and click Survey Points
in the Snapping Environment
dialog box.

5. Click the Project dropdown
arrow in the Survey Editor
toolbar, then click the survey
project that should own the
new survey point.

6. Click the Computation tool
palette dropdown arrow,
move the cursor to the first
row of buttons on the palette,
and click the XY tool. »

==

Stop Editing
Save Edits
MGvE..
e

7 Dz,

“ Buffer..

i CopyParallell,.
IMErge;
i)
InbErsect
i

! Intedrate

¥ Yalidate Selectioni..
STIEEETIE .

Ot

| (&) ‘ Praject: |SurveyDataset] - CarmelBay vl - ‘ &= &
SurveyDataset] - CarmelBa:
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You are not able to start
defining new coordinates
through computations until at
least one coordinated survey
point is available as a starting
location.

The XY tool 1s used to add new
coordinates to existing survey
points or to create new survey
points. This tool also allows
you to define quality
information for new points.

Tip

New Object button

The New Object button on the
Survey Explorer toolbar lets you
add a new detail page for a
computation using the active object
as a template.

For more information on working
with coordinate geometry
computations and the edit sketch,
refer to Chapter 8, ‘Editing feature

geomeltry.’
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Type a name for the point if
you do not want to use the
default name.

Press Tab.

9. Type the Easting value into

10.

11

12.

13.

14.
15.

16.

17.

the first coordinate field.
Press Tab.

. Type the Northing value into

the second coordinate field
and press Tab.

If an elevation is available,
type an Elevation value into
the third coordinate field and
press Enter.

The new survey point is
added into the survey
dataset.

Skip steps 13—16 if you do
not want to add standard
deviations for the survey
point coordinates.

Click the Quality tab

Type a standard deviation
value for Position and press
Tab.

Type a standard deviation
value for Elevation.

Press Enter.

The new survey point has
standard deviations
assigned.

7

Survey Explorer - ID12: New [XY-Point 40]

« = i Hrx|B

General % Quality ¥ Coord| ateManager\

C25P16

Paint Mame:

Easting [ 137823068 It

12070593.99 ft

Narthing:

51.980

Elevation:

000

State: " (1)

Objgct1of1 14 4 » »

General ¥ Quality ¥ Coordinate Manager\

" Basic Enty

Std Devw. Position: | 5 m

06

Std. Dev. Elevation: Em
€ Advanced Entry
10: 1.000
Dl I 0125 Qe I sz I
Owe [ 0128 D |
ez 12.250
State: (D Object1of1 14 4 » M
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Tip
Autocomplete

Instead of clicking the New Object
button after creating each survey
point, you can check the
Autocomplete check box on the
active object context menu for any
point.

USING COMPUTATIONS

Digitizing a sequence of
new survey points

1. Click Snapping in the Editor
menu and click Survey Points
in the Snapping Environment
dialog box.

2. Click the Project dropdown
arrow in the Survey Editor
toolbar, then click the survey
project that should own the
digitized survey points.

3. Click the Computation tool
palette dropdown arrow,
move the cursor to the first
row of buttons on the palette,
and click the XY tool. If a
detail page for the XY tool is
open, click the new object
button.

4. Type a name for the point if
you do not want to use the
default name. Press Tab.

5. Click the map at the location
where you want to digitize a
new survey point.

6. Click the New Object button.
Repeat steps 4 and 5 for
each new digitized survey
point.

Survey Explorer - [D16: Details [XY-Poinkt 6]

s> BFE=xB

General ' Quality ¥ Coordinate Manager\

C1,200400

Point Mame:

% Maricopa_l.mxd - ArcMap - ArcInfo

J File Edit Wiew Insert Selection Tools MWindow Help

EEEETEE S A e |

2 &2 |

J Survey Editer = ‘ =K | (j | Project: ISurveyDatasEtl - CarmelBay ¥ ’—

Y‘-|@9(§é|

J Editer | [ | Taski [Create Mew Feature

j | Target: |

Parcellines | OutsideFigure

[=1

Snapping Enviro |
| Werkex | Edge ‘ Enc ~
[

Parcellines

{

Layer
{
3 | Buildings
'

I0RIOO
iooo

(S
Parcels O
v | T25outhRS! C=
d | r
Survey Explorer - ID4:
cF>BEEXB

Luality

General Coordinate Manager \

Paoint Mame: IE F10

Easting: l_ [3
Morthing: I_ ft
[] it

Elevation:

State: iy (T)

Object 1 of1 14 4 F H

[~

| [419968.63 367960029 Meters |

(6]
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Preparing the
computation
environment

The previous section described
how you can enter the
coordinates for new survey
points.

Usually, most of the
coordinates in a survey project
are not directly available for
entry this way. Instead, you
define these coordinates by
processing observed
measurements in computations.

Consequently, to make the
computations as easy to work
with as possible, it is important
to adapt the computation
environment to your needs.

Display units

While working with computa-
tions, you will need to enter the
measurements in the same units
as the data source. You can
change the display units for:

¢ Direction fields
e Angle fields

e Length and Height
(distance) fields

¢ Coordinate fields »
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Setting the display units

1.

Click the Tools menu and
click Options.

Click the Survey
Measurement Formats tab.

Click the Defined Formats
dropdown arrow and click the
unit type for which you want
to set the display.

4. Click the unit in the units list.

5. Verify the name in the Format

Details box to make sure it is
the unit that you want to use.

Type the Precision for the unit
by entering the number of
decimal places to display.

Click the Set As Display
Format button.

Click OK.

S A

2l
Application I Data Wiew | Lapaut View | Tabl I Raster |
CaD | TOC Survey Measurement Formats
Choose how survey measufements will be displayed by the Survey
Analpst Extenzion,
Defined Formats: - Format D etail
IAﬂgle ;‘I Hame: IDegree-Mlnule-Second
0.0000g PFrecizsion: I 0=
o (0.0000%
e__ e e
™ Advanced
ak I Cancel Apply
1

o
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In addition, you can create your
own specific unit based on
scalar reference. For more
information on scalar reference,
see Chapter 4, ‘Organizing
survey data’.

Defining an angle
correction and distance
scale factor for COGO
computations

For planar coordinate geometry,
it is sometimes useful to apply
correction angles to the entered
directions and a scale correc-
tion to entered distances.

These corrections are required,
for example, when:

e Directions in your source
data are based on an
assumed north that 1s
different from the grid north
of your project’s coordinate
system.

e Distances from your source
data are based on ground
distances that have not
been reduced to the
ellipsoid of your project’s
coordinate system.

Each survey project has its own
angle correction and scale
factor.

The entered direction and
distance values are not altered
when they are stored in the
survey dataset. »

USING COMPUTATIONS

Creating a custom display
unit

1. Click the Tools menu and
click Options.

2. Click the Measurement
Formats tab.

3. Click the Defined Formats
dropdown arrow and click
the unit type for which you
want to create a custom unit.

4. Click the unit in the units list
on which you want to base
the custom unit.

5. Check Advanced.
6. Click the New button.

7. Type a name for the new unit
in the Name text box and
press Tab.

8. Type the Precision for the
unit by entering the number
of decimal places to display.
Press Tab.

9. Type the number of units per
master unit. (In this example
it is the number of units per
meter.)

10. Click Tab and type an
abbreviation for the unit.

11. Click the Set As Display
Format button.

12. Click OK.

— A

Application I Datavew | Lapaut Yisw | Tables | Rastes

CAD

Survey Measurement Formats

Choose how survey measugements will be displayed by the Survey

Analyst Extension,

Difined Formats:

Height ;‘I

0.0000ch
00008
000000
00000k

* 0.000m

0.0000

—Format D etail

Hame: [US Chain

Precizsion

=
Sub Figlds:

| Linits Per Master Linit ‘Ahhreviatinn

1| 20116B402336805 chlS

4 »
Set As Display Format I I _I
Based on Scalar Reference:
o pes) IME[EI j
Delets | Details:
Scale: 1 ﬂ
Save... Zera Dffset: 0
Elase Uit : Meter
Load.
[]
e——'rJ Advanced
Ok I Cancel I Apply I

®

(]
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Rather, the corrections are a
primitive transformation that 1s
applied directly as part of the
computation. The computed
coordinates are affected, not
the entered values.

Automated point naming

When point identifier fields are
used to define new survey
points, they automatically
provide a default point name.

Often you would like to use a
naming convention for particu-
lar categories of survey points.
For instance, you may prefer all
traverse points to start with the
character string Tv and be
named in sequence Tv10, Tv20,
Tv30, and so on.

You control this default name
by typing the alpha portion of
the string and choosing an
increment to be added to the
numerical portion of the string.
This naming format and
increment 1s applied for each
new default point name
displayed. »

To learn more about dragging
directions and distances, see the
section ‘Using Computation detail
pages’in this chapter.
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Defining a correction angle
for COGO computations

1. Click the Tools menu and
click Customize.

2. Click the Commands tab.

3. Click Survey Editor in the
Categories list.

4. Drag and drop the Direction
Angle Correction command
onto the Survey Editor
toolbar. Close the Customize
dialog box.

5. Click the Editor menu in the
Editor toolbar and click Start
Editing.

6. Click the Project dropdown
arrow in the Survey Editor
toolbar, then click the survey
project for which you want to
change the correction angle.

7. Click the Direction Angle
Correction button. The
Direction Angle Correction
Tool dialog box appears.

8. Verify that the correction
angle will be applied to the
correct survey project.

9. Drag a direction on the map.
The direction value is added
to the Reference Direction
field. You can alternatively
type a Reference Direction
value. »

Praject: |MaricopaSurvey - Smiley Secor V: o ‘ =)

Direction Angle Correction Tool x|

Conections defined wil be added to the survey project

after saving your edits.
[ mEEey
Canection Angle: o oot 21t
Apply to Project l—
Cancel |

Survey Project:

Reference Direction:

Relative Direction:

|

00

©

UsiNGg ARcGIS Survey ANALYST



USING COMPUTATIONS

10.

11.

12.

Type the value in the
Relative Direction field. The
Correction Angle field is
updated.

Click Apply to Project.

The Direction Angle Correc-
tion Tool dialog box is closed
automatically.

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

169



170

Using a point naming
increment

1.

Click Survey Editor in the
Survey Editor menu and click
Options.

Click the Points tab.

Type the alpha portion of the
default point name in the
Start Point text box.

Type the increment for the
numerical portion of the
name in the Increment text
box.

Verify that the Next Point
Name is as expected based
on your choices.

Click OK.

Survey Editor Dptions

®——- =

Survey Explorer | Highlighting PO\HISI

2lx

— Automated Point Maming

Define a starting point and increment for automatically
generated survey point names. The increment iz applied to the
last black of numbers in the narne.

Start Pairit Ircrement

Mest Pairt Name
=Tl

r— &ctomated Point Management

Chooge the method for defining current coordinates for
survey points when they are used a3 input for
computations. The method i applied when these points
do not already hawve curent coordinates.

& o automated behaviour
 copythe GIS coordinate and make it current

£~ copp the current coordinate of the owner survey project

QK I Cancel Lipply

(6]
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Automated behavior for
survey point referencing

Computations can use the
survey points created and
owned by other projects. When
using these survey points, a
copy of the coordinate is added
to the survey point for
exclusive use in your project.
This 1s called referencing a
survey point. When you
reference a survey point, you
are required to choose one of
the following coordinates:

¢ GIS coordinate

e Current coordinate of the
owning survey project

You can automate the choice for
this coordinate in the Survey
Editor options.

For more information about
current coordinates and GIS
coordinates, see Chapter 3,
‘Survey analyst concepts’.

USING COMPUTATIONS

Automate referencing the
GIS coordinate in
computations

1. Click Survey Editor in the
Survey Editor menu and click
Options.

2. Click the Points tab.

3. Click copy the GIS coordi-
nate and make it current.

4. Click OK.

Survey Editor Options ﬂﬂ

Survey Exp\orall Highlighting ~ Peints I

— Automated Point Maming

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

Start Pairt Increment
Tl =
Mext Point Name

Twl

— Automated Point Management

Choose the method for defining curent coordinates far
survey points when they are used as inpul for
computations. The method iz applied when these points
do not alizady have curent coordinates.

" no automated behaviour

& copy the GIS coordinate and make it curent

" copy the current coordinate of the owner survey project

Ok I Cancel Apply

Automate referencing the
current coordinate of the
owning project

1. Click Survey Editor in the
Survey Editor menu and click
Options.

2. Click the Points tab.

3. Click copy the current
coordinate of the owner
survey project.

4. Click OK.

Survey Editor Options ﬂﬂ

Survey Exp\orall Highlighting ~ Peints I

— Automated Point Maming

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

Start Pairt Increment
Tl =
Mext Point Name

Twl

— Automated Point Management

Choose the method for defining curent coordinates far
survey points when they are used as inpul for
computations. The method iz applied when these points
do not alizady have curent coordinates.

" no automated behaviour
€ copy the GIS coordinate and make it curent

% copy the current coordinate of the owner survey project

Ok I Cancel Apply
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Using simple
COGO
computations

Delta XY

You can compute coordinates
for a survey point based on a
known difference in coordinates
from a given start point.

@79

DeltaY:+7 1
.—l—l—l—l—.
(2,1) DeltaX:+5

These coordinate differences
are termed delta x,y. The
direction of the computed
coordinates from the start point
is defined by the sign of the
delta values as shown below:

¢ Northeast: +X, +Y (shown in
the above example)

¢ Northwest: -X, +Y
¢ Southeast: +X, -Y
¢ Southwest: -X, -Y
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Computing a coordinate
using delta x,y values

1. Click Snapping in the Editor
menu and click Survey Points
in the Snapping Environment
dialog box.

2. Click the Project dropdown
arrow in the Survey Editor
toolbar. Click the survey
project that should own the
delta values, the survey point
coordinate, and the
computation.

3. Click the Computation tool
palette dropdown arrow,
move the mouse to the first
row of buttons on the palette,
and click the Delta XY button.

4. Snap to and click the from
point on the map. The name
of the point appears in the
From Point field. If the point is
not visible on the map, type
its name and press Tab.

5. Type the Delta X value and
press Tab.

6. Type the Delta Y value and
press Tab.

7. Create a name for the point if
you do not want to use the
default name. Press Enter.

/C15P26

From Point:

Delta x: -21.960 m o
Dela’r: 30 m__e
+ C15P46

State: + (D) ObjectTaoffl 14 4 » »

Result Foink:

(7]

 Maricopa_Lmod- Archop - Arcinfo____ =Tk

J Fil= Edt Wiew Insert Selection Tools ‘Window Help |

J Survey Editar ¥ | B2 [ | | ‘ Project: ISuNeyDatasatl - CarmelBay

| Edtor = | b 2 | Taski [<none> =

5]

i SP46

" x

Cu

gm 44

@ =

L] 1 SP25

k =]

i 3 BN I
[ [Fiseeas 367 7

Completed Delta XY computation
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Direction Distance

A familiar coordinate geometry
computation is the calculation
of a coordinate from an existing
coordinate using known
distance and direction values.

The direction, based on grid
meridian, 1s either a bearing or
azimuth. The survey project’s
scale correction and angle
correction are applied during
the computation but do not
change the entered values that

are stored in the survey dataset.

USING COMPUTATIONS

Computing a coordinate
using a direction and a
distance from a known point

1. Click Snapping in the Editor
menu and click Survey Points
in the Snapping Environment
dialog box.

2. Click the Project dropdown
arrow in the Survey Editor
toolbar and click the survey
project that should own the
direction and distance
values, the survey point
coordinate, and the
computation.

3. Click the Computation tool
palette dropdown arrow,
point the mouse to the first
row of buttons on the palette,
and click the Direction
Distance button.

4. Snap to and click the from
point on the map. The name
of the point appears in the
From Point field. If the point is
not visible on the map, type
its name and press Tab.

5. Type the Direction value and
press Tab.

6. Type the Distance value and
press Tab.

7. Type a name for the new
point if you do not want to
use the default name, then
press Enter.

From Point:

Direction:
Digtance:

Rezult Point:

CEEa—
Y 6 )

State: " (11

Object 1 pF1 14 4 » »

#:_Maricopa_L.myd - ArcMap - Areln

J File Edit Wiew Insert Selection Tools MWindow Help

J Survey Editor ¥ ‘ =5 kﬁ| (| | Projert: [surveyDatasetl - CarmeBay |

J Editar > | & | Task: I<non5> j | Tar
@ B
: / /
i 4
{"T:l f 1.2P49
@ |
: \
B
R .
k e B
' 9 DL 1 2
[ [isees.62 36799

Completed Direction Distance computation
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Deflection-Angle-
Distance

You can compute a new
coordinate by defining a
deflection angle offset, based
on a reference direction, and a
distance from a known point.

o8

55° 27745

N 00-00-00 E —
@1

The reference direction is either
a bearing or an azimuth, based
on grid meridian. The survey
project’s scale correction is
applied during the computation
but does not change what gets
stored for the entered values.
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Computing a coordinate
using a reference direction,
angle offset, and a distance
from a known point

1. Click Snapping in the Editor
menu and click Survey Points
in the Snapping Environment
dialog box.

2. Click the Project dropdown
arrow in the Survey Editor
toolbar, then click the survey
project that should own the
measurement, point, and
computation survey objects.

3. Click the Computation tool
palette dropdown arrow,
point the mouse to the first
row of buttons on the palette,
and click the Deflection-
Angle-Distance button.

4. Snap to and click the from
point on the map. The name
of the point appears in the
From Point field. If the point is
not visible on the map, type
its name and press Tab.

5. Type the Reference Direction
and press Tab.

6. Type the Angle value and
press Tab.

7. Type the Distance value and
press Tab.

8. Type a name for the point if
you do not want to use the
default name. Press Enter.

Survey Explorer - ID9: hew [De

= B E

[ cTaren
Ref. Direction: I WA0-00-0E 7

Erom Pairt:

Angle: 2707 oo 00ty
Distance: I 18178 m _|

©00

Besult Point: I‘( C1 5P52

State: & (1) Object faf 1 14 4+ #

(8]

% Maricopa_1.mxd - ArcMap -

[

J File Edit Wiew Insert Selection Tools ‘Window Help

J Survey Editor > | =5 l}i’j| (= ‘ Project: [urveyDatasatl - CamelBay 7] |—<

J Editer * ‘ [ | Task: [ <nanes = | Target: [
a 15p52 |
Q RN

&

@

i

»

1

ke | J =
i % ENIEEED| il I

419971.52 3679456.01 | 4

Deflection-Angle-Distance computation
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Using
intersection
computations

Intersecting two
distances

You can compute a new
coordinate by defining
intersections between two
distances, two directions, or a
direction and a distance.

Left solution

Second point
)

[ Right solution
First point

The Distance—Distance
computation allows you to
choose two known points and
two distance values. If either of
the distances are too short,
they will not intersect and the
computation will be flagged as
incorrect. To create the
computation, select one of two
possible solutions. The left
solution is defined as the point
on the left-hand side as you
look along the line from the first
point to the second point. The
right solution is the point on
the right-hand side. »

USING COMPUTATIONS

Computing a coordinate
using intersection of
distances

1. Click Snapping in the Editor
menu and click Survey Points
in the Snapping Environment
dialog box.

2. Click the Project dropdown

arrow in the Survey Editor
toolbar and click the survey
project that should own the
measurements, points, and
computations.

3. Click the Computation tool

palette dropdown arrow,
point the mouse to the
second row of buttons on the
palette, and click the
Distance—Distance button.

4. Snap to and click the first

point on the map. The name
of the point appears in the
First Point field. If the point is
not visible on the map, type
its name in the text box and
press Tab.

5. Type the distance from the

first point and press Tab.

6. Repeat step 4 for the second

point.

7. Type the distance from the

second point and press Tab.

8. Press L if you want the left

solution or press R for the
right solution, then press Tab.

9. Type a name for the point if

you do not want to use the
default name. Press Enter.

e
[
A A B G

Survey Explorer - [D16: New [Dist-Dist-Inter 3] |
<= B H > x|B

FEirst Point: |~ C1 5P58 Distance: 1133 m
Second Pairt [+ C1 5P57 Distance: 8.33 m
S olution; lm

Result Point: v E115F‘59

State: + (1) Object 1of1 14 4 ¢ M
(9]

% Maricopa_1.mud - ArcMap - Arcinfo - |E| ﬂ
J File Edit Wiew Insert Selection Tools MWindow Help |
J Survey Editor = ‘ EE k’a | (;3 | Project: ISurveyDatasetl -]
J Editar | [ | Task: |<none>

@ [~

'

L

wa

Ky

{q-:] &1 SP35E

& =

’ | &1 SHaY

k B
alen|ey il |

| |azone

Completed Distance-Distance
intersection computation
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The survey project’s scale
correction is applied to the
distances during the
computation but it does not
affect what gets stored for the
values entered in the survey
dataset.

Intersecting a direction
and distance

Second point

Second
solution

First solution

First point

The Direction-Distance-
Intersection computation lets
you choose two known points
and define a direction from the
first and a distance from the

second. When the direction and

the distance do not have a
solution for their intersection,
the computation is flagged as
incorrect. Since, In most cases,
two solutions are possible, you
need to specify the first or
second solution. Looking along
the line from the first point
toward the second, the first
solution i1s the first computed
coordinate location, while the
second solution 1s the second
coordinate location. »
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Computing a coordinate
using an intersection of a
distance and a direction

1.

©

Click the Computation tool
palette dropdown arrow,
point the mouse to the
second row of buttons on the
palette, and click the
Direction-Distance-
Intersection button.

Snap to and click the first
point on the map. The name
of the point appears in the
First Point field. If the point is
not visible on the map, type
its name in the text box and
press Tab.

Type the direction value and
press Tab.

Repeat step 2 for the second
point.

Type the distance value and
press Tab.

Using the keyboard, press
the F key to select the first
solution or the S key to select
the second solution.

Press Tab.

Type a name for the Result
Point if you do not want to
use the default name and
press Enter.

Survey Explorer - ID24: New [Dir-Dist-Inter 1] i 3|

i N

MOset | Dieiem | N0
Second Point. |+ C1,5PES A
Soion_[second =]

Result Point: |+ C1 SPEA

State: + (1)

First Poink:

Distance:

?Q

Object1af1 14 4 F ¥

ST
J Fil= Edt View Insert Selection Tools ‘Window Help ‘
JEditug' ‘ [ |Task: <none >

wv

S

wa

P

Y

L3

o =l
#h 302 4] 1 i
Computes active computation, l_ 41999~

Direction-Distance-Intersection
computation
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The project’s scale correction
and angle correction are applied
to the direction and distance
values, respectively, affecting
the location of the computed
coordinate. The original values
entered in the computation are
stored in the survey dataset.

Intersecting two
directions

When intersecting lines using
direction values, you can also
define offsets. The offset
distances are entered as left or
right of the direction lines from
the first and second points. A
left offset 1s a negative value
and a right offset is positive.

The intersection point is
computed as depicted below.

-1.0ft ~O ’)/+1 7t

®
[ ) Second point
First point

USING COMPUTATIONS

Computing a coordinate
using intersection of
directions with offsets

1. Click the Computation tool
palette dropdown arrow,
point the mouse to the
second row of buttons on the
palette, and click the
Direction-Direction-
Intersection button.

2. Snap to and click the first
point on the map. The name
of the point appears in the
First Point field. If the point is
not visible on the map, type
its name in the text box, and
press Tab.

3. Check Use Offset.
4. Type the direction in the

Direction field and press Tab.

5. Type the Offset distance from
the first direction.

6. Repeat step 2 for the second
point.

7. Repeat step 4 for the second
direction.

8. Repeat step 5 for the offset
distance from the second
direction.

9. Type a name for the point if
you do not want to use the
default name, and press
Enter.

w%ﬂl@lswxﬁ

First Point: C15PE1 Direction: |
Second Paint:  [w/C1 5P50 Direction: |
Result Point: [+/C1 5FE3

S37EZafE | Offst | 5 m

v Lse Offset

WELO3-28E | Offset | 28w

State: « (1)

ObjectTof1 14 4 » H

% Maricopa_1.mxd - ArcMap - Arcinfo

File Edit Wiew Insert Selection Tools Window Help |

Editor, > | L&~ | Task: |<nona>

X ESCRE X JeRRiyoXs]

=

J2o &4

Completed Direction-Direction-
Intersection computation
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Using circular
curve
computations

Circular curve

A circular curve computation is
available for computing the
coordinates at the end of a
circular curve. The computation
optionally lets you calculate
coordinates for the center of the
curve. There are a variety of
methods to define a circular
curve using different combina-
tions of the curve’s geometric
elements and orientation.

The curve’s geometric elements
define the size and shape of the

Delta
‘angle
Radius

circular arc, and comprise any
two of the following: radius,
central angle, chord length, arc
length, and tangent length. »

Tip
Keyboard shortcut
To select a curve parameter from a

dropdown field, press the first
letter of the parameter s name.
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Computing coordinates
from a circular curve’s
chord direction, arc length,
and radius

1. Click the Computation tool
palette dropdown arrow,
point the mouse to the third
row of buttons on the palette,
and click the Circular Curve
button.

2. Snap to and click the from
point on the map. The name
of the point appears in the
From Point field. If the point is
not visible on the map, type
its name and press Tab.

3. Click the Reference Direction
dropdown arrow, click Chord
and press Tab.

4. Type the direction value and
press Tab.

5. Click the First parameter
dropdown arrow, click Arc
Length, and press Tab.

6. Type the arc length value
and press Tab.

7. Click the Second parameter
dropdown arrow, click
Radius, and press Tab.

©

Type a length for the radius
of the circular arc and press
Tab. »

e« = H|H=xXB

From Point:

Reference Direction:

|¢ CTISP71

?Q

To/Of: Chord ;-I
Curve Parameters:

First IArc Length ﬂ
Second Radius -
Result Panl: | C1 5F73

Center Paint. [+ ©1,3F74

Walue:

13127 it
5 36 ftes
Right h

[¥ Create Center Paint

Walue:
Walue:

Solutiar:

State: + (1)

©0

Object1of 1 14 4 ¢ #

#. Maricopa_Ll.mixd - ArcMap - Arcind

=10l x|

Eile Edit Wew Insert Selection Tools MWindow Help

Editor ‘ [ | Taski [Create New Feature

j | Target: | Parce

fo¥c]

Kxowk
Kx o am

E0ry 8 TO

20 =]

Tool ko construct Features and create survey data

[ [419935.26 367944724 Meter 2

Circular curve computation
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® 9
Arc
length Chord
-length
® 10.

You must also specify whether
the computed coordinates lie
toward the left or right. This is
defined as the side of the
circular curve on which the

Right
solution|

central point of the circle is
located when traversing the
curved line from the startpoint
to the endpoint.

In addition to defining the
curve’s geometric elements, a
direction is required to define
the curve’s orientation. »

USING COMPUTATIONS

11.
Half delta
angle 12.
13.

. Click the Solution dropdown

arrow and click Left to
choose the left solution, or
click Right to choose the right
solution.

Accept the default name, or
type a new name, and press
Tab.

Follow steps 12 and 13 if
you want to compute
coordinates and create a
center point for the circular
curve.

Click the Create Center
Point check box.

Accept the default center
point name, or type a new
point name and press Enter.

Survey Explorer - ID10: New [Circular Curve Z]

¢+ BE™XB

From Point: [+ C1 P71

Reference Direction:

Ta/OF Chard -

Curve Parameters:

Fist r—

Second: Fadius -
Fiesult Paint: ,_/ C15F73

Center Paint: [+ CLS P74

Walue:

Walugs:
Walue:

Solution:

I 194307 °
I TH2F 0

B4.3E it

IH\ght ‘;—

[¥ Create Center Paint

Object1of1 14 4 » M

State: ' (1)

12
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An orientation for a curve can
be any of the following three
direction types:

¢ Radial
¢ Chord

e Tangent

Ch
direction )
Radial
direction
Tangent
direction
o

These directions are subject to
having an angle correction
applied to them when
computing new coordinates.
The values of the directions as
entered are stored in the survey
dataset. »
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Computing coordinates from
acircular curve’s radial
direction, chord length, and
delta angle

1. Snap to and click the from
point on the map. The name
of the point appears in the
From Point field. If the point is
not visible on the map, type
its name in the text box, then
press Tab.

2. Click the Reference Direction
To/Of dropdown arrow, click
Radial, then press Tab.

3. Type the direction value and
press Tab.

4. Click the First parameter
dropdown arrow, click Chord,
and press Tab.

5. Type the chord length value
and press Tab.

6. Click the Second parameter
dropdown arrow, click Delta,
and press Tab.

7. Type an angle value for the
central angle of the circular
arc and press Tab.

8. Click the Solution dropdown
arrow and click Left to
choose the left solution, or
click Right to choose the right
solution.

9. Accept the default name or
type a new name and press
Tab.

e plore D10: Ne a - =|
- BE>xB

FromPain:  [w C1.10001 I

Reference Direction:

To/0r P adial =] Value: 380 @ 4
6 Curve Parameters:
First: IEhmd j Walue: W"_e
6_. Second Delta - Walue: iR "__e
Result Point: W Solution: m__e
Center Paink: l!_m1 ™ Create Center Point
State: + (D) Object Tof 1 14 4 b »

o

2 Circular curyes.mxd - ArcMap - Arcinfa o =]
J File Edit View Insert Selection Tools MWindow Help ‘
J Editor ¥ ‘ 3 |ﬁj ‘ Taski |<none > ‘ Target: | Parcels
& 7
&
u
an
"n
3
7
@
&
»
1
k
L)
#h
=S T
[ [419926.47 3679429 34 Meters [

Circular curve computation
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Fillet curve

The fillet curve computation
allows you to calculate
coordinates for points based on
two known starting points, two
directions, and a radius. The
two coordinated locations are
computed so they fall along the
lines of direction. The circular
arc 1s created such that the
radius defines an arc that lies
tangent to both lines.

First direction

Second
direction

Radius ~

USING COMPUTATIONS

Computing coordinates
using a Fillet curve

1. Click the Computation tool
palette dropdown arrow,
point the mouse to the third
row of buttons on the palette,
and click the Fillet Curve
button.

2. Snap to and click the from
point on the map. The name
of the point appears in the
First Point field. If the point is
not visible on the map, type
its name in the text box and
press Tab.

3. Type the first direction and
press Tab.

4. Repeat step 2 for the second
point.

5. Type the second direction
and press Tab.

6. Type the radius for the fillet
and press Tab.

7. Accept the default name for
the first result point or type a
new name, then press Tab.

8. Repeat step 7 for the second
result point.

Survey Explorer - I¥74: New [Fillet Curve 4]

& = W B

First Point: Iy’ C1 11 oo Direction: gzr 4o 3@
6 Second Point: |\/ C1 10002 Dirction: 237 3B 2B
e—-nudm—[_ : ENIN
(7 WL L S iy

Result Point 2: IN" C1 531 ™ Lreate Circle Canter Paint

ResutFoint2: [0 ],

State: " (1) Object1of1 14 4 » W

(8]

=

J Eile Edit View Insert Selection Tools Window Help |

J Editor | [ 3 ‘ﬂj | Task: ICreate Mew Feature j | Target: |Parce\s =

&

e

an

wx

K |

&

@

« I— |

»

1

&

i ]

a =

& oo =4 Il 5]
[ H19926.77 3679371.20 Meters 7

Fillet curve computation
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Using the station
and offset
computation

The station and offset computa-
tion can be used for calculating
the coordinates along a path. A
path is defined as:

A straight line between two
existing survey points.

®
@ 2

4.0
o

7.5
(@}
o 3.5
@

A sequence of connected
feature segments starting
and ending at survey

points. »
®
©
O
0]
[ J
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Computing coordinates
evenly spaced on a line
between two existing
points

1.

Click Snapping in the Editor
menu and click Survey Points
in the Snapping Environment
dialog box.

. Click the Project dropdown

arrow in the Survey Editor
toolbar, then click the survey
project that should own the
measurement, point, and
computation survey objects.

Click the Computation tool
palette dropdown arrow,
move the cursor to the fourth
row of buttons on the palette,
and click the Station and
Offset button.

Snap to and click the from
point on the map. The name
of the point appears in the
From Point field. If the point is
not visible on the map, type
its name, and press Tab.

Repeat step 4 to define the
To Point and press Tab.

Click the Stationing Type
dropdown arrow, click
Spaced evenly, then press
Tab.

Type the number of equal
segments you want to use to
divide the line and press Tab.
The grid updates with a new
row for each of the new
points. »

i |-

)

o
&

| () | Project: |SurveyDataset] - CarmelGay 'I i - | = G

SurveyDatasetl - CarmelBay
asetl - Subdvn COGO

Survey Explorer - ID10: New [ftation and Offset 3] |
& = B E X
S Tool % Beport
Erom Paint: I‘/ ET1 P12 Tao Paint: ‘/E11 F13
Line Length: I 2057713 1 Length of shortest distance
hetween ‘From Point' and
Stationing Type: Spaced evenly e Ta Paint'

r~ Stationing points spaced everl

Segment count: | 3

D\stancal Sum D\stancesl

izt

F’ointl

(]~

EB.5904f
EB.5004ft
BB GA04t

b
2
3 206,713t

C1.5F14
O SPT5
£1.5P13

State: iy (5)

Object 1 of1 14 4 F M
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Coordinates can optionally be
calculated perpendicular, at a
specific offset distance left or

To point

From point

right of the path you’ve
specified. Offsets to the left
must be entered as negative
values, and offsets to the right
must be entered as positive
values.

Varying
» distances

Equal
distances

4.0

7.0

7.0

Different methods for
computing these coordinates
are available. »

USING COMPUTATIONS

8.

Press Tab to ignore offset
distances, press Tab to
accept the default name, or
type a new name and press
Tab.

Repeat step 8 for each of the
new points in each row.

. Maricopa_L.mxd - ArcMap - Arcinfo ] o [m] ]

J Ele Edit View Insert Selection Tools window Help |

J Editar * ‘ 3 ‘ .?j ‘ Task: |Create New Feature * | Target

B de
a | |
;; L1EP12 £1.5P14 L1315 ;1\5}'—‘13
& =
&
»
i
k

|
O [So=n i 0|

[ [4z003z.50 3879350.1¢

Computing points on line between points
SP12 and SP13

183



They can be computed at equal
distances along the path, at

o
1/3

@ Equal
18 divisions

(@}
1/3

varying distances, or so that
they divide the given path into
a specific number of equal
lengths. »

Tip

Computing line offsets

When computing coordinates offset
from a line, use negative values for
coordinates to the left of the line,

and positive values for coordinates
to the right.
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Computing coordinates
offset left and right from
a line between two points

1. Click the Computation tool
palette dropdown arrow,
point the mouse to the fourth
row on the palette, and click
the Station and Offset button.

2. Snap to and click the from
point on the map. The point
name appears in the From
Point field. If the point is not
visible on the map, type its
name in the text box. Press
Tab.

3. Repeat step 2 to define the
To Point and press Tab.

4. Click the Stationing Type
dropdown arrow and click
Variable distances. Press
Tab.

5. Type the distance along the
line measured from the
previous point and press Tab
(the first distance starts at the
from point).

6. Type the first perpendicular
offset distance in the Offset
field. Press Tab.

7. Accept the default name in
the point identifier field or
type in the new name. Press
Enter.

8. Repeat steps 5-7 for each
distance and offset along the
line that you want to enter.

Survey Explorer - ID3: New [Station and Offset 4] A
e @B x|B
/ Tool Y Report Y,
From Point: |\/ C15P12 To Faint: |\/ C15P13
Line Length I 2087713 It Length of shartest distance
- betwesn From Point' and
Stationing Type; “ariable distances e Ta Paint!
—Wariable distances betwesn stationing pain
Segment Type | Valuel Sum Dlslancesl Elffsetl F'cmll
1 [Distance 110.0000F 110.0000f 42.0000f C1.5P1
2 |Distance 16.5000ft 126.5000f 30,0000 C1.5P2
3 | Distance 4.5000ft 131.0000f 35,5000 C1.5P3
4 |Distance 10.0000f 141.0000 30,0000 C1.5F4
5 |Distance 35.0000f 176.0000f -25, 40000 +5 C1 5P
4< E |Distance
Length Emor: I PEATTISHE [~ Proportion
Remainder I 297713 1t
State: ' (i) Object14f1 190 4 # w1
= varcopa .- prcrop-prcimn -Ioix]
J file Edit Wew Insert Selection ITools Window Help
J Editor, ~ | S |ﬁj | Task: ICreate Mew Feature =l ‘ Target: | Parcellines : OutsideFigure =] |/ |
@ -
=7)
e
£
£x
cu
a £15P8
@
L] &1.5P12 &15°13
|
=
i
12 £14
i) &1
#h
e =l
& jaio @ Il I
[ [420051.95 3679376.39 Meters | Y

Computing coordinates offset from a line
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When using the variable
distances method, you can
choose to enter a closing
distance. This 1s the distance
from the last point computed to
the endpoint of the path.

The difference between the sum
of all the distances that you
enter and the path length is
called the distance misclosure
or remainder. You can choose to
proportion this remainder for
each distance and compute new
coordinate locations for the
points.

Misclosure 0.1

(4] . E Ind point of path

Co”nputed End Point

(@)
7.5
Length of path : 20.2
@ g p:
3.1 Entered distances : 20.1
Cis Misclosure : 0.1
e’
USING COMPUTATIONS

Proportioning the
remainder when
computing points on line

1.

Start a new station and offset
computation.

Choose the From Point and
To Point.

Click the Stationing Type
dropdown arrow. Click
Variable distances and press
Tab.

Type the distance along the
line measured from the
previous point in the Value
field and press Tab (the first
distance starts at the from
point).

Type an offset value, if
required, and press Tab.

In the Point identifier field,
accept the default name or
type in the new name and
press Enter.

Repeat steps 4—6 for each
distance and offset along the
line that you want to enter.

Check Proportion after you
have entered the closing
distance.

The points are recomputed;
the remainder is distributed
equally in each of the
original distance
measurements.

Survey Explorer - ID17: New [Station and Offset 8]

¢ BE®XB

J Tool % Bepart
From Point: I‘/ C15P12 To Point: v C15F13
Line Length: I 2057713 1 Length af shartest distance
hetween ‘From Point' and
ationing Type: Varisble distances 52 ‘Ta Paint'
i~ Vanable distances between stationing point
Seament Type Value‘ Prop. Va\uel Sum D\stancasl fosell Powntl
1 41.0000f 41,1543t 41.15431 Cii
2 | Distance 41.0000f 41,1543 62,3085 .z
3 | Distance 41.0000f 41,1543t 123, 46261 [0y Jc]
4 | Distance 41.0000f 41.1543ft 164 61711t Ci4
& | Distance 41.0000f 41,1543t
Length Erar: I 0.0000 it ¥ Propartion
Remaindzr: I 07713 7
State: + (i) Object1af1 M 4 » #
% Maricopa_l.mud - ArcMap - ArcInfo - E||5|
J File Edit Wiew Insert Selection Tools MWindow Help |
J Editar = ”T| y - ‘ Task: ICreatE Mew Feature j | Target:

@ K_ =l
=

;.f; 1.5P12 &1 B 21.2 &1 3 E1 4 i1 SP13

® =
&

_

8

k .
O 5ney 1 all

420046.38 3679407.60 7

Proportioning the remainder for points on line
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Computing coordinate
locations along a feature
segment path

1.

Identify the connected feature
segments along which you
want to create new survey
points.

Unless they already exist,
digitize two new survey
points, snapping to the first
and last feature vertices that
define the segment path.

Start a new station and offset
computation.

Click Editor in the Editor
toolbar and click Snapping.

Check Edge for the feature
class that represents the
feature that holds the feature
segment path. »

(2]

% Maricopa_1.mxd - ArcMa

Fil= Edt Wiew Insert Selectipn Tools ‘Window Help

Editer = ‘ [ |ﬁj | Tdeks [create Mew Feature

& ®|

KA uk
Ku am

(3165

DL,

Computes active or selected computationds), ,_ 419997 40 7

Snapping Environment |

Layer | Vertexl Edga‘ Enc =
Parcellines  [] O O

Buildings O O

Parcels O ] e
T250uthRsl [ O O= e
B B

[#-[] Topology Elements

-
=[] Miscellansous :I
[] Survey Paints =l
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For more information about
entering point names, distances,
and offsets in the station offset
computation, see the section
‘Computing coordinates offset left
and right from a line between two
points’in this chapter.

USING COMPUTATIONS

6. Make sure the From Point or

To Point field has focus, snap
to, and click a segment on
the path.

The points at the beginning
and end of the path are
added to the point fields.

Click the Stationing Type
dropdown arrow, click the
method you want to use, then
press Tab.

Enter point names,
distances, and offsets, if
required.

Survey Explorer - ID3: New [Station and Offset 12] A
= @EEYB
/ Tool ¥ Repart % r 3
T T
FErom Paint: I\/ cin Tao Paint: w0112
Line Length: I 236.2427 1 Length of circular arc
- between 'From Paint' and
Stationing Type: |Spaced evenly j ‘ToPaint!
Stationing paints spaced evenl
Segment count: I 2
D\stancel Sum D\stancesl Difset Fuml‘
1 11812141t 11812141 £1.13
2 1181214t 236. 24271t Ci12
State: « (D biectTof1 1 4k M

% Maricopa_L.mud - AreMap =10l
J File Edit Wiew Insert Selection Tools Window Help |
J Editor |ﬂ| i | Taski |Create New Featurs i
@ | =
(5] |
e H
s |
" H
W |
| - il
i |
® |
- |
] | =l
pe = ﬂ
| [4zoo0z.00 4

Point computed along a feature segment

(8]
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Using the COGO
Traverse

The coordinate geometry
traverse is used to compute a
sequence of survey point
locations starting from an initial
known point. Each new survey
point is defined by a fraverse
course and is used as the take-
off point for the next course in
the sequence. Two methods are
used:

e The Bearing method uses
directions for the orientation
of each course.

e The Angle Right method
uses an angle measured
clockwise from the line of
the previous course.

A traverse course can be
defined using various
combinations of directions,
distances, angles, and circular
arc parameters.

The COGO traverse is primarily
used for defining coordinates
based on values taken from
subdivision plans. »
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Computing coordinate
locations using a Bearing
COGO traverse

1. Click Snapping in the Editor
menu and click Survey Points
in the Snapping Environment
dialog box.

2. Click the Project dropdown
arrow in the Survey Editor
toolbar and click the target
survey project.

3. Click the Computation tool
palette dropdown arrow,
point the mouse to the fourth
row on the palette, and click
the COGO Traverse button.

4. Type a name for the compu-
tation and press Tab.

5. Type a comment for the
COGO traverse computation
and press Tab.

6. Click Bearing.

7. Type the maximum allowable
limit for the misclosure in
easting and northing.

8. Type the maximum allowable
Relative Error as a
percentage. »

xn

e ]
Q !

£

Survey Explorer - ID5: New [Traverse *]

e BE»XB

General \( Parameters y Adustrient ¥ Report

Traverze Mams: |Elpen traverse
Date of Creation:

LComment:

41172002 25724 P dd/mom/py - ki

An open traverse starte at & known paint, and has no known point at its end.

—&nale Format
Chaose the angle format for the Traverse:

(% Beaing { Angls Right

Lirni

Closure E/M: 03281 1t

Relative Enor l_ 100 %

State: + (i)

Dhject 1 of 1 14 4 . M

00
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The TPS Traverse computation,
described later in this chapter,
should be used for processing
field traverse data.

A side-shot course is used to
compute a coordinate that is
not a part of the main traverse
course sequence.

(@)
CS)ide-shot NEPmE
N3i®01'w N2 59°E
(@}
® N7P11°E

Open traverse

There are two primary
categories for traverses: open
or closed.

An open traverse ends its
sequence with a new survey
point, whereas in a closed
traverse, the final course ends
at an existing survey point. »

Tip

Keyboard shortcut for
curve parameters

To select a curve parameter from a
dropdown field, press the first
letter of the parameter s name.

USING COMPUTATIONS

9. Click the Parameters tab.

10. Snap to and click the start
point on the map. The point
name appears in the Start
Point field. If the point is not
visible on the map, type its
name and press Tab.

11. If you are doing an open
traverse, press Tab, and skip

to step 13.

12. Repeat step 10 for the

endpoint of the traverse.

Double-click the TR/SS field,
click SS to choose the next
course as a side-shot, or
choose TR if the next course
is part of the main traverse.

13.

14.
15.

Press Tab.

Press Tab to accept the
default To Point name. If you
are entering the final course
for a closed traverse,
double-click the To Point
field, and type the endpoint
name. Press Tab.

16. If the course you are
entering is a circular curve,
skip to step 18. Otherwise,

continue to step 17.

17. Double-click the Direction
field, click ST, press Tab,

then skip to step 19.

18. Double-click the Direction
field and click the type of
direction for the circular

curve. Press Tab. »

General YEaramelers \(gdiustmeml ¥ Beport

4

Start Paint | AL (e i | PERH

TR/SS I To Poirt ID\recllun IVaIue |EF"I I\u"a\ue IEF'Z I\f’a\ue I Solution
A 201 5T WNB3-47-20w" DI 240.00007
| 2|TR 202 CHmp W73-27-400 AL 7704000 R 361.0000ft Right
|_3|TR 203 | 5T | W1E-G5-40w" DI 21.1300f
| 4|TR [wril o 5T N30-08-0E* D 436.00007
|55 B|TR 5P13 5T [e]]

|

Traverse Type:

)Angle Format: Bearing, Traverse Closed

Closure East: 0285 i Direction Closure: I G85-03-23E
Clozure Marth: -{1.0025 [+ Distance Closure: l 0.0296 1t
Total Length 0239 1t Fielative Ermor: 1:26162
State: + (i) ObjectTafT 1 4 » #
TR/SS . Traverse ) ) IDirection
Straight line— 5T
5 — Side-shot =
Side-shot
or traverse
course
IEF"I P2
ol Arc length
-
be———Delta angle Radius—
HDE —
ci—=t—Chord length Half delta
angle
First curve Second curve
parameter parameter
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When a closed traverse starts
and ends with the same survey
point, it is called a loop
traverse or a closed loop
traverse.

Since the final point of a closed
traverse has known coordinates
and the final course of the

traverse computes coordinates
for the same survey point, there

8 N78°10°E /W
N2°01'W (9
O
N45°11°E $10°17°'W
@
O = o®
$89°30740" W

Closed loop traverse

is often a discrepancy between
the existing coordinates and the
computed coordinates—this
discrepancy is called a
misclosure or a closure error. »

For more information about
defining circular curves, see the
section ‘Using circular curve
computations’in this chapter.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

Type the direction value and
press Tab.

Skip to step 23 if the course
you are entering is a circular
curve. Otherwise, continue
with steps 21 and 22.

Accept the distance param-
eter type (DI) and press Tab.

Type the distance value for
the course and skip to step
28.

Double-click the Curve
Parameter 1 (CP1) field and
click the first parameter type.
Press Tab.

Type the value of the first
parameter. Press Tab.

Double-click the Curve
Parameter 2 (CP2) field and
click the first parameter type.
Press Tab.

Type the value of the second
parameter. Press Tab.

Double-click the solution
field and click the direction
in which the circular curve
bends.

Press Enter.

Repeat steps 13 through 28
for each of the courses in the
traverse.

Maricopa_1l.mxd - ArcMap - ArcInfo i =10 x|
File Edt View Insert Selection Tools ‘Window Help |
‘ |
|
1102 ‘
i
|
i
|
i I— |
|
1.201 1101 i
i
| v
IR I

420074 01 3679453, 4

Closed traverse from point C1.101 to point C1.102

lSqution

~
Right [

Curve

direction
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The closure error in a COGO
traverse may be the result of
any of the following:

e Numerical precision
e Mistyped values

¢ Incorrect values in the
source

¢ Measurement error

255°2745”

o
@ Closure
error

112°25°30”
@

100°00° 00"

A closure error that 1s identified
as being caused by incorrect
source values indicates a
potential problem in the original
survey data.

Closure error caused by a
typing error can be handled by
reentering the value. »

Tip
Computing an area with a
COGO traverse

When you compute a traverse that
is a closed loop, an area is
reported on the Adjustment tab.

USING COMPUTATIONS

Adjusting the closure
error in a closed COGO
traverse

1. Click the Adjustment tab.

2. Click the Method dropdown
arrow and click the method
you want to use to adjust the
error.

3. Click the Compute button.
The adjusted values and

their residuals are displayed.

General y Paramelers y Adjustment ¥ Report

- Adjustrent
Method: | Crandal 3'— Area I ft
ToPoint Adusted Bea.. |Adjusted Dist.  |FResidualz Be... |Residuals Dist.
1 {zm NE3-47-200¢° | 2395790k 0o -0.0210f
2 |z02 NFS-27-400 | FE.BBEOM oot -0.0070f
3203 N1E-55-40 | 21.12800 0o -0.0020ft
4102 N30D-0B-0ET 43600000 0o 00000
State: + (1) Object1afT 4 4 F M
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Misclosure caused by
numerical precision, or
measurement error can be
solved by applying an
adjustment to distribute the

Computing coordinates
using an open Angle
Right COGO traverse
with straight line courses

Survey Explorer - ID7: New [Traverse *]

Eo BER»XB

General \< Parameters y Adjustment ¥ Report %

IDDEI’! Angle-right traverse

432002 B:0X08 P dd/mmdyy - hkcrmm

Traverse Mame:

Diate of Creation:

error through each of the 1
courses.

You can define the allowable

limits of closure error on the

General tab of the COGO

traverse computation. 2

There are three adjustment
methods available: 3

e Compass rule
¢ Transit rule
¢ Crandall rule

The Compass rule, also known
as the Bowditch rule,
distributes the misclosure in the
northings and eastings in
proportion to the distance
along all the courses from the
first point to each of the
unadjusted coordinate
locations.

The Transit rule assumes
distances have no measurement
error and distributes the error
only through the directions and
angles.

The Crandall method
distributes the error in the
distances only, assuming
directions and angles have no
measurement error.
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. Click the Computation tool

palette dropdown arrow,
move the mouse to the fourth
row on the palette, and click
the COGO Traverse button.

. Type a name for the

computation and press Tab.

. Type a comment for the

COGO traverse computation
and press Tab.

Click Angle Right as the
Angle Format. »

Comment:

et |0 pen angle right traverse from C1.11

~Angle Format
Choose the angle format for the Traverse:

" Beaing  f* Angle Right

Limit
Closure E/M

I o° o' n3ze
I oz

Relative Ermar:

State: + (T}

Object1of1 14 4 b

®© O
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10.

11.

12.

13.

14.

15.

16.

17.

18.

5. Click the Parameters tab.
6. Snap to and click the start

point on the map. If the point
is not visible on the map,
type its name in the text box,
and press Tab.

Press Enter to ignore the
endpoint.

Repeat step 6 to choose the
Backsight Point.

Press Enter to accept the
default backsight Direction
value.

Press Enter to ignore the
Foresight Point.

Press Enter to ignore the
foresight direction value.

Press Enter to accept the TR
parameter.

Press Enter to accept the
default To Point name, or
else double-click in the field
to type a different point
name and press Enter.

Press Enter to accept the
default Angle parameter
(ST).

Type an angle value and
press Enter.

Press Enter to accept the
CP1 (DI).

Type the distance value and
press Enter.

Repeat steps 12—17 for each
traverse course.

General YEaramelers \(Adiust ent f Feport

Start Paint |yf ER End Point: I =N
Backsight Poirt W C1 14 Directior: I B ! i
Foresight Paint: TN Direction: I : ' i
TR/SS  [ToPaont  [angle [Value [cr1 [vaue  [cP2 [vae  [Solution

1|TR 15 | ST 164700°0" Dl | T7.0000q

2|TR 21 5T 205°00°0" DI 82,4800

FIG j22 sT 121°001" DI 3871001

4|TR 23 5T ol

4| A |
Traverse Type: )Angle Format: Angle Right, Traversé Open
Clozure East: ﬁ Direction Closure: I—
Clasure Marth: b ‘ b Distance Closure: I ) ! "
Total Length: - : " Relative Eror:
State: + (7) ObjectT of 1T 14 4 ¥ M

Angle Right COGO traverse
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Exploring TPS computations

Total Positioning System (TPS) measurements are a collection of
observed values that belong with an instrument setup.

They refer to the values observed using any analog or electronic
device from the theodolite family that measures zenith and
horizontal angles. The slope distances used in TPS measurements
may be from an electronic distance measuring (EDM) device, total
station, or tape measure. Other observed values that fall into this
category include instrument heights and target heights.

These measurements are imported from files that represent
electronic field books or are typed directly into new computations
from paper field books.

TPS computations process the information from one or more
instrument setups. You work with computations by choosing the
instrument setups that should be processed.

The different types of computations that support TPS
measurements are:

* Tacheometry
* Resection

» Traverse (different from the COGO traverse described in the
previous section)

» Free station
* Least squares adjustment

You create and edit TPS computations using a standard
methodology for adding measurements, choosing limits, selecting
reference points, computing, and viewing the computed points.
The detail for a TPS computation has five different pages
separated into tabs. This section is an overview of these pages.

The detail for the least squares adjustment computation has
additional pages and is described in the section ‘Using TPS
computations’ in this chapter.
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The General tab

* Computation name: Since computations are stored as records
in the survey dataset, it is useful to give them names. This
provides an additonal method to retrieve a specific
computation when you know its name. Computation names of
a specific type are unique within the survey dataset.

Survey Explorer - ID33: New [Free Station 1] 3|
&= mHEMYB
General % Setup Measuremsnlsy Computed Points ¥ Beport

Computation Marme

|Free station control 01
Idﬂ 472002 17:27:19 A

Creation Date

Comment

Tofix control for Morth portion of building M detail.

Lirvits :
Std. Deviation of Drientation : as oo’ 20"

Std. Deviation of Pogitior :

Std. Deviation of Elevation :

State: 107

Object1of1 14 4 » H

Detail of TPS computation, showing the General tab

* Creation date: When the computation is created, the date and
time are recorded and stored as an attribute of the
computation.

*  Comment: You can use the comment field to provide some
additional information about the computation.

* Limits: Each computation has some allowable limits that
define an acceptable level of measurement error.
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The Setup tab

]
== BHm»xB
Since a survey point can have many instrument setups, there are General ¥ Selup ¥ bleaswements ¥ Compuled Baints ¥ Fizpor
typically two steps for defining the setups for a computation. Station Setups | | |
. . . . Setup Paint Setup Fixed
First, complete a point identifier field that defines where the |7 300200 T 7 Point identifier field
instrument setup is located, then select the instrument setup or _EEHE; o 1
type the name of a new instrument setup in the /nstrument setup B EETE] 300120 /1 [ Instrument
field. Emm - 3 setup field
|Survey Explorer - ID33: New [Free Station1] A
= BH»¥ B Setup Details :
General ¥ Setup | Measurementsy Computed Points ¥ Beport Fitag=ly Value
. . . ge . Setup Paint £1.300420
Selup Paint [ 1 105 —r—Point identifier field Setup Nae 00420 71
Setup M 7 S ~— Instrument Height B.3100f
TR e Instru me nt Date 1/5/2002
Setup Details : Setup fleld Comment
Property |Value |
Setup Paint C1.T05
Setup Name TS A1 State: [T Object T of1 14 4+ M
Inztrument Height 5.2000f
Date 1/5/2002 Multiple setup page
Commment Tatal station 2210
State: (1) Object1of1 14 4 » ¥
Single setup page

The properties of the setup can be viewed and edited. These
properties are the instrument height, the date of the instrument
setup, and a comment about the setup.

There are two types of setup pages. The first is a single setup
page, used for computations that process single instrument
setups, such as the Free station or Resection computations. The
second is a multiple setup page, used for computations such as

the Traverse or Least Squares adjustment, which process multiple
instrument setups.
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The Measurements tab

The observed values from the instrument setup are viewed and
edited in the Measurements tab. Instrument setups that have
been imported from electronic field books are automatically
added, and these values appear automatically.

Survey points that have been computed in other computations or
that have been imported are recognized on the Measurements tab
and displayed with a check box in the Orientation field.

By checking the Orientation field, you indicate that the observed
point is to be treated as a fixed reference point. Unchecking this
field indicates that new coordinates are to be computed for the
point.

Survey Explorer - ID3: New [Tacheometry 2] ] |
«=>EHE=xE
Gereral ¥ Setup ¥ Measurements \< Computed Points ¥ Beport
Point Mame: |Drieml... |HzAmgIe ‘VAngIE ‘S\opeDisl... |F|DdHeight Hzdngle... |v.=| . .
HEE 7 GraEs0T GUO00T ZEAGvalN OO Clockeie Orientation
AERDS & 18071915 90000 19432700 D.0000M Clockwise field
3 |C1.po0g 1E5'M2" Q0000 S03FT0R 0.0000f Clockwise
4 (C1.p005 977033 90°00°0T 22305100 0.0000f  Clockwise
5 (C1.p00E 1223029 90000 4649600 00000 Clockwise
E |[C1.p007 14591@3" 0000 47.3FE0RM 0.0000f Clockwise
7 (C1.b004 126741M0° 80°000" FRLB202(t 00000 Clockwise
& (C7.b005 T44°50'E" 90°0ODT F4.97030 00000 Clockwise
| 5 [C1.b00g 149i19'25" 000" 8418230 0.0000k Clockwise_|;|
[l »
Results
Owerview f Details %,
Origritation : I MO-00-11E © Sl —
Results
Std. Dev. Drientation : o° oo’ 4" SeCtlon
State: + (T Object1of1 4 4 » »

Single setup measurements page
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A
== EBE X
General ¥ Setup ¥ Measurements \( Computed Points ¥ Beport Yy,
Selup: [z004z0 /7 = Instrument
|P0imlName ‘Drient.. |H2Angle |VAng\e |SIDpeDist .|F|odHe\ghl Hzdngle... |V Setup f|6|d
1 |C1.GPS0 = BE°270" 90000 BE3.2360°R 00000 Clockwise
1 | |
Results / Method : ICompass j =
Traverse Overview \< Traverse Details y Tacheametry Dverview y Tacheometry Details \ ReSU |tS
WOowd Dift: [T D00n  AngMiso: o o & section
State: + (1) Object Tof1 14 4 F M

Multiple setup measurements page

If the computation processes multiple instrument setups, the
Measurements tab also has an Instrument setup field. As you
switch between different instrument setups, the observation list
is updated to display the observations for that setup.

Each measurement page also has a Results section, which differs
depending on the computation you are working with.
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The Computed Points tab

When a computation has been successfully processed, the
resulting coordinates are displayed on the Computed Points tab.
The computation also displays values for the other point
attributes, if they are available.

Survey Explorer - ID3: New [Tacheometry 2] k|
e BE X B
General ¥ Setup Measuramantsy Computed Points % Beport Yy
Point Name |Easting ‘Nnrlhing ‘E\evalinn ‘Std Dev. P.. |5td. Dev. EI
1 |C1.p006 419950.72m  3679139.56m 1.707m
2 |C1.p005 420006, 36m  3679138.97m 1.707m
3 |C1.p002 41954602 3679120.78m 1.707m
4 |C1.p007 419946.27m  3679134.97m 1.707m
5 |C1.6004 419568 09m  3679133.09m 1.707m
6 |C1.6005 419552 06 3679128.70m 1.707m
7 |C1.b006 419951.99m  3679125.32m 1.707m
State: & (3) Object 1of1 14 4 » K

Computed Points tab

Report tab

The Report tab is available for all TPS computations.

Reporting is based on the Extensible Markup Language (XML).
Once a computation has been processed and has a status of
valid, the Report tab allows you to specify a stylesheet and the
items from the computation that should be included in your
report. You can also choose a font and color for the text.

Define your own header and footer by creating a file using
Hypertext markup language (HTML) and specifying its path and
name. Create a report that includes, for instance, your company
logo as a header.

USING COMPUTATIONS

Survey Explorer - ID2: Details [TPS Traverse 1] |
& = [
General ¥ Setup ¥ Measurements y Cormputed Points ¥ Beport

Siyle Sheet : 3 g > Browise... |
Siyle I Default j Save Shyle |
- [~ Footer File ;I Property |Value |
- Individusl Remarks Fart G aramond
- [ Geners! Font-Size 10
-7 Traverse
- 7 Statistis Font-Color 255
. 7 Tolerance Lirit Fage bieak before | auto
B 7 Results
B 7 Result Detsils
#- 7 Setups
B [ Measurements
B 2] Known Points
B [ Mew Paints =
Deselect all Select all | Save Report. Preview
State: « Object1of1 14 < » M
Report tab

Your choices can be saved as a template. Other reports can be
generated easily by using the style and selection of items defined
in a saved template.
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Using the TPS
computations

Survey Analyst provides a set
of five computations. Four of
them are based on the classical
survey algorithms for
tacheometry, freestation,
resection, and traverse. The
fifth computation is the least
squares adjustment.

Once you have mastered the
basics of data entry for the
general, setup, measurement,
and report tabs, you will have
an overall familiarity with all the
TPS computations.

This section covers the general
steps required for basic data
entry, and also presents
additional information about
specific TPS computations.

Tacheometry

The tacheometry computation
uses a single instrument setup
at a point with known
coordinates—~known points or
reference points. It has a set of
horizontal circle readings to
other known points and is used
to process the horizontal angle
and distance observations to
define coordinates for
previously uncoordinated
points—unknown points, or
measured points.
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Processing a single TPS
setup using Tacheometry

1. Click the Project dropdown
arrow in the Survey Editor
toolbar and click the survey
project that should own the
new computation.

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

3. Check Survey Points.

4. Click the Computation tool
palette dropdown arrow,
move the mouse to the last
row on the palette, and click
the Tacheometry button.

5. Type a name for the
computation and press Tab.

6. Type a comment for the
tacheometry computation
and press Tab.

7. Type the limits you will allow
for the standard deviation of
the orientation. »

A
Layer | Wertex ‘ Edge | End
Land_Parcels O O O
Road_Edge O O O
Buildings O O O
| |
T v
B ¥ Miscellaneous [
3 - Survey Painks =l

Survey Explorer - ID1: New [Tacheometry 1]

= BE»XB

General 1 Setup ¥ Measuremelﬂs Y Cornputed Points ¥ Beport Yy
1]

Computation Name |Tachaometw 01 Building

Creation D ate

|4."1E./‘2002 4:10:38 PM

Comment

e_..

Cul-de-sac setup.

= f

Limits :
’VStd. Deviation of Orientation : B

State: (1 (i) Object 1

of 1 1 4 M
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USING COMPUTATIONS

10.

11.

12.

13.

14.

15.
16.

Click the Setup tab.

Snap to and click the setup
point on the map. If the point
is not visible on the map,
type its name in the text box
and press Tab.

Click the Setup Name
dropdown arrow and click
the name of the setup you
want to process.

Click the Value field for the
Setup Name attribute if you
want to change the name of
the setup and type a new
name.

Repeat step 11 if you want
to change the stored
attributes for Instrument
Height, Date, or Comment.

Click the Measurements tab
and resize the Survey
Explorer if needed.

Check the reference points
you want to use for
orientation.

Click the Compute button.

Verify that the computation
was processed successfully
by ensuring the state is
valid. »

Survey Explorer - ID1: New [Tacheomekry 1] X A
< = EE = x B
General ¥ Setup Measulementsy Computed Paints ¥ Repart %
Setup Point I\/ B0 TO01 9
Setup Mame Imm IE j__@
Setup Details
Property |Value |
Setup Paint BOT.TOM
Setup Mame Too ./'1—'——@
Instrument Height B.A2f
Date 5/1/2002 —@
Comment Total station 434
Stater [ Object 1af1 14 4 b »

+ = B HE= X|B

General ¥ Setup ¥ Measurements \< Computed Points ¥ Report %,

Orient... | Hztingle ‘VAHQIE

[5lopeDist... |FiodHsight [Haangle... [

@ [~ 14541524" G000 58,560 0.00i  Clockwize
TO°495S" Q0000 77830 0.00f  Clockwise
1oe2eagt a0eoon 87.091 0.00f  Clockwise
dgezaar 0o 5E.480t 0.00i  Clockwize
EO1.CTROZ 7 1B33TEI" 80000 13535k 0.00f  Clockwise
BO1.BZ 131aF2et aneoon 31.061 0.00f  Clockwise
E01.B3 112eeg22t anooo 36921 0.00f  Clockwise
E01.ES B2°402"  §0°000 £5.981 0.00f  Clockwise
| B01.BS EtIS'4EI‘?" a0-ooo 36911 0.008 Elo:kwme_lLI
4 »
Fiesults
Owerview f Details
Orientation : HO-01-EE
Std. Dev. Orientation : o° o 1T

@ State: ' (1)

ObjectTof1 14 4 F M
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17.

18.

19.

Click the Overview tab to
see the orientation and its
standard deviation.

Click the Details tab to see
the orientation and residuals
for each of the reference
points.

The Orientation field is the
direction of the zero reading
on the horizontal circle of the
TPS instrument.

Click the Computed Points
tab to view the coordinates
computed.

Rasults :
'Qverviaw ¥ Qetailsl\
To Point |Dlianlatiuﬂ Residuals Orient. Resziduals Height
1 (B0 TO04 NO-01-13.8231E° 000" 0.00f
2 [BO1.CTRO2 WO-00-58 0055E* oone” 0.00ft
| Sae v@® Dbjecti of1 14 4 » 1

Survey Explorer - ID1: New [Tacheometry 1]

c=>EBHE=X B

General ¥ Setup ¥ Measurements y Computed Paints % Report %

Point Mame E asting |NDI|hIFIg |E\evalmn ‘Std. Dew. P... |Std. Dev. EI

1 &lﬁ 25595547 58m| B707258 31m 0.000m 0.02m

2 |BOB10 2650529 30m | BPOTZFE B4m 0.000mm 0.02m

| 3|emes 2595538 06m| 5707261 94m 0.0000m 0.02m

| 4|eme:z 2656532 23m | B707244. 23m 0.000m 0.02m

| s|emes 26590536, 53m | BP07246.15m 0.000mm 0.02m

| &|emaes 25595546 01m | 5707266.42m 0.000m 0.02m

| 7lemes 2556537 01m | B707251.22m 0.000m 0.02m

| 8 |eoTon: 2656598 0d4m | BPO72E3 20m 0.000mm 0.02m

| g|emee 2595538 87m| 5707253 61m 0.000m 0.02m

| 10|em B4 2556533 70m | 5707243 30m 0.000m 0.02m

I EO1.E1 2650538 75m | BY07232 93m 0.000mm 0.02m
Stater & (D) Object1of1 14 4 » »

Selects the Target Survey Project used when creating ,_ 2595519.56 2

1ol x|

Computing a tacheometry for bulidings
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Free Station

To compute coordinates for an
instrument setup at an
unknown location, distances
and observations on the
horizontal circle to at least two
reference points need to be
observed. The free station
computation uses these
measurements to define a
triangle. The solution of the
computation is the set of
coordinates at the apex of the
triangle that defines the setup
location.

USING COMPUTATIONS

Processing a single TPS
setup using a Free Station
Computation

1. Click the Computation tool
palette dropdown arrow,
move the cursor to the last
row on the palette, and click
the Free Station button.

2. Type a name for the
computation and press Tab.

3. Type a comment for the
computation and press Tab.

4. Type the limits you will allow
for the standard deviation of
the orientation.

5. Click the Setup tab.

6. Snap to and click the setup
point on the map. If the point
is not visible on the map,
type its name and press Tab.

7. Click the Setup Name

dropdown arrow and click
the name of the setup you
want to process. »

Survey Explorer - ID1: New [Free Station 1] |

= FH»xB

Computation Mame |Freem

Crealion Date |4.r‘1 842002 10:15:29 AM

Cormimet :

Free Station with building detail

Lirnits:

Std. Deviation of Orientation : oo 00

Std. Deviation of Position :

General W Setup ¥ Measulementsy Computed Points ¥ Beport

© o

Std. Deviation of Elevation :

State: (3 Object1af1 14 4 » ¥

Survey Explorer - ID1: New [Free Station 1]
B »x X
General ¥ Setup Measulementsy Computed Paints ¥ Beport

Setup Point |¢1 FRM ||
»

Setup Name [FROT /1 =14

Setup Details

Property |Va|ue |
Setup Paint 1.FRO1

Setup Name FRO /1

Instrument Height 5.90f

Date 9/20/2001

Comment Building detail

©0

State: [T} Object1of1 14 4 » W
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8. Click the Measurements tab
and resize the Survey

Explorer if needed. El
. < = mHE X B
9' CheCk the reference pOIntS General ¥ Sefup ¥ Meas remeﬂls“( Computed Points ¥ Report
you Want to use for Paint Mame | rient. .. |Hzﬁng\e |VAng\e |S|UDEDISL. |F\udHe\ght Hzbngle... |v*
orientation. 1[1.6L07 166°3523' 90000 15Ot 7.000 Clockwise
) 2| 15010 272710° 90000 BER.AGR 7.00R Clockwise
10. Click the Compute button. 316L05 95492 SUOUY 16449t 700K Clockwise
. . 4]16L04 453453 S0000° 14247 7.00R Clockwise
11. Verify that the computation 5 1.6L03 32°1657° G0(000° 19008t 7008 Clockvise
was processed successfully § 1519 W |187395e0 9000 45173 7.00R Clockwise
. . 7|16L08 10566 90000 G052 7.00R Clockwise
by ensuring the state is a|16Lm 43067 900007 12684 7.00R Clockise
valid. | 518102 25|5°57'2" SO0 260 34k 7 00 Emckw.se_'ﬂ
1 »
12. Click the Overview tab in the Resuls -
results section to see the @ Tvarvien ¥ Delals Y,
computed coordinates and Seiup Foint:
their standard deviations. " | BN B0
The orientation and its v [ EmEm|  sdbete [T @
standard deviation is also z [ EEn|  SEbEE LIl
reported_ » Orizrt. IW Std. Dev. Orient. 0° om0
m B St v (1) Object1of1 14 4 » M

& Freestation01.mxd - ArcMap - ArcInfo 1ol x|

EEE

Free station computation. St10 and St09 are used
as references to calculate coordinates for FRO1.
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USING COMPUTATIONS

13.

14.

Click the Details tab to see
the orientation and residuals
for each of the reference
points.

The Orientation field is the
direction of the zero reading
on the horizontal circle of the
TPS instrument.

Click the Computed Points
tab to view the coordinates
computed.

Results
Overview ¥ Details
To Point ‘Drientaliun Residuals Orient. |Residuals Dist... |Residuals Height
1(1.5t09 WO-02-58.7440... oooa 0,001 0.00M
2(1.5010 NO-02-58.7440... oooo 0,00t -32805.050
State: + (@) Object1of1 14 4 » »

General ¥ Setup ¥ Measulementsy Computed Points % Beport

Easting |N0rth\ng |Elevat\on |Sld. Dev. Pogition | Stc
2595814.80m  5707717.02m 0.000m 0.00m
2898852 92m 5707761.16m 0.000m 0.00m
2595834.03m 5707 7I6.62m 0.000m 0.00m
2595833.92m  5707815.22m 0.000m 0.00m
2895820.78m  5707761.15m 0.000m 0.00m
2095767.12m 5707752.74m 0.000m 0.00m
2595724 91m | 57077E2.29m 0.000m 0.00m

State: + (1)

Object 1 af 1 14 44/ 1 -1
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Traverse

The traverse is a sequence of
instrument setups that start at a
known location and end at
another known location, with
the intermediate setups being at
points with unknown coordi-
nates. Misclosure (or closure
error) is the difference between
the computed endpoint
coordinate and the known
endpoint coordinate. The
misclosure 1s distributed
through the intermediate points
using one of the following
methods:

e Compass rule
¢ Transit rule
¢ Crandall rule

The Compass rule, also known
as the Bowditch rule,
distributes the closure error in
the Northings and Eastings in
proportion to the distance
along all the courses from the
first point to each of the
unadjusted coordinate
locations.

The Transit rule assumes
distances have no measurement
error, and distributes the error
only through the observed
angles. »
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Processing multiple TPS
setups using a Traverse
Computation

1. Click the Computation tool
palette dropdown arrow,
move the mouse to the last
row on the palette, and click
the Traverse button.

2. Type a name for the
computation and press Tab.

3. Type a comment for the
traverse and press Tab.

4. Type the limits you will allow
for lateral and lengthwise
misclosure.

5. Type the limits you will allow
for the standard deviation in
the horizontal position,
elevation, and orientation.

6. Check Compute Tacheometry
for every Traverse Station if
you want to compute all the
side-shots.

This option will automatically
process each instrument
setup as a tacheometry
computation after the initial
traverse has been
computed. »

Survey Explorer - ID5: New [Traverse 1]

= FBHm»xB

General X Setup ¥ Measurementsy Computed Paints ¥ Repart %,

Cormputation Narne ITravalsa o

Creation Date Idﬂ 8/2002 5:27:22 PM

LComment :

Traverse contral for building comer detail _j"_e
[~ |
Lirvits:
Lateral Misclosure: I—Dmh __O
Lengthwise Misclosue: I—D‘\DH
Angular Misclosure: [ o ar
Std. Deviation of Drientation: a* oo’ 20"
Std. Deviation of Position: I—Umm -_e
Std. Dieviation of Elevation: Iﬂ?

¥ Compute Tacheometry for every Traverse Station

State: [17(3)

Object Taf1 14 4 » w1

6]
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The Crandall method distributes
the error in the distances only,
assuming observed angles have
no measurement €rror.

You can define the allowable
limits for the closure error in the
traverse in terms of its
lengthwise misclosure and
lateral misclosure.

These elements are depicted in
the graphic below.

Lengthwise Lateral
closure closure
error (L) error (Q)
y
A 2/ S \S
, By
______________ o By
A x
» X

Py

The formulae used for
determining the values of L and

Q are:

L= Ay (s.sinr)+AXx (s.cosr)

\/(s.sin r )2+ (s.cosr) 2

Q=Ay (s.cosr)-Ax(s.sinr)

\/(s.sin r )2+ (s.cosr) 2

USING COMPUTATIONS

10.

11.

12.
13.

14.
15.

16.

17.

Click the Setup tab.

Click the Point identity field in
the Setup Point field.

Snap to and click the setup
point on the map. If the point
is not visible on the map, type
its name and press Tab.

Double-click the Setup field
dropdown arrow in the text
box and click the name of
the setup you want to use for
the traverse. Press Tab.

Check the box in the fixed
field (if available) if you want
to use the setup point as a
reference point.

Checking this field will not
compute new coordinates for
this point.

Press Enter.

Repeat steps 9—12 for each
instrument setup that you
want to process in the
traverse.

Click the Measurements tab.

Click the Setup dropdown
arrow and click the name of
the setup with which you
want to work.

The measurements detail for
the selected setup is
displayed.

Click the Results / Method
dropdown arrow and select
the adjustment method.

Click the Compute button.

E|
General ¥ Setup' Measurements ¥ Computed Paints ¥ Repart
Station Setups
Setup Paint |Setup |Fixed |
T1.7001 001 ¢ a i
2 |1.Tooz2 Tooz /1
3|1.T002 TO0Z A1 f|
4[1.T008 004 /1 & ——il__m
Setup Details :
Property Walue
Setup Paint 1.7001
Setup Mame wom /s
Instrument Height 5.001
Date
Cornment
State: (D) Object1of1 14 4 ¢ »

General ¥ Setup Y Measulements"( Computed Points ¥ Beport %,

Setup: [to01 /a4 =
Paint Mame |Ument... |H2Angle |VAngIE ‘S\ODBD\St . ‘FlodHe\ght Hzdngle... [v*
1|1.7004 [~ 1451524 90°00'0" 326650 0.00f Clockuise:
72 187 FOP49'59" s0°O00°0" 256 35ft 0.00f Clockwise
3|1.B10 ior2edat o0roodt 28573 0.00f Clockwise:
74 1.B8 4872827 s0ro00” 18631 0.00f Clockwise
| s[1.cTRO2 e 163751 90000 444.070 0.00f Clockwise:
75 1.B2 13174228 soroon 107.29f 0.00f Clockwise
_7 1683 126422 s0r000" 121130 0.00ft Clockwise
BREE G2e402" 80°00°CT 282.09f 0.00f Clockuise:
7 185 szl sl _izzem oo EmEkw.se_';I
4 3
Results / Method IEnmpass _:

Traverse Overview ' Tiaverse Details ¥ Tacheomety Overview ¥ Tacheomety Details Yy

Coordinate Difference: Mizclosure:

Easfing [ 030 Anoula D

Northing: I—ﬂmn Linear l—nﬁﬂn

Elevatior: IW Lateral I—UWFt
Lenghhwise: [ 0471

State: + (11 Object 1af1 14 4 » 1
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For more information about
viewing the results of the
Tacheometry computation, see the
section ‘Processing a single TPS
setup using Tacheometry’in this
chapter.
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18.

19.

20.

21.

Verify that the computation
was processed successfully
by ensuring the state is
valid.

Click the Traverse Overview
tab to see the coordinate
misclosures. In the overview
you can also see the
angular, linear, latitude, and
departure misclosures.

Click the Traverse Details
tab to see the coordinated
locations defined by the
traverse.

The changes from the
initially computed coordi-
nates and the coordinates
after the adjustment are
shown in the the Delta East
and Delta North fields.

Click the Tacheometry
Overview tab and the
Tacheometry Details tab to
view the results of the
tacheometry computation for
this setup.

F\Iults I Method - ‘ [Compass =

'lraverse Owerview y'T_raverse Details \< Tacheometry Dverview y Tacheaometry Details \
Traverse Points |Easl|ng |Nnrth\ng |Elavat\nn |Delta East |Del
1/1.70M 0515405.49  18724537.79¢ 0.000m
2 |1.Tonz SE16270.420 18724888 18f 0.832m 0.0Bft
3|1.7003 BR1E277 78t 18724505 95 0.525m 0.08ft
411.7004 B515670.30f 18724269.67f 0.000m
State: " (1) ObjectTaf1 14 4 » M
% TPSTraversell.mxd - ArcMap - Arcinfo — Ol x|

3
LECTROZ

I EEEE

TPS field traverse computation
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Resection

It 1s possible to compute
coordinates for a setup location
if you have at least three visible
reference points and their
horizontal circle readings. The
advantage of this method is
that distances are not required.

It 1s important, when using this
computation, to be sure you
have an approximate coordinate
for the point to be computed in
order to avoid the resection
circle problem. If your known
and unknown points all lie
approximately on the same
circle, then your solution will
likely be unreliable. The
computation algorithm is unable
to determine this without
additional measurements to
known points that do not lie on
the circle.

USING COMPUTATIONS

Typing measurements from
afield book—an example
based on the Resection

1. Click the Computation tool
palette dropdown arrow,
move the mouse to the last
row on the palette, and click
the Resection button.

2. Type a name for the
computation, and press Tab.

3. Type a comment for the
traverse and press Tab.

4. Type the limits you will allow
for the standard deviation in
the horizontal position,
elevation, and orientation.

5. Click the Setup tab.

6. Click the Point identity field
for the Setup Point, type a
name for a new survey point,
and press Tab.

7. Type a name for the setup

and press Tab.

8. Complete the properties for

the Setup Details. »

|
= mE» B

General % Setup Measulementsy Computed Paints ¥ Repart %,

Camputation Name |Hesact fram Field book obs.

Id!ED!EDDE 6:24:47 PM

Creation Date

Cormimet :

[-|

Limits:

Std. Dieviation of Orientation : I a* oo ant

Std. Deviation of Position :

010 m
0.50 m

Std. Deviation of Elevation :

Hilllop. Only angles on the horizontal circle to fou known points WEIE;I
observed. =

State: [ (1)

Objsct1of1 14 4 » W

Survey Explorer - IDZ: Details [TPS Resection 2] |

= B Hw»x B

General )'Iﬁetup %, Measulementsy Computed Points ¥ Beport

(~Jo

Setup Point I‘( C1 30
Py

Setup Name |><>< 007 x|

=t
Setup Details
Property |Value |
Setup Paint C1x
Setup Name 2 - 001

Instrument Height
Date 5§/1/2002

Comrment single second theodolite

State: [ (3)

Object 1of1 14 4 » M
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9. Click the Measurements tab.

10. Snap to and click the

ObSerVed pOInt name on the Survey Explorer - ID2: Details [1PS Resection 2] |
L . > EH=xE

map' If the pOInt I.S nOt VISIt?Ie General ¥ Setup Measulemenls'\( Computed Pofits ¥ Beport Y,

on the map, type its name in I Comoute Heigh

the teXt bOX and press Tab 0 Point Hame Orientation |H2Angle Wﬁmgle‘S\UDED\sIance|HUdHe\ght HzAngleT...
. . . 1 ] gam2ae Clockwise

11. Check the Orientation box if 201 Pend =TT i
the observed point is a 3 |C1.Jerkins [ 24E4559" Clockwiss

. 4 |C1 Bieshuevel F 305°031E" Clockwise

reference pOInt Press Tab 5 |C1 WanGysen - 349°3345" Clockwise

. E |C1.5cogos = 207581 Clockwize

12. Ly?o\e a|n afn?(lje |\-/|a||léedln the 7 | C1 Mernarial Tower r 4E°20'48" Clockwise

ZANngle tield. A0 own
Ctrl and press Enter. g | ul
The focus goes to the last s
field. Press Enter. venien \ Dol
Setup Paint :

13. Repeat steps 10-12 to add x: ™ Std. Dev. X 0
new rows for each entry from v m Std. Dev. m
the field book. Z m Bl D 2+ m

14. Click the Compute button. Hert r— S

State: (D) Object 1of1 14 4 ¢ »
il
ClManGysen

[LBieshuevel
C1.Memorial Tower

-

=T

Resection computation
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Least squares
adjustment

The techniques and algorithms
supported by the least squares
adjustment computation make it
the best method available for
processing multiple instrument
setups 1n a network of measure-
ments.

With a least squares adjustment
computation, you strive to
remove mistakes in measure-
ments and to improve the
quality of your survey points.

For an introduction to the
concepts underlying least
squares adjustments, refer to
Chapter 3, “Survey Analyst
concepts’.

In essence, the least squares
adjustment allows many
measurements to participate
simultaneously in a single
computation. This process
provides a best fit for survey
point locations and allows
detection of defective measure-
ments, called blunders or
outliers. These outliers are
detected based on statistical
tests. »

For more information about the
least squares adjustment
computation, refer to the literature
listed in References of this book.

USING COMPUTATIONS

Processing multiple TPS
setups using a Least
squares adjustment

1. Click the Computation tool
palette dropdown arrow,
move the mouse to the last
row on the palette, and click
the Adjustment button.

2. Type a name for the
computation and press Tab.

3. Type a comment for the
adjustment and press Tab.

4. Type the a priori standard
deviation for the horizontal
angle observations and
press Enter.

5. Repeat step 4 for the vertical
angle observation.

6. Type the standard deviation
for the distance, press Tab,
and enter the parts per
million ratio. Press Enter.

7. Type the a priori standard
deviation for centering the
setup. Press Enter.

8. Repeat step 7 for the
standard deviations of Target
Centering, Instrument Height,
and Target Height.

9. Click the Level Of
Significance Alpha dropdown
arrow and click the alpha
percentage you want to use.

10. Click the Quality Beta
dropdown arrow and click
the beta value you want to
use.»

Survey Explorer | New [Adjustment 2]

= BHHEMx B

E|

General % Setup ¥ Measurements Y Reterence Points y Test-Statistics }

Camputation Narme: ILeast Snuares 01

Creation Date: IBfZU.r‘EUUE 115115 M

Commer:

© 0000 O

Least squares adiustment control network for survey of building _Q_A
detail.

letai LI
i~ Standard Deviations:

Horizontal Angle: 0° o0t oe"

Wertical Angle: 0° ot 15

Digtance: I 0002 m + (3 Ppm

Instrument Centering: [ 0oos m

Target Centering: I 0005 m

Instiument Height: I 0002 m

Target Height: 000z m

Set Project Default

- Statistical Tests:

Level Of Sigrificance Alpha: IDJ 4 Jiad |

Quiality Beta: a0z I

State: [1701) Object 1of1 14 4 » K

60
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Surveyors typically perform
extra measurements in the field
to improve the quality of the
network, and to guard against
loss of information and other
blunders.

When the number of observed
measurements is greater than
the number of computed
parameters, redundancy exists
in the network.

The more redundancy you have
in a measurement network, the
better your chances are to
detect and control problems.

Unlike the other computations,
using the least squares
adjustment 1s an iterative
process. You remove the
measurement or reference point
that 1s detected as the biggest
outlier, and recompute. Repeat
this until all blunders have been
found and the adjustment can
be computed successfully. An
altenative 1s to make the testing
limits more forgiving by
increasing the level of
significance. »

Tip

Setups on the same point
In the least squares adjustment
computation, the setup point can be
added multiple times, once for each
instrument setup.
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11.
12.

13.
14.

15.

16.

17.

Click the Setup tab.

Snap to and click the setup
point on the map. If the point
is not visible on the map,
type its name and press
Enter.

Press Enter.

Skip to step 16 if the correct
setup name appears in the
Setup field.

Double-click the Setup field
dropdown arrow and click
the name of the setup you
want to use for the traverse.
Press Enter.

Repeat steps 12—15 for each
instrument setup that you
want to process in the
adjustment.

Make corrections to the
Setup Name, Instrument
Height, and Comment, if
required. »

General ¥ Setup Y Measurements y Reterence Eumlsylest-SIal\stlcs y Results ¥ Report %

Station Setups:

Setup Paint |Setup |

1 | TO2SRO5E. 300400
2 | TO25RO05E.300400
3 | TO2SROSE. 300420

OOy
300400 7 2
300420 A1

TO25ROGE. 300420
CBO2 SouthBay1

300420/ 2
SouthBay01 /1

Setup Details:

Property Walue
Setup Paint TO25R03E.5P3
Setup Name

Instrument Height
Date
Cormmenkt

State: [17(3) Object T af1 14 4+ w1
RI=TE

BicEa i1

35124 1 »
[ [+20129.16 3678836 4

Least squares adjustment computation
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There are two phases involved
when performing a least
squares adjustment for your
measurement network:

e Free network adjustment
e Constrained adjustment

These phases separate the
testing of measurements from
the testing of the reference
points. The free network
adjustment phase examines the
overall geometry of the network
by processing the
measurements only and using
the reference points only for
position scale and orientation
of the network. In this phase
the emphasis is on testing the
quality of the measurements
rather than computing
coordinates. This step is
performed to check for outliers
in your measurements.

For example, you may have
used an incorrect prism offset
for a measured distance. If
defective measurements are
detected, you need to exclude
them from the computation to »

Editing measurements
Avoid making edits to
measurements from raw data
collected in the field unless you are
completely conviced that they are
incorrect and you are certain of the
correctvalue.

USING COMPUTATIONS

18. Click the Measurements tab.

19. Click the Setup dropdown
arrow and click the instru-
ment setup name to view the
measurements belonging to
the different instrument
setups.

20. Make corrections to the
measurements, if necessary,
by editing their values. Only
do this if you know the
existing values are mistakes
and if you are absolutely
certain of the correct value. »

Survey Explorer | New [Adjustmient 2]

o BE»XB

General ¥ Setup ¥ Measurements"( Reference Paints Ylesl-stat\sllcsy Results ¥ Report Y,

(8)

Setup: 300400 7 1
Point Marme |H2Angle |VAng\e |SIDpeDist. .|F|odHe\ght ‘HzAmgIe... ‘VAngI
1 [TO25ROSE.300... 1B0°OR'35") 9070000 13225016 0.000f Clockwise
2 [NGS01.0UZ2135 | 213°30°06") 90°00°00") 2499.434f 0.000f Clockwise
3 [Cem.TmM FIHIFY 90000 4858820 0.000ft Clockwise
4 (CBO1.p001 3EE°31'22") 90°00°00")  3FS.57ER 0.000¢ ] Clockwise |
< |
State: [ (D) Object1af1 14 4 » ¥
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prevent them from affecting the
overall best fit of the
adjustment. Sometimes, you
have enough information to
correct the mistake by editing
the data. However, it 1s
important to be certain that the
correction 1s valid.

After eliminating or correcting
the blunders in the
measurements, the reference
points are used in a
constrained adjustment. In this
second phase, the emphasis is
on testing the reference points
as well as computing final
coordinates.

Including reference points
imposes additional constraints
on the solution of the
adjustment.

There are two possibilties for
performing a constrained
adjustment.

e Absolutely constrained
e Weighted constrained

In the absolutely constrained
adjustment, the coordinates of
the reference points keep their »

Tip

Choosing a dimension

You can choose the dimension of
the reference point in the Reference
Points tab of the least squares
adjustment by selecting the
dimension field and pressing the 1,
2, or 3 keys.
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21.

22.

23.

24.

25.

26.

27.

28.
29.

Click the Reference Points
tab.

Click the Free network
adjustment option.

Highlight the Point Name
field in the first row by
clicking in the field.

Snap to and click the
reference point on the map.
If the point is not visible on
the map, type its name in the
text box and press Enter.

Skip to step 28 if the
reference point should be
used as control in three
dimensions.

Double-click the Fixed Type
field to get the Fixed Type
dropdown arrow.

Click the dropdown arrow
and click the dimension to
be used for the reference
point.

Press Enter.
Repeat steps 24-28 for each
reference point that should

be added to the least
squares adjustment. »

Survey Explorer | Details [Adjustinent 1]

= BE»xB

General ¥ Setup ¥ Measuements Y'Hefalence Points YIest-Stalisticsy Fesults ¥ Repart %
@—-ﬁ" Free network, adjustment
" Abeolutely constrained adiustment
" Wweighted constrained adjustment
Paint Mame Fized Type Easting Marthing Elevation
1 |TO25R0SE 260440 | 2D 419664 340m 3679643, 289m
2 | TOZSR05E.300440 |20 420067.017m 3673647.080m
3 | TO2SROSE.300400 |20 420066, 295m 367E241.130m
@ 4 | TOZ25R0SE 300420 | 2D 420066.651m 3679244.107m
S T
N | i
State: [T (D) Object1of1 14 4 » W
-ioix
| 220440 @
.320420
|
20400
Bl

420441.32 3679623
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original value. The standard
deviations of their coordinates
are held at O and, therefore, do
not shift in response to the
adjustment. You would use this
method when, for instance, the
reference points are coordinates
published by a government
authority and should, therefore,
remain unchanged in the survey
dataset.

In the weighted constrained
adjustment, the reference point
coordinates are treated as
observed values
(measurements), and their
standard deviations are applied
in the adjustment. Unlike the
absolutely constrained
adjustment, both the reference
point coordinates and the
measurements receive
corrections during the
adjustment. This method
provides an optimal “best fit”
solution and can be used when
you are free to define and
publish coordinates for your
survey control network.

Statistical Testing

The aim of statistical testing is
to detect possible outliers
(blunders) in the measurements.
This provides an imporant
component in the process of
quality control. The statistical
testing 1s part of the least
squares adjustment
computation. »

USING COMPUTATIONS

30. Click the Compute button.

31. Assess the state of the
computation by looking at
the State icon.

32. Follow the steps outlined in
the next section, ‘Detecting
and disabling outlier
measurements using data
snooping’, if the icon state
indicates that the computa-
tion is incorrect. Continue
with step 33 once you have
completed the datasnooping
process.

33. Click the Results tab.

34. Click the Adjusted Objects
dropdown arrow and click
Points to view the computed
coordinates and their quality
information. »

Survey Explorer | Details [Adjustment 1] |

@ = B E»wx B

General ¥ Setup Measulemenlsy Reference Points Ylesl-Slalisli:sy Fesults ¥ Repart %,

' Free network adjustment
i absolutely constrained adiustment

" Weighted constrained adjustment

Point Hame Fixed Type Easting Marthing Elevation

1 |TO25ROGE 260440 20 415664 540m 3E7I643.2859m

2 |TO2SROSE.300440 20 420067.017m I679647.080m

3 | TO2SROSE.300400 |20 420086, 295m 3678241.130m

4 |TO2SROGE 300420 20 42006F.E5Tm 3679244.107m

5 |TO2SROSE.300360 20 420065.514m 3678438.053m

B NGSM.DU2135 20 419645.770m 3678205.810m

7 |TO25R05E 320440 3N 420469.413m 3EFIER0.713m
N | i
State: € @ Object1of1 14 4 b H
Survey Explorer | Details [Adjustment 3] E|

e BEx B

General ¥ Setup ¥ Measurements y Reference Paints Y Test-Statistics y Hesujts' % Report

Adjusted Objects IPolnts _:
_ Easting |N0rthing | ‘Std. Dev. Position | |MU |Qxx |Qxy =
i 420075.575m 3678988.91.. 0.027m 1) 0.000040) -0.0000:

2 (CBO1.pO01 | 420057 255m| 367895658 0.022m 1) 0000058 0.0000;
_3 CBOT.Sout.. | 419952.104m| 367893072, 0.031m 1) 0.000607| 0.0003
| 4|CBONMidE.. 419832.379m 367915265, 0.078m 1) 0.002426 0.0028
_5 CRO1.TO7 415972.001m| 3679031.36, 0.041m 1) 0000451 0.00061
_B CBO1.p002 | 420066.522m| 3678395.99.. 0.030m 1) 0.000057 -0.0000°
| 7|cemToz | 420074121m 357903577 0.045m 1) 0.00007E)-0.00001
_8 CBOT.pO03 | 420055.517m| 3679044.67 0.040m 1) 0000035 0.0000:
_9 CBO1.TO3 420039.85Tm| 3679104.84.. 0.052m 1) 0.000109) 0.0002
| in|cem.ToE | 419938576m 357308815, 0.055m 1) 0.000738) 0.0012
T CRO1.TOS 419938.905m| 3679147.38 0.06Em 1) 0000738 0.0015.
T CEO1.p002 | 419946.030m| 3679120.77... 0.08Tm 1) 0000752 0.0073F
| 13|CB0p007 | 419945260, 367913496, 0.063m 1) 0.000743) 0.0013
T CRO1.T04 42001 8.135m| 3679146.53 0.061m 1) 0000205 0.0005 =

AR e Yo e e ﬂ‘l
State: + (@) Object 1of 1 1 4 F b




It 1s used to verify statistical
hypotheses that define a set of
assumptions. A special set of
assumptions 1is referred to as
the null-hypothesis (Ho). This
hypothesis implies that:

¢ There are no blunders
(mistakes) in the
measurements.

e The relations between the
measurements and the
coordinates for survey
points are correctly defined.

e The chosen a priori standard
deviations for the
measurements are
appropriate.

Level of significance

There are two possible
outcomes for the testing of a
hypothesis: acceptance or
rejection. A specific cutoff
point, or critical value,
determines the acceptance or
rejection of a hypothesis. »

Original measurement
values do not change

In the results of the least squares
adjustment, you can view the final
adjusted measurement values and
their deltas. This information is
stored with the computation. The
original measurements stored in
the survey dataset are not altered.
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35. Click the Adjusted Objects
dropdown arrow and click
Measurements to view the
adjusted measurement
values. You can also view the
deltas, which provide the
amount of change from the
original unadjusted values.

Survey Explorer | Details [Adjustment 3] |

¢ BEwXB

General ¥ Setup ¥ Measurements )/ Reterence Points y Test-Statistics Y Results % Feport Y,

Adusted Objects: IMeasulements Li @

From Faint [0 Paint | Hz |[adi Dist. |DeltaHz [|Dehabis | =
1|CB0.300400  [CEBOTDU2135 | 2133003 2eaveen] covord  oooo
| 2|cemzooaoo |cBOTTO TN 4B D00 003
| 3|ceot300400  |CBOT.p0OT 3E'IEE | 3AAIH 000" 002
| 4|CBOTE00M00  [CBOT0030 | 180UENS| 1322438 0°0000% | 0.000%
| 5|CB0TSoutrBayT [CEOIMidBay 01| 33174029"| | 827976k 000D 0.01ER
| 6|CBOT SoutBayl |CEONTO? 1111747 336E06H 00002 | 0.002%
| 7 |CBOT SouwhBayD |CBOT300400 | 128°0E50° | 476214k 00004 0003
| a|cemiTo;n CBON.TO7 29217047 72070 U002 D.00GR
| a|ceorTon CBO1.p001 209°31407 | 1219760 D006 | 0017
| 10]|ceor Ton CEO1.p002 30759587 aRFIsM] 000007 | 0003
| 11 |ceonTon CBON300400 | 1833535 4857446 0O0DSY | -0.052R
| 12|ceorTon CBO1.TOZ 359132 06T 000037 0016R
| 13|ceorTon CEO1.p003 3012417 1544108 00002 0004k
| 14|ceorTor CBOL.TO N1 72N 00002 000

| 15|cB0.TO7 CBO1.p002 NOF0 AR 1002 000 o

Stater + (1) Object 1of1 14 4 » »
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Critical values are determined
by the choice of a level of
significance (o). The level of
significance is the probability
of an incorrect rejection. The
level of confidence 1-a. 1s the
complement of the level of
significance and is a measure of
the confidence one can have in
the decision.

Two types of statistical tests
are available: the F-fest and the
W-test.

The F-test

The F-test 1s a commonly used
test that assesses the model in
general. The information
provided by the F-test, namely
acceptance or rejection of the
null-hypothesis (Ho0), is not
very specific. This means that if
Ho 1s rejected, it 1s necessary to
find the cause of the rejection
by finding problems in
measurements. If you suspect
that the Ho 1s rejected due to a
gross error present in one of the
measurements, you can use the
We-test to identify those
measurements.

The W-test and
datasnooping

A rejection of the F-test does
not directly lead to the source
of the rejection. In case the
null-hypothesis is rejected,
other hypotheses must be »

USING COMPUTATIONS

Detecting and disabling
outlier measurements using
datasnooping

1. Complete steps 1-29 defined
in the preceding task,
‘Processing multiple TPS
setups using a least squares
adjustment’.

2. Click the Compute button.

3. Assess the state of the
computation by looking at the
State icon.

4. Continue with the following
steps if the icon state
indicates that the computa-
tion is incorrect; otherwise,
you do not need to disable
outlier measurements.

5. Click the Test-Statistics tab to
start the data snooping
process.

6. Click the Test Type dropdown
arrow and click Suspected
outliers in measurements.

7. Click the Setup Name
dropdown arrow and click
the different setup names to
view their outlier
measurements.

8. Identify the measurements
that have the largest
estimated error for angles
and distances and note their
setup point and to point
names for the next
few steps. »

Survey Explorer | Details [Adjustment 1] |
= BHHEwx B
General ¥ Setup ¥ Measulementsy Reference Paints Ylesl-Statislicsy Resultz ¥ Beport
* Free network adjustment
" Absolutely congtrained adjustment
T wieighted constrained adjustment
Paint Narme Fired Type Easting Narthing Elewvation
1| TO25ROSE 260440 |20 419664.940m 3679643.289m
2 |TO2Z5ROSE. 300440 |2D 420067.011m 3E79E47.080m
3 |TO25ROSE. 300400 |20 42006E.255m 3E7H241.130m
4 | TOZSROSE.200420 (2D 420066.65Tm I67I244.107m
F [TO25R0SE. 300380 |20 420085.514m 3675430.053m
B |NGS01.0U2135 2D 419645.770m 3679205.210m
7 | T025R0SE. 320440 420469.413m I679650.713m
| i

State: @ 6]

Object T of1 14 4+ M

@

Survey Explorer | Details [Adjustment 3] |
> EHx=xB
General ¥ Setup ¥ Measulementsy Reference Paints Y'Iesl-Statislics % Results m
Global Test: 193 Critical ¥alue: In 982
Degrees of Freedom: 102 ¥ Check Critical Yalus
Test Type: I Suspected outliers in measurements j_
Setup Mame;
|To Piaint Est. Error Hz Est. Error Est. Erar Slap... |Hzfngle |VAngIe
1 | SouthBapl1 0.552ft 308°06'59"
| | i
State: [ (1) Object1afT 14 4 F M

© 0
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formulated that describe
possible errors. A simple, but
effective hypothesis is the
conventional alternative
hypothesis, based on the
assumption that there is an
outlier present in a single
measurement in the network.
The test associated with this
hypothesis is called the W-test.

The process of testing each
measurement using the W-test
is called datasnooping.

Disabling measurements
The W-test assumes an outlier in a
single measurement. Therefore,
outliers should be disabled one at a
time and the computation
recomputed and tested after each
change.
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10.

11.

12.

13.

14.

Click the Test Type dropdown
arrow and click W-Test
Measurements.

Click the Setup Name
dropdown arrow and click
the setup points you noted in
step 8.

Find the outlier measure-
ments highlighted in red,

and identify the largest W-
Test value.

Click the leftmost column of
the row with the largest W-
Test value. This selects the
measurement’s row.

Right-click the selected row’s
leftmost column and click
Disable Measurement. Do
not disable more than one
measurement at a time.

Return to step 2.

(2] 2

Survey Explorer | Details [Adjustment 3] |
coBEHwXB
General Y Setup ¥ Nsasuwrements Y Reference Points Y TestStatistics '{ Results m
Global Test: I-\ 97 Critical ¥ alue: 0.982
Dewraes of Freedom: 102 [V Check Critical Value
Test Tupe IW-TesI Measurements j
Ciritical ¥ alue: |2 578
Setup Mame: _@
To Point |H2Ang|s wi-Test |VAngle Ww-Test [SlopeDistance... ‘HzAngIe ‘VAHQIE
1|DU2135 0.0000 0.0002 0.0000 21373003
2 | SouthBaydl -1.40B6 0.0003 13,1860 02 0RET" _m
3T 0.3307 -0.0001 0.8868 I
4 |p001 1.0170 -0.0001 01369 365731122
5 | 300360 0.0000 -0.0004 0.0000 180°06'33"
1| | I
State: [ (D) Object1of1 14 4 » W
Survey Explorer | Details [Adjustment 3] |
s> BEH»XEB
General ¥ Setup ¥ Measulementsy Reference Paints Ylesl—Statislics % Results m
Global Test: 197 Critical Value: IU 992
Degrees of Freedom: 102 ¥ Check Critical Value
Test Type IW-Tesl Measurements j
Ciritical Value: 2578
Setup Name 300400 /1 =
To Paint |Hzf-‘mgle d-Test ‘VAHQIE wi-Test ‘ SlopeDistance... ‘ Hztingle |VAng|t
1|DU2135 0.0000 0.0002 "

Disahle Measurement

<

0.3307
1.0170
0.0000

08868 3"

-0.0001
-0.0001 01363 e
-0.0004 0.0000 180°06'33"

| |

State: [ (D)

Object1of T 14 4 » ¥

®
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Setting Quality Beta

When used together, the F-test
and W-test are referred to as the
B-method of testing, for which a
power can be defined. The
power, or Quality Beta (f3) of
this method 1s defined as
follows: the probability that Ho
1s accepted while in fact it is
false is equal to 1-f3.

The least squares adjustment
computation allows you to set
the . The Quality Beta defines
a tolerance for a level of
accuracy. Setting a lower 3 will,
for example, result in the F-Test
and W-Test being more tolerant
of systematic error.

USING COMPUTATIONS
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Reporting
computation
results

After succesfully completing a
computation, you can present
its results in a report. Reports
can be created for any of the
following computations:

*  COGO Traverse

e COGO Station and Offset
e TPS Free Station

e TPS Traverse

e TPS Resection

e TPS Tacheometry

e TPS Least Squares
Adjustment

A report can be created if the
state of the computation is
valid.

Reporting for computations is
based on XML. You can select
a style for the report by
choosing a stylesheet. »

Tip

Displaying report headings
Each report item is categorized
under a heading. You can choose
not to display a heading by
unchecking it on the Report tab.
Unchecked items in this category
will then be displayed in the report
without a heading.
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Creating a computation
report

1.

Confirm that the state of the
computation is valid.

2. Click the Report tab.
3. Click the Style Sheet

10.

11.

12.

dropdown arrow and click the
stylesheet that you want to
use.

Click Browse and navigate to
the location of the style sheet
if the style sheet you need is
not listed.

Skip to step 16 if you want to
use a predefined style.

Check the boxes of the items
in the computation you want
included in the report.

. Click the element of the

computation for which you
want to change the font.

¢+ BEwXB

Survey Explorer | Details [Adjustment 3] e

F|

General ¥ Setup ¥ Measursments Y Reference Points y Test-Statis

csy Results ¥ Report 4,

Shyle Sheet: IC.\...\Ad\uslmenl sl J Browse.. J__o
Siyle [Defaut | saveswe. |
Feport | |Property |Value |
[ Header File Fort £dobeSm
[ Footer File =
Font:S
™ Individual Remarks rREe = _0
E7 General Font-Calor 4260584
F{ Settings Page break before auta
—{= Raw Measuiements
7 Setup
-7 Setup Measurements
|+ Reterence Points %
- Test Statistics
[ 7 W Test -
Deselect all | Select &l | Save Repart,.. | Preview |
State: ui@ Object 1 of 1 14 KM

o

&|& |55 [ %)

@

g

Double-click the Value field
for the Font property you
want to change.

Click the font property’s
dropdown arrow and click the
property you want to use.

Repeat steps 7-9 for all
other elements you want to
change.

Click Preview to see how the
report will appear based on
your style changes.

Click the Close button. »

4]

Raw Measurements

Setup
Point Harae CBO1.300400
Hame 30040011
Instrum ent Height © 0.000f%
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|
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Setup
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Hame SouthBayll /1

Instrument Height : 0.000ft

Date TI2512002 2:29:12 P

Cormment

| il
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Survey Analyst provides a
stylesheet for each computation
(the default path for these is
\arcgis\arcexe83\Survey Report

Templates on the drive where 15.

ArcGIS 1s installed).

You can also create your own 16.

stylesheets for your report.

You can select from a list the
elements of the computation
that need to be included in the
report. For each of these
elements, you can choose a
font and color for the text.

Using a preview, you can refine
the appearance of your report.
Once it has been finalized, you
can save the style as a template
for use when creating reports
for other computations.

Finally, you can save the report
in HTML format, for hard copy
printing, or electronic
publication.

USING COMPUTATIONS

13.

14.

Return to step 6 if you want
to make changes.

Click Save Style.

Type a name for the new
style and click OK.

Click the Style dropdown
arrow and click the style you
want to use for the report. »

Survey Explorer | Details [Adjustment 3] |
= EH»xB
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17

19.
20.

. Click Save Report.
18.

Navigate to the folder in
which you want to save the
report.

Type a name for the report.
Click Save.

Survey Explorer | Details [Adjustment 3] 3 |
«>EFBH»xXEB
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Editing feature geometry

INTHIS CHAPTER

* Using the edit sketch

* Using COGO computations with
the edit sketch

e Linking survey points to feature
geometry

e Breaking links between survey
points and features

* Updating features

Survey points provide a framework of control for the geometry of features.
The focus of this chapter is editing features based on the map location of
existing survey points. You can choose to have the geometry of featuresin
survey-aware feature classes managed in this control framework.

A survey-aware feature class can be edited in the following ways:

New features can be digitized by snapping to the geometry of survey
points.

Existing features can be linked to survey points. An association between
survey points and features is created; feature locations are not updated
immediately.

Existing features that are linked can be updated to match the geometry
of the survey points.

Unlinked feature geometry can be updated based on the transformation
parameters determined by the existing links.

First, an overview of standard feature digitizing is presented, based on
starting and finishing an edit sketch. Second, the indirect method of creating
an edit sketch using COGO computationsisintroduced. Finally, the tools
and commands used for creating and managing links are described.
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Using the edit
sketch

A standard method for editing
feature geometry is to create a
temporary sketch—an edit
sketch—which 1s used to
perform a variety of different
tasks. The edit sketch
comprises a set of points,
typically connected by
segments. Segments can be
straight lines or parametric
curves. Using the Sketch tool,
you define the first point by
heads-up digitizing, snapping,
or entering coordinates. A
number of tools and techniques
let you add new sketch
segments and points to achieve
the desired sketch. You finish
the sketch and apply the
sketch’s geometry to complete
your chosen task. For instance,
the sketch’s geometry can be
applied to:

¢ Select features

e Alter the geometry of
selected features

e Work in conjunction with a
target feature layer to create
new features »

For more information about using
the Editor functionality, see Editing
in ArcMap.
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Adding tasks to the
Editor’s task list

1. Start ArcMap and add the
Editor toolbar.

2. Click the Editor menu in the
Editor toolbar and click Start
Editing.

3. Click the Editor menu in the
Editor toolbar and click
Options.

4. Click the Edit Tasks tab.
5. Click Create Group.

6. Click the New Group in the
tasks list and click Add.

7. Click <none> and, while
holding down the Shift key,
click Select Features Using a
Line.

8. Click OK on the Add Tasks
dialog box.

9. Click OK on the Editing
Options dialog box.
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Before working with the edit
sketch and using the edit tasks,
you need to add the tasks that
you will use to the Editor
toolbar’s task list. In the Editor
options you can choose and
add tasks that are not part of
the default set. The Survey
Analyst extension uses a task
that needs to be added to the
default list. This is the <none>
task; its purpose is described in
the next section, ‘Using COGO
computations with the edit
sketch’, in this chapter.

Snapping allows you to
precisely digitize sketch points
based on the location of
existing geometry.

The Editor lets you control how
to digitize sketch points by
turning on snapping for:

¢ Selected elements of feature
geometry

e The points and segments of
the sketch itself

e Survey points

These snapping properties
define the snapping
environment.
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Select features using a
sketch line

1. Start ArcMap, add the Editor
toolbar, and add the Survey
Editor toolbar.

2. Click the Editor menu in the
Editor toolbar and click Start
Editing.

3. Click the Task dropdown
arrow in the Editor toolbar
and click Select Features
Using a Line.

Click the Sketch tool.

Construct a line by clicking
on the map for each vertex,
so that the line intersects the
features you want to select.

6. Right-click the map and click
Finish Sketch to apply the
task and select the features.
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Subdividing a selected
feature

1.
2.

Click the Edit tool.

Click the polygon feature that
you want to subdivide.

Click the Sketch tool.

Click the Task dropdown
arrow in the Editor toolbar
and click Cut Polygon
Features.

Construct a sketch line that
you want to use to subdivide
the selected feature.

Right-click the map and click
Finish Sketch to apply the
task and cut the selected
feature.

Editor | [ | & - ‘ f * Task: |Cut Polygon Features ;[

—_— o e Grow =

<none
H Select Features Using an &
Bl Create Tasks

Select Features Using a Lir
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odify Tasks

Extend)Trim Features
Madify Feature
Calibrate Route Feature
H Madify Portion of a Line
[} Topolagy Tasks
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% Using the Edit Sketch.mxd - ArcMa

File Edit View Insert [Selection Tools Window Help ‘

I — '] - |
Route Measure Editing »

Insert Yertex
Delete Verbex:
Iayer.

Iae T, .

mv—’— Flip
BRG] i Thim to Length,..

Completes the sketch
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Creating a new feature by

Auto-Linking survey points
When snapping edit sketch vertices
to survey points, links are
automatically created. If you do not
require these links, turn off the
Auto-Linking option in the Survey
Editor menu.

EDITING FEATURE GEOMETRY

snapping to survey

points

1. Click the Editor menu and
click Snapping.

2. Check Survey Points in the
Snapping Environment
dialog box.

3. Click the Task dropdown
arrow in the Editor toolbar
and click Create New
Feature.

4. Click the Target dropdown

arrow and click the feature
layer in which you want to
create the new feature.

5. Click the Sketch tool.

6. Construct a sketch by

snapping the sketch points to
the survey points.

Right-click the map and click
Finish Sketch to apply the
task and create the new
feature.

Snapping Environment
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Using COGO
computations
with the edit
sketch

You can simultaneously create
an edit sketch while adding
COGO computations to the
survey project.

A sketch point is added each
time a new survey point is
created. It is added at the same
location as the new survey
point. If you do not want to
simultaneously add points to
the edit sketch, you can select
the <none> task.

For more detailed information
about the Angle format and limits
of the COGO Traverse, refer to
Chapter 7, ‘Using computations’.

For more detailed information
about how to enter traverse
courses, refer to Chapter 7, ‘Using
computations’.
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Create a new feature
using a COGO traverse

1. Click the Editor menu and
click Snapping.

2. Check Survey Points in the
Snapping Environment
dialog box.

3. Click the Target dropdown
arrow and click the feature
layer in which you want to
create the new feature.

4. Click the Task dropdown
arrow in the Editor toolbar
and click Create New
Feature.

5. Click the Sketch Tool. »
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6. Snap and click the first sketch [-|= %

polnt to the Start polnt Of the Eile Edit ‘iew Insert Selection Tools Window Help | ’x_Y%
traverse. H A
7. Click the Computation tool 2,
palette dropdown arrow, : (0 F
point the mouse to the fourth L8
row on the palette, and click
the COGO Traverse button. e
8. Type a name for the i
computation and press Tab. y
9. Type a comment for the
COGO traverse computation /\ H
DA i =

and press Tab.

10. Click Angle Right as the
Angle Format. »

Length: 16,4578, Direction: 171 - Length: 16,3538, [ 4199571t 2

Survey Explorer | New [Traverse *] E|
o @mExXB
General \< Parameters y Adjustment ¥ Report %

0 Traverse Name: |Taped Building Measuements
Diate of Creation: FAE/200211:3348  dd/mmdyy - hlemm

Comment:

0 Taped measurements around building perimeter

—Angle Format Lirnit

Choose the angle format for the Trawverse: Closure E/N I 0328 1t
" Bearing (i i t Relative Emor: |—1U %
‘ Il>

s State: B (D Object1of1 14 4 » M
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11.
12.

13.

14.

15.

16.

17.

18.

Click the Parameters tab.

Snap to and click the start
point on the map. If the point
is not visible on the map,
type its name and press Tab.

Repeat step 6 and select the
traverse endpoint.

Repeat step 6 to choose the
backsight point.

Press Enter to accept the
default backsight Direction
value.

Press Enter to ignore the
foresight point.

Enter the courses of the
traverse.

Right-click the edit sketch in
the map and click Finish
Sketch.
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Iosure East: 0.032 1 Direction Closure: I N3-33-38E
losure Morth: 0.432 1t Distance Closure I 0434 1t
otal Length: 140650 it Relative Ermor: 1:285
F Statel o (@ Object1of1 14 4 ¥ H

®

& Cho8.mxd - ArcMap - ArcInfo i ] 4]

File Edit Wiew Insert Selection Tools ‘Wwindow Help |

&
2k

BN

Faaute Measure Editing b

Insert Wertex
DielEte Verbes:
[avE: ..

[ayE Ty,

Flip:

i G LEmEt .

Delete Sketch  CtrDelete

Finish Part

Froperties...

UsiNGg ARcGIS Survey ANALYST



Linking survey
points to feature
geometry

Frequently, survey points are
added to the survey dataset
after the features they represent
have already become a part of
the established map fabric. In
most circumstances, the
computed locations of survey
points will not exactly match the
locations of the existing feature
vertices.

You can make a link between a
survey point and a feature
vertex using the Link tool or
the Link command.

The Link tool lets you snap and
click on a feature vertex and
then snap to and click the
related survey point. This
creates a link between the
feature vertex and the survey
point. »

Tip
Multiple feature links to a
single survey point

A single survey point may have
links to multiple feature vertices.

To learn how to work with the
symbols for links, see Chapter 5,
‘Visualizing survey data’.

EDITING FEATURE GEOMETRY

Using the Link tool

1. Click the Editor menu and
click Snapping.

2. Check Vertex for the feature
layer to which you want to
create links.

3. Check Survey Points in the
Snapping Environment
dialog box.

4. Click the Link tool in the
Survey Editor toolbar.

5. Snap to and click the vertex
of the feature you want to
link.

6. Snap to and click the survey
point you want to link the
vertex with.

7. Verify that the link line is
displayed and that the link
symbol is displayed on the
feature vertex.

8. Repeat steps 5-7 for each
link you want to create.
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If there are many unlinked
features that need to be associ-
ated with nearby survey points,
you can use the Link command
instead of the Link tool.

The Link command operates on
the selected features. For each
feature vertex, the command
finds nearby survey points and
automatically creates links.
Before processing, the command
lets you specity the search
tolerance for finding the survey
points.

While the Link command is
running, more than one survey
point may be found within the
specified tolerance of any of the
feature vertices. In these cases,
a Link Conflicts dialog box
appears that contains the set of
locations for all places where
conflicts were found.

The Link Conflicts dialog box
lets you view each of the
conflicts individually, and
allows you to directly create the
appropriate links. When a
conflict has been fixed, click the
Solved button to remove it from
the set.

If necessary, you can close the
Link Conflicts dialog box to
continue with a different task,
and then return to solve the
remaining conflicts later in the
edit session. You can do this by
clicking Show Link Conflicts in
the Survey Editor menu. »
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Using the Link command
and solving link conflicts

1. Zoom and pan the map to the
scale and location of the
features that you want to link
to survey points.

2. Click the Edit tool in the
Editor toolbar.

3. Click and drag a box around
the features on the map to
create a feature selection.

4. Click the Survey Editor menu
in the Survey Editor toolbar
and click Link.

5. In the Link Options dialog
box, type a value for the
Linking Tolerance.

6. Check Always link coincident
feature vertices.

This ensures that vertices
sharing the same location
will automatically be linked. If
this box is not checked,
coincident vertices are
treated as conflicts.

7. Click OK.»
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After making the link between a
survey point and a feature
vertex, link-lines are displayed
on the map.

Each feature is aware of the
survey points to which it is
linked. The links are stored with
the survey-aware features in the
database.

The survey point location can
change as additional measure-
ments and computations are
added to the survey dataset.
Similarly, the position or shape
of the feature can be edited. In
either situation, the link-lines
are updated after changes to
survey points or features are
made.

Tip

Always link coincident
vertices

When using the Link command,
you can ensure that feature vertices
that share the same location are
automatically linked and not
detected as a conflict by checking
the Always link coincident vertices
box.

To learn more about how links
between survey points and feature
vertices are stored, see Chapter 3,
‘Survey Analyst concepts’.
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10.

11.

12.

13.

14.

Continue with steps 9-14 if
the Link Conflicts dialog box
appears.

Otherwise, this task is
complete; no conflicts
occurred, and all points
within your specified
tolerance are linked to
feature vertices.

. Use the Link tool to create

the correct links.

Click Solved once you have
created the correct link.

Click the forward and back
buttons to navigate to the
next conflict that you want to
view or solve.

Click Close if you have
completed solving all
conflicts or if you want to
continue with a different
task.

Repeat steps 9—12 for each
conflict as required.

Return to the stored conflicts
by clicking the Survey Editor
menu in the Survey Editor
toolbar and clicking Show
Link Conflicts.

()

|.;,
-
g
P
i
[

Survey Editar = |

Set List Filker For Survey Layers..,
|7 Auta ink SurveyPoints

B Lirk...
g% Lirfink:
% Update Feature Vertices. ..
] Show Link Confiicts

:g Feature To Computations

Options. ..

231



Tip

Flashing the location of the
conflict vertex

To flash the location of a vertex
displayed in the Link Conflicts

window, right-click in the window
and click Flash Tertex.
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Flashing the location of
the Link Conflicts
window on the map

1. Right-click inside the Link
Conflicts window and click
Flash Location.

2. Note that the area on the
map covered by the current
view in the Link Conflicts

window flashes on the map.
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Changing the display
scale for the Link
Conflicts window

You can change the scale at
which the Link Conflicts
window displays conflict
locations. There are three
methods for doing this:

e Zoom percentage
¢ Absolute scale

e Scale relative to tolerance
circle

Zoom percentage lets you
define a magnification based on
the current map scale.

Absolute scale lets you define
the scale directly.

You can also specify a display
scale based on the tolerance
that you specified for the link
command. For instance, to have
the view cover a region that
extends to double the size of
the tolerance distance, enter a
factor of two.
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Displaying the scale of the 20 x|
Link Conflicts window as a Genersl |
factor of the link tolerance
= Zoom
1. Right-click the Link Conflicts Zoom (21 [0z |
window and click Properties. " Absoulte Scale
2. Click Scale Relative To seslelid R 2
Tolerance Circle. O FSc;aIe[F!]x.eIatlve T: Tolerance Circle
3. Type a value for the factor.
4. Click OK.
ak. I Cancel | Apply |
Displaying the scale of the 2x]
Link Conflicts window using Gerera
an absolute scale
. . . . & Zoam
1. Right-click the Link Conflicts Zoompz: 0% o]
window and click Properties. % Absoulte Soale
2. Click Absolute Scale. Scale [T [HlIN x
i " Scale Relative 1EI!II'I_
3. Click the Scale dropdown Factor [+ “
arrow and click the scale you
want to use.
You can also type the scale T D T

directly.
4. Click OK.
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Breaking links
between survey
points and
features

You must explicitly break links
using either the Unlink tool or
the Unlink command. The
Unlink tool works by letting
you click the survey point or
vertex that you want to unlink.

To unlink a single feature
vertex, use the Unlink tool to
snap to and click the vertex that
must be unlinked. To unlink all
the feature vertices linked to a
survey point, use the Unlink
tool and click the survey point.

You can remove all the links for
selected features using the
Unlink command.
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Using the Unlink tool

1. Click the Editor menu and
click Snapping.

2. Check Vertex for the feature
layer for which you want to
remove links.

3. Check Survey Points in the
Snapping Environment
dialog box.

4. Click the Unlink tool in the
Survey Editor toolbar.

5. Snap to and click the vertex
of the feature you want to
unlink.

6. If there are multiple links to a
survey point that need to be
removed, snap to and click
the survey point.

7. Verify that the link lines and
link symbols are no longer
displayed.

8. Repeat steps 5-7 for each
link that you want to break.
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Using the Unlink
Command

1. Zoom and pan the map to the
scale and location of the
features that you want to
unlink.

2. Click the Edit tool in the
Editor toolbar.

3. Click and drag a box around
the features on the map to
create a feature selection.

4. Click the Survey Editor menu
in the Survey Editor toolbar
and click Unlink.
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Updating features

Survey points and the feature
vertices they are linked to do
not need to share the same
location.

However, links can be used to
update the geometry of the
features to coincide with the
survey points.

It 1s usually not feasible to
update features immediately
after creating links. The update
can be postponed until a
sufficient number of survey
points exist across the extents
of the survey-aware feature
classes.

The Update Feature Vertices

command takes a selected set of

features and updates their
geometry based on links with
survey points. There are three
different ways in which this
update can be applied:

¢ Linked vertices of the
selected features are shifted
to exactly match the location
of survey points. Unlinked
vertices remain unaltered.

¢ Linked and unlinked feature
vertices are all shifted in
response to a
transformation. The
transformation parameters
are defined based on the
existing links. The final
locations of the linked »
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Using the Update Feature
Vertices command

1. Zoom and pan the map to the
scale and location of the
features that you want to
update.

2. Click the Edit tool in the
Editor toolbar.

3. Click and drag a box around
the features on the map to
create a selection of the
features that you want to
update.

4. Click the Survey Editor menu
in the Survey Editor toolbar
and click Update Feature
Vertices. »
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vertices may not coincide
with their associated survey
points.

A combination of both the
above methods. The
transformation is applied
first, then the linked vertices
are shifted to exactly match
the location of survey
points.

Different types of
transformations are available.
These types include Simple,
Affine, and Helmert
transformations. The type that
can be used depends on the
number of links:

For one link, a translation is
applied to all selected
features (Simple
transformation).

With two links, a rotation,
translation, and scale are
applied to all selected
features (Simple
transformation).

For more than two links, you
can choose either a Helmert
or an Affine transformation.

EDITING FEATURE GEOMETRY

. Check Set feature vertex to

the location of the survey
point if you want the linked
feature vertices to exactly
match their survey point
locations.

. Check Apply transformation

algorithm if you want to
transform the unlinked
feature vertices based on the
existing links.

. Click the transformation

dropdown arrow and click
the transformation method
you want to apply.

8. Click OK.
9. Confirm that the update

occurred as expected by
verifying the features’ new
locations and their link
symbology.

Transformation Algorithm |

21x

v Set feature vertex to the location of the survey point.

GJ Ay TR e

Helmert Transformation

Cancel
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Updated features—link symbols reflect the
changes made to the feature geometry.
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Analyzing and editing survey data

INTHIS CHAPTER

The Survey Analyst toolbar
Computation network concept

Analyzing and computing the
active network

Survey points and coordinates
concept

Survey point and coordinate
analysis

Scenarios for point and coordinate
analysis

Editing survey objects

A computation network defines a sequence of dependent processes that
calculate a series of coordinates. The survey dataset manages one
computation network for each survey project. Since there are often many
survey projects in a survey dataset, there can be many computation
networks.

The process of analyzing computation networks involves detecting breaksin
the sequence of processes and identifying cycles in the sequences. This
chapter describes how Survey Analyst can be used to validate a
computation network by detecting and repairing these sequence breaks and
cycles. In Chapter 3, it expands on the description of computation states and
describes datum points.

Equally important to the validation of survey datais the process of Point and
Coordinate analysis. This type of analysis is used to authenticate the

rel ationships between survey points, coordinates, and the physical |ocations
they represent. Survey point and coordinate analysis requires searching for,
and correcting, inconsi stenciesin these rel ationships.

The Survey Analyst toolbar has commands that allow you to find instances
of these discrepancies in the computation networks and survey points. The
functionality availablefor editing survey datathrough the Survey Explorer
facilitates the repair of these problems.

This chapter describes how to use the Survey Analyst toolbar to work within
thisenvironment.
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The Survey Analyst toolbar

The Datum Points
The Compute  button returns a
The Network dropdown Survey Network list of the datum The Point Merge tool
list lets you choose the button computes the points for the merges two points
network youapv:Ir;/tzteo active network.  active network. displayed on the map.

Survey Analyst Survey Analyst

commands |Surve-;.f analyst = | Mebwork: |SurveyDatasetl - Projectd j\ﬁ E' u'
o8 e vy pots. S ot |
I:fi; Pairt In Tolerance. .. SurveyDatasetl - Projectc
'(: Coordinate out OF Tolerance. .. The Computation Log opens
g Survey Editar Toolbar ?ﬁaggirgpvtljit:ctjlgvr:/_ Network
Opkions. ..
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Computation network concept

Chapter 3, ‘Survey Analyst concepts’, introduces computations
and the computation network. This section expands on these
concepts, providing background for the tasks presented in the
pages that follow.

A computation stored in the survey dataset represents a process
that calculates and updates coordinates for survey points.
Computations use the current coordinates of survey points to
calculate new coordinates.

Most survey point coordinates are calculated in a sequence—the
output coordinates of computations are used as input to one or
more others. A computation network models this sequence of
calculations. Survey Analyst maintains computation networks by:

* Identifying the datum points of a network
* Managing changes in computation states
» Tracking computation dependencies

» Detecting computation network cycles

The survey dataset manages one computation network for each
survey project. Thus, there can be many computation networks in
a survey dataset.

Datum points

Certain computations do not depend on others in the network—
the first computation in a survey project, for example. This is
because the coordinates used as input are not calculated by other
computations. Survey points that contain noncalculated current
coordinates for a survey project are the datum points for that
project.

Datum points are created when coordinates are:
» Imported into a survey project from files

* Directly typed from external sources

ANALYZING SURVEY DATA

Computation Network

O Datum point

Computation
e . > Computed point

/

C2 |«
C1 Y
) / ;
——> Input B = B
= Output

<«-—--- Network dependency

Points P1 and P2 do not depend on computations to define their
current coordinates. These survey points are, therefore, the datum
points in this computation network.

» Imported from other projects

Computation states

There are different computation states based on changes
introduced into the survey dataset through editing survey points,
measurements, or other computations. A sfate is a property of a
computation categorized into four possible conditions:

l valid

A incomplete
ﬂ@ out-of-date
Q incorrect

A new computation always starts out as incomplete. It remains
incomplete until all the input and output points have been
defined and all the required measurements have been entered.
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Once it has executed successfully, the computation is valid. If a
computation ever loses a reference to one of its input points, or
measurements in the computation are removed, it is set back to an
incomplete state.

If measurements are altered, or the names of input and output
points are changed, the computation is set to out-of-date until it
is recomputed. For instance, changing the coordinates of a
survey point used as orientation in a traverse computation will
cause the traverse to become out-of-date.

Occasionally, the output points of a computation do not have the
expected results, or else coordinates cannot be calculated. In
these cases, the computation is incorrect. For example, a traverse
closure error exceeds the defined /imits.

After editing and reprocessing a single computation, all of its
dependent computations are out-of-date.

Chapter 7 describes how to process computations individually
using the tools in the Survey Editor and Survey Explorer toolbars.
The focus of this chapter is the analysis and validation of the
entire network using commands in the Survey Analyst toolbar.

When processing a network, the system detects all the source
computations that are out-of-date and reprocesses all
downstream computations.

During this process, computations may have their states changed
to incorrect or incomplete. The resulting break in the sequence is
detected and reported in the Computation Network Analysis
window. The dependent computations cannot be processed and
remain out-of-date until the break in the sequence is repaired.
This is an iterative process; you compute the network, repair
sequence breaks and cycles (see the following section), then
recompute the network.
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Starting from a computation

network in which all
/ computations are valid. J
c7

|
e
c3 v ca *-—- - c6 v
|
— c2 J4————— |
c1 J‘ depends on
Edits to C4 make C5, C6, and C7 out-of-date.[ T
Recomputing C4 results in it becoming either
out-of-date, incorrect, incomplete, or valid.
A Y1
C5, C6, and C7 remain out-of-date.[T)
Cc7 m
IS
]
c3 v (o7 S ‘ cé H
| |
e
1 / depends on
. c1

Survey Analyst detects that C4, C5, C6, and C7 need to
be computed in sequence.

If C4 is determined to be incomplete[ﬁk , or incorrect 0
a break in the sequence is detected. Computations C4 to
C7 cannot be processed, and remain out-of-date@

Scenario depicting the effect of computation edits in a network
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Network cycles

When processing a computation network, the dependencies
described in this section may cause cycles in the network. Cycles
need to be fixed before the whole network can be validated and
brought to a state where all computations are valid.

This section provides an example of how cycles are created, and
offers examples of how to solve them.

A computation, C1, uses
o. known points P1 and Al as
input, and creates the point P2
as output. This computation
uses P1 as the start point and
Al as a reference point for
defining an orientation.

Since these points are the first
reference points in the
network, they are the network’s
datum points.

c1 —(P2>— €2 —(P3

!

The point P2 is the start point for the next computation, C2. The
computation C2 uses the point P1 as a reference point and creates

a8
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a new point, P3. The points P1 and P2 are input for the
computation C2.

The point P3 is the start point of the next computation, C3. This
computation uses the point P2 as a reference point and re-
measures the point P1. In normal circumstances, this would
change P1°s current coordinate. However, since P1 is used as
input for an earlier computation in the sequence, a cycle has been
created. Survey Analyst will automatically detect these cycles,
and, in this example, would not permit C3 to change the point P1.

This problem can be solved in a number of different ways. In this
example, some typical methods for fixing this cycle are to:

* Deactivate the measurement that targets point P1

* Disallow the new coordinate from participating in defining the
current coordinate for the survey point
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Analyzing and
computing the
active network

Survey Analyst allows you to
find instances of cycles and
breaks in sequences for any
computation network in a
survey dataset.

To do this, you must first add
the necessary survey dataset to
a survey layer in ArcMap. The
survey layer must include the
projects for the networks that
you want to process and
analyze. (Each project in a
survey dataset represents a
computation network.)

Using the Network dropdown
list in the Survey Analyst
toolbar, you can specify the
active network with which you
want to work.

The active network 1s the focus
of the analyses you apply. You
can list this network’s datum
points in the Survey Explorer,
detect and solve breaks in the
network’s computation
sequences, and find and repair
cycles in the network.
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Computing and analyzing
the active network to
remove cycles

1. Start ArcMap, add the Editor
toolbar, and add the Survey
Analyst toolbar.

2. Add the survey projects and
feature layers that you want
to edit to the map.

3. Click the Editor menu in the
Editor toolbar and click Start
Editing.

4. Click the Network dropdown
arrow and click the name of
the network that you want to
compute.

5. Click the Compute Survey
Network button.

The Computation Network
Analysis window appears
and lists the sequence of out-
of-date computations
processed.

6. Click the Cycles tab in the
Computation Network
Analysis window.

7. Click the Cycles dropdown
arrow and click the cycle you
want to analyze.

8. Right-click the row in the
cycle list for which you want
to see details and click Show
Details. »

=-E

Metwork: IMaricopaSurvey - Carmel Bayﬂ

Computation Network Analysis

Computation Log | Cycles |

-------- START Compute &ll ‘MaricopaSurvey - Carmel Bay Phase 01'
= Initialize database tables.
= Filter relevant data from database
= Prepaie relevant computations.
= Create list of computations.

Up-ta-date [not computed): Defl-Angle-Dist 2
o Phasell Traverse: Computed Sucoessfully
-------- FINISH Compute A1 'MaricopaSurvey - Carmel Bay Phaze 07'

Computation Network Analysis window
showing list of processed and valid
computations. This network is valid.

Computation Network Analysis

Computation Log ~ Ccles |

IComputalion Cycle Mo, 3 ﬂ
IM-Paint ‘ Computation ‘ OUT-Paint |
CEOLE Dir-Dist B CEO1.C
Dir-Dist §

CRO1.C
CBOT.4

Dir-Dist 7
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10.

11.

12.

13.

14.

The set of detail pages for
the points and computations
that appear in the row are
added to the Survey
Explorer.

Click the back and forward
buttons to view the detail
pages for the points and
computations that participate
in the cycle.

Identify the problem that is
causing the cycle and make
the required edits to correct
it.

In this example, the direction
distance computation is
changed to make a new
result point, called D.

Click the Compute Survey
Network button again.

In the Computation Network
Analysis window, click the
cycles dropdown arrow to
verify that there is one less
cycle.

Repeat steps 7-12 until you
have solved all the cycles.

Click the Close button on the
Computation Network
Analysis window.

|
= BEM B

Erom Faint: I CBD‘I1A

Direction: lw
Drigtance: IW
Result Point: [ CEO0TD ﬂ:———@

AF State: (D) Object 2of 3 | 4_4 ¢+

)

Computation Network Analysis

Computation Log  Crcles |

IEnmputatinn Cycle Na. 2

® &

Ll

Computation Cycle Mo, 1
Computation Cycle Mo, 2

CBO2 MidBay.. Dir-DistS CBO7.1000
CRO1.1000 Dir-Dist 4 CBO2 MidB a1
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Opening the
Computation Network _ .
Analysis window IMarlcopaSurvey-Carmel Bayj ﬁ =

1. Click the Computation log
button on the Survey Analyst
toolbar.

The results listed from the
previous network analysis
are displayed.

Listing the datum points
of a computation network . iR
in the Survey Explorer IMaricopaSurvey-CarmeI Bayj ﬁ ﬁ

1. Click the Network dropdown
arrow and click the name of

the network for which you Tl
. . «c=>FEXB
want to list datum points. . . - -
bject Mame Praoject Mame Easting MNarthing|  Elevation | MO
2. Click the Datum Points button 025R05E 300400 | TO25R05E 300400 | 1378167 50| 12063664 Bt 0001
’ 2|Port  |TOZSROSE.200420 | TOZSAOSE 00420 | 1375166061 12070905 721 0.00H[1
on the Survey Analyst 3|Port | TO2SROGE 320440 | TO23RO5E 320840 | 137943007 1207232072 LOOR[1
toolbar. 4|Port  |CBOTTON Carmel Bay Phase 01 | 107 1375197 33R| 12070143 52f 0001
5[Port  |CBOT.TOZ Carmel Bay Phase 01 | T02 1376193, 14k| 1207050016k 0.00H[1
The datum points appear in a
list page in the Survey
Explorer.
4 | |
Object 1 of 5

The Survey Explorer displays a list page of datum points as a result of
running the Datum Points command.
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Computing and analyzing
the active network to
detect breaks in
computation sequences

1. Click the Editor menu in the
Editor toolbar and click Start
Editing.

2. Click the Network dropdown
arrow and click the name of
the network that you want to
analyze.

3. Click the Compute Survey
Network button.

The Computation Network
Analysis window appeatrs.
The computations listed
include those that are
incorrect or incomplete.

4. Make note of the additional
information provided for
these computations.

5. Right-click the computation
in the list for which you want
to make corrections, or that
you need to complete.

A navigation context menu
appears.

6. Click Show Details.

Refer to the information you
noted in step 4 and correct or
add the required data to the
computation.

ct
Computation, Lateral Misclosure is out of limits.
Computation, Angular Misclosure is out of limits.

Computation Network Analysis i |

Computation Log | Cycles I

———————— START Compute &ll 'MaricopaSurvey - Carmel Bay Phase 02—
= nitialize database tables.
= Filter relevant data from database.
= Prepare relevant computations.
= Create list of computations.

(] [Unknown Computation]: Camputation Inc

ir-Dist B: Computed Successhully
———————— FINISH Compute &I 'MaricopaSurvey - Camel Bay Phase 02—
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Survey points and coordinates concept

This section expands on the relationship between coordinates
and survey points; this relationship was first introduced in
Chapter 3, ‘Survey Analyst concepts’. This section expands the
concept, providing a foundation for the tasks that follow.

A survey point stored in the survey dataset represents a physical
surveyed location that has been given a name. The survey
project that creates the survey point is the owner of this point.

A physical location can be surveyed many times in different
surveys. Each survey is represented in the survey dataset as a
survey project. Thus, a survey point may accumulate a set of
coordinates in the survey dataset through one or more survey
projects. Coordinates contained in a survey point can be defined
by different survey projects.

O~~
Al s, P2

~~~ "--“}/'O
‘N

©)

P

A
c1 | —(P2

Project 1 and Project 2 contribute to defining P1’s GIS
coordinate. Each project’s current coordinate is weighted
according to available quality information and averaged to
compute the final GIS coordinate.
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Coordinates are created in different ways and can have different
roles. One of the coordinates for a survey point is called the GIS
coordinate.

This is the survey dataset’s best representation of the survey
point’s location. The GIS coordinate is used for the map display
and creating links to survey-aware features.

Only the project that owns the survey point can update the GIS
coordinate. When editing a survey point, you can select which
projects to use for contributing to the point’s final GIS
coordinate.

Within each project, there is always a current coordinate for a
survey point. This is the coordinate used by computations and
for defining the GIS coordinate.

These concepts define how to work with the point analysis
functionality available through the Survey Analyst toolbar.

Survey Explorer | Details [XY-Point 734] i K|
Coardinate Manager

Projects:

Project
Carmel Bay Phase 01
Carmel Bay Phase 02 no
Mational Geodetic Survey ves

Coordinates of Project Carmel Bay Phage 01

Type | Current | Incl in Maanl Eastingl Nnrthing‘
| 1 [Computed ho ves|  413832330m 3679152.559m
| 2 [lmported no ves|  A13832300m 3679152.950m

3 [Mean ves 419832.315m | 3679152.905m

F State: & (D

Objsct1of1 14 4 » »

The Coordinate Manager tab in the details page of a
survey point lets you specify the projects that should be
used for the GIS coordinate. For each project, you also
specify coordinates that are included in the mean and
the current coordinate.
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Survey point and coordinate analysis

A survey point and its contained coordinates represent a single
physical location.

The point analysis tools and commands are used to authenticate
the relationship between survey points, coordinates, and the
physical locations they represent.

The analysis requires searching for inconsistencies in these
relationships. These inconsistencies fall into two categories:

* A single physical location is represented by more than one
survey point in the survey dataset.

» Survey points in the survey dataset have wayward
coordinates—these coordinates fall outside a theoretical
tolerance circle that represents the coordinate spread for each
point.

The Survey Analyst toolbar has commands that allow you to find
instances of these discrepancies and tools that facilitate the
repair of these problems.

For the first category described
above, a command is available that
allows the discovery of survey
points that lie close together. This
command uses the GIS coordinates
of the survey points to search for
point clusters based on a tolerance
that you specify. From the results,
you can elect to merge survey
points that represent the same
physical location.

<4 GIS Coordinate

Based on the specified
tolerance, the points named
P2, P3, and P4 represent the
same physical location and can
be merged.

ANALYZING SURVEY DATA

For the second category, a command is used to search for survey
points that contain one or more coordinates that lie beyond a
given distance from a specific location. The criteria for searching
for such survey points include a distance limit for the expected
spread of coordinates, and a choice for whether the search is
project-based (uses the current coordinate as the center) or
survey dataset-based (uses the GIS coordinate as the center).

P5 has a coordinate that falls beyond a specified
tolerance from the mean. This coordinate may need to
either be recomputed, excluded from the mean, or
deleted.

Merging survey points

Once you discover two or more survey points in the survey
dataset that represent the same physical location, it is likely that
you will want to merge them.

When merging two survey points, coordinates from the source
point are added to the target point, then the source point is
deleted. The new current coordinate is the mean of all coordinates
used to define the current coordinates for both survey points. If
all the coordinates have quality information, a weighted mean is
used for the new current coordinate.

If any of these coordinates do not have quality information, then
the arithmetic mean is used for the new coordinate.
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GIS Coordinate Survey project: Green

Current coordinate Survey project: Blue
Used for mean
Mean coordinate

ope <« +

Not Used for mean

vt
I

A B B

GIS coordinate  Name GIS coordinate  Name GIS coordinate Name

+xvz A + XYz B + Xyz B

Coordinates Type Coordinates Type Coordinates Type
©® xyzA1 imported ® xyzB1 imported O xyzB1 imported
® xyzA2  computed ® xyzB2  computed ® xyzB2  computed
A xyz mean A xyz mean ® xyzA1 imported
® xyzA2  computed

® xyzA3 imported ® xyzB3 imported A xyz G

® xyzA4 computed ® xyzB4 computed

® xyzA5 computed ® xyzB5 computed ® xyzB3 imported
A xyz mean ® xyzB6 computed ® xyzB4 computed
A xyz mean ® xyzB5 computed
® xyzB6 computed
® xyzA3 imported
® xyzA4 computed
® xyzA5 computed

A xyz mean

Survey points A and B are merged. A is the source point and B is the
target point. All coordinates from A are transferred to B and A is deleted.
For each project, a new mean coordinate is computed and is set as the
current coordinate. Only coordinates that originally contributed to the
current coordinate are used in the new mean.
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Survey Point Merge tool

To merge the coordinates of
two survey points, you can use
the Survey Point Merge tool.

To use this tool, first choose a
source point and then a target
point on the map.

Coordinates from the source
point are added to the target
point, then the source point is
deleted.

The new current coordinate 1s
the mean of all coordinates
used to define the current
coordinates for both survey
points. If all these coordinates
have quality information, a
weighted mean is used for the
new current coordinate.

If any of these coordinates do
not have quality information,
then the arithmetic mean is used
for the new coordinate.

ANALYZING SURVEY DATA

. Start ArcMap, add the Editor

toolbar, and add the Survey
Analyst toolbar.

. Add the survey projects and

feature layers that you want
to edit to the map.

. Click the Editor menu in the

Editor toolbar and click Start
Editing.

4. Click the Point Merge tool.
5. Snap to and click the Source

survey point.

. Snap to and click the Target

survey point.

Survey Analyst
Survey Analyst ~ | Metwork: |SurveyDatasetl - Frojectl | AR 25

% PointMerge.mzd - ArcMap - ArcInfo o [m] 3

6_ 1”203\§1 1254 0

Merging survey points

% PointMerge.mxd - ArcMap - Arcinfo 3 - |E| il

31 1254

After merging, the source point is deleted
and the GIS coordinate of the target point
is updated.
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Point In Tolerance
command

To find clusters of survey
points that fall within a specific
distance tolerance of each
other, use the Point In
Tolerance command.

To use the command, you must
specify a horizontal search
tolerance and, optionally, a
vertical search tolerance. The
command uses the GIS
coordinate of each survey point
to find these clusters.

You must also specify the set of
survey points in which the
command should look for
clusters. The choices for this
set include:

e Survey points selected in
the Survey Explorer

e All points in the survey
dataset of the active
network

e Survey points displayed in
the map extents

e Survey points in the active
network »

To see more information about how
to use the Survey Point Merge tool,
refer to the previous task.
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1. Click the Survey Analyst
menu in the Survey Analyst
toolbar and click Point In
Tolerance.

2. Type a horizontal search
tolerance value.

3. Check Vertical tolerance limit
for search and type a vertical
search tolerance value, if you
also want to define a height
range tolerance.

4. Click the Find points
dropdown arrow and click
your choice for specifying the
set of survey points that must
be tested.

5. Click OK.

The Point in Tolerance
window is displayed.

6. Use the Survey Point Merge
tool to merge pairs of survey
points, where required.

7. Click the back and forward
arrows to show the different
conflicts collected in the
window.

8. Click the Solved button to
remove conflicts from the set
shown in the window.

9. Repeat steps 6-8 for all
conflicts with which you want
to work.

10. Click the Close button.

Survey Analyst A

|Survey Analyst = ‘ Network; IMancopaSurvey—Carmel anj @ :ﬁ‘ ‘ S
1

N x'ﬁ Update Survey Points. .,

'ﬁ Coordinate Gut OF Tolerance..,
m Survey Editor Toolbar

Options. ..

Point in Tolerance ]

Search Toleranc

Horizontal tolerance limit for search

¥ Vertical tolerance limit for search

000

Cancel

Il Point in Tolerance 1

__gspie

| ﬂ HD ﬁ Found 3

Sn\vedl

=D

@ 0
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After running the command, a
window presents a set of
locations for all places where
survey point clusters are found.

You can then use the Point
Merge tool to solve the
conflicts that you recognize as
data inconsistencies (this tool
is automatically activated after
the command is run).

Once a pair of points has been
merged, you can remove the
conflict from the set by clicking
the Solved button.

For more information about setting
the properties of conflicts windows,
refer to the Link command
described in Chapter 8, ‘Editing
feature geometry .

ANALYZING SURVEY DATA
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Coordinate out of
Tolerance command

To find survey points for which
coordinates are outside a
defined tolerance limit, use the
Coordinate out of Tolerance
command. To use the command,
you must specify a tolerance
circle that defines the maximum
acceptable spread for the
coordinates.

This limit can be defined
vertically, horizontally, or in
both directions at once.

The command can be applied
using one of the following two
methods:

e Local check—searches
within each survey project

¢ Global check—searches
within the whole survey
dataset

You must also specify the set of
survey points within which the
command should perform the
search. The choices for this set
of survey points include:

e Points selected in the
Survey Explorer

¢ Points within the active
network

e Points within the survey
dataset of the active
network

e Points in the map extents »
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Using the current coordinate
of survey points to find
coordinates that are out of
horizontal tolerance

1. Click the Survey Analyst
menu in the Survey Analyst
toolbar and click Coordinate
out of Tolerance.

2. Check Horizontal Distance

Limit for the search tolerance.

3. Type a value for the
Horizontal Distance Limit.

4. Click Local Check.

5. Click the Find points
dropdown arrow and click
points from active network
survey.

6. Click OK.

If survey points are found that
fall outside the limits you
specify, the Coordinate out of
Tolerance dialog box
appears.

Otherwise, a message is
displayed indicating that no
coordinates are out of
tolerance for the criteria you
specified.

7. Click the back and forward
buttons to view the details of
all the points with coordinate
displacements that fall
outside your tolerance limits.

8. Click Close.

[~ Wertical Distance Limit

r~ Search Tolerane:
= Herizorial Distanice Limit 0100 ft e
0,100 ft

~ Method:

=" Local Check:
Tests coordinates of each survey point for consistency with the
current coordinate [Project based)

 Global Check:
Tests coordinates of each survey point for consistency with the
GIS coordingte [Datazet bazed)

Find poirts:

oK I Cancel

Conflict detected in point: |v‘ £Bm 1000
Survey project IMancopaSurvey - Carmel Bay Phase
Ingl. in Mean Drelts East. [relta Morth. E asling Marthing
1 I37V0F7 840 12070708 37
i ho 0.155H] 01680 1377077 650 12070708546
& ho -0.155H 0168t 1377078.000| 12070708 20
4 o 0.000f, 0.000ft 1377077.840t  12070708.370
IM 4 2d3 b NI Solved Fiefresh | Close |

o

8]
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The Local Check method

According to the local check
method, a point has coordinates
that are out of tolerance if both
the following criteria are true:

¢ The current coordinate is
the mean coordinate of the
survey point.

e Any coordinate used to
define the mean coordinate
falls outside the tolerance
circle limits. The center of
the tolerance circle is the
current coordinate.

This method will only return
conflicts found in the set of
coordinates defined by the
project that owns a survey
point. »

Coordinate
 Current coordinate
@ Used for mean
A Mean coordinate

Based on the specified tolerance, P5
is detected as having a coordinate out
of tolerance using a local check.
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Navigating from the
Coordinate out of Tolerance
dialog box to delete an
incorrect coordinate

1. Run the Coordinate out of
Tolerance command.

2. Click in the table of the
coordinate conflicts to select
any one of them from the
table.

3. Right-click in the table of
coordinate conflicts and click
Go To Point.

The Detail page for the
survey point appears in the
Survey Explorer.

4. Click the leftmost column of
the incorrect coordinate to
select it.

5. Right-click the leftmost
column and click Delete.

In this example, the second
imported coordinate is
incorrect and is deleted.

Note that only imported
coordinates can be deleted. »

Conflict detected in point: Iv‘ CB D11T 000
Survey project: IMaricopaSuNey - Carmel Bap Phase
Incl. in Mean | Delta East. | Delta North. ‘ East\ngl NDllhingl
1 13F7077.64 12070708371
2 no 01551 1 T.ESE 120,
8 1 8. 00ft, 120 {4
4 00t 0.000ft 1377077.640  12070708.371
GoTao Compkation
4 203 bl Solved Fiefrash Clase
Sarvey Explorer | [1000 755]
Coordinate Manager
Projects:
Project ‘ UseFoiGis
Carmnel Bay Phase 01 ves
Carmel Bav Phase 02 ves
Coordinates of Project Carmel Bay Phase 01:
|Type | Current| [nel in b | East\ngl Nnrthing‘
1 [Imported | 4
LS = e e )
Send To ...
Append
bl Add GIS coordinate _’I
Stat Dbject1of1 14 4 » M



Depending on the cause of the
conflicts, the following methods
can be used to solve them:

¢ Exclude the coordinate from
defining the mean (if the
mean coordinate 1s used as
the currrent coordinate)

¢ Delete the coordinate

e Correct the coordinate by
editing it (only possible if
it’s an imported coordinate)

e Correct a mistake in mea-
surements of the defining
computation

Survey points that are outside
your defined tolerance limits are
listed in the Coordinate out of
Tolerance dialog box.

All coordinates for these points
are listed, regardless of whether
or not they were used for the
current coordinate.

The first row listed 1is the
current coordinate used for the
local check.

Different fields are displayed in
the list, and these fields depend
on your choice of horizontal
and vertical options. »

256

6.

Click Refresh in the
Coordinate out of Tolerance
dialog box.

Note that the incorrect
coordinate no longer
appears and that the Delta
Easting and Delta Northing
values are updated.

Review the details page of
the survey point to make
other changes, if necessary.

8. Click Solved.

©

10.

11.

View other conflicts by
clicking the forward and back
arrows.

Repeat steps 2-8 to delete
other coordinates from
points that are out of toler-
ance.

Click Close.

Coordinate out of Tolerance

Conflict detected in point:

Survey project:

2lx

[+~ CEO1 1000

IM aticopaSurvey - Carmel Bay Phase

Incl. in bean

Delta East.

Delta Morth

Easting Marthing

1377077 69ft) 12070708541t

2 ]

0,000

0.000f|

1377077600 12070708547

44 203 » M

Solved | Refrash I Claze |

O 0 &
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The fields displayed are: Incl. in
Mean, Delta Easting, Delta
Northing, Delta Height, Easting,
Northing, and Elevation.

If a vertical check is not
defined, then Elevation and
Delta Height are not shown.
Similarly, if no horizontal check
is defined, then Easting,
Northing, Delta Easting, and
Delta Northing are not shown. »
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Navigating from the
Coordinate Out of Tolerance
dialog box to edit an
incorrect measurement

1.

Run the Coordinate out of
Tolerance command.

In the Coordinate out of
Tolerance dialog box, click
the row for the coordinate of
the computation to which you
want to navigate.

Right-click in the selected
row and click GoTo
Computation.

The detail page for the
computation that defines the
coordinate appears in the
Survey Explorer.

Make the necessary edits to
the measurement values in
the computation.

In this example, the distance
value in a Direction—
Distance computation is
corrected.

Click the Compute button.

Click Refresh and verify that
the delta values are within
the limits you specified for
the Coordinate out of
Tolerance command.

Click Solved to continue with
further analysis of the
remaining survey points, if
necessary.

Click Close.

Conflict detected in point, Iv‘ EEI]U oon
Survey project: |M aficopaSurvey - Carmel Bap Phase
Incl. in Mean Delta East. Delta Morth. Easting Moithing
1 1377081020 12070708450
2 33290 12070708.541t
3
4
4 of 3 b bl Fiefrzsh Close
Coordinate out of Tolerance =SS 21
Conflict detected in point: |v’ CBOT 1000
Survey project: |Mamcopa8u|vey - Camel Bay Phase
Incl. in Mean Dielta East, Delta Moith, Eashing Morthing
1 1377077 B3| 12070708 67f
2 no 000714t 01251 1377077 690 12070708 548
3 ves -0.0071# 01251 1377077 690 12070702 800
4 no 0.000f, (0.000¢, 1377077690 12070708671t
[Survey Explorer | [COGO_DirDiSESIRN-|
«-EBR=XEB
44 = Solved, | Refresh | Close. |
From Paint: " CBO2 MidBayl
Direction MEB6-20-06w
Diistance: 32267 01 e e e
Result Point: | {+ CEO 1000
State: o (i) Object1af1 14 4 ]

(5]

o
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The Global Check
method

Using this method, a survey
point is out of tolerance if any
of the current coordinates used
to define i1ts GIS coordinate fall
outside the tolerance circle.

Coordinates that are used for
the mean are also tested against
the tolerance limit. »

Survey project: Green

/ OA.}/ Survey project: Blue
{ I
R
%Al
P1 e e
4 GIS Coordinate
s v Current coordinate
o
{,A ° @ Used for mean
+ [} A Mean coordinate
L0k
P2 e y ® Used for mean
D A Mean coordinate

Using a global check, P3 is detected
as having a coordinate out of
tolerance.
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Using the GIS coordinate of
points selected in the
Survey Explorer to find
coordinates that are out of
tolerance

1. Click the Survey Analyst
menu in the Survey Analyst
toolbar and click Coordinate
Out of Tolerance.

2. Check Horizontal Distance
Limit for the search tolerance.

3. Type a value for the
Horizontal Distance Limit.

4. Check Vertical Distance Limit
for the search tolerance if you
want to use a vertical limit.
Type a value for the Vertical
Distance Limit.

5. Click Global Check.
6. Click the Find points
dropdown arrow and click

points selected in the Survey
Explorer.

7. Click OK.»

Survey Analyst |

Xﬁ. Update Survey Points, .,

% Boirt In Tolerance. ..

of Tolerance...

& survey Editor Toakbar

options...

Coordinate Out OF Tolerance

2lx|

Search Toleranc

o——-|7 Horizontal Distance Limit

¥ Vertical Distance Limit

I 0.100 ft
I 0100 ft

r~ Method:

™ Local Check:
curment coordinate (Project based)

% Global Check:

Tests coordinates of each survey paint for consistency with the:

GIS coordinate (Datazet bazed)

Tests coordinates of each survey paint for consistency with the:

Find points:

selected in the Survey E xplarer

Ok I Cancel

© 0o 00

(7]
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Different fields are displayed in
the list, and these fields depend
on your choice of horizontal
and vertical options.

The columns displayed are:
UseforGIS, Delta Easting, Delta
Northing, Delta Height, Survey,
Easting, Northing, Elevation.

If a vertical check is not
defined, then Elevation and
Delta Height are not shown.
Similarly, if no horizontal check
is defined, then Easting,
Northing, Delta Easting and
Delta Northing are not shown.

Pressing the Solved button
removes the displayed conflict.
The Coordinate out of
Tolerance dialog box is not
automatically updated when
values are changed in the
Survey Explorer.

You can update the dialog box
view by clicking the Refresh
button.

Conflicts in coordinates derived
by computation can be solved
in the details view of the
relevant computation. Conflicts
in imported coordinates are
fixed by editing the relevant
coordinates in the survey
point’s detail page.

You can navigate to the
computations or points from the
Coordinate out of Tolerance
dialog box. The resulting detail
pages are displayed in the
Survey Explorer.

ANALYZING SURVEY DATA

If survey points are found that 21
fall outside the limits you Conflict detected in point: [+ CBOT 106
specify, the Coordinate out of Survey projst: [Warcapas ey - Camel Eay Phase
TOlerance dlalog bOX Incl. in Mean| Survey Delta East. [Delta Worth, | Dela Elew. Easting Marthing
appears. 1 1377748.400t] 12070475.130
2 no Carmel Bay Phase 01 0.198ft -0.4324 0.000f | 1377748.200) 12070475.56f7
Otherwise a message iS 3 ves Carmel Bay Phase 02 -0.005 0.0121t 0.000f| 1377748.41ft) 12070475.11ft
’
displayed indicating that no
coordinates are out of | . o
. . 4 3
tolerance for the criteria you . o | |
e Tof2 Solved Refresh Close:
specified. :
8. Click the back and forward é é
buttons to view the details of
all the points with coordinate
displacements that fall
outside your tolerance limits.
9. Click Close.
Choosing the projects that x
define the GIS coordinate co@E»xE
for asurve oint Gereral ¥ Quality ¥ Coordinate Manager
y p Projects:
. Fi t UseForG
1. Add a detail page to the CamelBarFhase 0 -
Survey Explorer for the
survey point for which you no
Want to Choose projects_ Coordinates of Project Carmel Bay Phase 02
Type Current | Incl in M... Easting Maorthing
2 Clle the Coordinate 1 [Imported no ves 1377349.28f 12071068, 55
. 2 [Imported no vEs 1377349.280t) 12071065550
Manager tab. 3[tean ves 1377343267 12071068558
3. Click a project to view its list
of coordinates for the point. K — |
State: « (1) ObjectTof1 14 4 » H

4. Double-click the row of the
project that you want to have
participate in defining the
GIS coordinate.

Click Yes.
Press Enter.
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Updating Survey Points

Like computations, survey
points can have different states.
They can be incomplete,
incorrect, or valid.

In the multiuser environment,
where your survey dataset is
part of an enterprise
geodatabase, survey points can
also be out-of-date.

Consider two projects called A
and B. Both projects define
coordinates for the same survey
point, called P1. P1 is owned by
project A.

As the owner of P1, project A
has exclusive control over the
GIS coordinate for P1. (It is only
possible to change which
projects contribute to the GIS
coordinate through the survey
project that owns the survey
point.)

P1 becomes out-of-date when
the following conditions occur
concurrently:

¢ The current coordinate from
project B is used to define
the GIS coordinate for P1

¢ The current coordinate from
project B changes

In order to detect and update all
cases where the GIS coordinate
of survey points 1s out-of-date,
Survey Analyst provides a
command called Update Survey
Points. »
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Using Update Survey Points

1. Click the Survey Analyst
menu in the Survey Analyst
toolbar and click Update
Survey Points.

The Update Survey Points
dialog box is displayed,
defining which points must
be shown in the Point out of
Date dialog box.

2. Uncheck Also list survey

points that cannot be up-
dated in this edit session due
to project locks.

This lets you exclude from
the list those survey points
that cannot be updated due
to project locks.

3. Click the Find points
dropdown arrow and click the
option that you want to use
for finding out-of-date survey
points.

4. Click OK.

5. Click the back and forward
buttons to view the survey
points that are out-of-date.

6. Click Update All, and skip to

step 9 if you do not need to
analyze and update points
individually.

7. Click Update to update the

GIS coordinate for the
displayed survey point.

8. Repeat steps 5-7 for all

survey points that need to be
updated.

9. Click Close.

Survey Analyst
@ Update:

(‘: Point In Tolerance. ..

% Coordinate Gut OF Tolerance. ..

8 survey Editor Toolbar

Options...

Update Survey Points x|
Find pointe: ({2l ed in the 5 plores
o_—’_ Also list survey points that cannot be updated in this edit zession due

to project locks.

o, | concal |
(4

Point nare: [+ CEB D11TEI1
Owner Survey: M aricopaSurvey - Carmel Bay P
Survey projects with curent coordinate changed:
Survey Project |Dul of Date | Dretails |
1 |Camel Baw Phase 01 |no
2 |Caimel Bay Phase 02 |pes Update j _e
Update A1 :|__6
Remove
J4 2ot b Olese, |

5] (9]
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Using the Update Survey
Points command, you can
display the set of out-of-date
survey points in the Point out
of Date dialog box.

If the project you are editing
owns the point, and you have a
lock on the project, you can
update the point.

When you do not have a lock
on a project, you will not be
able to update the points that
belong to that project. However,
the command still provides the
option to list these survey
points in a read-only mode.

The Point out of Date dialog
box has back and forward
arrows that let you view all of
the points individually.

In this dialog box, you can
choose to view the detail pages
of the out-of-date survey points
(these appear in the Survey
Explorer). You can also update
specific points or all the points
in the set at once.

ANALYZING SURVEY DATA

Viewing survey point details
from the Point out of Date
dialog box

1.

Display the set of out-of-date
survey points by using the
Update Survey Points
command.

Click the back and forward
buttons in the Point out of
Date dialog box to find the
survey point for which you
want to see the details.

Click Details.

The Survey Explorer displays
the detail page for the out-of-
date survey point.

Repeat steps 2 and 3 to add
additional survey point detalil
pages to the Survey Explorer.

Click the Previous page and
Next page buttons in the
Survey Explorer toolbar to
view the different detail
pages.

Click Close on the Point out
of Date dialog box.

Point out of Date 9

|+ CED1. 1000
MaricopaSurvey - Carmel Bay P

Survey projects with cunent coordinate changsd:

Poirit rarne:

Owrer Survey:

2l

Survey Project

Details -l—

Out of Date

Camel Bay Phase 01

no

ra

Carrnel Bay Phase 02

ves Update I

|I11 3ot 4 DDII

Update &l |
Remove |

Close J

o

e S E @

6]

Point out of Date

Faoit narme:

Owner Survey:

| CBOT 120003
MaricopaSurvey - Carmel Bay P

Survey projects with curent coordinate changed:

Survey Project Out of Date

2l

*

D etails |

1 |Cammel Bay Phase 01 |no

2 |Cammel Bav Phase 02 [ves

Lsg no

Projects:

General ¥ Quality ¥ Conrdinate Manager

|F’ru\ect

|UseFUrGis

Update

Update &1
E|

Femove
Close

Coordinates of Project Carmel Bap Phase 02

Type Current | Incl. in k... E asting Morthing

1 |Imported no ves 1377077.39¢ 12070707, 95

2 | Computed o o 1377080700 12070703010,

3 |Mean ves = 1377077.3590 12070707, 951t
State: [ (30 Object1ofT 1 4 + M




Scenarios for point and coordinate analysis

Scenario 1

A regional survey office uses published coordinates from the
federal office as control points. The survey projects maintained
by this regional office are used to provide geometry control for
the survey-aware features in the geodatabase for the region.

An operator in this office first runs the Coordinate out of
Tolerance command using a local check for a project. After fixing
all the problems found by this command, the Point In Tolerance
command is executed.

Scenario 2

The survey administrator, working at the federal office, is
responsible for maintaining all projects from the regional offices.
The operator needs to check the whole survey dataset to ensure
consistency. First, the operator runs the Coordinate out of
Tolerance command for each network using a local check.

Thereafter, a global check for all coordinates is executed across
the whole survey dataset, and lastly, the Point In Tolerance
command is executed.
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Editing survey
objects

Chapter 7 provides details for
creating new computations,
measurements, points, and
coordinates. During the
analysis of computation
networks, you will need to
correct the problems discussed
in the preceding sections by
editing the attributes of these
survey objects. The tasks of
this section show you how to:

e Rename survey points and
computations

e Change and add coordinate
values for points

e Edit measurement and
computation values

e Delete survey objects

* Change project properties

Renaming survey points

You can directly edit a survey
point’s details and change its

name in the details page of the
point.

If the new name that you
choose already exists in the
survey project, a message 1is
displayed and Survey Analyst
prevents the name change until
an unused name is typed. »
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Changing a point’s name

1. Select the point in the list
page of the Survey Explorer.

2. Right-click the leftmost
column in the list and click
Go To Details.

3. Click the General tab in the
details page of the survey
point.

4. Click in the Point Name field
to the right of the prefix pin
and change the existing text
to the new point name.

5. Press Enter.

If the Invalid Point Name
message appears, you typed
a name that is already in use
by another point in the
project. In this case, go to
step 6.

Otherwise, you have
completed the task.

6. Click OK in the Invalid Point
Name message.

7. Repeat steps 4 and 5.

Survey Explorer | List From Map [X¥Y-Point 763] 1
coBE=xB

Xy-Paint_ CBO1LSP101_ Camel Bay Phase 01 5P101
Go To Computations
{0 T SuryEy: Poinks:
Go Ta Measurements
Export Survey Points...
Go To Details

1377147,

?

?

Easting

J2it 12070952

Bl

Object 1 af 1

ﬁenera\w Coordinate Manager \
Point Name: lm:—
[ wmerEn
[ temmEman
e

Easting:
Marthing:

Elevation:

& State: &/ (D)

Object T of1 14 4 F ¥

Invalid Point Name |

Mame For this SurveyPoint is invalid. Possible reasons:
! (1) Point name already exists within this survey project.
(2} Point name is empty,

Please choose a walid name For this SurveyPaint.
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You are not able to change the
ownership of survey points by
renaming point prefixes.

When the survey point is
renamed, its relationships to
computations and
measurements are maintained.
Therefore, the new name will
appear in all the computation
detail pages that use this point.

Renaming computations

Certain types of computations
can be named. Unlike survey
points, a computation name is
optional. However, if a name is
used, it must be unique within
the survey dataset.

You change a computation’s
name in the General tab of its
detail page.

Survey Analyst prevents you
from entering a name that is
already used by a different
computation.

Editing coordinates

Coordinates can be imported
into, or computed for, survey
points. Whereas imported
coordinates can be directly
edited, computed coordinates
can be altered only by making
changes to the measurements
and computations that create
them. »
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Changing a computation’s
name

1. Select the computation in the
list page of the Survey
Explorer.

2. Right-click the leftmost
column in the list and click
Go To Details.

3. Click the General tab in the
details page of the
computation.

A

Click in the Computation
Name field and change the

existing text to the new name.

5. Press the Enter key.

If the Information message
appears, you typed a name
that is already used in the
dataset. In this case, go to
step 6.

Otherwise, the task is
complete.

6. Click No in the Information
message box.

Note: clicking Yes will add a
detail page for the existing
computation to the Survey
Explorer.

7. Repeat steps 4 and 5.

Survey Explorer | List By Query [Dir-Disk 1] |
> BEHXRB
Type Object Marne Project ﬂ
E | Dir-Dist Dir-Dist & Carmel Bay P
7 [Dir-Dist Dir-Dist 7 Cammel Bap P...
8 | Dir-Digt Dir-Diist 8 Cammel Bay P...
g | Dir-Dist Dir-Dist 9 Carmel Bay P
10 | Dir-Digt Dir-Dist 10 Cammel Bap P...
11 | Dir-Diist Dir-Diist 11 Cammel Bay P...
12 | Dir-Dist Dir-Dist 12 Carmel Bay P
13 |Defl-&ng Diefl-&ngle-Dist 1 Carmel Bay P...
o_.m 5 Trayefze hazell Traverse Carmel Bay P...
G T Corptations brsel2 Traverse Carnel Bay P
[ Go ToSurvey Points
150 To Measurements -
Exmarb Sty ey Eoints, . Object 1 af 15

Survey Explorer | Details [TPS Traverse 2] )
o BE»XB

f@eneral Setup Measuremenlsy Computed Points ¥ Beport

Computation Hame: [Phase02 Traverse

Creation Date: |8r"5f’2002 42524 P
Comment;
information

.
1 ) Computation PhaselZ Traverse exists, select existing Computation?

—— 0

x|

S, DEvIStan of Fostion, | 033

I 0164 it

Std. Deviation of Elevation:

™ Compute Tacheomety for every Traverse Station

State: [1 (7}

Object1af1 14 4 F ¥
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You can also change the role of
the coordinate within the
survey point. The two types of
roles for coordinates that you
can change are based on
whether the coordinate is:

¢ Included or excluded from
the mean

¢ The current coordinate or
not

If the change in the coordinate
affects the current coordinate of
the survey point, the state of all
computations that use this
point are changed to out-of-
date.

Editing measurement
values

There are circumstances when
you recognize obvious mistakes
in entered measurement values,
for instance, where numbers are
transcribed 1n a distance
measurement value—for
example, a 12 was entered as a
21—or the value has been
entered with the incorrect
display unit.

In these cases, you need to edit
the measurement values in the
computations. When making
these changes the computation
1s out-of-date until it’s executed
again. After changes are made
to measurements, the computed
coordinates of the output
points are updated.

ANALYZING SURVEY DATA

Changing imported and
computed coordinate values

1. Select the survey point in the
list page of the Survey
Explorer for which you want
to change coordinates.

2. Right-click the leftmost
column in the list and click
Go To Details.

3. Click the Coordinate
Manager tab in the details
page of the point.

4. Double-click the Easting
column of the imported
coordinate you want to edit
and type a new Easting
value.

5. Press Tab and type a new
Northing value.

6. Optionally, press Tab and
type a new elevation value.

Press Enter.

8. Click the leftmost column to
select the computed coordi-

nate that you want to change.

9. Right-click the coordinate,
then click GoTo
Computation. »

survey Explorer | Details | XY-Point 7631 |

&= X
General ¥ Quality ¥ Coordinate Manager
Projects:
Project ‘ UseFuiGis ‘
Carmel Bay Phase 01 ‘ ves ‘

Coordinates of Project Carmel Bay Phase 01:

Type Current| Incl. in M. E asting Northing
1 | Computed no ves 1377147 320t 12070952370
2 [Imported no ves| 3 LX) (1| 12070952370
3 |Mean ves 47.380) 12070352371
T B
A State: v (@ Object 1of1 14 ]
(4] (5]
Survey Explorer | Details [XY-Point 763] 3 =
«c=>@BExB
General ¥ Qualty ¥ Coordinate Manager
Projects:
Froject |UsaForGis |
Carmel Bay Phase 01 |ues |

Coordinates of Project Carmel Bay Phase 01:

IR R

Append
Add GIS coordinate

4 | Delete _bl

& State: (D) Object1of1 4 4 » W
(9]
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Editing a computation

In addition to renaming
computations, you may also
need to change their limits and
settings or alter their input and
output points.

In these cases, the computation
becomes out-of-date.

When reprocessing these
computations, the computed
coordinates of the output
points are updated.

If you changed an output point,
the original output point’s
computed coordinates are
deleted and a new computed
coordinate is added to the new
output point.

Changing survey project
properties

In ArcCatalog, you can alter the
properties for a survey project.
When making changes that
affect computations, such as
altering the correction methods,
all the computations in the
project become out-of-date.

Reprocessing the project’s
computation network updates
all the computed coordinates of
the survey points owned by the
project.
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10.

11.

12

13.

14.

15.

The detail page of the
computation that defines this
coordinate is added to the
Survey Explorer. In this
example, a COGO Direction—
Distance computation has an
incorrect distance value.

Make the necessary
changes to correct the
mistake in the measurement
value.

Click the Compute button.

. Click the Previous Page

button in the Survey Explorer
toolbar.

This returns the Survey
Explorer to the detail page
for the survey point.

Verify that the coordinate has
changed.

To make the updated
coordinate current, double-
click the Current column for
the computed coordinate
and click Yes in the
dropdown list.

Press Enter.

& = H e ¥ B

Erom Point: IW

Direction: IW
Distance: |—1mlm—_®
BesubPoint. [ CBOTSP3S |

AF State (90D) Dhjectlofl 10 4 F M

Survey Explorer | Details [XY-Point 763]

«c@FErIrxXB

General ¥ Quality ¥ Coordinate Manager

Projects:

Froject ‘USEFD!L‘]\S

Camnel Bay Phase 01 ‘ues

Coordinates of Project Carmel Bay Phase 01:

Type Current | Incl, in M. Easting MNorthing
1 | Computed b ves 1377177.390 12070985 9557 ——_®
2 | Imported = ves| 1377177500 12070985.900
3 | Mean Jne. - | 1aFFTE4aan| 12070985 Aai
1| i
F State: V(D Object1of1 14 4 + M

14
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Deleting survey objects

Deleting a survey object is
contingent on whether or not it
is used by other survey objects.
For example, it is not possible
to delete a measurement if it is
used in a computation—this is
prevented by Survey Analyst.

Also, deleting a survey point is
not permitted until its
measurements have been
deleted.

To delete survey points or
measurements, an ordered
approach is required; you need
to delete computations first,
then the measurements, and
finally, the survey points can be
deleted.

You can remove sets of
measurements, points, and
computations by selecting them
in the list page and clicking the
Delete button on the Survey
Explorer toolbar. You can also
individually delete survey
objects by clicking the Delete
button when viewing the
object’s detail page.

Deleting coordinates

To delete a coordinate, you

need to be in the details page of

a survey point. Instead of using
the Delete button, you use the
coordinate list’s context menu
option. »
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Deleting imported
coordinates

1. Select the survey point in the
list page of the Survey
Explorer for which you want
to delete the coordinates.

2. Right-click the leftmost
column in the list and click
Go to Details.

3. Click the Coordinate
Manager tab in the details
page of the point.

4. Click the leftmost column to
select the imported coordi-
nate that you want to delete.

5. Right-click the coordinate
and click Delete.

Survey Explorer | Details [XY-Point 763]

«coBpE X B

General ¥ Quality ¥ Coordinate M anager

Projects:

Project

UseForGis

Camnel Bay Phase (1

wes

Carmel Bav Phase 02

ves

Coordinates of Project Carmel Bay Phase 01:

|Typa | Currentl Incl. in M.

Morthing ‘

1 | Computed
el Irnported

(GO0 EETEULEE
Send To ...

Append

4 | Add GIS coordinate

Objgct 1of1 14 4 » M

F State (D
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Only imported coordinates can
be deleted. If you delete a
current coordinate, the mean
coordinate 1s used as the
current coordinate.

If you delete the last coordi-
nate, the survey point is empty
and the computations that
depend on the point are set to
the incomplete state.

If the current coordinate
changes after a coordinate is
deleted, the computations that
use the survey point are out-of-
date.

Deleting survey points

If there are any computed
coordinates for a survey point,
then deleting the point 1s not
permitted. Otherwise, all
imported coordinates are
deleted along with the survey
point.

Deleting measurements

If the system permits you to
delete a measurement, this
means that there are no
computations using it. Deleting
measurements has no effect on
other survey objects in the
survey dataset.
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Deleting computation
measurements and survey
points

1.

Click the Survey Objects List
from Map tool in the Survey
Editor toolbar.

. Click and drag a box around

the measurements and
survey points that you want to
delete.

A new list page is added to
the Survey Explorer
containing the points and
measurements.

Click the leftmost column of
the first row to select it.

Hold down the Shift key while
clicking the leftmost column
of the last row in the list. All
measurements and points
are selected.

Right-click the leftmost
column and click Go To
Computations. »

Survey Editor ™ | EE,%| @ |

o

& Ch09.mxd - ArcMap - Arcinfo — ol x|
File Edit Wiew Insert Selection Tools ‘Window Help
=
=t —
ISPS? - _e
-
rd
e
P36
SP3s
A =l
P/
.S 34
=
2o & I |

Survey Explorer | List From Map [X¥-Point 762]
« > FH»xB

Object Name

Project

omputations
G0 To Survey Points
50 To Measurements
Export Survey Points...

Go To Details

Object 1 af 7

UsiNGg ARcGIS Survey ANALYST




Deleting computations

Survey Analyst will permit you
to delete any computation if
you are editing the survey
project that created it.

The coordinates computed by
this computation are deleted
from its output survey points.

Deleting survey projects

In ArcCatalog you can delete an
entire survey project. If your
survey dataset is a part of an
enterprise geodatabase, then
you must first have a lock on
the project. For more informa-
tion on project locking, see
Chapter 10, “‘Managing shared
survey data’.

When you delete a survey
project, the following survey
objects are removed from the
survey dataset:

e Computations owned by the
project

e Measurements owned by
the project

e Coordinates created by the
computations of the project

e Survey points that are not
used as input or output for
computations of another
project »
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6. Check Input and Output in
the Navigate to Computa-
tions dialog box, then click
OK.

This adds a new list to the
Survey Explorer that has all
the computations that use the
selected measurements and
the selected points.

7. Use the method described in
steps 3 and 4 to select all the
computations.

8. Click the Delete survey
objects button in the Survey
Explorer toolbar.

9. Click the Previous Page
button to return to the list of
measurements and survey
points.

10. Select all the measurements;
click the first one listed, then,
while holding down the Shift
key, click the last one listed.

11. Click the Delete survey
objects button. »

Navigate to Computations ﬂil

G ¥ Input Q
_r\'; Clutput @

i~ List all Computations where selected Survep Points are used as
[Used as Reference Points]

[Mew Coordinates are generated for Paints)

Cancel

e_.

Object 1 af 3

Type Object Name Project
1 |=r-Puint CEO1.5P34 Carmel Bay P'...
2 |o-Puint CEO1.5P35 Carmel Bay P..
3 [#-Point CEO1.5P36 Carmel Bay P
4 CBO1.5P37

Object 1 of 7
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Note that due to dependencies
of points across projects, it is
not always permitted to
completely delete a project.
Although the measurements
and computations are deleted,
the survey points used by the
computations of other projects
are not deleted. They must be
represented by a project,
however and, therefore, the
project is not deleted.

Tip
Deleting survey points
Delete survey points only after you

have deleted all the survey objects
that use these points.
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12. Select all the survey points
using the method described
in step 10.

13. Click the Delete survey
objects button.

. Ch9.mxd - ArcMap

File Edit View Insert Selection Tools Window Help

=lolx|

P34

oo & 4]

SP36

=P335

[

SP3T

Survey Explorer | List From Map [X¥-Point 762] 3
= @ rx B

]

Object 1 of 4

Deleting survey points selected in the Survey Explorer list page
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Managing shared survey data

INTHIS CHAPTER

Survey datasets and versions

Connecting to an ArcSDE
geodatabase

Registering a survey dataset for
edit sessions

Granting and revoking privileges

Locking survey projects for edit
sessions

Changing versions

10

In the enterprise geodatabase, ArcGI S offers an environment in which
multiple users can simultaneously edit the same set of GIS features by
creating named versions of the geodatabase. Conflicts between different
versions of the same GI S features are easily detected, reconciled, and
posted. For more information about versioning feature data, see Building a
Geodatabase and Editing in ArcMap.

When sharing survey datain your organization, the owner of each survey
dataset can grant many database users storing and editing privileges for the
data in the survey dataset. Once they have these privileges, each user
creates and uses their own survey projects, as described in Chapter 4,
‘Organizing survey data’.

Projects also enforce protection from edits by other survey dataset users.
Consider, for example, aproject that containsthe control points published by
your organization. The control pointsin the project can be used by any other
project in the survey dataset, but they can only be edited by the person
responsi ble for maintaining control points.

In order to edit survey datain a multiuser survey dataset, you need to acquire
aproject lock. As the creator of a project, you are automatically given this
lock, and other usersin your organization may access thisinformation but
may not alter it.

The other function of the project locking system isto prevent conflictsin
survey dataset tables. A project lock ensures that simultaneous edits of a
single survey project are not possible.

This chapter presents the multiuser environment for survey datasets.
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Survey datasets and versions

After reading the preceding chapters, you should be familiar with
the organization of survey datasets, the use of survey projects,
and the way that features are associated with survey data.

Tersions define a variety of representations of data in a
geodatabase and are used primarily to design and model GIS
features. You can create versions for doing analysis with a series
of alternate proposals. The final goal is to update the default
version with the most current and best representation of the
geodatabase. This process is a quality control mechanism for
features in the geodatabase.

Instead of being the subjects of quality control through multiple
versions, survey objects are themselves used as agents of quality
control for the geometry of the features in the default version of
the geodatabase. Survey data is an orthogonal approach to
quality control that is focused on the geometry of the features
represented in the geodatabase.

When database users add records to the tables in the survey
dataset, Survey Analyst ensures that they can only edit the
default version of the geodatabase.

Survey Editor x|

*fou are starting an edit session on & non-def ault wersion of this geodatabase.
If you want ko edit survey objecks, you must switch ko the default version,

An error message appears if you start editing a nondefault
version of a geodatabase when its survey data is added to
the map.

The feature data in the various versions can still be edited using
the Editor toolbar, and all versions have the same view of the
survey data on default.
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Project locking

As described in Chapter 3, ‘Survey Analyst concepts’, each
survey project owns a set of rows in the survey dataset tables.
Each project exclusively adds and modifies its own subset of
rows in these tables.

Unlike GIS features, measurements are not entities that are
expected to be continually edited. Nor do they have multiple
representations through time. Similar to the data entered into an
accounting database, the survey dataset measurements’ core
values are not expected to change unless a mistake is made
during their entry.

Conditions enforced to prevent conflicts

Survey Analyst enforces a set of conditions that prevents
conflicts when multiple database users edit the same survey
dataset in the default version of the geodatabase.

These conditions, some of which have been implied in previous
chapters, are:

*  Only the survey project that owns a survey object can modify
it; however, any database user can edit the project by
acquiring the lock.

* Many projects can use and reference the same measurements;
however, a project cannot modify measurements owned by a
different project.

* Computations are only ever managed within the context of the
project that creates them and are never shared between
projects.

* Coordinates are added to survey points and are owned by the
project that computes or imports them.
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The conditions differ somewhat for survey points:

* Although a project cannot modify the properties of a point
that it does not own, subsets of coordinates can be added to
a survey point by different projects. These coordinates may
be owned by various survey projects, but only one of them
can own the survey point that contains the coordinates.
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Connecting to an
ArcSDE
geodatabase

An ArcSDE® geodatabase is a
database management system
(DBMS) installed on a server. It
provides a central repository for
your organization’s spatial data,
with access for many database
users. You create new ArcSDE
geodatabase connections using
ArcCatalog. For more informa-
tion about how to create
ArcSDE geodatabases, please
see the ArcSDE installation
guide.

Tip

Testing the connection
Clicking OK in the SDE
Connection dialog box creates a
connection file on disk. It does not
immediately connect to SDE®. Click
Test Connection to make sure that
the connection information you
entered is correct.

For more information about
connecting to an ArcSDE
geodatabase, see Building a
Geodatabase and Editing in
ArcMap.
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Creating a new ArcSDE
geodatabase connection

1. Click the plus sign next to
Database Connections in the
Catalog tree.

2. Double-click Add Spatial
Database Connection.

3. Type either the name or the
IP Address of the server to
which you want to connect.

4. Type either the name or the
TCP/IP port number of the
SDE instance to which you
want to connect.

5. If you are connecting to an
SDE server that supports
more than one database,
type the name of the
database to which you want
to connect. Otherwise, skip to
step 6.

6. Type the username and
password with which you will
connect to the SDE
geodatabase.

7. Check the check box if you
want to save the username
and password. This will let
you connect to the database
without being prompted to
log in.

8. Click OK.

9. Type a new name for the SDE
database connection.

10. Press Enter.

(i D

Eg Database Connections

. ¥ Add OLE DE Cannection

Add Spatial Database Connection
g Surveyl on pluto

Geocoding Services

Internet Servers

[-fe Scalar References

& Search Results

Spatial Database Connection

2=

Server: Ip\ulu

|5151

Service:

[atabage: Isuway

[If supported by vour DBMS]

—Account

User Name: ISUWEJQ
Password: I xxxx f
e———p Save Name/Password Test Connection |
- Version
¥ Save Version
sde DEFALILT Change.. |
0K I Cancel |

© 000

8]
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MANAGING SHARED SURVEY DATA

Connecting to a
geodatabase

1. Right-click the Database
Connection to which you
want to connect.

2. Click Connect.

The Catalog tree updates to
display the datasets in the
database.

EH:Q Database Connections

\ 5 Add OLE DE Connection

9| Add Spatial Database Connection

Q Surveyl on pluta

Q Survey2 an pluta

@ Geocoding Services copy

B8] Inkernet Servers 2 paste

{e) Scalar References

BN Search Results ¥ Delets
Rename

Refresh
e
Import

WErSionS. ..

WisCanmEct

Connection Proper!

2 Search...

Disconnected Editi

Properties...

=] E@ Database Connections

i 23 Add OLE DE Connection

m Add Spatial Database Connection

- SDE on Pluto.sde

t Q Surveyl on pluto,sde

= g SurveyZ on pluto, sde

@ Geocoding Services

E survey . sUrvey., Arizona Survey
@ supvey, SURNVEY MaricopaCountyP
@ survey SURVEY. MaricopaPL5S
@ survey, SURVEY. USAdminAreas
@ survey, SURNEY . USHydragraphy
@ survey, SURVEY,USTransportation
+-{ g Coordinake Systems

1--% Geocoding Services

+-E8) Internet Servers

13, Search Results

[
[
[
[

Once it is connected to the database,
the Catalog tree updates to display

the datasets.

Chrl+-C
(Ehr

FZ

ties...

ng

arcels

»
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Registering a
survey dataset
for edit sessions

Before you can edit survey
datasets, you need to register
the data for edit sessions.

You must be the owner of the
survey dataset to perform this
registration.

Registering data for edit
sessions

Registering a survey dataset for
edit sessions registers all the

survey classes in the survey
dataset.
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Right-click the survey dataset
that you want to register for
edit sessions.

2. Click Register For Edit

=] Eg Diatabase Connections

i-239) add OLE DB Connection

43| Add spatial Database Connection
g Surveyl on pluto, sde

- Geocoding Services

E sUrvEY.SUMYEY, AriZona Survey

E\"@ survey, SURVEY MaricopaCour 2% Delete
survey, SURYEY, Buildings

survey  SURMEY Parcelling

survey SURVEY MaricopaPL55
survey, SURVEY. LISAdmindrea:
survey . SURVEY.LSHydrograph
@ survey SURVEY.LISTransparta

Fz2
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Granting and
revoking
privileges

To allow other database users
to create, edit, and acquire
locks on survey projects, the
owner of a survey dataset must
grant those users full dataset
privileges. Full privileges
include SELECT, UPDATE,
INSERT, and DELETE privileges
for the survey dataset tables.

To allow read-only access to
the survey projects in the
survey dataset, the owner must
specify SELECT privileges only.

Once granted, privileges may
also be revoked by the owner of
the survey dataset. The same
command dialog box that is
used to grant privileges is also
used to revoke privileges.

Granting or revoking privileges
on a survey dataset applies the
same privilege changes to all
the survey dataset tables. If
you add a package to the
survey dataset to support new
measurement or computation
types, you need to grant
privileges on the survey dataset
again.

MANAGING SHARED SURVEY DATA

Right-click the survey dataset
for which you want to change
privileges.

Click Privileges.

Type the name of the user for
whom you want to change
privileges.

If you want to revoke all the
user’s privileges, leave
SELECT unchecked and skip
to step 7. Otherwise, proceed
to step 5.

Check the SELECT check
box to grant the user select
privileges.

If you want to grant full
privileges to the user, then
check one of the UPDATE,
INSERT, or DELETE check
boxes (checking one will
make them all checked).
Otherwise, proceed to step 7.

Click Apply to change the
user’s privileges.

Repeat steps 3—7 to change
the privileges of other users.

Click OK.

&) catalog

-

@ o

EICQ Database Connections

-2 Add OLE DB Connection

“-Z3| Add Spatial Database Connection

g Surveyl on pluto,sde

=k g SurveyZ on pluto. sde

; @ Geocoding Services

SuPYey . sUrvey. Arizona Survey

supvey, SURNEY . MaricopaCour, x Delete

survey SURMEY Buildings

survey, SURYEY Parcelling

survey SURMEY Parcels Refresh

@ supvey, SURNVEY . MaricopaPLS5 New »

@ survey, SURMEY . USAdminArea:

@ survey, SURNEY USHydrograpt
- survey SURVEY USTransporta

]--% Coordinate Systems

+-R Geocoding Services

]--@ Internet Servers

-2, Search Results

Rename Fz

Reqister Eor Edit Sessions

Properties. ..

-

Il Privileges |

Wwhich user do you want to provide o revoke access to the selected object(s].

IsulveyZ 0

 Privileg

Specify what privileges you want thiz uzer to have on the selected
object(s). If you da not want this user to have any privileges, then leave
all the optiong unchecked.

¥ UPDATE. The user may modify the selected object(s] data

¥ DELETE. The user may delste data from the selected obiect(s)

akK I Cancel | Apply |

o @

¥ SELECT. The user may query the selected object]s] data e

¥ INSERT. The user may add new data to the selected object(s) | e
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Locking survey
projects for edit
sessions

To edit data in a survey dataset,
you need to acquire a lock on a
survey project and have full
privileges on the dataset.

When a survey layer has been
added to the map, you can
define the set of projects that
are represented by the layer.

Other users will not be able to
start editing and change the
survey objects owned by your
set of locked projects. This lock
remains in place even after you
stop editing. You need to

explicitly remove the lock before

another user can lock the
project for their edits.

Additionally, only the locked
set of projects are added to the
Target Project dropdown list in
the Survey Editor toolbar for
your edit session.

For more information about the
Survey Editor toolbar and setting
the target project, see Chapter 7,
‘Using computations .
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Viewing lock information
for a survey project

1. Right-click the survey project
for which you want to view
lock information.

2. Click Properties.
3. Click the Locking tab.

The Locking tab displays
information about whether
the project is locked or not,
about which database user
has the lock, and the date
and time that the lock was
acquired. Additional
information about the lock
may be available in the
Comment field.

4. Click OK.

£l Catalog
{F 1]
=[O
=] EQ Diatabase Connections
3| Add OLE DB Connection
@] Add Spatial Database Connection
-5 Surveyl on pluto
B g Surveyz on pluto
- Geocoding Services
=) E sUrveYy. SUPYEY Arizona Survey
=] CD Maricopa Counky
E Carmel Bay
B survey SURVEY.M: 3K Delete
I survey, SURVEY, Me
- survey SURVEY.LIS
130 survey.sURvey Lz Befresh
- survey SURVEY.LIS
3| @ Geocoding Services
-8 Internet Servers
f-feed Scalar References
]-9 Search Results

Rename Fz

Export Survey Data...

& Irmport Survey Data.. .

Survey Project Locking..,

Suryey Project Propetties ] 2=l
Eenerall Spatial Reference  Locking | Paint | EUGD' TPS | Eorrect\onsl

I¥ | Lok Surivey Profest

Locked By |su|vey1

Date: ISHUHZUUZ 12:29:56 AM

Cornment
Editing For Horth subdivision, I will release this lock 9/15/2002,

oK I Cancel Apply

o
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Unlocking a survey
project

1.

Right-click the survey project
that you want to unlock.

2. Click Properties.

3. Click the Locking tab.
4. Click Lock Survey Project to

uncheck the check box. The
lock information is removed
from the Survey Project
properties.

Click OK.

The project is now unlocked
and available for locking by
other database users.

Survey Project Properties

21X

Eenera\l Spatial Reference  Locking I Fairt [ CoGo [ TPS [ Corrections:

Lock Survey Project

Locked By |

Date: |

Comment:

oK. Cancel

Apply

Locking a survey project

1.

Right-click the survey project
that you want to lock.

2. Click Properties.
3. Click the Locking tab.
4. Check the Lock Survey

Project check box. Your user
name is added to the Locked
By text box, and the date and
time are added to the Date
text box.

. Optionally, type a comment

into the comment field.
Click OK.

The survey project is now
locked for your edits.

Survey Project Properties

zZix|

Genera\l Spatial Reference  Locking I Pairt | COGO | TPS | Comections |

¥ Lock Survey Project

Locked By [survey2

Date. |B/3UIZUUZ 2:15:28 AM

Comment:

This lock will be remaved after 4th September 2002

oK Cancel

Apply
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Identifying the user that
has locked a project—
alternative method

1. Right-click the survey project
for which you want to identify

the user that has the lock.

2. Click Survey Project Locking.

If the project is currently
locked by another user, the

Project Locking message box

indicates the user that has
the lock.

3. Click OK.

Otherwise, the Project
Locking dialog box provides

other choices as described in

the next task—‘Viewing or

changing the lock status of a

survey project—alternative
method’.

=] E SUPVEY, SUPWEY AHZONA SUPEY
¢ B Maricopa County

[ Carmel Bay

- survey, SURVEY.ME % pelate
- survey. SURYEY WS
- survey, SURVEY.LUS
- survey SURVEY.US | Refresh
-2 survey, SURYEY LS
Seocoding Services
nkerniet Servers B tvport Survey Dats...

Renamg

Export Survey Data...

Fz

Sralar References
search Results

Froperties

Project Locking =l

This project is currently locked by survey.,

T

3]

UsiNGg ARcGIS Survey ANALYST



Acquiring a lock while
working in ArcMap

If ArcMap is already running, a
lock can be obtained from within
ArcCatalog without restarting
ArcMap. You will need to stop
editing, acquire the lock in
ArcCatalog, then start editing in
ArcMap.

MANAGING SHARED SURVEY DATA

Viewing or changing the
lock status of a survey
project—alternative
method

1. Right-click the survey project
for which you want to view or
change the lock status.

2. Click Survey Project Locking.

The Project Locking
message box indicates
whether the project is locked
or unlocked.

3. Click No if you want to
maintain the current lock
status for the project;
otherwise, skip to step 4.

4. Click Yes to switch the lock
status from locked to
unlocked or vice versa.

&) catalog
-
@ o
EICQ Database Connections
3| Add OLE DB Connection
3 Add Spatial Database Connection
= g Surveyl on pluto
- Geocoding Services
E| E Supvey, survey, frizona Survey
: Em Maricops Counky
Carmel Bay
P survey SURMEY.M2 K Delete
L survey SURVEY.MZ
L survey SURMEY.LIS
1) survey,sURvey. U5 Befresh
b survey SURVEY.LS Export Survey Data...
= g Surveyz on pluto
- Geocoding Services B 1mport Survey Data...
BB survey survey. friz 5
[=1-{j#8 Maricopa Courl
8 cCarmel Bay F& Properties...
L o

Rename

Project Locking =l

This project is currently locked
Do you wiank ko UMLOCK this project.

Project Locking |

This project is currently unlocked
Do you wank o LOCK this project.

o
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Changing
versions

You need to be editing the
default version of the
geodatabase to modify or create
survey objects.

To change versions you must
end the edit session. The steps
in this task show how to
change from a nondefault
version of a geodatabase to the
default version.

To learn about other methods
for changing between different
versions, see Building a
Geodatabase and Editing in
ArcMap.

For more information about editing
features and versioning, see
Building a Geodatabase and Editing
in ArcMap.
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Changing to the default
version of the
geodatabase

1.

If you are editing the data,
click the Editor menu and
click Stop Editing. Save your
edits if neccessary.

Click the Source tab at the
bottom of the table of
contents to list the
workspaces in your map.

Right-click the workspace
that you want to change to
the default version.

4. Click Change Version.

5. Click the default version in

the Change Version dialog
box.

Click OK.

Table of Contents E|

= £ Layers
[Bl=. SURVEY Proposedigs
Bl

=
= survey S

survey . SURVE X Remove
1 Wl survey.SU ) add Table

Change Yersion, .

=] survey,survey, SurveyDa

= M Points
& Point

= M TPS Measurements
& Setup
— Measurement

=] OGO Measurements
— COGC Measureme

N — I

Displsy  Source I

@

Change ¥ersion

sde.DEFALILT
SURVEY.Proposed2

x|

= +H0O

Cancel |

UsiNGg ARcGIS Survey ANALYST



Glossary

<none> task

A task in Survey Analyst that you can use if you don’t want to simultaneously add points to the
edit sketch while adding COGO computations to the survey project.

absolutely constrained adjustment

One of two possibilities for performing a constrained adjustment. In the absolutely constrained
adjustment, the coordinates of the reference points keep their original value. Use this method when
reference points should remain unchanged in the survey dataset.

accuracy

Closeness to a theoretical truth. Assessment of the quality of a surveyor’s work is based in part on
the accuracy of their measured values.

active network

The focus of the analyses you apply. You can list a network’s datum points in the Survey Explorer,
detect and solve breaks in the network’s computation sequence, and find and repair cycles in the
network.

Affine transformation

One type of transformation that is available when using the Update Feature Vertices command. You
can choose the Affine transformation when you have more than two links.

angle field

Field in Survey Explorer that lets you enter angles for a particular computation. The angle field can
represent horizontal or zenith angles. It provides entry fields for each subunit and a visual
identification of the display unit.

Angle Right method

One of two methods for the coordinate geometry traverse. The Angle Right method uses an angle
measured clockwise from the line of the previous point.

azimuth

The azimuth of a line is its direction as given by the angle between the meridian and the line. It is
usually measured clockwise from the north.
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Bearing method

One of two methods for the coordinate geometry traverse. The
Bearing method uses directions for the orientation of each
course.

bearings

The bearing of a line is indicated by the quadrant in which the
line falls and the acute angle that the line makes with the meridian
in that quadrant. Bearings are called true bearings, magnetic
bearings, or assumed bearings, depending on whether the
meridian is true, magnetic, or assumed.

blunders
Defective measurements detected by statistical tests.

Bowditch rule

One of three adjustment methods available for adjusting closure
error for a traverse computation. The Bowditch rule—also known
as the Compass rule—distributes the closure error in the
Northings and Eastings in proportion to the distance along all of
the courses from the first point to each of the unadjusted
coordinate locations.

bust

A discrepancy between the existing coordinates and the
computed coordinates that exists because the final point of a
closed traverse has known coordinates and the final course of the
traverse computes coordinates for the same survey point. See
also misclosure and closure error.

closed loop traverse

A closed traverse that starts and ends with the same survey
point.
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closed traverse

A traverse course whose final course ends at an existing survey
point.

closure error

A discrepancy between the existing coordinates and the
computed coordinates. It exists because the final point of a
closed traverse has known coordinates and the final course of the
traverse computes coordinates for the same survey point. See
also misclosure.

COGO composite measurement

Measurements that comprise a set of interdependent COGO
simple measurements.

COGO simple measurement

These measurements model values that define vectors, directions,
lengths, and orthogonal offsets.

comment

The Comment field provides additional information about the
computation.

Compass rule

One of three adjustment methods available for adjusting closure
error for a traverse computation. The Compass rule—also known
as the Bowditch rule—distributes the closure error in the
Northings and Eastings in proportion to the distance along all the
courses from the first point to each of the unadjusted coordinate
locations.

composite measurement

A group of simple measurements that are related and applied as a
group.
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computation

A process that requires a set of input parameters to apply a set of
rules and an algorithm to calculate output parameters. The input
parameters are most typically coordinates and measurements. The
output parameters are usually coordinates.

computation name

The computation name can be defined on the General tab of the
Survey Explorer. It provides an additional method to retrieve a
specific computation. Specific types of computations have
unique names within the survey dataset.

computation network

A sequence of computation dependencies—the output points of
some computations are used as the input for one or more others.

Computation Network Analysis window

Displays information about the computation network. Information
includes breaks in the sequence, computation states, and
computation network cycles.

computation network cycles

A problem that occurs when a point’s coordinates are used as
both input and output within the same computation network.
Cycles must be fixed before the whole network can be validated
and brought to a state where all computations are valid.

computation state

A computation can be in four different states: valid, out-of-date,
incorrect, or incomplete.

Computation tool

This tool integrates the computation pages and the map. It
provides a means of interacting with the map to add measurement
values to computation pages.

GLOSSARY

constrained adjustment

One of two phases involved when performing a least squares
adjustment for your measurement network. In this phase, the
emphasis is on testing the reference points as well as computing
final coordinates.

conventional alternative hypothesis

A simple but effective hypothesis based on the assumption that
there is an outlier present in a single measurement in the network.
The test associated with this hypothesis is the W-test.

coordinate system

One component of the spatial reference. The coordinate system is
used to project coordinates from a mathematical approximation of
the earth’s surface to the planar surface of a map.

coordinates

Survey points can have many coordinates associated with their
location, especially as new surveys are performed through time.
The location of each survey point is improved and becomes more
accurate with each new survey. A survey point can have multiple
coordinates, but there is always one coordinate that is used for
publication to the GIS layers or used in computations. GIS feature
geometry can be linked to the location of the survey point. Thus,
feature geometry can be improved through time as the survey
point’s coordinates are updated.

Crandall method

One of three adjustment methods available for defining the
allowable limits of closure error for a COGO traverse computation.
The Crandall method distributes the error in the distances only,
assuming directions and angles have no measurement error.

creation date
An attribute of the computation.
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critical value

The specific cutoff point that determines acceptance or rejection
of a hypothesis. Critical values are determined by the choice of a
level of significance (o).

current coordinate

The single coordinate for a survey point that is the best
representation for that survey point’s location within each
project. A current coordinate is required when the same project
computes or imports more than one coordinate for a particular
survey point.

datasnooping

The process of testing each measurement using the W-test.

datum points

When used in the context of a computation network, this refers to
survey points that are not defined by computations, but that are
the input data for the initial computations in the sequence of
computations.

Detail page

One of two types of pages in the Survey Explorer. The Detail page
displays a detail view of individual survey objects.

direction field

Field in the computation page that lets you enter bearings or
azimuths between an input survey point and a computed survey
point.

display unit

Although they are stored with consistent units in the survey
dataset, you can choose the units in which coordinates and
measurements are displayed in the Survey Explorer. These are the
display units.

286

distance field

Field in Survey Explorer that lets you enter the distance for use in
a computation.

edit sketch

A temporary sketch that is used to perform a variety of tasks.
Creating an edit sketch is a standard way to edit feature geometry.

ellipsoid

The mathematical approximation of the earth’s surface.

error propagation

A method of transferring statistical information about the spatial
quality of survey points to other survey points.

Extensible Markup Language (XML)

A markup language similar to HTML. With XML you define data
using tags that add meaning. For example, <title>California
geology</title> declares the text “California geology” to be a title,
perhaps for a map. An XML file does not contain information
about how to present the data. XML is well formed if an opening,
tag, such as <title>, and a closing tag, such as </title>, appear
before and after each piece of data.

feature codes

Blocks of text included in data collector file formats that are used
to describe the features surveyed in the field.

fixed reference points

Survey points used as an input to a computation. Its coordinates
are not updated by the computation.

focus field

The particular field that is the current target for data entry.
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free network adjustment

One of two phases involved when performing a least squares
adjustment for your measurement network. The free network
adjustment phase examines the overall geometry of the network
by processing the measurements only and using the reference
points only for position scale and orientation of the network. The
emphasis is on testing the quality of the measurements rather
than computing the coordinates.

F-test

One of two types of statistical tests commonly given to accept or
reject a hypothesis. It assesses the model in general and accepts
or rejects the null hypothesis.

geometric elements

A curve’s geometric elements define the size and shape of the
circular arc and comprise any two of the following: radius, central
angle, chord length, arc length, and tangent length.

GIS coordinate

The single coordinate for a survey point that is the best overall
representation for that survey point’s location defined by one or
more projects. Feature geometry is always linked to the GIS
coordinate.

Global check method

One of two ways to apply the Coordinate Out of Tolerance
command. The Global check method searches for coordinates out
of tolerance within the whole survey dataset.

gradians

A unit of measurement in a circle. There are 400 gradians in a full
arc of a circle.

GLOSSARY

grid meridian

Used when computing points in planar rectangular coordinate
systems of limited extent. It is defined as the meridian that is
parallel to the central true meridian.

group layer
A set of survey sublayers in a map document.

Helmert transformation

One type of transformation that is available when using the
Update Feature Vertices command. You can choose the Helmert
transformation when you have more than two links.

horizontal angles

Angles formed by the intersection of two lines in a horizontal
plane. They are used in both TPS and COGO computations. The
horizontal angle is the difference between two readings on the
horizontal circle of a TPS instrument.

Hypertext markup language (HTML)

An HTML file contains text and tags instructing an Internet
browser application how to present the text. For example,
<B>24<B> will display the text “24” in bold.

incomplete

One state that a computation can be in. A computation is
incomplete when it does not have all the required input.

incorrect

One state that a computation can be in. A computation is
incorrect when its predefined limits are exceeded.

Instrument setup field

A field in the Survey Explorer that lets you select the instrument
setup or type in the name of a new instrument setup.
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known points
A point with known coordinates.

least squares adjustment

Allows many measurements to participate simultaneously in a
single computation. This process provides a best fit for survey
point locations, and allows detection of defective measurements.
The least squares adjustment algorithm minimizes the sum of the
squares of measurement residuals.

least squares corrections

The final measurement residuals. The least squares adjustment
method defines a best-fit solution by finding a minimum for the
sum of the squares of the measurement residuals.

level of confidence (1-a.)

The complement of the level of significance. It is a measure of the
confidence one can have in the decision to accept or reject a
hypothesis.

level of significance (o)

The probability of an incorrect rejection. The level of significance
determines the critical value.

limits
Each computation’s limits define an acceptable level of
measurement error.

link

In Survey Analyst, existing features can be linked to survey
points. An association between survey points and feature
vertices is created; feature locations are not updated
automatically.
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Link command

Works on selected features. For each feature vertex, the command
finds nearby survey points and automatically creates links.
Before processing, the command lets you specify the search
tolerance for finding the survey points. This command is useful
to use if there are many unlinked features that need to be
associated with nearby survey points.

Link tool

Lets you make a link between a survey point and a feature vertex
by snapping and clicking on a feature vertex and then snapping
to and clicking the related survey point.

link-lines
Lines displayed on the map after making the link between a
survey point and a feature vertex.

List page
One of two types of pages in the Survey Explorer. The List page
lists multiple survey objects.

Local check method

One of two ways to apply the Coordinate Out of Tolerance
command. The Local check method searches for coordinates out
of tolerance within each survey project.

loop traverse

A closed traverse that starts and ends with the same survey
point.

Mathematical model

A sct of relations between the measurements and the unknown
coordinates.
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measurement error

The noise that is expected in every measurement. It occurs
because the observer makes estimates and uses measuring
equipment that is unpredictable in an environment that is also
unpredictable.

measurement residual

The difference between a measured quantity and its theoretical
true value as determined during each iteration of a least squares
adjustment computation.

measurements

Observed numerical values that are estimates of the true size of a
quantity.

misclosure

A discrepancy between the existing coordinates and the
computed coordinates. It exists because the final point of a
closed traverse has known coordinates and the final course of the
traverse computes coordinates for the same survey point. See
also closure error.

mixed list

One of two types of lists in the List page. The mixed list has a
mixed set of rows that might have, for instance, survey points,
coordinate geometry measurements, and a mix of different
computations.

Multiple setup page

One of two types of setup pages in the Survey Explorer. The
multiple setup page is used for computations that process
multiple instrument setups.

GLOSSARY

normal probability distribution

Distribution based on the mean m and the standard deviation s of
a measured quantity. The mean m is a mathematical representation
for the best expected value of the measured quantity. The
standard deviation s is a measure of the dispersion or spread of
the probability, and characterizes the precision of the
measurement.

open traverse

A traverse that ends its sequence with a new survey point, and
has no closure error information.

operation codes

Blocks of text included in data collector file formats that arc used
to describe methodologies used in the field.

orientation

1. A curve’s orientation can be any three of the following
direction types: radial, chord, or tangent. A direction is
required to define the curve’s orientation.

2. Orientation defines how horizontal angle readings for TPS
measurements are converted into azimuths.

orthogonal
Intersecting at right angles.

orthogonal offset
A distance measured to a point at right angles from a given line.

outliers

Defective measurements. Outliers are detected based on
statistical tests.
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out-of-date

One state that a computation can be in. If a computation’s input
measurements or points are altered, the computation and its
output coordinates are out-of-date until it is recomputed.

Point and coordinate analysis

Part of the validation of survey data. This type of analysis is used
to authenticate the relationships between survey points,
coordinates, and the physical locations they represent.

Point identifier field

Field in Survey Explorer dialog box that lets you specify the name
of a particular survey point.

point name flag

Gives an immediate visual indication, after each keystroke, of
whether or not a point with the name you typed exists in the
survey dataset.

point name prefix

A unique part of every survey project. Points have a common
namespace across all projects of a survey dataset. However,
different points in different projects can have the same name.
When making use of these points, you can use the prefix of the
survey project before the point’s name to uniquely identify it.
This ensures that the correct point is used.

precision

The closeness of a repeated set of observations of the same
quantity to one another. It is a measure of the control over
random error. Assessment of the quality of a surveyor’s work is
based in part on the precision of their measured values.

prefix pin
Used within the Survey Explorer’s Point Identifier field to separate
the prefix and point name strings.
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project folder
Lets you group projects together.

project lock

The project lock, which is used only in enterprise geodatabases,
allows you to lock projects that should not be available for
general editing. To edit a project you need to acquire a project
lock. You are automatically given a project lock when you create a
new project.

projects
Used to define a specific task for capturing survey data. This can

include anything from a field control survey to data entry from a
subdivision plan.

Quality Beta (B)

When used together, the F-test and W-test are called the
B-method of testing, for which a power can be defined. This
power is the Quality Beta and can be defined as follows: the
probability that the null hypothesis is accepted while in fact it is
false is equal to 1-f3.

radian

The angle subtended by an arc of a circle that is the same length
as the radius of the circle, approximately 57 degrees, 17 minutes,
and 44.6 seconds. A circle is 27 radians.

random error

One type of measurement error. Random error is arbitrary; it
follows the laws of statistics and probability—the size and sign
of the error cannot be predicted.

redundancy

Occurs when the number of observed measurements is greater
than the number of computed coordinates in a measurement
network.
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reference point
A point with known coordinates, used as input to a computation.

referencing

Occurs when a copy of a coordinate from a different project is
added to the survey point for exclusive use in your project. When
this referencing happens, you must choose one of the following
coordinates: the GIS coordinate or the current coordinate of the
owning survey project.

scalar reference

Used to define measurement units based on a common standard.

side-shot course

Used to compute a coordinate that is not a part of the main
traverse course sequence.

simple measurement

The simplest form in which measurements from COGO sources or
TPS sources can be stored. See also COGO simple measurement
and TPS measurement.

Simple transformation

One of several types of transformations available when using the
Update Feature Vertices command. Use the Simple transformation
when you are working with one or two links. For one link, a
translation is applied to all selected features. For two links, a
rotation, translation, and scale are applied to all selected features.

Single setup page

One of two types of setup pages in the Survey Explorer. The
single setup page is used for computations that process single
instrument setups.

GLOSSARY

Sketch tool

Tool that lets you create an edit sketch. You can define the sketch
points by heads-up digitizing, snapping, or entering coordinates.

shapping environment

Settings in the Snapping Environment window and Editing
Options dialog box in ArcMap that help you establish exact
locations in relation to other features. You determine the
snapping environment by setting the snapping tolerance,
snapping properties, and snapping priority.

spatial domain

The minimum and maximum values for the geometry attributes.
The extents of this domain define the precision at which geometry
attributes (x,y,z,m,id) can be stored as integers. There is a finite
number of integers available in the system, and so the x and y
spatial domain is analogous to a square grid that always contains
the same number of rows and columns.

spatial reference

Describes both the projection and spatial domain extent for a
feature dataset, survey dataset, or feature class in a geodatabase.

states

A computation can be in four different states: valid, out-of-date,
incorrect, or incomplete.

Stochastic model

This model describes the expected error distribution of the
measurements.

sublayer
A set of sublayers make up a group layer in a map document.
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survey class

A collection of survey objects of a particular type. A survey
dataset contains a set of survey classes for each of the different
types of measurements and computations. There is also a survey
class for coordinates and a survey class for survey points.

survey data converters

Interpret operation codes and feature codes when a data collector
file is imported. You choose the converter that matches the data
collector file format.

survey dataset
Stores survey objects.

Survey Explorer

The main interface for working with stored survey information.
You can explore and edit data directly in the Survey Explorer. You
can add lists of coordinates, measurements, and computations to
the Survey Explorer so that you can view and analyze numerical
values of measurements and coordinates created in your survey
dataset.

survey layers

In Survey Analyst, layers that are created whenever you add
survey datasets or survey projects to the map. Survey layers
appear in the table of contents of a map document, and comprise
a set of sublayers for survey points and measurements.

survey network

See computation network.

survey objects

Collective term referring to measurements, computations, survey
points, and coordinates in the survey dataset.
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survey points

Named locations that are observed through various surveys.
Survey points can be observed multiple times and by many
surveys over time. They represent multiple coordinates, but each
identifies discrete physical locations on the earth’s surface.

survey project

Represents a unit of work and is used as a logical structure that
owns and manages a group of measurements, points,
coordinates, and computations that function and belong together.

survey-aware feature classes

The feature classes in the geodatabase that contain survey-aware
features.

survey-aware features
Features that are associated with survey data.

survey-awareness

Survey Analyst enhances feature classes with survey-awareness,
allowing stored features to be associated with survey data.

systematic error

One type of measurement error. Systematic error follows a
mathematical or physical law and it can be corrected to comply
with a known standard.

TPS measurement

An entry in an electronic or paper field book that represents
observations from a theodolite: a slope distance, vertical angle,
horizontal angle, and a height of target define a single TPS
measurement.
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TPS setup

A group of field book entries that belong together define a single
setup of the instrument. Each observation—slope distance,
vertical angle, horizontal angle, and a height of target—is
recorded as a TPS measurement and is added to the TPS setup.
TPS is an acronym for Total Positioning System.

Transit rule

One of three adjustment methods available for defining the
allowable limits of closure error for a COGO traverse computation.
The Transit rule assumes distances have no measurement error,
and distributes the error only through the directions and angles.

traverse course

A group of observed values that define a new coordinate. A
traverse course starts from a preexisting coordinate, or a
coordinate computed from the previous course.

uniform list

One of two types of lists in the List page. The uniform list has
rows that represent survey objects of the same type.

unknown points
Previously uncoordinated points.

Update Feature Vertices command

Takes a selected set of features and updates their geometry based
on links with survey points.

valid

One state that a computation can be in. If a computation is out-of-
date, it must be recomputed to become valid.

GLOSSARY

variance

The square of the standard deviation s. The standard deviation s
is a measure of the dispersion or spread of the probability, and
characterizes the precision of the measurement.

variance—covariance matrix

The symmetric 3 x 3 matrix that mathematically expresses the
correlation between errors in coordinates x, y, and z.

versions

In geodatabases, an alternative representation of the database
that has an owner, a description, a permission—private,
protected, or public—and a parent version. Version are not
affected by changes occurring in other versions of the database.

weighted constrained adjustment

One of two possibilities for performing a constrained adjustment.
In the weighted constrained adjustment, the reference point
coordinates are treated as observed measurements and their
standard deviations are applied in the adjustment.

W-test

One of two types of statistical tests commonly given to accept or
reject a hypothesis. If you suspect that the null hypothesis is
rejected due to a gross error present in one of the measurements,
you can use the W-test to identify those measurements.

XML
See Extensible Markup Language.

zenith angles

Vertical angles that are formed by the intersection of two lines in a
vertical plane. They are observed on the vertical circle of a TPS
instrument.
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Index

Symbols

<none> task 226
defined 283
described 223

A

Absolutely constrained adjustment
defined 283
described 212
Accuracy
defined 283
described 74
Active network
defined 283
described 244
Active object
context menu 145
autocomplete 165
flashing 145
zooming to 145
Affine transformation
defined 283
described 237
Angle correction
defining for COGO computations 167-168
Angle field
defined 283
described 151
Angle Right method
defined 283
described 188
ArcCatalog
exploring data in 82
managing datain 82
Automate referencing 171
Automated point naming 168
Azimuth
defined 283
described 153

Bearing method
defined 284
described 188

Bearings
defined 284
described 153

Blunders
defined 284
described 209

Bowditch rule
defined 284
described 192

Bust
defined 284

Cc

Circular curve 178-181
Closed loop traverse 284
described 190
Closed traverse
defined 284
described 189
Closure error
defined 284
described 190
COGO composite measurement
defined 284
COGO computations 4
defining angle correction 167-168
defining correction angle 168-169
defining distance scale factor 167-168
simple 172
using with the edit sketch 226
COGO measurements 70
COGO simple measurement
defined 284
COGO traverse 188-192
adjusting closure error 191
Column identifiers 103
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Column separators 103
Comment
detined 284
described 194
Compass rule
detined 284
described 192
Composite measurements 70—71
defined 284
Computation environment
preparing 166—168
Computation name
detined 285
described 194
Computation network 241-243
detined 285
described 69
listing datum points 246
reprocessing 69
Computation Network Analysis window
detined 285
described 242
opening 246
Computation network cycles
detined 285
described 241
Computation state
detined 285
Computation tool
detined 285
described 156
Computations
circular curve 178-181
creating report 218
detined 285
deleting measurements 268-270
dependencies 68, 140
described 68
detail pages 151
angle field 152
coordinate fields 155
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Computations (continued)
detail pages (continued)
direction field 153
entering values 156
height fields 154
length fields 154
navigating to 142
point identifier field 151
Fillet curve 181
identifying states 162
in survey dataset 69
incorrect states 69
intersecting direction and distance 176-177
intersecting two directions 177
intersecting two distances 175-176
intersections 175-177
modeling 68
oftset 182-185
renaming 264
reporting results 218
reprocessing 69
states 68
described 241-242
station 182-185
Conflicts
preventing 272-273
Constrained adjustment
defined 285
described 212
Conventional alternative hypothesis
defined 285
described 216
Coordinate geometry
defining points with 4
Coordinate Out of Tolerance command 254
Coordinate system 94
defined 285
described 78
Coordinates 155, 248
analysis 249
scenarios 262

Coordinates (continued)

calculating 58
changing values 265-266
computing
between two existing points 182—183
from a line between two points 184
from chord direction, arc length, and radius
178-179
from radial direction, chord length, and
deltaang 180
locations along a feature segment path
186-187
proportioning remainder 185
using Bearing COGO traverse 188-190
using delta x.y values 172
using direction and distance from a known
point 173
using Fillet curve 181
using intersection of directions with
oftsets 177
using intersection of distance and direction
176
using intersection of distances 175
using open Angle Right COGO traverse
192-193
using reference direction, angle offset, and
distance 174
current 64
described 64
detined 285
defining 166
Deflection Angle Distance 174
deleting 267
deleting an incorrect coordinate 255-256
deltaxy 172
described 63
Direction Distance 173
finding coordinates that are out of
tolerance 254
GIS coordinate. See GIS coordinate
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Coordinates (continued)
importing
from local coordinate system 101-104
modeling 63
quality 74
Correction angle
defining for COGO computations 168
Crandall method
defined 285
described 192
Creation date
defined 285
described 194
Critical value
defined 286
described 214
Current coordinate
defined 286
described 64
Curve parameters
keyboard shortcut 189

D

Data
representing on a map 114
Datasnooping
detined 286
described 216
Datum points 241
detined 286
Dependencies
navigating 140
from measurements to computations 140
from survey points to computations 141
from survey points to measurements 140
Details
navigating 142
Direction field
detined 286
described 151

INDEX

Display unit 166-167
creating custom 167
defined 286
described 152
setting 166
Distance field
defined 286
described 151
Distance scale factor
defining for COGO computations 167-168

E

Edit sketch
detined 286
using 222-223
using with COGO computations 226
Ellipsoid
detined 286
Error ellipses
drawing for survey points 122
Error information
visualizing 122
Error propagation
detined 286
described 7
ESRI
contacting 10
Extensible Markup Language (XML)
detined 286
described 197

F

F-test
defined 287
described 215
Feature codes
defined 286
described 99

Feature links
changing symbols 126
switching on symbols 125
symbolizing 125
Feature vertices
in relation to survey data 125
Features
creating new
snapping to survey points 225
using a COGO traverse 226-228
selecting using a sketch line 223
subdividing a selected feature 224
updating 236-237
Fillet curve 181
Fixed reference point
detined 286
described 196
Focus field
detined 286
described 156
Free network adjustment
defined 287
described 211

G

Geodatabase
connecting to 274
Geometric elements
defined 287
GIS coordinate 248
defined 287
defining 259
described 63
links 67
using to find coordinates out of tolerance 258
Global check method
defined 287
described 258-259
Gradians
defined 287
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Grid meridian
defined 287
described 153

Group layer
defined 287

H

Helmert transformation
defined 287
described 237
Horizontal angles
defined 287
described 152
HTML (hypertext markup language)
defined 287
described 197
Hypertext markup language (HTML)
defined 287
described 197

Import template
defining for ASCII files 101
Incomplete
defined 287
described 162
Incorrect
defined 287
described 162
Instrument setup field
defined 287
described 195

K

Known points
defined 288
described 198
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L

Layers
working with 114
Least squares adjustment
defined 288
described 75, 209
formulae 77
Mathematical model. See Mathematical
model
models 75
overview 73-74
Stochastic model. See Stochastic model
Least squares corrections
defined 288
described 75
Level of confidence
defined 288
described 215
Level of significance
defined 288
described 215
Limits
defined 288
described 194
Line offsets
computing 184
Link command
defined 288
described 230
using 230-231
Link conflicts
solving 230-231
Link Conflicts window
changing display scale 233
displaying scale 233
flashing location of 232
Link tool
defined 288
described 229
using 229

Link-lines
defined 288
described 231
Links
breaking 234
coincident vertices 231
defined 288
using to update geometry of features 236
List pages
adding
based on projects 138
based on specific survey classes 136
based on survey class attributes 137
creating 134-137
defined 288
resizing columns 135
List Survey Objects tool
filtering types of objects used 135
using 134
Local check method
defined 288
described 255-256
Log files
creating 105
Loop traverse
defined 288
described 190

M

Maps

highlighting options 144

changing 144

Mathematical model

defined 288

described 75-76
Measured points

described 198
Measurement error

defined 289
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Measurement residual
defined 289
Measurements 78-79
adding from the field 3
changing display units 90
COGO. See COGO measurements
composite 70-71
described 71
creating custom display 91-92
customizing unit display 91
defined 289
described 73
displaying different units 90
error 73-74
importing 99-105
modeling 70-71
normal probability distribution 76-77
panning to 145
redundancy 75
saving custom units 93
simple 70-71
simple field measurements. See TPS
measurements
TPS. See TPS measurements
typing from a field book 207-208
Metadata
exploring 107
viewing 108
Misclosure
defined 289
described 190
Mixed list
attributes 136
defined 289
described 135
Multiple projects 64—65
Multiple setup page
defined 289
described 195

INDEX

N

Network
analyzing 244
computing 244
computing to remove cycles 244-245
cycles 243
detecting breaks in computation
sequences 247
Normal probability distribution
detined 289
described 76
NOT operator 123

(o)

Open traverse
defined 289
described 189

Operation codes
defined 289
described 99

Orientation
defined 289

Orthogonal
defined 289

Orthogonal offset
defined 289

Out-of-date
defined 290
described 162

Outliers
defined 289
described 209

P

Packages 83
specitying 84

Point and coordinate analysis
detined 290

Point identifier field
defined 290
described 151

Point in Tolerance command
using 252

Point name flag
defined 290
described 151

Point name prefix
defined 290
described 94

Point prefix separator 104-105

Precision
defined 290
described 74

Prefix pin
defined 290
described 151

Privileges
granting 277
revoking 277

Project folders
adding 112
defined 290
described 5

Project lock
defined 290
described 94

Project locking 272

identifying user with locked project 280

viewing lock status 281

Projects
changing in survey layer 124
detined 290
described 5
exploring properties 107
representing in a survey layer 124
viewing metadata 108



Q

Quality Beta
defined 290
described 217

R

Radian
defined 290
Random error
defined 290
described 74
Redundancy
defined 290
described 210
Reference points
defined 291
described 198
Referencing
defined 291
described 171
Resection circle problem
described 207

Simple transformation
defined 291
described 237

Single setup page
defined 291
described 195

Sketch tool
defined 291
described 222

Snapping environment
defined 291

Spatial domain
defined 291
described 78

Spatial reference 78-79
defined 291
described 83

Standard deviations
defining default 105

States
defined 291

Stochastic model
defined 291
described 7677

Sublayers 113

adding to a survey layer 113

Survey data
editing
overview 148-149
exploring
in ArcCatalog 82
overview 130
identifying 106

in the geodatabase 58-59
maintaining numerical precision 78-79

managing
in ArcCatalog 82
previewing 106
storing 58
Survey data converters
detined 292
described 100
Survey data model
data types 58-59
overview 58-59
survey project 61

Survey datasets 2, 67, 272

adding in ArcMap 112
creating 83, 84-85
defined 292

described 66

exploring properties 107

S defined 291 in ArcCatalog 82
Scalar references Survey ' naming 84
adding to Catalog entries 87 performing 60 object classes 58
creating new Survey Analyst packages 83
to define Fahrenheit 89 described 2 registering 276
to define south azimuth 88 getting help on your computer 10 survey points 67
defined 291 learning to use 9 survey-aware feature classes 67
described 167 Survey Analyst toolbar 240 survey-aware features 67
using 87 Survey class Survey Editor toolbar 131, 150
Side-shot course defined 292 Survey Explorer 8, 132
defined 291 Survey class fields defined 292
described 189 using for symbology 123 described 132
Simple measurements 7071 Survey classes listing datum points 246
defined 291 described 66 New Object button 164

opening automatically 134
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Survey Explorer (continued)
overview 130
resizing 136
working with 132
Survey Explorer toolbar 161
Survey layers
changing projects in 124
creating 112
defined 292
described 110
exploring 110
representing projects in 124
Survey network
defined 292
processing observations 73-74
Survey object dependencies
list 72
modeling 72
Survey objects
active 133
defined 292
displaying
based on attribute fields 123
editing 263-270
highlighted 133
in Survey Explorer 132
labeling 120-121
relationships 72
removing from selection 139
selected 133
selecting 139
Survey Point Merge tool
using 251
Survey points 78-79, 248
analysis 249
scenarios 262
auto-linking 225
creating new 163-164
defined 292
deleting 268-270

INDEX

Survey points (continued)
detail pages
navigating to 143
digitizing 165
labeling 118-119
linking to feature geometry 229-231
merging 249
modeling 63
panning to 145
referencing 171
renaming 263
typing new coordinates 163-164
updating 260-261
using naming increment 170
using Update Survey Points 260
viewing details 261
Survey projects 61
adding from ArcCatalog 112
coordinate system 94
creating 94, 95-98
creating new 95-98
creating new folder 95
defined 292
locking 278, 279
managing 95-98
multiple 64-65
naming 95
unlocking 279
viewing lock information 278
Survey-aware feature classes 2, 83
defined 292
Survey-aware features
defined 292
Survey-awareness
defined 292
Symbol Selector dialog box 115
Symbology 123
Symbols
changing for feature links 126
creating point layer symbol 114-115

Symbols (continued)
switching on for feature links 125
Symbol Property Editor 115
working with 114

Systematic error
defined 292
described 73

T

Tasks
adding to Editor's task list 222
Toolbars
Survey Analyst 240
Survey Editor 150
Survey Explorer 161
TPS computations 194
processing using a Traverse Computation
204-206
processing using Free Station Computation
201-203
processing using Least squares adjustment
209-214
processing using Tacheometry 198
using 198
TPS measurements 7071
detined 292
described 194
symbolizing 116-118
TPS setup
detined 293
Transit rule
detined 293
described 192
Traverse course
detined 293
described 188
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U

Uniform list
defined 293
described 135

Unknown points
defined 293
described 198

Unlink command
described 234
using 235

Unlink tool
described 234
using 234

Update Feature Vertices command 236
defined 293
using 236-237

Vv

Valid
defined 293
described 162
Variance
defined 293
Variance—covariance matrix
defined 293
described 76
Versions 272
changing 282
defined 293
described 94

w

W-test
defined 293
described 215
Weighted constrained adjustment
defined 293
described 213
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X

XML (Extensible Markup Language)
detined 286
described 197

YA

Zenith angles
defined 293
described 152
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