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Chapter 1

1 Installation

IMPORTANT: For more information about this application, you can also consult our Knowledge Base at

http://www.onpoz.com/Support/KBData/KbMainPage.aspx

1.1 System Requirements
Feature Requirements

Operating System Microsoft Windows XP, Windows Vista, Windows 7, Windows 8 or Windows 8.1

Disk

RAM

300 MB of free storage space on disk
(additional space is required during installation and later for manipulating your data)

256MB or more

1.2 Installing the software

IMPORTANT before you install:  Uninstall any previous version of the software on this PC.
On Windows XP:
a. Open Control Panel .
b. Click Add or Remove Programs .
c. Select EZSurv from the list.
d. Click Remove.
On Windows Vista, Windows 7, Windows 8 or Windows 8.1:
a. Open Control Panel .
b. Click Programs and Features .
c. Select EZSurv from the list.
d. Click Uninstall/Change .
a. Click setup.exe to start the installation.
b. The installation is started. Wait a few seconds until the InstallShield Wizard window is displayed.
c. Click Next to continue.
d. Read the license agreement. If you approve this license agreement click on | accept the terms of

the license agreement .

EZSurv® User Guide 1
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e. Click Next to continue.
f. Select Complete (advanced users may select Custom instead) and click Next.
g. A progress bar will indicate the percentage of completion of the installation.
h. Click Finish once the installation is complete.
1.3 Licensing

See appendix Licensing by GNSS Receivers and Licensing by computer for detailed information about
the licensing mechanism.

EZSurv® User Guide
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2 Introduction

This software is an application designed to edit, process and analyze raw GNSS (Global Navigation
Satellite System) data in order to get high accuracy position results in post-mission (sub-centimeter to
sub-foot accuracy depending on your GNSS observations). The software supports single and dual
frequency data.

In Differential Positioning mode, the software can process baseline vectors when GNSS raw data are
recorded simultaneously at different sites. It can also process trajectories when kinematic GNSS raw data
are combined with base station data.

In Precise Point Positioning (PPP) mode, the software can achieve centimeter level accuracy when
processing few hours of static or kinematic data recorded under good environment.

The software supports batch processing mode. Static and kinematic data can be imported all together and
the software will sort automatically all possible combinations according to user criteria’s. To better support
trajectories calculation, the software can access automatically hourly or daily raw data from several Base
Station providers all over the world. In PPP mode, the software can access automatically precise orbit and
clock files (daily file) from several Computing Center all over the world.

Typical calculation mode like static, rapid static, kinematic, semi-kinematic, OTF (On the Fly) and Precise
Point Positioning are all supported by the software.

In short, the software can be used for geodetic, survey and GIS work.
Typical advantages of processing your field data in post-mission are the following:
e Apply arigorous QA procedure on your RTK (Real-Time Kinematic) results;
¢ Get the best out of your GNSS data by rigorously combining a forward/backward processing.

¢ Fill RTK failures;

e Secure centimeter accuracy when there is no real-time correction infrastructure available in the
survey area;

¢ Perform sub-centimeter geodetic survey and network adjustment;
« Significantly enhance single frequency receiver accuracy for survey or GIS applications;

2.1 Processing Mode

The software support two different processing modes: the typical Differential Positioning mode that
generates baselines and trajectories (with respect to a base station), and the Precise Point Positioning
mode (PPP) using precise orbit and clock data.

2.1.1 Differential Positioning mode

This is the typical post-processing mode. It is applied in these two following survey cases:

EZSurv® User Guide 3
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* When you have static observations, which means a GNSS receiver setup on a survey pole or on a
tripod (static) recording data for few minutes (or hours). The recorded raw GNSS data will later be
post-processed using data from a (near-by) base station to compute a baseline vector (it is the 3D
components with respect to the base station coordinate). This is typically used to establish
geodetic markers of high precision.

* When you have kinematic observations, which means a receiver roving (for few minutes or hours)
and collecting GNSS data on a regular data interval (typically 1 second). This rover receiver will
typically record survey points (or GIS features) here and there for few seconds (or only one
epoch). Typically such a procedure is known as “stop and go mode”. This data set will later be
post-processed using data from a (near-by) base station to compute a trajectory (which is a series
of 3D components with respect the base station). This is typically used by surveyors to establish
centimeter accuracy survey points and by GIS users to establish sub-meter/sub-foot features.

** The well-known RTK mode is a Differential Positioning mode computed in real-time. Every single position recorded in RTK
can be recomputed in Post-Processing if the GNSS raw data is properly recorded.

** When computing a position in kinematic mode, the post-processing algorithm takes advantage of the data before and after the
position epoch. RTK systems take only advantage of data before the position epoch. In many situations this will help the post-
processing algorithm providing better results.

2.1.2 Precise Point Positioning mode (PPP)

Precise Point Positioning  (PPP) is an enhanced single point positioning technique for code and carrier
phase measurements using precise orbits and clocks instead of broadcast data. The precise orbital data
are provided by organizations like the International GNSS Service (IGS).

PPP is considered as a rather cost efficient technique as it enables precise positioning with a single GNSS
receiver. By applying PPP to dual frequency measurements, centimeter to decimeter accuracies can be
achieved.

The convergence time to reach decimeter accuracy is typically about 30 minutes under normal conditions.
To reach centimeter accuracies the PPP algorithms needs significantly longer (convergence time is the
time span from start to a stable accurate solution).

+* PPP mode is an improved version of real time SBAS positioning (since PPP using precise orbits and clocks computed using real
observations, whereas SBAS is using prediction)

< PPP algorithm also takes advantage of working with the data before and after the fact. This will typically provide PPP results
much more homogeneous than SBAS results.

2.2 File Status

Typically, in the field, GNSS data can be recorded in different modes depending on the dynamic of your
antenna and/or your field procedure. These modes can be modified as needed once imported in the
software. For instance, a kinematic mode could have been set by mistake in the field instead of static
mode, so this can easily be changed in the software. Here are the 4 observation modes supported by the
software:

« Base: A file downloaded from a base provider. It is completely recorded in static mode (the
antenna never moved) and its coordinate is known. So such file could be used to correct a Rover
file in Differential Processing mode or to create a Baseline with a Static file.

e Static: A file can be set as Static when it is completely recorded in static mode (the antenna
never moved) and its position is unknown. Typically such a file is part of a Baseline . After
calculation (baseline), if you can get an accurate coordinate of this station you could use it to
correct a Rover file in Differential Processing maode.

 Rover: A file can be set as Rover when it is recorded in motion (the antenna is roving, this is
kinematic data). We could also describe it as a Kinematic file. Such a file could include or not

EZSurv® User Guide
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some static periods where point information have been collected (a rover file including point
information is sometime referred to a stop-and-go file).

« Semi-kinematic : A file can be set as Semi-kinematic when a rover file is recorded in motion
using an initialization procedure. The initialization could be done on an “initialization bar” of 20 cm
(2 minutes of data), on a known location (20 seconds of data) or on an unknown location (20-45
minutes of data / the required time to establish accurate coordinates in static mode, the number of
minutes depends on the baseline length). This is typically a single frequency data set that will
take advantage of a specific ambiguity initialization process. Such a file could include or not static
periods (point information).

In the software, we also have the concept of Site. A site is typically a static period where a receiver
antenna remains few seconds, minutes our hours at the same location (which is the site location). The
same site can be occupied several times in the same project; this is creating the concept of a site
occupation. So a Base file includes one site, a Static file also includes one site and finally, a Rover and a
Semi-kinematic file may include many sites (few seconds or minutes each, the concept of stop-and-go
file).

With Static files, the software creates baselines between data set recorded simultaneously at different
sites. A Rover file, when combined with Base or Static file, will generate a Trajectory .

« Baseline: Itis a 3D vector between two Sites coming from Static files or Base files. In a Post
Processing environment, a baseline can be defined between two sites if they have simultaneous
observations. The amount of data required to consider simultaneous data as sufficient to define a
baseline (5, 10, 30, 60 minutes) is user defined. As with sites, you may create baseline
occupations. A baseline might have been observed more than once, which means that both sites
being part of the same baseline have been occupied at least twice. Typically a baseline is
expected to be computed at the centimeter accuracy level.

» Trajectory: ltis a series of 3D vectors between a fixed site (base station) and each position of a
rover file (either Rover or Semi-kinematic ). As opposed to a baseline between two sites which
provide one position (the unknown site), a trajectory can be seen as a series of positions (one per
epoch) computed with respect to the base site. To define a trajectory, you need a rover file and
site data recorded simultaneously (site data can be from a Base or a Static file). Depending on
the rover data (from L1 or L1/L2 receiver), trajectories can be computed at the centimeter
accuracy level or at the sub-foot/sub-meter level.

While working in PPP mode, precise orbits and clocks used along Static and Rover data files will
generate what we call a PPP-Static and a PPP-Rover, the first is cumulating all data to output only one
position, whereas the second is computing one position per epoch. The following Tables summarize all
possible combinations by combining different files.

File Status BASE STATIC ROVER SEMI-KINEMATIC
BASE N/A Baseline Trajectory | Trajectory
STATIC Baseline Baseline Trajectory | Trajectory

ROVER Trajectory | Trajectory [N/A N/A
SEMI-KINEMATIC Trajectory [ Trajectory | N/A N/A

‘
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File Status Precise orbits
BASE N/A

STATIC PPP-Static
ROVER PPP-Rover
SEMI-KINEMATIC N/A

Possible combinations in PPP mode

2.3 Software Environment

2.3.1 Starting application

To open the software:

Select Start from the Windows taskbar. The start menu is displayed.
Select All Programs .

Select the Effigis program group.

Select EZSurv . EZSurv® module is displayed on the desktop.

Ensure that you have a valid software license registered. See the Licensing appendix for more details.

)
*s* You can also start the application by double clicking on an SPR project file in Windows Explorer.

® . - )
*s* You can only start one instance of the application at a time.

2.3.2 Selecting the language

The first time you start EZSurv®, you will be asked for the language to use.

Please select your language

Espariol
Frangais
Portugués

Select your language dialog

If you want to select another language later, you can

Close EZSurv® if it is already running.

Select Start from the Windows taskbar. The start menu is displayed.
Select All Programs .

Select the Effigis program group.

Select EZSurv Language Selector .

EZSurv® User Guide
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2.3.3 Main windows

Depending on which initial display preferences have been set in the software, the windows appearing
overlaid on the software may vary. The software contains a variety of windows. The main windows are:

¢ Plan View;
* Project Manager ;

|m Eiie__Edﬂ. View Analysis Tools Window Observations Help B ||

|R06-GEHAIG OQee k= A s NN RER
H= s N A7 AT USRS A TRL K RS

A2 [ | =

11 Plan View
Obs s ID |Ty'pe | b S |55u |D\xaﬁcr1 |Covelage |h(ewal |S¢
HE
o v
I I _ J

Plan View and Project Manager

EZSurv® User Guide 7



Il GNSS Post-Processing

User Guide

Chapter 3

3 GNSS Processing Workflow

In this section, we describe in detail how to process your GNSS data. There are two ways to process
GNSS data with the software: automatically or manually.

’:‘ We strongly recommend that the person in charge of the GNSS processing has a basic understanding of what has
been recorded in the field. It helps a lot when there are some data editing to do before processing.

A post-processing project file is a file that keeps all information related to your processing session. When
you are creating a new project, the software creates a database in order to manage all related information
(sites, baselines, rovers, trajectories, loops, etc.). It involves several files with a specific naming
convention. Your project file manages all these files. All you have to do is create a project file with a
significant name (e.g. JOB112.SPR).

The typical workflow is:
« Creating or opening a project;
¢ Importing GNSS raw Data;
¢ Fixing a reference site (if working in differential mode);
¢ Processing your data;
¢ Analyzing the results;
e Saving project;
¢ Exporting your results;
¢ Archiving project;

3.1 Creating or opening a project

3.1.1 New project
When the software starts, a new project is automatically created.
At any time, a new project can be created by selecting File > New from the menu bar, or by clicking
on the Main toolbar.
You will notice that the title bar in the window displays the words: New Project .

GNSS Post Processor - New Project - [Project Manager] (1| (= |

Title bar after creating a new project

EZSurv® User Guide 8
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3.1.2 Open an existing project

B Browse for project

=
a. Select File > Open from the main menu, or click - | on the Main toolbar. The standard Open is

displayed.
r Tk
|:| Open ﬂ
Look in: | . Kinematic _"J L] £ EHv
MName ’ Date modified Ty
4 DATAL 10/02/201110:05 ... Fi
| DATA2 10/02/201110:05 ... Fi
i |Kinematic.spr 11,/02/2011 2:05 PM  Pr
4] . : +
File name: IKinernaﬁc.spr Open I
Files of type: IProcessor Project {*.spr) ;I Cancel |

Open project

b. Select the directory in which the post-processing project file is located.
c. Select the project file you want to open. The file name is displayed in the File Name text box.
d. Click OK. The dialog box closes and the project file name is displayed in the title bar of the
software window.
GNSS Post Processor - Kinematicspr - (Project Manager] || Elien|

Title bar after opening a project

B Open recently used project
a. Select File from the main menu and select one of the recently used projects.

MNew Ctrl+N
Open... Ctrl+ 0
Close

Save Ctrl+5
Save As...

Open Archived Project...
Archive Project...

Print... Ctrl+P
Print Setup...
1 ChASampleData\Kinematic\Kinermnatic.spr
Recently 2 Ch\SampleData\Static\ Static.spr
used

Exit Alt+F4

Recently used projects from the File menu

EZSurv® User Guide 9
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3.2 Importing Data

Once you have created a new post-processing project, you are ready to import GNSS raw data files
(observations and orbits) into your project. Data import is managed by Observations and Orbits within
the Project Manager .

3.2.1 Importing your Data

Although it is a good habit to locate all GNSS data related to a specific job within the same location, the
Project Manager allows you to import GNSS data from different locations.

All data importing is done from the Project Manager . You can open it by selecting View > Project
Manager from the main menu, or by pressing F3 on the keyboard. The Observations node is
automatically selected.

B Import to the Project Manager
a. From the Observations or Orbits node in the Project Manager , right-click and select Import .
The Open dialog is displayed.
b. Inthe Files of Type drop-down list box, select the appropriate file type.
c. Select the file(s) you want to import in your project. The selected file name is displayed in the File
Name text box.

d. Click OK. The file header is read to ensure that it is a valid file, the associated project database
files are updated and the Importing window is displayed detailing the progress.

Imparting

Adding observations...

l_j

Importing

e. The Observations and Orbits nodes within the Project Manager are updated with information on
the imported data files.

F Prject Manager oo e

All data tems “Hle Obs file ID |Type |*,§ |Stan |Du|7;mon |Cove|aga |\nterva| |S'rles |st |
= I_-| New Project

}uﬁ Baselines

i LAy Loops

[o% c'\sampledata‘kinematic’... 20100708_01  NovAtel G+R 2010/07/09 08:12:04... 00:22:27.00 57.03% 1s 24 BZZ03450059

'I' Observations

,bb Orbits

Rovers

JA Sites
‘LLV Trajectories

Project Manager — Observations — After importing data files

o . ' . )
** We cannot import files recorded with an interval less than 0.01 second.

EZSurv® User Guide 10
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X/
** If you have selected the Site Validation option in Options (specifying a minimum distance between sites), a Site
Occupation Validator dialog box may be displayed. Refer to Options — Limits — Site Occupation Validator ~ for more

information about this option.

When opening an OBS file (recorded by an OnPOZ product) for the first time, the software will create a backup of the POS
and TAG file ina _RT1.POS and _RT1.TAG file. These files contain the Real-Time version of the data collected.

)
** POS files are generated for Rover and Semi-kinematic when importing any observation files that do not already have them.
These POS file will be used by the Export Features when exporting unprocessed positions and for faster display in the
Plan View.

B Drag and drop files to the Project Manager

An alternative procedure to import observations or orbits is to drag and drop selected files from
Windows Explorer directly in the Observations or Orbits viewer in the Project Manager ,

m_ﬂ;ﬁ File Edit View Analysis Tools Window VUhssr\-at\nns Help
&G~ e a el IESar1 LA LA

R G RAKRY &K%

LE L = |DbsﬁIeJD |Type | * |Stan |Dummn |Cove|aga |\nterva| |snes |er
2 || New Project
Juﬁ Baselines &L
| IA: Loops » i
| Observations
.
[, s @uvl M VilErspatesi ) Losal Gk (Y vl Shmpleatal PR ¥ BRTAY = [#3|[ Search DATAL
I‘I._b Rovers =
k. Organize v EDpen x Burn Mew folder = - @
e | Sites
JLA . GoogleEarth iy Mame Date modified Type Size
D}f Trajectories .
.. Kinematic = P )
jaer | o004z180.10M I1/02/2011 308 PM 10N File 50 KB
b i 5
S e (7] 00042180.100 11/02/2011 306 M 100 File 70,633 KB
L Loop
| Merge
.. Picture
| PPP
|| DATAL
L DaTA2
|\ DATA3
|\ DATA4
J DATAS
L. DATAE =
|\ DATAZ H
|, paTas Ll
). DATAS
1. DATALD
|/ DATAIL
)\ DATAIZ
J! paTA13
)i DATAL4 -
00042180.100 Date modified: 11/02/2011 3:06 PM Date crested: 11/02/2011 3:06 PM
J] 100 File Size: 68.9 MB

Importing data by dragging and dropping a file within Project Manager

3.2.2 Determining File Status during Import

While importing an observation file, the program will try to determine the file status (static, rover or semi-
kinematic). The file status can be changed at any time later while manipulating your data.

If the observation is part of a known project type, it will set the file status according to the project type.

R/
*s* The file status is detected automatically for RINEX files and all projects collected with OnPOZ GNSS Driver for ArcPad,
OnPOZ GNSS Control Panel, OnPOZ EZTag CE™, OnPOZ EZField™, Carlson SurvCE™, Geo-Plus VisionTerrain,
MicroSurvey FieldGenius™, NavCom FieldGenius™, MicroSurvey Seismic Surveyor™ and MapScenes Evidence

Recorder™.
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7/
*s* Only the semi-kinematic project in OnPOZ EZField™ can set automatically the file status to semi-kinematic when importing.

If it is not part of a known project, it chooses using site information:

¢ No site : It will set the file status either to static or rover according to the value set in Tools >
Options > Data Files .

*« One site: If the site covers the whole observations file, it will set the file status to static. Otherwise,
it will set the file status to rover.

*« More than one site : It will be set the file status to rover.

3.2.3 Changing File Status
The file status is displayed as a symbol in File column of the Observations page:
. E indicates a static (data recorded without motion);

. ﬁ indicates a static used as reference (data recorded without motion);
* [ indicates a rover (a kinematic file);

. % indicates a semi-kinematic (kinematic file with initialization, typically for L1 data) ;
. ﬁ indicates a base (file downloaded from Base Station providers);

If you need to change the status, first select the file name, right-click, select the new status in the speed
menu:

Analyse

Active status — | ¥ Rover
Static

New status =

Semi-kin

Switch for static ——» Leos e e

Import...
Export to RINEX...

Select All
Remowve

Properties...

Project Manager — Observations — Speed menu

For a static, you can also switch between Use as reference or not within the same menu. This is the
same as changing Use as reference coordinate within the Site Editor .

Rules when switching file status:

¢ You cannot set the status of a base. Bases are reserved for files downloaded automatically from a
base provider.

« Changing from static to rover or semi-kinematic will delete the attached site.
« Changing between rover and semi-kinematic will not change the state of any site.

¢ Changing from rover or semi-kinematic to static depends on how many sites the rover or semi-
kinematic has:
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o No site: It will change to static and create a site covering the whole time span.
o One site : It will change to static and adjust the site time span to cover the whole static.

o0 More than one site : It will refuse to switch. If you really want to switch to static, you will
need to delete manually all sites within the rover or semi-kinematic and then try again.

To
From
BASE STATIC ROVER | SEMI-KINEMATIC

BASE N/A N/A N/A N/A
STATIC N/A N/A Remove site
ROVER N/A N/A No change

Special rules
SEMI-KINEMATIC N/A No change N/A

Rules for changing file status

/
*s* When changing the file status after processing, you might delete results attached to it (for example, changing Rover
to Static status will destroy all trajectory results related to this file). Before destroying results, you will be prompted to
confirm your decision.

/
*s* Depending on the type of data, some status may not be permitted.

3.2.4 Supported File Formats

Files that can be imported in the software are the following:

Altus-PS raw binary files.

Ashtech™ ProMax500 raw binary files.

Carlson SurvCE™ files (CRD and RW5) along with proper raw observations and orbits files.
CHC Navigation raw binary files.

GENEQ raw binary files (BIN).

Geo-Plus VisionTerrain files (MDB) along with proper raw observations and orbits files.
Hemisphere GNSS™ raw binary files.

Hi-Target raw binary files.

ikeGPS™ raw binary files.

Javad™ raw binary files.

Kolida raw binary files.

Magellan eXplorist Pro 10 raw binary files.

MicroSurvey FieldGenius™, NavCom FieldGenius™, MicroSurvey Seismic Surveyor™ or
MapScenes Evidence Recorder™ files (RAW) along with proper GNSS observations and orbits
files.

NavCom raw binary files.
NovAtel raw binary files (PDC).
NVS Technologies AG raw binary files (BINR).

OnPOZ EZTag CE™ or OnPOZ EZField™ project files (GPS), observation files (OBS) and orbit
files (ORB).

OnPOZ GNSS Driver for ArcPad project files (GNSSP).
Pentax raw binary files.
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¢ Precise orbit files (SP3).
« Precise satellite clock files (CLK and CLK_30S).
¢« RINEX V2 and V3 observation (yyO) and compressed observation (yyD) files.

¢« RINEX V2 and V3 orhit files: GPS (yyN), GLONASS (yyG), Galileo (yyL), BeiDou (yyC) and mixed
GNSS (yyP).

e Septentrio™ raw binary files (SBF).

¢ SIiRF raw binary files.

e South GPS raw binary files.

¢ Stonex® raw binary files.

¢ TechGeo raw binary files (GTR and PGL).
« Topcon raw binary files.

e U-blox™ raw binary files.

e UniStrong raw binary files.

/
*s* Depending on your post-processor brand or your license, some file formats may not be permitted.

3 3 Fixing a Reference Site

: IMPORTANT: For users that use automatic base download, this step should be ignored.

.
N EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

If you do not select a reference site before processing, the software will select one automatically and will
compute a point positioning solution to establish its best possible position. Although this procedure can be
useful in some circumstances, in other cases it might generate undesirable results.

In this section, we describe how to set a site as a base site (reference station) to process trajectories or to
fix the first site of a network of GNSS vectors.

B To fix a reference site
Select Edit > Site from the main menu. The Site Editor is displayed.
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=
e
Site Mame Stationi Hename Site... |

Site Information | Occupations I

.
Site Editor

~ 5ite Processing Dptions

¥ Use az reference coordinate Edit Sidmas
 dit Sigmas

[~ Compute averaged single point position

— Location
Geo'wh584

— Site Coordinate:
Forrnat iEeographic -DMS LI
Latiude [0 [31 [857e4 [N <]
Longtude |3 [53 [0BE0077  [w <]
Ell Height  |808.369 "

|mpart. . |

— Site Undulation

todel <Mone>

I~ List reference sites anly

QK I Cancel e Delete Help

Site Editor

Select the site you want to use as a reference in the Site Name drop-down list.

Select the Use as reference coordinate checkbox to set the selected site as a reference.
Enter the known coordinate in the Site Coordinates area of the dialog box.

Click OK to save the changes and close the Site Editor .

oo o

For more information about the Site Editor , see Editing — Site section.

3.4 Processing

There are two types of processing:

e Automatic processing : It is usually used when the same type of data collection is done on a
regular basis in areas where the quality of observed data is well known.

e Manual processing : It is usually used when you are doing trials to achieve the best possible
results (testing results with different mask angles, removing part of the data, etc.). Executing each
step (in the proper order) of the manual processing is identical to doing an automatic processing.

B To launch the automatic processing

. . A .
a. Select Tools > Process Auto... from the main menu, or click v on the Main toolbar. The
Processing... window is displayed, detailing progress.
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-
Processing.. (3 / 10}

Baselines: Station007-Station002

s

Computing residuals

Cancel

Progress indicator

B To launch the manual processing

a. Select Tools > Process Manual from the main menu and choose the step you want to execute
from the following. Each step is described below.

Process Auto... Fa |

Process Manual » Pre-Process Alt+F9

T 5 Process All Data Ctrl+F2
Generate Loops

Base Stations » Adjust Network

Mapping Systems 4

Global Sites...

Options...

Process Manual menu

3.4.1 Pre-Process

IMPORTANT: An Internet connection is required to download files

The Pre-process consists of several steps that are done in the following order:

Processing Mode

Step - - Configuration of the step
Differential PPP
Search for broadcast orbits Yes Yes Edit > Process Parameters,
Tools > Base Stations > Providers Manager,
Search for base stations Yes No Tools > Options > Combinations and

Edit > Process Parameters
Edit > Process Parameters and

Search for precise orbits Yes Yes Tools > Options > Orbits

Merge base stations Yes No None

Generate PPP No Yes Tools > Options > Combinations
Generate baselines Yes No Tools > Options > Combinations
Generate trajectories Yes No Tools > Options > Combinations

Depending on the Processing Mode and your active options, some of the previous step might be
skipped.
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3.4.1.1 Search for...

These steps are responsible for downloading broadcast orbits, bases and precise orbits into the project.

Basically, it checks all project files, determine what is missing for processing statics, rovers and semi-
kinematics and then try to get files required to complete the project. If a project already has everything it
needs then nothing is downloaded (for instance, if a project already contains a rover and a fully
overlapping base). Any error, warning or message during this step is added to the Pre-Process Log .

More details about each step:

Search for broadcast orbits : These orbits are available in one or more daily files for all satellites
of all constellations requested in Constellations section. They can be used anywhere on the
globe and are usually available the next day.

Search for base stations : This refers to observation and orbit files associated to the nearest
base station that covers the data to be post-processed. The base station provider can be set in
Tools > Base Stations > Providers Manager

Search for precise orbits : These orbits consist of satellite coordinates and clocks corrections
estimated by Computing Centers. They represent a more precise solution compared to broadcast
orbits but take more time to produce (a couple of weeks for the highest precision version). The
precise orbits provider can be set in Tools > Options > Orbits

Each of the previous steps is controlled by the Pre-Process Parameters section within the Process
Parameters . The step is done only when the corresponding Search for... option is checked.

-

-
Process Parameters u
 Differential Process Parameter
r Solution Parameter r~ Cutoff Parameter
Constellations Mazk angle < |10 |
¥ GPS (G N "
um. zatelites <
W GLONASS (R) [4 =
™ Galilea [E) IF'DDF' ;I > |‘||j
[~ BeiDoulC)
 Pre-Process Parameter
[~ Set minimum process interval to 1 second [when applicable) [ Search for broadcast orbits
¥ Activate motion detection v Search for base stations
[~ Ignore paints in rajectories [ Search for precise orbits

[V Fix carrier phase ambiguities

¥ For dual frequency data, apply ionospheric |2U km
comechions for distance longer than

Ok I Cancel User Default

Process Parameters — Pre-Process Parameters

B Configuring Search for base stations

a.
b.

Activate Search for base stations in Edit > Process Parameters

Set at least one base station provider in Tools > Base Stations > Providers Manager . For more
details, see Base Stations chapter.

Configure the combinations in Tools > Options > Combinations . For more details, see Options
— Combinations section.
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B Configuring Search for precise orbits
a. Activate Search for precise orbits in Edit > Process Parameters

b. Choose your precise orbits provider in Tools > Options > Orbits
— Orbits section.

. For more details, see Options

B Configuring Search for broadcast orbits
a. Activate Search for broadcast orbits  in Edit > Process Parameters

3.4.1.2 Merge Base Stations

This step will try to merge previously downloaded base stations and static used as reference files into files
that cover completely your data.

When downloading files from a base station provider, they usually come in blocks of one hour or one day
(depending on the provider). To properly cover your rover, semi-kinematic or static, it may require several
consecutive blocks of file. Merging them will allow the next step to match your data with a single file.

Any error, warning or message during this step is added to the Pre-Process Log .

Example : Here is a rover lasting close to 8 hours. To fully cover it, we have imported 9 observation files,
each lasting an hour (static used as reference). Once, the step is completed, the static used as reference
files are merged to a single 9 hours observation file ready for the next step.

¥ Project Manager [=E =]
”li‘ dlafa l“E:S ﬂlﬂle |Ob5ﬁ|e D |Type |$§. Start |D|.|Emor1 Coverage |Intenfa| Stes  |S/N |
= .ew Fm]e(I:t ﬁ c\sampledata‘merge’bas... MRNF_MON... Hfigis G 2013/04/01 05:59:44.... 00:55:55.00 100.00% Bs 1
JJ‘ Baselines K c\sampledata‘mergs'bas... MRNF_MON]... Effigis G 2013/04/01 06:55:44... 00:5%:55.00 100.00%  5s 1
K c\sampledata\merge'bas. . MRNF_MON]... Effigis G 2013/04/01 07:55:44.. 00:585500 100.00%  5s 1
Oblons I i ceampledata®mergebas... MRNF_MON]... Effigis G 2013/04/01 08:59:44.... 00:55:55.00 100.00% A8 1
J& Orbts ﬁ c\sampledata\merge'bas . MRNF_MON|_ Efigis G 2013/04/01 09:55:44_ 00:585500 100.00%  5s 1
JZL% H_""m i c\sampledata\merge\bas... MRNF_MON]... Effigis G 2013/04/01 10:59:44.... 00:59:55.00 100.00%  5s 1
JA Sies i c\sampledata\merge\bas... MRNF_MON]... Effigis G 2013/04/01 11:58:44... 00:5%:55.00 100.00%  5s 1
uy Trelecteres i \sampledata\merge'bas.. MRNF_MON]... Effigis G 2013/04/01 12.59:44.. 00:59.55.00 100.00%  5s 1
R c\sampledata‘merge'bas... MRNF_MON]... Hfigis G 2013/04/01 13:59:44.... 00:55:55.00 100.00% 5s 1
2 c’\sampledata'merge'sd3... $D337_1_ASKl ublox G 2013/04/01 06:25:52... 07570600 100.00%  1s 0 SUBX1115C3
Merge base stations — Before merge
¥t Project Manager e =]
.&édlata lite::w — ﬂl File Obs file ID |Type | %3“. Start | Duration Coverage | Interval | Stes | S/N |
= lect (o3 c'\sampledata\merge'sdd... SD337_1_ASKl ublox G 2013/04/01 06:25:52... 07570600 100.00%  1s 0 SUBX1115C3
JJf i:se""es ﬁ ctemp'vgi95d9tmptaral.. ARADDDDT  Effigis G 2013/04/01 05:59:44 . 08:585500 100.00%  5s 1
- | g Loops
"‘ Observations I
ﬁ. Crbits
b Rovers
JA Sites
[H-- \LLF Trajectories
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3.4.1.3 Generate...

These steps generate all possible baselines, trajectories and PPP combinations according to the
Combinations parameters.

Any error, warning or message during this step is added to the Pre-Process Log .

It uses the options set in Tools > Options > Combinations

© ™y
Options u
Orbits | Updates | Format Loop I Mebwork
General I Plat Yiew [ Time CD : [iata Files I Lirnits

-~ Bazelinez
Finirum overlap: 10 *| minutes
¥ Masimum distance between sites: 1000 km
Degired number of references per static: |'|

— Trajectories
v taximum distance to match reference: 5000 km

r PPP
Stkatic: ritirum time spat: IED vl riinutes
Rowver minimurm time spar; IED ‘I minutes

Ok, I

Cancel | Help

Options > Combinations dialog

The kind of combinations to be generated depends on the Processing Mode :
« Differential Positioning : It will generate baselines and trajectories.
e Precise Point Positioning : It will generate only PPP (PPP-Static or PPP-Rover).

B Rules for baselines generation (for Differential positioning only)
It will try every pair of sites coming from a base or a static within the project.

a. Both sites must not belong to a base station or a static used as reference. If only one site
belongs to a base station or a static used as reference, it is acceptable.

b. The site pair must overlap each other time for at least the minimum of minutes required
(10 minutes in the above example).

c. If there is a maximum distance active, the distance between both sites must not exceed
the limit defined (100 km in the above example).

d. For any site pair matching all previous requirements, a baseline is created.

B Rules for trajectories generation (for Differential positioning only)
It will try every pair of site and rover/semi-kinematic within the project.
a. The site must be part of a static used as reference or a base.
b. If the site is part of a base, it must cover the rover completely to be used.
c. Ifthe site is part of a static used as reference, any coverage is good enough.
d

If there is a maximum distance active, the distance between the site and the rover must
not exceed the limit defined (500 km in the above example). The distance is calculated
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using the approximate center of the rover so this value may not be very precise. For very
long rovers, you may need to adjust the maximum distance accordingly.

e. For any rover/semi-kin, if there is only one combination matching all previous
requirements, a trajectory is created.

f. If there is more than one combination matching all previous requirements, it will create a
trajectory using the combination with the highest coverage.

If there is more than one combination with the same coverage, it will choose the
one with the closest distance between the site and the rover.

Normally, it will try to generate a single trajectory per rover/semi-kin but if the user has collected
several statics, each covering a different part of the rover, it will generate a trajectory for each part.

This is represented by a project like this: a rover with 18 sites that is covered in parts by three
separate statics used as reference.

T Project Manager

=0 E=R(F=
Al dlata lrtems H File: Obsfile ID |Type | ’f‘ Start |Dumhon Coverage |Imewal |S'rtes
5 g Leepiogsr T csampledaaleacliog\data . 201305081344 NavCom GsR  2013/05/08 08:44:4300 00265400 100.00% Ts T
Jck Baselnes [ c'wampledataeapiiogidatal.. 201305081348 NavCom GeR  2013/05/08 0848:0800 01271200  100.00% Ts 18
~ |, Loors 1 c\sampledatatleapfrog\datal .. 201305081420 NavCom G+R  2013/05/0809:20:0800 0028:38.00  100.00% s 1
lﬁ; Z::”am“ ‘ e \eapfroghdatal . 201305081457  NavCom GeR  2013/05/0803:56:51.00 00:341300  100.00% 1s 1
3
b Rovers
JA Sites
\LLP Trajectories

< m

Observations — Rover with partial coverage by multiple statics

The situation is more obvious when looking at the Observation File Time . Here we have the first six

sites that are covered by the first static, the following six sites by the second static and the last six
sites by the third static.

Any single trajectory could only post-process 6 out of 18 sites. To post-process all 18 sites
successfully, we will generate three separate trajectories.
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I Observation File Time = ===

2013/05/08 08:44:43 - 2013/05/08 10:31:10 [01:46:27.00]

Observation File Time

11— — 1]

201305081348 — ;
. | =5

BP_AERO_2B : : ;

wowore | AN | e

5 5 ' b | Sermikin [File]
BF_AERC_7_BZ— ' :
| | _ o

t T t H
08:44:43 02:00 09:20 10:00 10:21:10

Local Time (-05:00) : 2013/05/08

GMNS335 Post Frocessor

Observation File Time — Rover with partial coverage by multiple statics

B Rules for PPP generation (for Precise Point Positioning only)
It will try every rover and static within the project.

a. A static shorter than the Static minimum time span s rejected (60 minutes in the above
example),

b. A rover shorter than the Rover minimum time span is rejected (60 minutes in the above
example),

c. Reject any static or rover without precise orbits covering 100% of the time span.

d. Reject if the precise orbits used previously does not have corresponding clocks at a
maximum rate of 5 minutes.

e. For any static matching all the previous requirements, a PPP-static is created.
f.  For any rover matching all the previous requirements, a PPP-rover is created.

3.4.2 Process All Data

This step, in differential mode, will process all the following results in order (if they are properly defined):
e single point positioning;
* baselines;
e trajectories;

In PPP mode, the software will generates all PPP-Statics as well as all PPP-Mobiles results
It uses the parameters set in the Process Parameters .
The summary of the post-processing is displayed in the Process Summary .

Warnings and errors are available in specific summaries (baseline summary, trajectory summary or PPP
summary). Please note that site average does not have a summary.
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3.4.2.1 Process single point positioning

This step is available only in Differential Positioning . This is typically used when you do not know the
position of your reference station. A single point positioning using broadcast orbits provides you with a
position at the +/- 1 - 5 meters accuracy.

This step will search for all sites where the Compute averaged single point position is checked in the
Site Editor (accessible thru Edit > Site ).

a. It will compute an average position.
b. The position calculated will be set in the site coordinates.
c. The check for Compute averaged single point position  is removed.

(“Site Editor W " FE B B =5=)
Site Marme | Stationnot x| Rename Site... |

Site Information | Occupations I

~5ite Processing Dptions

™ Use az reference coordinate

¥ Compute averaged single point position

Site Editor — Compute averaged single point position

3.4.2.2 Process all baselines
This step is available only in Differential Positioning
This step will process all baselines within the project.

They are post-processed by propagation starting at one reference point (user defined or chosen by the
software if none is defined) until all baselines are post-processed.

3.4.2.3 Process all trajectories

This step is available only in Differential Positioning
This step will process all trajectories within the project.

3.4.2.4 Process all PPP

This step is available only in Precise Point Positioning
This step will process all PPP within the project.

3.4.3 Generate Loops

The loop closure is a tool provided to validate baseline and trajectory site (vector) results. Survey
networks must include closed figures in order to best use the loop closure tool. Closed figures (or closed
loops) consist of contiguous segments from processed baseline occupations or trajectory sites where the
first and the last station of the figure are the same.

Loop validation consists basically of a summation of all baseline or trajectory site components part of the
closed loop. Since the loop starts and ends at the same point in a 3D reference system, the summation
should be zero in all three components. The departure from zero will give you an estimate of the accuracy
of your survey.
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Example of a network including closed loops

Generate Loops may be called from:
¢ In manual mode with Tools > Process Manual > Generate Loops

¢ In automatic mode, the generate loops step will be done only if Automatically generate loops
after automatic processing is checked in Tools > Options > Loop

A,

¢ Click the "% button on the Main toolbar;

¢ In the project manager while the Loops node is selected:
o Generate loops from the Loop menu;
0 Generate loops from the speed menu;

o Click the m}button on the Main toolbar;

This step will remove any existing loops and generate new loops automatically based on the setting in
Tools > Options > Loop

The summary of the loop generation is displayed in the Loop Summary .

i IMPORTANT: When any modification is done on any baseline or any trajectory used by any existing loop,
aII loops will be removed. You will need to generate loops again manually.

3.4.4 Adjust Network

IMPORTANT This step is not available in PPP.

This step will do a least square adjustment of all vectors (baselines and trajectory sites) within the project
to get a best possible accuracy for your sites.

A network is defined as a group of vectors that connect to each other. To be able to adjust a network, you
need redundancy, meaning multiple instances of the same vector or multiple paths to the same site. A
simple case of redundancy is a triangle where A is linked to B, B linked to C and C linked to A. Assuming
Ais a base (a known position), you will get the best position for B and C by doing a network adjustment.
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Adjust Network may be called from:
¢ In manual mode with Tools > Process Manual > Adjust Network

¢ In automatic mode, the network adjustment step will be done only if Automatically adjust
network after automatic processing  is checked in Tools > Options > Network

¢ Click the @ button on the Main toolbar.
This step uses the options set in Tools > Options > Network

When the Adjust Network step is done, a notification is added in the Process Summary .
For detailed information about your adjusted results, consult the Network Adjustment Summary

General I Plan Yiew I Time | Combinations I [ata Files I Lirnits I
Orbitz | Updates | Farmat | Loop

— Mebwark, Adjustment

[T Automatically adjust network after automatic processing

Type of adjustment: IFiHed Stations ;I
Confidence level |95°/= *I Confidence region; |2D+1 o} *I

— Sumrmamy Sections—————— 1~ Ellipses in Plan Wiew

[~ Misclosures W Site elipsez W Vector ellipses

W' Adjusted coordinates Ellipze scale factor: I'I vl

™ Residuals ) _
I si . Mote: Ellipzes are alwayps shover with
ite: corrections a 2D+1D0 confidence region type.

 Wectors Walidation

INDt active ;I i + ID.U ;I ppm.
(] I Cahcel | Help |

Options — Network

3.5 Analyzing

For a quick report on the state of your project, use the Process Summary .

For troubleshooting why your combinations were not created properly, use the Pre-Process Log .
For analyzing specific results, refer to Analysis chapter.

3.5.1 Process Summary

The Process Summary window is displayed automatically after a successful automatic processing. It
is also displayed after a Process All Data (in a manual processing).
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‘& Last Process Summary = e
ILast Processed j

LAST PROCESS SUMMARY
GNS5 Post Processor

Project
Processing Date
Mapping System

C:\SampleData\Static\Static.spr
2014/10/14 10:47:18.62 (LOCAL)
Geo WGS5E84

Projection Template Geagraphic

Datum World Geodetic System — 1884

Geoid Model <None>
BASELINES
1 1 1 Number of epochs____ | 1
| Baseline Solution I Length RM5 RDCP Ratio Duration # Sat | Total Solved % Solved | Constellacions Used |
I I (m) (m) I I I
I I
| Stationl-Station2 (01} L1 (fixed) | 18105.529 0.011 0.11 25.4 01:59:55.00 13 | 1440 1440 100.00 | GBS I
| Stationl-Station3 (01} L3 (fixed iono-free) | 44404.604 0.014 0.0%8 3.1 01:58:55.00 20 | 1440 1440 100.00 | GPS, GLONASS I
| Stationl-Station4 (01} L3 (fixed iono-free) | 58742.731 0.016 0.0%8 2.2 01:5%8:55.00 20 | 1440 1440 100.00 | GPS, GLONASS I
| Stationl-Station5(01) L3 (fixed iono-free) | 20282.431 0.014 0.0%8 46.8 01:59:55.00 20 | 1440 1440 100.00 | GPS, GLONASS I
| Sctation2-Station4 (01} L4 (fixed wide lane) | 7€489.205 0.042 0.11 24.8 01:59:55.00 13 | 1440 1440 100.00 | GBS I
| Station3-Station2 (01} L3 (fixed iono-free) | 48481.,000 0.012 0.11 4.6 01:58:55.00 13 | 1440 1440 100.00 | GBS I
| Sctation3-Station4 (01} L3 (fixed iono-free) | 5€389.908 0.014 0.0%8 5.8 01:58:55.00 20 | 1440 1440 100.00 | GPS, GLONASS I
| Station3-Station5 (01} L3 (fixed iono-free) | 24529.643 0.013 0.0%8 33.3 01:59:55.00 20 | 1440 1440 100.00 | GPS, GLONASS I
| Sctation5-Station2(01) L3 (fixed iono-free) | 2%8981.068 0.013 0.11 3.5 01:58:55.00 13 | 1440 1440 100.00 | GBS I
| Sctation5-Station4 (01} L3 (fixed iono-free) | 50268.756 0.017 0.08 2.4 01:5%8:55.00 20 | 1440 1440 100.00 | GPS, GLONASS I

Process Summary

Process Summary has three possible variations, chosen from the combo box on the top left:
« Last Processed : Report for what processed last time a process was requested.
¢ All Processed : Report on everything that is processed in the project.
¢ Project : Report on everything in the project.

The Process Summary is composed of several sections that are shown when applicable:
¢ Header: Always present.
« Single Point Site : Present when the user request single point positioning on some sites
« Baselines : Present when the project contains baselines.
« Trajectories : Present when the project contains trajectories.

¢ PPP: Present when the project contains PPP (when Processing Mode is Precise Point
Positioning ).

¢ Unprocessed : Present when some rover could not be combined to produce a trajectory or a PPP.
¢ Network : Present when a network adjustment was done.

The status bar has two possible styles depending on the Processing Mode :

|U single point site |1l] baselines |U trajectory |
Process Summary — Status bar for Differential Positioning

¢ (Left pane) : Number of single point sites in view.
¢ (Middle pane) : Number of baselines in view.
¢ (Right pane) : Number of trajectories in view.

[13 static PPP |0 rover PPP |
Process Summary — Status bar for PPP
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¢ (Left pane) : Number of Static PPP in view.
¢ (Right pane) : Number of Rover PPP in view.

Save As...

Print...

Process Summary — Speed menu

¢ Save As.... Save this view as a text file.
¢ Print...: Print this view

3.5.1.1 Single Point Sites

This section is present when the user request single point positioning on some sites. See GNSS
Processing Workflow — Processing — Process All Data — Process All Single Point Positioning
section for more details.

SINGLE POINT SITES

1 1 Position 1
| Site sStatus | Latitude Longitude EIL1Hgt |
I I (m) 1

| Station0D01 SUCCESS | N 40°31'26.71449%" W 3°53'08.50856" 813.965 |

Process Summary — Single Point Sites

e Site: Site name.
e Status : Status after processing.

e Latitude/Longitude/EllHgt : Latitude, longitude and ellipsoid height for the site position when the
current mapping system is a geographic system.

« X/Y/ElIHgt: X Y and ellipsoid height for the site position when the current mapping system is a
projected system.

3.5.1.2 Baselines

This section gives you the state of all processed baselines.
For more detail information about each baseline, consult the Baseline Summary .

[EASELINES

| 1 Number of spochs 1
Baseline Solution | Length  BMS RDOP Ratic Duration # Sat | Total Sclved % Solved | Constellations Used
I (m) (m) 1 1

Stationl-Station2(01) L1 (fixed) | 19105.52% 0.011 0.11 25.4 01:59:55.00 13 | 1440 1440 100.00 | GBS

Stationl-Station3(01) L3 (fixed icno—free) | 44404.604 0.014 0.09 3.1 01:59:55.00 20 | 1440 1440 100.00 | GPS, GLONASS

Stationl-Station4(01) L3 (fixed icno—free) | 58742.731 0.016 0.09 2.2 01:59:55.00 20 | 1440 1440 100.00 | GPS, GLONASS
I, Tl £ tiw (Fixed j@Rocfr | 20292. . .0.9'45_3._ 01 BW@WQ 00.00 | g4GPS, 2 g

Process Summary — Baselines

* Baseline : Baseline name and occupation number;

¢ Solution : Solution Type. See the Solution Type Appendix for more details. When a solution has
been computed but some warnings were found, it will display an asterisk (*) on the right of the
solution type and a note at the bottom of the baselines section. See Baseline Summary for more
details.
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Ry gy ‘-‘W #' T rgpger W T Yo
| VIOV- VCF!P(OQ] L4 I:flKEd Wlde lane t &/QO 174 ©.070 0.18 0.0

| VTIUV-VCAF(03) L4 (fixed wide lane) * 54200.1259 0.051 0.18 0.0 0O

Baselines marked with "*" have warnings. Please consult Baseline Summary.

Process Summary — Baseline with warning

« Length : Distance between the two sites of the baseline (vector) after processing.
* RMS: Root Mean Square for the vector calculated between both sites.
¢ RDOP: Relative Dilution of Precision

¢ Ratio: The ratio quality factor is different from zero when the solution type is Fixed, i.e. the
carrier phase ambiguities are fixed to integer values. The smallest value for a Fixed solution is
2.5. The largest the ratio quality factor is, the more confidence you can have in the result. A
ratio quality factor larger than 5 means that the result can be accepted with a very good
confidence.

¢ Duration : Observation time span of the baseline (simultaneous observation time of the two
baseline sites).

e # Sat: Number of satellites used in the vector calculation.
¢ Number of epochs :
0 Total: Total number of epochs covering the baseline.
o0 Solved: Number of epochs used to calculate the baseline.
0 % Solved : Percentage of solved epochs compared to the total epochs.
» Constellations Used : List of constellations used by the baseline. Possible values are:

GPS
0o GLONASS
o Galileo
o BeiDou

3.5.1.3 Trajectories
This section gives you the state of all processed trajectories.

For more detail information about each trajectory, consult the Trajectory Summary

TRAJECTCRIES

sa58
Constellations GPS
Latitude N 45°25'2§.95908"

Base Station 1
I
I

Longitude | W 73°56'15.50653"
I
I
I

Ellipsoid Height 24.522 m
Undulation 0.000 m
Mean Sea Level 24.522 m
1 | __ Number of epochs___ | Number of sites 1 1
| Rover Distance | Total Solved % Sclved | Total Fixed Float PSR Failed Unpzoc | Constellations Used |
| () | | | |
I I
| 20100708_01 31.9 | 1308 1308 100.00 | 24 24 0 0 0 0 | GBS 1

Process Summary — Trajectories

The Trajectories section is composed of a minimum of two tables and a maximum of five tables:
« Base: Information about a base site.

e Rovers: atable for all rovers using the same base. This table includes sites stats if any are
present within rover.
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» Points : a table for all points (if any).
» Discrete lines/polygons : atable for all discrete lines and discrete polygons (if any)
» Continuous lines/polygons : a table for all continuous lines and continuous polygons (if any)

The Base table is composed of the base station name and its position:
» Base Station : Base station name.
» Constellations : List of constellations present in the base observation file. Possible values are:

o GPS

0 GLONASS
o Galileo

o BeiDou

» Latitude/Longitude : Latitude and longitude for the base position when the current mapping
system is a geographic system.

 X/Y: X and Y for the base position when the current mapping system is a projected system.

» Ellipsoid Height : Ellipsoid height for the base position.

e Undulation : Undulation of the geoid. The geoid model used is indicated in the header section.

* Mean Sea Level : Mean Sea Level height of the base position.

The Rover table is composed of:
* Rover: Rover name.

» Distance : Distance between the rover and the base site. The rover position is roughly the center
of the rover so this is more an average distance than an exact distance.

*  Number of epochs :
o Total: Total number of epochs covering the rover.
o Solved : Number of epochs covering the trajectory where a position could be calculated.
0 % Solved : Percentage of solved epochs compared to the total epochs.

* Number of sites (if any site is present, otherwise this section is omitted):

Total: Total number of sites being observed in this rover file

Fixed : Number of sites with an ambiguity Fixed solution.

Float: Number of sites with an ambiguity Float solution.

PSR: Number of sites with a pseudorange solution type (no carrier phase).

Failed : Number of sites that could not be processed. Please check Trajectory Summary
for more details.

o Unproc : Number of unprocessed sites. This is the number of sites within the rover but not
within the trajectory. This could happen in three cases:

=  Some sites were collected (in real time mode) before or after the raw GNSS
observation file was collected. Since there is NO observation available for these
sites, these sites WILL NEVER be processed. Please review your collect
procedure to avoid it.

= The base site covers only part of the rover. It is normal that sites that are not
within the trajectory will still be unprocessed.

= The trajectory was manually edited to cover only part of the rover. All sites within

the rover but outside the trajectory will not be processed. To process them again,
please adjust the boundary of the trajectory to match the rover.

O O O O o
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¢ Constellations Used : List of constellations used by the trajectory. Possible values are:

GPS
0o GLONASS
o Galileo
o BeiDou

| [Foints] | Number of points |
| Type Feature | Total Sclved % Solved |
[ === Ao [
| Peoint Job | 1 1 100.00 |
| Point Point | 18 18 100.00 |

Process Summary — Trajectories — Points

The Points table is reserved for points and point averages and is composed of:
« Type: Always Point.
e Feature: Feature name
« Number of points : Stats for points of specific feature within the above rovers
o Total: Total number of points.
0 Solved : Number of points calculated.
0 % Solved : Percentage of solved points compared to the total points.

| [Dizcrete lines/polygons] Humber of points |

|
| Type Feature Label | Total Solved % Solved |
[=mmm = N [
| Line Line 1 | 2 2 100.00 |
| Peolygon Polygon 3 1 7 7 100.00 |

Process Summary — Trajectories — Discrete lines/polygons

The Discrete lines/polygons table is composed of:

e Type: Either Line or Polygon .

* Feature: Feature name

e Label: Label for that particular line or polygon.

* Number of points : Stats for points within a particular discrete line or polygon
0 Total: Total number of points.
0 Solved : Number of points calculated.
0 % Solved : Percentage of solved points compared to the total points.

1 [Continuous lines/polygons] 1

| Type Feature 1

I == Hommmmmoee [
|

1 Line Line Feature

Process Summary — Trajectories — Continuous lines/polygons

The Continuous lines/polygons  table is composed of:
e Type: Either Line or Polygon .
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e [Feature: Feature name

e Count: Number of lines or polygons of that specific feature that are touched by above rovers and
therefore should be processed.

3.5.1.4 PPP
This section gives you the state of all processed PPP.

For more detail information about each PPP, consult the PPP Summary .

PRECISE POINT POSITICNING (PPF)

1 Number of epochs 1 Number of sites 1
File Type | Total Solved % Solved | Total Float PSR Failed Unproc | Constellations Used

00042240 Static
00042250 Static
00042282 Static
00042280 Static

85794 85794 100.00
87329 87329 100.00
68150 68143 99.99
59641 59641 100.00
00042292 Static 86409 86409 100.00
00042300 Static 69899 69899 100.00

I GPS
I
I
I
I
I
00042310 Static | 85638 85638 100.00
I
I
I
I
I
I

GPS
GPS
GPS
GPS
GPS
GPS
GPS
GPS
GPS
GPS
GPS
GPS

00042320 Static 86951 86951 100.00
00042180 Static 85492 85492 100.00
00042190 Static 86602 86602 100.00
00042200 Static
00042223 Static
00042230 Static

84281 84281 100.00
62484 624E82 100.00
85283 85283 100.00

B e e e e e
PRRERERE R R R R R R R
coocococoooooooo
coocococoooooooo
coocococoooooooo

Process Summary — Precise Point Positioning

« File: Rover or static file name.
« Type: Type of PPP:
0 Rover: A PPP result associated with a rover (many position).
o Static: A PPP result associated with a static (one position).
*  Number of epochs :
0 Total: Total number of epochs covering the PPP.
o0 Solved: Number of epochs used in the PPP calculation
0 % Solved : Percentage of solved epochs compared to the total epochs.
e Number of sites :
Total: Total number of sites associated to the rover/static
Float: Number of sites with an ambiguity Float solution (PPP results cannot be Fixed).
PSR: Number of sites with a pseudorange solution type (no carrier phase).

Failed : Number of sites that could not be processed. Please check PPP Summary for
more details.
o Unproc : Number of unprocessed sites. It is always 0 for a static. For a rover, it is the
number of sites within the rover but not within the PPP. This could happen is two cases:
= Some sites were collected (in RTK mode) before or after the raw GNSS
observation file was collected. Since there is NO observation available for these
sites, these sites WILL NEVER be processed. Please review your collect
procedure to avoid it.
= The PPP was manually edited to cover only part of the rover. All sites within the
rover but outside the PPP will not be processed. To process them again, please
adjust the boundary of the PPP to match the rover.

» Constellations Used : List of constellations used by the PPP. Possible values are:
o GPS
0 GLONASS

O O O o
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o Galileo
0o BeiDou

3.5.2 Pre-Process Log

The Pre-Process Log is displayed by calling Analysis > Pre-Process Log or by clicking Iﬁ in the
Analysis toolbar.

The Pre-Process Log is a log of all messages, warnings and errors that occurred during the Pre-Process
step in processing.

The Pre-Process Log is cumulative. It will keep track of all pre-processing operations in the current
project since that project was created. It cannot be cleared.

The main purpose of the Pre-Process Log is to help the users determine why a specific step failed in the
“processing chain” in order to fix it and reprocess it again. In the example below, it indicates the two
closest base stations were rejected because some files were missing or invalid.

Pre-Process Log

Date/Time ttem Distance  Provider Station  Status
Search for base staticns

\-? 2013/05/06 14:04:41 20100708 01 dkm  Matural Resources Canada (WRCan) prtl Some files were missing or invalid

v 2013/05/06 14:04:58 20100708_01 48km Effigis Geo-Solutions by Some files wene missing or invalid

" 2013/05/06 14:04:58 20100708_01 50km Continuously Operating Reference Stations (CORS/2010) wisa Imported
Merge base stations i

" 2013/05/06 14:05:06 Mothing to do |
Generate baselines

" 2013/05/06 14:05:06 Mothing to do I
Generate trajectories

" 2013/05/06 14:05:06 Generated 1 trajectonyfies)

Close

Pre-Process Log

e Step: Steps are displayed in blue and represents one or more operations. Possible steps are:
Search for broadcast orbits

Search for base stations

Search for precise orbits

Merge base stations

Generate PPP

Generate baselines

Generate trajectories

* lcon: Final state of an operation

O O O O O 0O ©o
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o ¥ Success
o T: Warning
o @ Error
e Date/Time: Date and time of the operation.
¢ Item: Rover, Semi-kinematic or site name. Empty if not applicable.
« Distance : Distance between base and item. Empty if not applicable.
e Provider : Provider name. Empty if not applicable.
e Station : Base station name. Empty if not applicable.
e Status: Final status of an operation
¢ Close: Closes the Pre-Process Log.

IMPORTANT: OnPOZ EZTag CE™, OnPOZ EZField™, OnPOZ GNSS Driver for ArcPad, Carlson
i SurvCE™, Geo-Plus VisionTerrain, NavCom or MicroSurvey software users must save their projects to
i update all related files after post-processing.

Once you finished processing your project, you can save it. Saving a project will have the following effect:
¢ Save changes to files that originally contained real-time positions recorded on the field:

o Update POS files for all rovers or semi-kinematic;

0 Update TAG files for OnPOZ EZTag CE™ and OnPOZ EZField™ files;
o Update shapefiles for GNSSP files;

o Update any supported external data collector files:

=  RWS5 files for Carlson SurvCE™
= MDB files for Geo-Plus VisionTerrain

= RAW files for MicroSurvey FieldGenius™, MicroSurvey Seismic Surveyor™,
MapScenes Evidence Recorder™ or NavCom FieldGenius™

* Keep all project files together in the directory specified by the user;
¢ Update all database and result files required by the project.

A project is saved in the location specified by the user. If you want to move your project to another location
and access its content later, then you should create an archive after saving the project. Archiving a project
is explained in the next section.

B To save a project

a. From the main menu, select File > Save or click on @ in the Main toolbar. If the project is saved
for the first time, the Save As is displayed:
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- —,
I:‘ Save As ﬂ
Sa\re'[n:l | SampleData _‘J &= cF E-
MName : Date modified Ty
| Kinematic 11/02/2011 2:05 PM  Fi
| PRP 17/02/201111:16 ...  Fi
| Static 10/02/2011 9:50 &AM Fi

! 1 r

File name: | Save I

Save as type: lProcessor Praject (".spr ;! Cancel

Saving project

b. Select the directory in which you want to save your project (a folder is proposed by the software).

c. Type a new name for the main project file in the File name box (a project name is proposed by
the software). The extension of this file will be spr.

d. Click Save. A progress window is displayed, detailing progress.

GNSS Post Processor

Saving databaze files

O

Saving project — Progress bar

e. From here, you can continue to work with the software or close it if you are finished.

o : . L
** If you continue to work in the software and post-process your data again using different process parameters, you must save
your project again to apply changes in external files. In this situation, you do not need to specify a new project name. You
can select File > Save to save the current project with the same name.

X/
** Once saved, you can open an SPR directly from Windows Explorer by double-clicking on it. It will open the software and
open the project right away.

)
** You must keep all files related to the project database in the same directory. Database files are saved in the same location
as your project file.

3.7 Exporting
After post-processing, you can export sites, baselines, trajectories, PPP results and features.
See Export chapter for details.

3.8 Archiving Project

Once your project is finished processing and all your results are exported, you can archive your project.
When you save your project as an archive, all data related to your project (e.g. observations, project
database files) are stored in one file with the spr.zip extension. The objective of an archive is to make a
project moveable to any location without having to manage the directories in which the project’s data files
are stored. The project archive can be opened in a folder different from the original location of the project
(or even on another computer) and then used normally.

Archives are created and opened through the File menu.

EZSurv® User Guide 33



// GNSS Post-Processing
I ————

3.8.1 Create an Archive

Before creating an archive, you must first save your project in a project file. Look in section GNSS
Processing Workflow — Saving Project  for information how to save your project. If no project file exists
before trying to create an archive, the following message box will be displayed:

- — e
GMSS Post Processor M

i Unable to archive a project if it has not been named first. Save this
project and try again.

Error — Unable to archive a project

B To create an archive

a. From the main menu, select File > Archive Project... or click on q in the Main toolbar. The
Select file name for archive is displayed.

2 ™
I:‘ Select file mame for archive ﬂ
Sa\re'l_n:l | SampleData _-d = Ic_ni{ '
Marme : | Date medified = | Ty
. Kinematic 11/02/2011 2:05 PM  Fi
| PRP 17/02/201111:16 ... Fi
| Static 10/02/2011 9:50 &AM Fi

! il

v
File name: tatic sor.zi Save I

Save as type: I.!'u-chive {".zpr.zip) ;! Cancel

Help |

Select file name for archive

Select the directory in which you want to save your project archive.
Type a new name for the archive file in the File name box or accept the default.
d. Click Save. The Archiving... progress window is displayed, detailing progress.

Archiving...

Saving main project

-

Create an archive — Progress bar
o
DX

During the archiving process, the current project is saved automatically before saving the archive.

e. Once the archiving process is finished, the current project is closed. The archive file is available in
the directory you have selected.
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The archive contains all data files related to the project. This includes:
e Project database files;

¢ Data input files collected on the field and required for post-processing, such as observations and
orbits data files;

¢ Resultfiles if they exist;
¢ All other files required by the project.

X/
*s* The archive will contain only the files required for Post Processing purpose. Extra files collected by your GNSS collector

may NOT be included.

The internal archive file format uses the standard ZIP format. All project files are stored in the root of the
ZIP file. All data input files are stored in a temporary tree structure inside the archive file to insure that files
with the same name and a different directory location are properly stored and not overlapped. All data files
coming from a particular directory will be stored under the same directory. Observations and orbits data
files added during automatic base download are stored with the project in the root of the ZIP file.

/
*s* The ZIP file is encrypted with a password to insure the integrity of the data. Therefore, you can only open the archive

with the software to restore your project files.

3.8.2 Open an Archive

You can restore an archived project by opening the archive. Once the archive is opened, you have access
to your old project and you can modify it, e.g. adding new files, re-computing data. You can archive it
again after modifications.

B To open an archive

a. From the main menu, select File > Open Archived Project... or click on in the Main toolbar.
The Select archive to open is displayed.

- R—
[ ] Select archive ta open ﬂ
Look in: | | SampleData _vJ = |‘=_°F v
Mame ’ Date modified Ty
. Kinematic 12/09/201111:12 ..  Fi
l Loop 09/11/2011 8:22 AM  Fi
3 PEP 17/10/2011 408 PM  Fi
| Static 15/04/201111:30 .. Fi
{ L WiyProject.sprzip 22/02/2011 2:95 PM =)
< | il | &
File name: |MyProject spr.zip Open I
Files of type: | Archive (" spr.zip) -l Cancel
[ Open as ead-only Help
L8 A

Select archive to open

b. Select the directory in which your project archive is located. Then select the name of the archive.
It will be displayed in the File name box. Click Open.

c. The Browse for Folder window is displayed, asking in which directory you want to extract the
archive. Select a folder and click OK.
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i Browse for Folder “1

Where do you want to extract the archive

C:\sampleData\MyPraject

o rewwal -
3 j,- readgpz
p Ju Recovery
4 |, SampleData
Ly Kinematic

i Loop =
[ MyPragect| I
b FPP
B L) Static
» L s i

[ ok ][ concel

Open Archive — Browse for Folder

Uncompressing archive

d. The Opening archived project progress window is displayed, detailing progress.

Open Archive — Progress bar

K/
** If another project was already opened in the software, this project will be closed before extracting the archive. You will be
prompted to save your project if it was modified since last saved.

e. Once the extraction is completed, the project is displayed in the software.

EZSurv® User Guide 36



Il GNSS Post-Processing

User Guide

Chapter 4

4 Process Parameters

In the software we have tried to minimize the process parameters in order to ease the user experience.
Process parameters are used by the software to help you to get the best out your GNSS raw data
(pseudorange, carrier phase and doppler data). These parameters include mask angles, DOP cutoff,
data interval, etc. When you first install the software, default values are set for all process parameters.

+°  When you modify process parameters within a project, they are saved with the project and they remain the same until
a new modification.

+° To set process parameters as default parameters (to be used every time you start the software), you have to set them
when there is no project opened. In this case, process parameters will be set as global defaults.

4.1 Processing Mode

4.1.1 Setting Processing Mode for current project

The software supports two processing modes, the Differential Positioning and the Precise Point
Positioning (PPP) mode. You have to select your processing mode first. In the same project, you cannot
mix differential and PPP processing, you select one or the other. The default mode is Differential
Positioning .

a. From the Edit menu, open Processing Mode and select the new Processing Mode.
b. The active Processing Mode is indicated by a check mark on the left of the item.

File [Edit| View Analysis Tools Window Help
g = h BEGE
= Baseline.. ;?’i

Trajectory...
PPR.,

Processing Mode ¥ Differential Positioning
PlGEes ParanTete Precise Point Positioning (PPP)

Rejected Satellites...
Geoid...

Antenna...

Setting Processing Mode for current project

4.1.2 Setting default Processing Mode

a. Close any active project using File > Close .
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b. From the Edit Default menu, open Processing Mode and select the new default Processing
Mode.

c. The default processing mode is indicated by a check mark on the left of the item.

IEd'rtDefauh View Tools Help

Processing Mode » | Differential Positioning

Precise Point Positioning (PPP)

Process Parameters...

Geoid...

Antenna...

Setting default Processing Mode

4.2 Process Parameters

All process parameters are edited using the Process Parameters dialog box. This dialog box can be
displayed by following one of these procedures:

¢ Select Edit > Process Parameters from the main menu;

|
« Click \ﬁ on the Main toolbar.

4.2.1 Setting Process Parameters for current project

' ™
Process Parameters u

 Differential Process Parameter

r Solution Parameter r~ Cutoff Parameter
Conztellations Mazk angle < |10 -
o M Il I I
. zatellik < -
" Mum. zatelites 4
™ Galileo [E] [PooF =] » [0
[~ BeDoulC)
r Pre-Process Paramet

[~ Set minimum process interval to 1 second [when applicable) [™ Search for broadcast orbits

[V Activate motion detection W Search for base stations

[~ lgnore points in bajectories [~ Search for precise orbits

¥ Fix carier phage ambiguities

¥ For dual frequency data, apply ionospheric |2D km
carrections far distance longer than

0K I Cancel Uzer Default

Process Parameters for Differential Positioning

e Solutions parameters

o Constellations : Selecting more than one constellation will give you extra satellites which
usually mean a better position accuracy. This option has no effect when no data of that
constellation has been collected.

=  GPS (G): GPS (G) are always processed.
= GLONASS (R): When checked, GLONASS data will be processed.
= Galileo (E) : When checked, Galileo data will be processed.
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= BeiDou (C) : When checked, BeiDou data will be processed.

Set minimum process interval to 1 second (when appl icable) : This option is
applicable only to a small data intervals like 0.01, 0.02, 0.04, 0.05, 0.10, 0.20, 0.25 and
0.5 second. When checked, the resulting trajectory will be generated at an interval of 1
second. This speed up the process a little and avoid generating an exceeding large
trajectory file.

Activate motion detection : Automatically detect if the observed location is static or in
movement. This should be checked when you do static or stop-and-go data collection.
However, when observing a slowly moving object (tidal gauge), you should uncheck it.

Ignore points in trajectories:  Process trajectory without using any sites or points already
present within the rover file. This is typically used for debugging purpose. For instance
you may have set a site observation while you were moving. Such a situation may corrupt
you post-processed positions. By checking this option you will be in a position to detect
such problem.

Fix carrier phase ambiguities : Allow the software to launch its ambiguity fixing algorithm
(for Survey applications). In harsh environment (under canopy) you should uncheck this
option (otherwise it may sometimes generate bad fixes). So when processing typical GIS
data (sub-meter/sub-foot), this option should be unchecked.

For dual frequency data, apply ionospheric correcti ons for distance longer than

This option is for L1/L2 receiver only. When checked, it applies ionospheric corrections if
the distance separation between the known position (base station) and the unknown
position is longer than the specified value. More specifically it will compute an L3 solution
(ionospheric free combination).

e Cutoff parameters :

o

Mask angle: Specify the minimum mask angle to be used. A low angle allows the
software to use more satellites, but at the same time increases the potential of including
bad data into the processing (multipath effects). Low observations are usually noisier. A
proper mask angle should be between 10 and 15 degrees.
Num. satellites: If at a specific epoch the number of satellites used to compute the
position is lower than the specified value, this epoch is rejected.
Geometry cutoff: First select the type of geometry cutoff (DOP), and then enter the
maximum value for it. If at a specific epoch the DOP value is higher than the specified
value, this epoch is rejected; The type of geometry supported are:

= PDOP: Position dilution of precision. Use horizontal and vertical precision;

= GDOP: General dilution of precision. Use horizontal, vertical and time precision;

= HDOP: Horizontal dilution of precision; Use only the horizontal precision;

e Pre-Process Parameters :

0

Search for broadcast orbits:  Download and add broadcast orbits to your project. These
are daily orbits files for all satellites of all constellations requested in Constellations
section so they can be used with any project. Broadcast orbits usually come with your
data and from base stations so in most cases, you do not need these extra orbits. Please
note that these broadcast orbits take at least a full day before being available.

Search for base stations : Download and add base stations from the providers defined in
Tools > Base Providers > Providers Manager . You must keep at least one base
provider active for this option to work.

Search for precise orbits : Download and add precise orbits from the providers defined
in Tools > Options > Orbits . Please note that precise orbits takes at least a full day
before being available and the best quality (final orbits) is available only about two weeks
after collect.
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R
« User Default: Reset all values back to the default values.

When PPP mode is selected, the Process Parameters dialog is slightly different. It is a subset of the one
described above.

- ™
Process Parameters u
— PPP Process Parameters
 Suolution Parameter  Cutaff Parameter
Constellations Maszk angle < |15 -
¥ GPS [G) _
Hurn, zatellites < |4 vl
[ GLOMASS (R)
™ Galilen [E) |POOP =] > o
I BeiDou[C)
r Pre-Process Parameter
[~ Set minimum process interval to 1 second [when applicable) [™ Search for broadcast orbits
[V Activate motion detection W Search for precise orbits

™ lgnore points in PPP (kinematic)

ok I Cancel Uger Default

Process Parameters for PPP

4.2.2 Setting default Process Parameters
The default Process Parameters are used for new project only. When opening an existing project, that
project keeps its original parameters.

Setting the default Process Parameters is almost identical to setting the Process Parameters for the
current project.

Close any active project using File > Close.

From the Edit Default menu, select Process Parameters...
Modify any parameters you want to change.

Click OK.

a0 o
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e T ==

— Differential Process Parameter

 Salution Paranmeter  Cutaff Parameter

Constellations Maszk angle
¥ GPS [G)

¥ GLOMASS [R)
[ Galilea [E) |POOP ~| > |0
[™ BeiDoulC]

Mum. satelites

~ Pre-Process Par

[~ Set minimum process interval to 1 second [when applicable) [~ Search for broadcast orbits
v Activate mation detection v Search for baze stations
[ Ignore points in trajectonies [~ Search for precise orbits

[V Fix carier phase ambiguities

¥ For dual frequency data, apply ionospheric |2D km
comections for distance longer than

oK I Factom Default

Default Process Parameters for Differential Positioning

The Factory Default button will reset all parameters to factory defaults. These are the recommended
setting for general projects.

The same procedure applied to the PPP Process Parameters .

4.3 Rejected Satellites

This option allows you to reject one or several satellites from the processing. Satellites can be rejected
totally or can be rejected for a specific period of time.

The Rejected Satellites dialog is available from the Edit > Rejected Satellites... menu.

B Reject a satellite

a. Click Add. If this is the first satellite to be added to the list, the List of rejected PRNs and the
PRN Rejection Setting portions of the dialog box are activated and a new record is displayed in
the List of rejected PRNs . If other satellites exist in the list, the currently selected record will be
copied.

b. Select the satellite PRN number you want to reject from processing from the drop-down list on the
right side of the dialog box. The record in the list is updated with the new information.

e GPS satellites start with a “G”.
*« GLONASS satellites start with an “R”.
* Galileo satellites start with an “E”.
« BeiDou satellites start with a “C”.
c. Select one of the following option buttons:
* Always : This option causes the selected satellite to be rejected in all computation.

* Time span: This option allows you to reject a portion of an orbital arc from processing. When
selected, the boxes directly under the option button are activated, enabling you to specify the
start/end date/time of rejected period.
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d. Click OK to save the information and close the dialog box.

[ Rejected satellites [

— List of rejected PRMs — PRM Rejection Setting
FRM  Start Time End Time

PRN GOT ~

* Always y
¢ Time span [G032
GO4
GO5
GOE
GO7
GOog
G09
G10
G11 I
JG12

G13 H

G14

GOl Always

i T

Rejected Satellites

B Remove a rejected satellite

a. Select the rejected satellite (from the List of rejected PRNs ) you want to delete. The record is
highlighted.

Click Remove . The satellite is removed from the list.
Click OK to save the information and close the dialog box.
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5 Antenna Models

Antenna models can be defined and selected in the Antenna Models Editor accessed through Edit >
Antenna... from the main menu.

i B
Antenna Models Editor u

— Antenna Maodels

Madel Radius ARP Offzet L1 Offset L2 Offset
(m] (m) [m] (m)

<Morex 0.000 0.000 0.00o0 0oooa .
APS_APS-F 0.000 0.000 0.0947 0.0862
ATHFE_ 7R 0083 0.000 0.01en 0.0000
HermizphereGP5_A100 0.064 0.000 noien 0.0000
HemizphereGPS_a20 0.064 0.000 n.oen 00000
B 0.000 0.0877 01175
[1.0661

0.000

TOMICEATY ANrT7rmos A ann A ann noaren A arae

Hew... | Irpart... | Edit... Femowve

— Predefined antenna modelz [FCY file]
& NGS5 Modeks

" User I J
oK I Cancel | Help |

Antenna Models Editor

Antenna models are usually required when processing observations collected with survey grade receivers.
When selecting the appropriate antenna model, it is possible to reduce slant antenna heights (measured
in the field) to vertical heights and to account correctly for antenna phase center vertical offset. This latter
issue is particularly important when the user is seeking for centimeter level accuracy and is using
antennas of different models at the base and the remote receiver. Within this dialog, you have the
functionality to define, import, edit, and delete antenna models.

An antenna model is defined by a model name, a radius, an ARP offset and a vertical offset for L1 and L2
frequencies. The vertical offset for L2 will be zero if the antenna is single frequency. The radius is
measured from the center to the edge of the antenna at the measurement mark (when measuring antenna
height). The vertical offset is the distance from the reference point of height measurement (usually the
measurement mark or the Antenna Reference Point (ARP)) to the antenna phase center. Various
reference points of measurement and methods to measure antenna heights are presented in next section
(Antenna Models — Measuring Antenna Heights ).
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Antenna radius and phase center vertical offset parameters of a GNSS antenna

Models can be defined by the user by clicking on New.... They can also be imported from a predefined list
by clicking on Import... . The NGS list is the official list of antenna models calibrated by the U.S. National
Geodetic Survey (NGS) (http://www.ngs.noaa.qov/ANTCAL/). Absolute calibration values are used;
information about the difference between absolute and relative antenna calibration is given in next section
(Antenna Models — Measuring Antenna Heights ). The NGS list is provided with the software and
updated on your computer through Automatic Updates (section Options — Updates ).

You can also load your own predefined antenna models file. Antenna models in the file must be NGS
format.

o,
*s* The software is distributed with a short list of predefined antenna models not available in NGS list. Their L1 and L2 vertical
offsets are computed with respect to their respective measurement mark. The radius is given at the measurement mark.

)

** When RINEX files are downloaded through base station providers using Automatic Download, the antenna model indicated
in the base station file header can be automatically loaded in addition to the base station antenna height. It will be loaded if
this antenna model matches exactly one of the antenna model name listed in the predefined antenna models file.

If you are creating your own model instead of using a predefined model, please refer to the technical
specifications provided by the manufacturer of your antenna for the radius value and antenna phase
center vertical offsets. These specifications can vary with the antenna model, hardware revision, and the
use of chockerings or other device. You can also get more information on GNSS antenna calibration at the
U.S. National Geodetic Survey (NGS) web site (http://www.ngs.noaa.gov/ANTCAL/).

X/
** The antenna model highlighted in the Antenna Models window is the default. It means that this model will be associated to
each observation file to be imported in your project unless you specify another model to be associated with a particular file.
To change the default model, select another model from the list and click OK on the Antenna Models Editor dialog.

** There are three ways to associate an antenna model different from the default to a particular observation file:
1) through the Site Editor window in Occupation tab (see section Editing — Site );

2) through the Rover Editor window (see section Editing — Rover );
3) when downloading a RINEX base station file through Automatic Download.
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5.1 Antenna Models Editor

5.1.1 New antenna model

From the Antenna Models Editor , click New.... The New Antenna Model is displayed.

[ MNew Antenna Model ﬂﬂ‘
todel I
Badiuz |D m
ARP Offset o m
L1 Offset o m
L2 Offset jo m

’TI Cancel
L g

New Antenna Model

¢ Model: Name of your new antenna model.

¢ Radius: Radius of the antenna model. If you measure heights vertically on the field and do not
need to correct for slant height, enter 0.

¢ ARP Offset : If your measurement mark is distinct from your ARP, you need to enter the ARP
Offset . If your measurement is already at the ARP, enter O.

« L1/L2 Offset : These values should be the vertical offset between the antenna phase center and
the reference point of measurement (when measuring antenna height) for each frequency. If the
antenna is single frequency instead of dual frequency, enter 0 for the L2 Offset .

Click OK. You are back to the Antenna Models Editor dialog and the name of your new antenna
model appears in the Antenna Models list and is highlighted as the default model.

5.1.2 Import a predefined model from a list

a. From the Antenna Models Editor , click Import... . The Import Antenna Model is displayed with
antenna models as calibrated by NGS (absolute values).

' ™y
Import Antenna Model M
— Preset Antenna Models

Hodel Description L1 Offzet [m)] L2 Dffset (m)
AERATIETR_382 THCF-000-RG-39-MM, RF connector->Marth 0.0433 0.0567 -
AERATIETS_ 39 Mwd-THCFB-000-RG-26-11 GPS/GLOM, RFC->M 0.0602 -0.0079
AERATTEFR_B0 THCF-000-RG-43-NM. top of label-»Marth 0.0088 0.0385 D
AERATIEFS 81 AT1ETE-E1W-THCF-000-RG-39-MM, arrow-»M 0.0323 0.0215
AERATZYFR_180 L1/2 0.0545 0.0g12
AERAT2775 153 deradnt AT 27751590 no radome 0. a3

AERAT . 155[5FEE] Aerodn 5-159w +1adome
AERATZ7FE_160 Li/L2
AERATZ77E_270 L1/L2
AERATZ77E_382 THCF-000-RG-39-MM, THC RF connectar-: M
AERATZY7E_41 Avyiation L1/L2

AFCATATIE AN N

— Predefined antenna madels [PCV file)
& NGS Models

= User I J

Import Antenna Model
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5.1.3

oo

5.1.4

oo o

5.1.5

EZSurv® User Guide

Select the antenna model you want to import from the list. Click OK.

An Import Antenna Model edit box is displayed with the name of the selected model, a blank
Radius and ARP Offset , and the L1 Offset and L2 Offset . The Model name cannot be saved
with its original name so a “*" is appended to your selected name. You can edit the name before
adding it to your list. The Radius and ARP Offset must be edited. If you measure heights
vertically on the field and your measurement point is at ARP, enter 0 for these two parameters.
The L1 Offset and L2 Offset values cannot be edited.

)
** L1 Offset and L2 Offset from NGS's predefined models all refer to the Antenna Reference Point (ARP), which is the bottom

of the antenna. If you want to use one of these predefined models but measure antenna height at a point that is not the
ARP, see section Antenna Models — Measuring Antenna Heights  to know how to define your antenna model.

rlm;mrt Antenna Model Mﬂ
Model AERATZ775 150(5PEET]
R adius | m
ARF Offset | m
L1 Offset |7z m
L2 Offset | [TEE] m

’TI Cancel
. J

Import Antenna Model — Edit

Click OK. You are back in the Antenna Models Editor and the name of your new antenna model
appears in the Antenna Models list and is highlighted as the default model.

Use a different predefined antenna models file list

From the Antenna Models Editor , click Import... . The Import Antenna Model is displayed.
Select the User radio in the Predefined antenna models section.

Use the [...] button on the right and select your file.

Click OK.

X/
*s* The file selected must be compatible with U.S. National Geodetic Survey (NGS) format.

Remove an antenna model

Select the antenna model to be deleted from the Antenna Models
Click on Remove.

A message box requesting a confirmation will show up.

Click Yes. The model is removed from the list.

list.

)
** You cannot delete the default model <None> from the list.

Edit an antenna model

Select the antenna model to be edited from the Antenna Models list.

Click Edit. The Edit Antenna Model is displayed. It is the same dialog box as the New Antenna
Model dialog box.
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c. If the model was originally created using New..., all fields can be edited. However, if the model
was imported from the predefined list, only the Model name, Radius and ARP Offset can be
edited.

d. Edit the antenna model.

e. Click OK to save the changes. You are back in the Antenna Models Editor , the changes are
applied and the name of your antenna model is highlighted in the Antenna Models list and is the
default model.

5.2 Measuring Antenna Heights

This section describes how to measure antenna heights and define the associated antenna models in
different field situations to account correctly for antenna height during processing.

In all situations, if your antenna is single frequency (L1) only, enter O for the L2 Offset .

5.2.1 Vertical Height Measurement to Antenna Reference Point (ARP)

This method is used if the antenna is fixed on a permanent structure, such as a pillar, or on top of a
surveying pole. The ARP is the bottom of the antenna (typical antenna setup of a permanent Base
Station).

L2 phase center oot e

L1 phase center —----- —_— - L2 offset
iLl offset

Antenna Reference
Point (ARP)

Antenna height
measured in
the field

A

Vertical height measurement to Antenna Reference Point (ARP)

Two methods to define your model:

 New: Enter L1 Offset and L2 Offset with respect to the bottom of the antenna. Use the values
provided by the manufacturer of your antenna. Set Radius and ARP Offset to 0.

* Import: Import the model directly from NGS's list. Set Radius and ARP Offset to O.

K/
*s* This case is standard with Base Station Providers. Refer to the information sheet included with your base station data, or
the header of the RINEX base station observation file, for information about the antenna model to use with the base station
observation file.

5.2.2 Slant Height Measurement to Measurement Mark

This method is used when it is not possible to measure height vertically to the bottom of the antenna, for
instance when the antenna is on a surveying tripod. On survey grade antennas, there is a measurement
mark around the circumference of the antenna, and antenna height is measured slant to this mark. When
you define a radius different from zero in your antenna model, this value is automatically used to transform
the slant height into vertical height.

The software’s preset antenna models (not NGS list) were defined for slant height measurement. Their L1
and L2 vertical offsets are computed with respect to their respective measurement mark. The radius is
given at the measurement mark.
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L2 phase center ~ ——=--—=—#= & “Er---eemeaaaoo
L1 phase center =~ ------ . I L2 offset
Measurement mark =777 -":]"-

L1 offset

Antenna radius at
measurement mark
Antenna height

measured in
the field

Slant height measurement to measurement mark

Two methods to define your model:

¢ New...: Enter L1 Offset and L2 Offset with respect to the measurement mark on the antenna,
and enter the Radius . Use the values provided by the manufacturer of your antenna. If the
measurement mark is at the ARP, set the ARP Offset to 0.

¢ Import...: You can use the Import button if the measurement mark coincides with the bottom of
the antenna (ARP). In this situation, the Radius will be the radius of the antenna at the
measurement mark. Set the ARP Offset to 0.

¢ If the measurement mark is not at the antenna ARP mark, you have to input the proper offset in
the ARP Offset input box. If the measurement mark is above the ARP, the value is positive,
whereas a measurement mark under the ARP is negative.

L2 phase center === —=—-—<=--
L1 phase center ======7---~-

Measurement mark ==~ - T
Measurement mark offset_I \. f lLl N33

Antenna Reference Point (ARP)

Vertical antenna height = Measure vertical height — Measurement mark offset

Antenna Measurement Mark is not at ARP Mark

5.2.3 Height Measurement Directly to L1 Phase Center

This method is used when the coordinates of a station are computed at the antenna phase center. This
situation can occur with certain Base Station Providers, where their published station coordinates are at
the antenna phase center. The height is computed at L1 phase center unless specified otherwise.

EZSurv® User Guide 48



o ——
// GNSS Post-Processing

L2 phase center - ——————
L1 phase center ~-----f-~

Antenna Reference ----
Point (ARP)

Vertical antenna height with
respect to L1 phase center

Fay

Height measurement directly to L1 antenna phase center

Two methods to define your model:

 New...: Enter a value of 0 for the Radius and enter the L1 Offset as a negative value for ARP
Offset . By doing this, you bring back the antenna height at the ARP mark.

e Import...: import the model directly from NGS's list. As previously explained enter a value of O for
the Radius and enter the L1 Offset as a negative value for ARP Offset . By doing this, you bring
back the antenna height at the ARP mark.

5.3 Absolute versus Relative Antenna Calibration

There are currently two types of antenna calibration models that exist: relative and absolute calibration.
For users seeking centimeter level accuracy, the distinction between both types of calibration is important.

Relative calibration was the first calibration method developed: all antenna phase center offsets were
computed with respect to a specific type of antenna, namely the Dorne Margolin AOAD/M_T antenna.

Absolute calibration was recently adopted to be consistent with Precise Point Positioning (PPP)
applications, where centimeter to decimeter level accuracy is reached without the use of a base station,
and to be consistent with absolute satellite antenna phase center offsets used in PPP.

For a given antenna model, relative and absolute phase center vertical offsets can differ by a few
centimeters. Since the GNSS community is evolving towards using absolute antenna calibration, NGS's
absolute antenna models list was implemented in the software instead of relative models.

From a practical point of view , the following rules must be applied when seeking centimeter level
accuracy and mixing antenna models:

» If you are processing with a base station , ensure that antenna models at the base and
rover/static are both absolute models, or that they are both relative models. Avoid mixing absolute
and relative antenna models. Keep in mind that NGS's predefined models are absolute models.

e If you are processing in Precise Point Positioning (PPP) mode (no base station) , ensure that
the antenna model at the rover is an absolute model. PPP is using absolute model for satellite
antenna phase center offset values.
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6 Geoid

In GNSS positioning, heights are computed with respect to a reference ellipsoid. You must apply geoid
undulation corrections if you want to reduce your GNSS heights to the mean sea level (orthometric
height). These corrections are usually computed using geoid proprietary tables provided by government
agencies. The software supports the following geoid models:

¢ NGS (USA) bin and geo files;
¢« NRCan (Canada) byn files;

¢ IGeS Text gra files;

e IGeS Text grd files;

e Surfer binary grd files;

¢ NASA/NIMA (USA) geo files;

¢ SLV (Canada) slv files;

¢ EGM 2008 (Little-endian) files;
¢ New Zealand 2009 sid files;

e Australia AUSGeoid09 txt files;

h = GPS height computed above the ellipsoid
(ellipsoid height)

H = Height above the geoid
(orthometric height or MSL)

N = Undulation of the geoid

Topography
h=H+N

Geoid surface

Spheroid (ellipsoid)

Relation between the ellipsoid and the geoid

‘:‘ If you wish to select a geoid model other than the ones available in the software, you must communicate with the
appropriate government agency and then communicate with Effigis in order to incorporate this new format in our next
release. An alternative is to transform your model in the GRD text format. A description of this format is given in the GRD
Text Format appendix.
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6.1 Setting geoid for current project

Select Edit > Geoid... from the main menu. The Geoid Editor is displayed. It allows you to select the
active geoid for your current project and to edit the list of available geoids.

sea level.

o}
will be used.

' ™
Geoid Editor =5
Geoid Models:

Mame Description - Edit... |
< Jeer undulation>  Undulation entered manually by the user for each site | = Fird... |
g2000:00 Canada HT +2.0 with CGGE 2000 T
g2003h0 Hawuai Grid #1 GEOIDO3
q2003p01 Puerta Rico and Virgit |slands Grid #1 GEDIDO3
g2003u Conterminous United States Grid #1 GEOIDO3
g2003u02 Conterminous United States Gnd #2 GEOIDO3
g2003u03 Conterminous United States Gnd #3 GEOIDO3
2003004 Conterminous United States Gnd #4 GEQIDO3
20032005 Conterminous United States Gnd #5 GEQIDO3
g2003u0& Conterminous United States Grid #6 GEOIDO3
g2003u07 Conterminous United States Grd #7 GEOIDO3 il
A0 Mrvbarrainmnan | laibed Chaban Ead HO CEOIMNOD

0K I Cancel Help
L
Edit — Geoid

Geoid Models : The selected model will be used to reduce your ellipsoidal heights to the mean
<None>: No geoid selected. Mean Sea Level will not be available. Only Ellipsoid Height

<User undulation> : User requires all undulations to be set manually. Each site will have

an undulation of zero until the user has edited it manually. This is not recommended. It is

a lot easier to use an

existing geoid instead.

Edit: Click the Edit... button to open the Geoid Manager and edit the geoid models list.

)
** The geoid models list is global. This means that adding a new geoid will make it available in any project. Be careful if you
remove a geoid. If you open an existing project that used a geoid that is no longer available, it will use <None> instead.

Find : Using data already in the project, it will find all possible geoid models and display the result

in the Find Geoid dialog. Select the most appropriate geoid for your area.

EZSurv® User Guide

r ™
Find geoid (]
FPaozzible geoid models. Please select the most appropriate far you.
MHame Description
""" Canada HT+2.0 with CGG 2000
g2003u04 Conterrminous United States Grid #4 GEDIDO3
200904 Conterminous United States Grid #4 GEDIDO3
w1 Smgh “World EGMIE
1% I Cancel
"
Find Geoid
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6.2 Setting default geoid

The default Geoid is used for new project only. When opening an existing project, that project keeps its
original geoid.
Setting the default Geoid is almost identical to setting the Geoid for the current project.

Close any active project using File > Close.
From the Edit Default menu, select Geoid...
Select the default geoid.

Click OK.

a0 op

6.3 Geoid Manager

There are two ways to open the Geoid Manager:

a. From Tools > Export > Features... menu. Then, use the E] button on the right of Models in the
Spatial Reference page.

b. Use the Edit... button from the Edit > Geoid... page.

6.3.1 Importing an Existing Geoid Model to the List

Follow these steps to import an existing geoid model to the list.
a. Open the Geoid Manager .

7 ™
Geoid Manager u
MName Description i~

g 200000 Canada HTw2.0 with CGG2000

g2003h01 Hawaii Grid #1 GEDIDO3

g2003p01 Puerto Rico and Virgin lslands Grid #1 GEQIDO3
g2003ul1 Conterminous United States Gnd #1 GEQIDO3

g2003u02 Conterminous United States Grid #2 GEQIDO3
g2003u03 Conterminous United States Grid #3 GEQIDO3
g2003u04 Conterminous United States Grid #4 GEQID03
g2003u05 Conterminous United States Gnd #5 GEOQIDO3
a2003ul6 Conterminous United States Grd #6 GEQIDO3
g2003u07 Conterminous United States Grid #7 GEQIDO3
g2003u08 Conterminous United States Grid #8 GEQID03

02006a01 Alaska Grid #1 GEQID06
A MNE=N? Alzeles Grd #2 GENINNA S
I Import... I | Remame.. || Delete | [ Close ]
A S

Geoid Manager

b. Click Import... to import a new geoid model file to the list. This opens a file selection dialog.
Use the list at the bottom to filter the type of geoid file to display:
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All Files (*.)
MNGS (US4) Geoid Files (*.bin)
MRCan (Can) Geoid Files (*.byn)
1Ge5 Text Geoid Files (*.gra)
[Ge5 Text Geoid Files (*.grd)
Surfer Binary Geoid Files (*.grd)
MASASMNIMA (USA) Geoid Files (*.bin)
MNGS (USA) Geoid Files (*.gec)
SLV (Can) Geoid Files (*.shv)
EGM 2008 (Little-endian) (*)
Mew Zealand 2009 (*.zid)
Australia AUSGeoid0d (*.bd)
Geoid Manager — Open dialog — filter

c. Select a geoid file and click Open.
d. Enter a name and description for the geoid model and then click OK.

rlmpmGeoid =)

Please enter name and description for your new geoid.

MName: Local

Description: ' Local Geoid Model

[ ok || Cancel

Import Geoid

e. This imports the new model to the list, preceded by a U to indicate that it is a user-defined
model, rather than a preset model. Only user-defined models can be renamed and deleted.

' ™y
Geoid Manager u

Mame Description ta

g2005u04 Conterminous United States Gnd #4 GEOQIDOS
a2005u05 Conterminous United States Grd #5 GEQIDOS
g20059ul6 Conterminous United States Grid #6 GEQIDOS
g2005u07 Conterminous United States Grid #7 GEQIDOS
g 2005008 Conterminous United States Gnd #8 GEOQIDOS

U Local Local Geoid Model
mexS7c Mexico Central GEOIDS6
mexS7e Mexico East GEQIDSE
mescd P Mexico West GEQIDIE
WNLGED2004 Netherand Geoid 2004 (NAP)
nzgeaid15 New Zealand Quasigeoid NZGeaid05
SAGEQID2010  South Africa SAGEDID2010
wanar1 Bk ilnedd ESMGE i
I Import... I | Bename... | | Delete | [ Close
L A

Geoid Manager — With a user geoid

6.3.2 Renaming a Geoid Model

Follow these steps to rename a geoid model that you have previously imported to the list.

a. Open the Geoid Manager . Select a user-defined geoid model from the list (one with a U
besides the name)
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' ™y
Geoid Manager u

Mame Description ta
g2005u04 Conterminous United States Grid #4 GEQIDOS
g2005u05 Conterminous United States Gnd #5 GEOQIDOS

g20059ul6 Conterminous United States Grid #6 GEQIDOS
g2009u07 Conterminous United States Grd #7 GEQIDOS
g2005u08 Conterminous United States Grid #8 GEQIDOS

Local Gecid Madel

mex37c Mexico Central GEDIDI6
mexS7e Mexico East GEQIDSE
mezcd i Mexico West GEOIDSE
NLGED2004 Netherland Geoid 2004 (NAP)
nzgeoidl5 Mew Zealand Quasigeoid NZGeoid05
SAGEDID2010  South Africa SAGEODID2010 I
wuna1 Bk Windd ErZMGE
mpor.. | [ Fename... | [ Deete | [ Gose |
S J

Geoid Manager — Select user geoid

b. Click Rename... Enter changes to the Name and Description then click OK.
rRename geoid u1

Please modify name and description for your cument geoid.

MName: Local NE

Description: ' Local NE Geoid Model

[ ok ][ canesl

Rename geoid

6.3.3 Deleting a Geoid Model

Follow these steps to delete a geoid model that you have previously imported to the list.

a. Open the Geoid Manager . Select a user-defined geoid model from the list (one with a U
besides the name).

i ™y
Geoid Manager u

-~

MName Description

g2005u04 Conterminous United States Grid #4 GEQIDOS

g2005u05 Conterminous United States Grid #5 GEQIDOS

g2005u06 Conterminous United States Grid #6 GEQIDOS

g 2005007 Conterminous United States Gnd #7 GEOQIDOS

g20059u08 Conterminous United States Grid #8 GEQIDOS
Local Geoid Model

mexSic Mexico Central GEDIDS6
mex3 e Mexico East GEQIDS6
mex S Fw Mexdico West GEDIDSG
WNLGED2004 Netherand Geoid 2004 (NAP)
nzgeoid15 New Zealand Quasigeoid NZGeoid05
SAGEDIDZ010  South Africa SAGEOQID2010
wanar1 Bk ilnedd ESMGE i
[_tmport... | [ Fename... | [ Delte ][ Cose |
L A

Geoid Manager — Select user geoid

b. Click Delete. Click Yes to confirm.
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s Ty
Geoid Manager m

@ The geoid 'Local ME' will be deleted, Do you want to proceed?

Yes ] i No |

Geoid Manager — Delete Confirmation

6.3.4 Closing

You can close the geoid manager using the Close button or the on the top right.
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User Guide

Chapter 7

7 Views

The software allows you to look at raw data and/or results using different windows (or views). The main
views supported are the following:

¢ Plan View;

* Graphical Analysis Views (raw data and results);
e Text Views (results);

¢ Project Manager.

7.1 Toolbars

The software uses two toolbar groups. These are floating toolbars that can be docked to the edge of the
program window. You can resize a floating toolbar by moving the pointer over any edge until it changes to
a double-headed arrow, and then drag the edge of the toolbar. You display the toolbar through View >
Toolbars from the main menu. When you move your cursor over a toolbar button, its function is
displayed.

O T I

60 -GH1a 0068k

Analysis

=

] =
2% AP AL %%R&KE A GRK K KRR LM ]

Toolbars

7.2 Plan View

The Plan View is used to display field data as well as post-processed results. The Plan View has two
components: the plan view itself to display graphically the software’s data and results (sites, rovers,
baselines, trajectories, PPP and loops) and a scale bar providing you with distance information.

You can display the Plan View using View > Plan or by clicking on the E button in the Main toolbar.

[30¥(UTM): 456461,199 4477563166 |Geo WGSBS
Plan View — Status bar

¢ (Left pane) : Coordinate information (position of the cursor)
¢ (Right pane) : Mapping system used
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If you right-click anywhere in the background of the Plan View, you will get a speed menu with the basic
command. Right-clicking on a graphic element will display extra commands on the speed menu.

v Mormal
ZoomIn
Zoom Cut
Zoom Box

Center

Fit All

Plan View — Sites — Speed Menu

e Normal : Set the normal mode. See the Plan View Modes section below for more details.

e Zoom In: Set the Zoom in mode. See the Plan View Modes section below for more details.

e Zoom Out : Set the Zoom out mode. See the Plan View Modes section below for more details.
e Zoom Box : Set the Zoom box mode. See the Plan View Modes section below for more details.
e Center: Set the Center mode. See the Plan View Modes section below for more details.

e Fit All : Display all data at a maximum resolution in the Plan View window.

7.2.1 Site and Rover

Sites are displayed along with their site name using a user defined symbol (/5_5\.). If the site has been

occupied more than once, its number of occupations is displayed in parenthesis below its symbol (ﬁk).
Sites within rover files (or trajectories) can be displayed separately from sites defined in static files (sites
within rover files are referred as trajectory sites).

Rovers include several epochs (for instance, a few hours at 1 sec data interval), and the software displays
the position of each epoch of the trajectory as a series of symbols (). If you did not record positions in the
field (so recording only raw GNSS data), the software will compute a position at epoch of the raw GNSS
data file in order to display rover epoch positions.

= Plan View [ro-|-o- ]

ey
be o.oo.o.n.......ﬁc‘aoooo.

0 W B s.om |HNS +o-or SN 15.0rf NS 20.0rrJ NS 25.orJENNS 30.0rSENS 3. 0rJENNER <. o BN .o NS <o.0rJEER
Plan View with sites and a rover
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Edit Site...

v Normal
ZoomIn
Zoom Cut
Zoom Box

Center

Fit All

Plan View — Site — Speed Menu

e Edit Sites... : Display the Site Editor .

Edit Rover...

¥ | MNormal
ZoomIn
Zoom Qut
Zoom Box

Center

Fit All

Plan View — Rover — Speed Menu
« Edit Rover... : Display the Rover Editor .

7.2.2 Baseline and Trajectory

Baselines are displayed as solid lines connecting two site symbols through their centers. If a baseline has
more than one occupation, the number of occupations is displayed in the center of the line, encircled
().

W N 2oooom  [EESNNR <000 [ EOONGR oooom |BMBNR coooom  [EMEMNR 10ocoom NN 120000m

Plan View with baselines
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Edit Baseline...

Baseline Analysis...

v Normal
Zoom In
Zoom Out
Zoom Box

Center

Fit All

Plan View — Baselines — Speed Menu

e Edit Baseline... : Display the Baseline Editor .
e Baseline Analysis ...: Display the Baseline Summary .

A trajectory is displayed as dashed lines connecting its base site (reference station) when the trajectory is
processed. Additionally, as opposed to a rover, each position of the file is connected. As you will notice,
usually rover paths are more or less accurate since epoch files are from point positioning results. When
you generate a trajectory, you connect the rover points. After processing trajectories, the epoch file is
updated with the trajectory results (you will notice the benefit of processing a trajectory).

= Plan View [E=H o

W N SO0 rooom NSNS zooom [ESON 2000w [EESN <0oon |ESBOR Sooom [SSDNN cooor  [ESBNEM 700

Plan View with trajectory

Edit Trajectory...
Trajectory Analysis...

v | Normal
ZoomIn
Zoom Qut
Zoom Box

Center

Fit All

Plan View — Trajectory — Speed Menu

e Edit Trajectory... : Display the Trajectory Editor .
e Trajectory Analysis ...: Display the Trajectory Summary .
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7.2.3 Loops

When the plan view and the project manager are opened simultaneously, you can select a loop in the
project manager and that loop is displayed in the Plan View along with its loop hame.

Plan View [= (@[ || 1 Project Manager | =0 =R =
Al data ftems Neme PEM Closure 20 Closure H Closure 30 Longih] ~
2| Loseser .. Loop200 57

\Uf Baselines £ Loop 164 1692 0.173m 0.361m 0403m  238187.001m

||y, Loops | &memz 1651 0.198m 0.40m 0383m  238187.012m

Jj Observations A Loooss 1583 0.051m 0238m 0240m 151503987 m

_ﬁ‘ Orbits A Loopi02 1509 0117m 0.305m 0326m  216257.533m

J.__l, Rovers £ Loop216 1482 0188m 0235m 0301m  201710.806m

JA Stes A oot 1488 D41 m 0178m 0183m  122798.852m

| Trctores A Loooes 1435 0.225m 0.197m 0300m  201710.783m

A Loooss 1470 0.084m 2240m 0350m  238135.863m

£ Loopi00 1441 0.183m 0240m 0312m  216257615m

£ Loz 1391 0041m 0268m 0271m  194770449m

£ ooz 1381 0.033m 0267m 0263m 194770434

A Loooaz 1358 0.232m 0.180m 02%4m  216257622m

£ Loop2es 1358 0165m 0218m 0274m  201710783m
[ g ——— A — A Loopizs 1345 0153m 0247m 029Tm  216257571m -

Plan View with current loop highlighted

7.2.4 Network error ellipses

Error ellipses are the result of a network adjustment. These ellipses (for sites and vectors) are displayed
in the Plan View window.

The size of these ellipses gives you an indication of the quality of your network adjustment. When an
ellipse seems to be too big, you can refer to the analysis window (text) in order to determine the cause of
this problem.

Plan View EIE

Site error ellipse

Vector error ellipse

I 0 zcooor  [EMSNOR <oooom  [EMONN coooom [N 0ooom  |EENNREN 1ocooom ENONN

Plan View with ellipses

)
** The ellipses are always shown in two dimensions, exactly like a confidence region type of 2D + 1D.

7.2.5 Site Ellipse

This ellipse is shown for a site when a network adjustment has been done, if this ellipse is big enough to
be shown and if the Site ellipses option is selected in the Network page of the Tools > Options dialog
box.
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If the ellipse is not big enough to be shown, the usual site symbol is displayed. However, its color is

changed to orange and the symbol itself is doubled (

7.2.6 Vector Ellipse

This ellipse is shown only if the network adjustment has been done, if this ellipse is large enough to be
shown and if the Vector ellipses are selected in the Network page of the Tools > Options dialog box.

Note that the ellipse is placed in the middle of the vector.

7.2.7 Ellipses for trajectory positions

The error ellipse associated to the position of each epoch of the rover will be displayed on the Plan View
if the Trajectory Ellipses Toggle is checked in the Plan View page of the Tools > Options dialog box.
When unchecked, the rover symbol will be displayed instead of the ellipse.

The ellipse is calculated in 3D (but displayed in 2D + 1D) using the variance-covariance matrix for the
current position and the confidence level.

7.2.8 Toggling data/results On/Off from the Plan View

All data and/or results that can be displayed in the Plan View can be toggled On/Off using the View
menu. Under this menu you will be able to toggle On/Off all data/results (sites, rovers, baselines,
trajectories, loops, trajectory sites, trajectory ellipses, sites ellipses, vectors ellipses). You will notice some
dependencies in the view: for example, if rovers are toggled off, trajectories are disabled from the menu
(you need rovers to display trajectories). These settings are also available in the Plan View and Network
pages of the Tools > Options dialog box.

[ View | Analysis Tools Window Help
Project Manager F3

v Show Sites

v Show Rovers

v Show Baselines

v Show Trajectories

v Show Loops

Show Trajectory Sites
Show Trajectory Ellipses

v Show Site Ellipses
v Show Vector Ellipses

R R Py

View Menu — Data/Result (In Differential Positioning Mode)
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[ Options ==

Orbitz I Updates I Farmat I Loop I Metwark
[ Time I Combinations l Data Files l Lirnits:

Symbol Settings

| Symbol Type I:I
ISite VI

Dfspla_l,lToggIes-
¥ Sites ¥ Baselines
¥ Rovers ¥ Trajectories

W Loops [ Traj Sites
W Trajectory Elipses /

Orbits | Updates I Farmat I Loop:

Metvaork, Sdjeet=nt o
R ! _AMI

Sumiany Sechions— *Elipses in Plan Yiew

[T Misclosures V¥ Siteelipses ¥ Vector ellipses
' Adjusted coordinates Elipse scale factor: I‘I vi
I Residuals

Coslaaatisn Mote: Elipses are always shown with

Options — Network — Site/Vector Ellipses (In Differential Positioning Mode)

[View| Analysis Tools Window Help
Project Manager F3

i SN
Show Sites

Show Rovers

Show Rover PPP

Show Rover PPP Ellipses

View Menu — Data/Result (In Precise Point Positioning Mode)
o " N
Options m

Lirnits | Orbits I Updates I Farmat
i Time: I Combinations I Data Files I

e
5]

e E SRS

Genesa- +
isplay Toggles:
¥ Sites
¥ Rovers Site -
¥ Rover PRP

L]
W Rover PPP Elipses /
e
,.."M%_mbi&s‘it Hei —

Options — Plan View — Display Toggles (In Precise Point Positioning Mode)

Symbol Settings
Symbal Type
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7.2.9 Plan View Modes

These different modes are used to navigate through the Plan View . Each mode has its own cursor. The
supported modes are the following:

Button Cursor Name Details

R? Lx) Normal It is the standard mode. When you are in a normal mode, you
can double-click an object and a dialog box will be displayed
allowing you to do an action on this specific object.

Zoom In It is used to zoom in an area. When you zoom in, you see less
area but you see it in more details.

Je

Je)

Zoom Out To zoom out an area. When you zoom out, you see a larger
area with fewer details.

b
Jo

o P Zoom Box | Itis used to magnify a specific area. Position the pointer to the
left of the area in which you wish to zoom and click and hold
down the left mouse button. Drag the pointer across the area
that you wish to zoom. A border is displayed over the selected
area. Release the mouse button. The selected area is
centered and expanded in the Plan View window at a
maximum zoom factor.

fo!

Fit all It is used to display all data at a maximum resolution in the
Plan View window.
iﬁ =l[||= Center It is used to center your view on a selected point (no scale
~ change).
ﬁ Center XY It is used to center your view around a selected point entered

using the keyboard.

All these cursor modes can be set by the View menu or by the speed menu while the cursor is over the
Plan View (except for Center XY mode that is not available from the speed menu) or by buttons in the

Analysis toolbar.
B Center Plan View M

i i?8821 41.272
0K l Cancel | Help |

Center Plan View

7.3 Project Manager

The Project Manager is accessed by selecting View > Project Manager from the main menu. It is a tool
to control the software without the help of the main menu. All operations can be done through the Project
Manager. The project manager concept is similar to the one used by Windows Explorer. We assume that
users are familiar with Windows Explorer.

You can display the Project Manager using View > Project Manager or by clicking on the ﬂ:g button in
the Main toolbar.
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The Project Manager window consists of two panes:

¢ Selector : located on the left side of the Project Manager window, it consists of a single-column
tree view which displays all available files (observation and orbit files) and objects (primitive and
derived) in the project. These data folders are located under the All data items heading. Clicking
on a data folder causes it to expand, displaying all related data items, underneath the data folder.

¢ Viewer: located on the right side of the Project Manager window, it displays the data associated
with the item selected on the Selector .

[ Project Manager ==
Al data items ||{ File | Obs file 1D | Type | start | Duration | sites
= }_j Kinematic.spr o c'\sampledatakinematic'data. . 20100708 01 NowvAtel 2010/07/05 09120400 00222700 24

i JJ‘ Baselines Q c:\sampledata\kinematic\data... 68HO000T Effigis 2010/07/09 08:59:4500  00:59:55.00 01

Project Manager

/)
*s* Data items can be sorted alphabetically in both ascending and descending order. To reverse the order, click the Data
items heading.

/)

*s* If the column titles are truncated, you can expand them by moving the pointer over the border separating one title from
the next. You will notice that the pointer changes shape. Click and hold down the left mouse button while dragging the
border to adjust size. Release the button when the title is of the desired length.

There is a group of buttons in the Main toolbar that are reserved for the Project Manager :

Dol sl 3Rl QA

Project Manager buttons in the Main Toolbar

The toolbar buttons are the following:
m Add a new item.
m Display selected item’s properties.
& Delete the selected items.
’ .“ Process the selected items.
R Analyze the selected items.
’;i( Delete results of the selected items.

)'E Export selected items.

/
*s* Deleting results is basically putting a baseline, trajectory or PPP back to the unprocessed state. This is very useful in
Network Adjustment to ignore contribution of a vector that produces undesired results.
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In the following section, we present the content of each data item.

7.3.1 Project Folder

The Project folder is a summary of your project.
¢ Property name : a symbol indicating where the property comes from and a name;
e Property value : the value associated with that property;

¥ Project Manager E=8[EeR(E=A
|

All data tems | Property name | Property value

Project CA\SampleDataLoop\Loop spr
Mapping System Geo WGS584

=

Baselines
A, Loops Projection Template Geographic
Datum World Geodetic System - 1584

Geoid Mode! <Mone>

J Cbservations
Orbits
Rovers Static files 15
Sites Broadcast orbits files 12
] \# Trajectories Sites 5

Site occupations 15
Reference sites 1
Post-processed sites 4/4
Post-processed baselines 10410
Post-processed baseline occupations 30/30
Loops 270

! ‘ Metworks Adjusted

=

Project Manager — Project

The five properties at the beginning are fixed properties.

All the other properties depend on the content of the project.
Properties starting with the =l symbol use information not found in any folder of the Project
Manager .

Properties starting with any other symbol get its information from the folder with the corresponding

symbol. For instance, the property starting with Jg\comes from the Orbits folder.

’:‘ For each property with a folder symbol, you will find the same information in the status bar of that folder.

Project Manager — Project — Status bar

¢ (Left pane) :Always empty
¢ (Right pane) : Always empty

Mew project
Save

Save As

Project Manager — Project — Speed menu
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¢« New project : Close the current project and start a new project. This is equivalent to File > New.
e Save: Save project. This is equivalent to File > Save.
e Save As: Save project under a new name. This is equivalent to File > Save As .

7.3.2 Baselines Folder

IMPORTANT: Baselines Folder is only available when working in Differential Positioning mode.

N EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

The Baselines folder is used to display all generated baselines within your project.

¢« Name: a symbol f indicating a baseline along its name and occupation number;
¢ Solution Type : the solution type computed by the software;

¢« RMS: the root mean square of the computed solution;

e Start: the start time of the baseline;

e Duration : the time span of the baseline;

¢ Ant. height 1 : the reduced antenna height for the fixed station;

« Ant. height 2 : the reduced antenna height for the remote station;

F* Project Manager =S =R
Al data items Name | Solution type | RMS | Start | Duration | Ant. height 1 Ant. height 2|
B || ssticsr A/* StationDO1-Station002(01) L1 fed) 0.011m 2010/10/02 11:29:45.00  01:59.55.00 0.000m 0.000m
"| 7 SttionDD1Siton00301) 13 fxed o) 0014m 2010/10/02 11:29:4500  01:59.55.00 0000m 0000m
J& Loops f StationD01-5tation004{01) L3 fxed ionodree) 0.016 m 2010/10/02 11:29:45.00 01:59:55.00 0.000 m 0.000 m
Jj Observations f StationD01-5tation005{01) L3 fxed ionodree) 0.014m 2010/10/02 11:29:45.00 01:59:55.00 0.000 m 0.000 m
A Orbits A/* StationD02-Station004{01) L4 fixed wide lane} 0.042m 2010/10/02 11:29:45.00  01:59.55.00 0.000m 0.000m
)E’ Rovers A/* StationD03-Station002(01) L3 fied ionodree) 0.012m 2010/10/02 11:29:45.00  01:59.55.00 0.000m 0.000m
JA Sites A/* StationD03-Station004{01) L3 fixed ionodree) 0.014m 2010/10/02 11:29:45.00  01:59.55.00 0.000m 0.000m

\LL? Trejectories f StationD03-5tation005{01) L3 fxed ionodree) 0.013m 2010/10/02 11:29:45.00 01:59:55.00 0.000 m 0.000 m

A/* StationDO05-Station002(01) L3 fixed ionodree) 0.013m 2010/10/02 11:29:45.00  01:59.55.00 0.000m 0.000m

A/* StationDO5-Station004{01) L3 fixed ionodree) 0.017m 2010/10/02 11:29:45.00  01:59.55.00 0.000m 0.000m

Project Manager — Baselines

You will notice that when you select the Baselines folder, a new menu item Baselines is available from
the main menu allowing you to perform some operations on your baseline data. These operations are also
available from a speed menu while your cursor is over the viewer pane. The Main toolbar offers you
shortcuts to some of these functions.

|lﬂf10 post-processed baseline occupations |10,‘1C| post-processed baselines
Project Manager — Baselines — Status bar

¢ (Left pane) :Number of post-processed baseline occupations
¢ (Right pane) : Number of post-processed baselines
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Analyse

Process

Mew baseline...
Export...

Select All

Delete
Delete results

Properties...

Project Manager — Baselines — Speed menu

R / Analyse : Display the Baseline Summary .
1#
. I/ Process : Process the selected baselines.

]‘H} / New baseline... : Display the New Baseline Occupation

’% / Export... : Display the Baseline Export .
Select All : Select all baselines.

R | Delete: Delete the selected baselines after confirmation.

A
]X [ Delete results : Delete results of the selected baselines after confirmation.

Ej / Properties... / (double click) : Display the Baseline Editor for the selected baseline.

B Drag and drop

¢ You can generate new baselines by selecting two or more statics (or bases) in the Observations
folder and then dragging and dropping them over the Baselines . This will generate all
omblnatlons possmle with the subset of files you selected.

Al data items |

=l | | Loop.spr

- | el |
j& Loops

;m Observations |
Orbits

71000005

___ cgampledatatlooph Ad 000 . Effigis
csampledatatloop’Ad000... 7IDO000G Effigis
clsampledatatloop'veap?,.. VCAPZI1A RINEX
| ci\sampledata\ioop\7d000... 7ID0000E  Effiis
m cleampledatatloop’ Ad000... 7IDOOOOT Effigis

Project Manager — Creating baselines with drag and drop from Observations

i

¢ You can generate new baselines by selecting two or more sites in the Sites folder and then
dragging and dropping them over the Baselines . This will generate all combinations possible with
the subset of sites you selected.
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All data items Start

=] L.' Static spr StationD071(01) 2010/10/02 11:29:45.00
----- LLI@ Baselm&aLEL Station002(01) 2010/10/02 11:29:45.0
----- .J& Loops Station003(01) 2010/10/02 11:29:45"
----- -Jj Observations /\ SiatonDD401)  ORSE 2431&;143;0211;29;45.@
----- 8, Orbits A\ SationD0SO1)  EURO zmnfwmzn;za;ﬁr
_____ (L, Roves
..... |EA  Sies |
----- Trajectonies

i . "‘“‘P'x.m n.f~MM"“‘m\\f‘

Project Manager — Creating baselines with drag and drop from Sites

7.3.3 Loops Folder

IMPORTANT: Loops Folder is only available when working in Differential Positioning mode.

The Loops folder is used to display loop closure information. This information includes:
¢ Name: the loop symbol and name;
o} J&a Indicating a closed loop
o] L. Indicating an opened loop
¢ PPM: The loop closure ppm (part per million) with respect to the total length of the loop;
e Closure 2D : the closure of the loop in planimetry;
¢ Closure H : the closure of the loop in altimetry;
¢ Closure 3D : the closure of the loop using both planimetry and altimetry;
¢ Length : the length of the loop;

¥ Project Manager -. .
Al data ftems [I[riame [ PPM] Closure 20 Closure H] Closure 30 Length] ~
= |___| Loop spr AL{mpZ}D 1.770 0.169m 0.386m 0422m 238186976 m D

| )5 Baseines A Loopie 1692 D178m D3BIm D403m 238187001 m

I ALODP'ISZ 1651 0.198m 0.340m 0.393m 238187012m

Observations ALnnp-i-S 1583 0.051m 0235m 0.240m 151603.987m

Orbits ALODP'IDZ 1509 0117 m 0.305m 0.326m 216257533 m

Rovers AL{mpZ-lﬁ 14592 0.188m 0235m 0.301m 201710.806m

Sttes ALODPTI'I 1488 0041 m 0.178m 0.183m 122798.852m

Trajectories ALMPZ-IB 1485 0.225m 0.157m 0.300m 201710783 m

ALODPBS 1470 0.084m -0.340m 0.350m 238135863 m

ALODP'IDD 1447 0.195m 0.240m 0.312m 216257615m

ALODPZBZ 1397 0041 m -0.268m 0Z27m 194770449 m

ALODPZB 1381 0.033m 0267m 0.269m 194770454 m
A Loop82 1.358 0.232m 0.180m 0.294m 216257 622m 7

Project Manager — Loops

You will notice that when you select the Loops folder, a new menu item Loops is available from the main
menu allowing you to perform some operations on your Loop data. These operations are also available
from a speed menu while your cursor is over the viewer pane. The Main toolbar offers you shortcuts to
some of these functions.
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|2?Cl loops |

Project Manager — Loops — Status bar

¢ (Left pane) : Either the number of loops or the percentage of failed loops (if any Failure Criteria is
active)

¢ (Right pane) : Empty or the number of loops (when not shown in the left pane).

Analyse

Generate loops

Export...

Delete loops

Project Manager — Loops — Speed menu

R / Analyse / (double click) : Display the Loop Summary Analysis.

)‘4} / Generate loops : This will remove any existing loops and generate new loops automatically
based on the setting in Tools > Options > Loop

)E / Export... : Display the Loop Export .

R / Delete loops : This will remove any existing loops.

When the plan view and the project manager are opened simultaneously, you can select a loop in the
project manager and that loop is displayed in the Plan View along with its loop name.

Plan View [ [[= ][ %] | e Project Manager ol E =
Al data tems Name PPN Ciosure 2D Closure H Closure 30 Length] ~
=] Lr\ Loop.spr 86.97

lk Baselines A Loop164 1.692 0179m 0.361m 0403m  238187.001m

|, Loses Il A etz 1651 0.158m 0340m 0393m  238187012m

Jj Observations A Loopts 1583 0051 m 0235m 0240m 151603987 m

ﬁ\ Orbits £ Loopi02 1509 0117m 0305m 0326m  216257533m

J;-_l’ Rovers A Loooes 1492 0188m 0238m 030Tm  201710.808m

_JA Stes A oottt 1.488 0.041m 0.178m 0183m  122738.852m

w Trajectories A Loop21s 1485 0225m 0.197m 0300m  201710.783m

&Lﬂnpﬁ}} 1.470 0.084m 0.340m 0350m  238135.863m

A o100 1.441 0.199m 0240m 0312m  216257615m

A Loopz2 1.391 0.041m 0268m 0271m  134770.443m

A Loopzs 1381 0.033m 0267m 0269m  1347704%4m

&Lﬂnp& 1.358 0.232m 0.180m 0294m  216257622m

£ Loooes 1.358 0.186m 0218m 0274m  201710.793m
R ——— I o000 A Loopizs 1.345 0.1583m 0247m 0291m 216257571 m

Plan View with current loop highlighted

7.3.4 Observations Folder

The Observations folder is used to display information about all observation files imported into your
project. Observation files are listed in the viewer pane along with the following information:

« File: the file status symbol (can be changed by selecting a file and using the speed menu) and the
file name along with its complete path:

0] E indicates a static;
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0] i indicates a static used as reference;
o 2% indicates a rover;
o}

% indicates a semi-kinematic;

o] ﬁ indicates a base;
¢ Obsfile ID : the observation file identifier;
* Type: the type of data in observation file (RINEX for example);
. %‘b : The list of constellations present in the file.
G: GPS;
R: GLONASS;
E: Galileo;
C: BeiDou
e Start: the start time of the file;
¢ Duration : the duration of the file;

¢ Coverage : the percentage of epochs found. Anything less than 100% means there are some
holes in your data. Use Analysis > Raw Observations views to see where these holes are.

¢ Interval : the recording interval in seconds.

¢ Sites: number of site occupation within the file (one for static/base, and could be many for rover
files);

e S/N: the serial number of the receiver used to collect data (when known).

O O O O

T Project Manager == =R

ek i /= |Obs fil2 ID |Type * |Start |Dumton |Covemga |Irrtewa| |Srtes |st |
% clsampledata‘kinematic... 20100702 01 NovAtel  GeR  2010/07/0908:12:04.. 00:2227.00 9703% s 24 BZZ09430059
Q c:hsampledata“kinematic... SABE RINEX G 2010/07/08 19:00:15... 23:55:00.00 59.03% 30s 1

Project Manager — Observations

You will notice that, when you select the Observations folder, a new menu item Observations is
available from the main menu allowing you to perform some operations on your observation files. These
operations are also available from a speed menu while your cursor is over the viewer pane. The Main
toolbar offers you shortcuts to some of these functions.

|2 files |1 rover files, 1 base station provider files

Project Manager — Observations — Status bar

¢ (Left pane) : Number of observations files
¢ (Right pane) : The number of files in the each of the following category:
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Rover files

Semi-kin files

Base station provider files
Static files

O O O O

Analyse

v | Rover
Static
Bace

Semi-kin
Use as reference

Import..
Export to RINEX...

Select All
Remaowve

Properties...

Project Manager — Observations — Speed menu

R / Analyse / (double click) : Display the Raw Observations > Observed Satellites .

Rover: Checked when selected items are rovers. It will switch all selected observations files to
rover.

Static : Checked when selected items are statics. It will switch all selected observations files to
static.

Base: Checked when selected items are bases. We cannot switch to or from a base. Bases are
imported in the project from base providers.

Semi-kin : Checked when selected items are semi-kinematics. It will switch all selected
observations files to semi-kinematic.

Use as reference : For bases, it always checked and disabled. For static, it activates or
deactivates the Use as reference coordinate options. When it is activated, it will open the Site
Editor to confirm the static coordinate.

)‘4} / Import... : Add new observations files in the project.

)E / Export to RINEX... : Display the GNSS Data Converter to RINEX .
Select All : Select all observations.

R / Remove : Remove the selected observations after confirmation.

m / Properties... : Display the Rover Editor for the selected rover.

7.3.5 Orbits Folder

The Orbits folder is used to display information about all orbit files imported in your project. Orbit files are
listed in the viewer pane along with the following information:
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e File: the symbol » indicating an orbit file and the file name along with its complete path;
¢ Type: the orbit file type which could be:
o BC for broadcast orbits.
0 SP3for precise orbits. An SP3 will also display the quality within parenthesis:
= Final: best quality — Typically available after two weeks.
= Rapid: medium quality — Typically available after a week.
= Ultra: low quality — Typically available after few days.
o CLK for precise clocks. A CLK will also display the frequency in minutes or in seconds
within parenthesis.
. *75 : The list of constellations present in the file.
G: GPS;
R: GLONASS;
E: Galileo;
C: BeiDou
e Start: the start time of the file;
¢ Duration : the duration of the file (orbital arc time span);

O O O O

T Project Manager (=] =S
e dlata s nl File |Type | % |Starl | Duration |
8 vl fonematc sor %, co\sampledzta\kinematic'data \20100708_01... BC G 2010/07/09 08:59:45.00 N/A
ﬁ ﬁ:gdms %, cisampledzta\kinematic'dataZ\ 60000 T otb  BC G 2009/12/18 08:59:45.00 4872000000
ops

Observations

JA Sites

w Trajectories

Project Manager — Orbits

You will notice that when you select the Orbits folder, a new menu item Orbits is available from the main
menu allowing you to perform some operations on your orbit files. These operations are also available
from a speed menu while your cursor is over the viewer pane. The Main toolbar offers you shortcuts to
some of these functions.

|2 files |Z broadcast orbits files

Project Manager — Orbits — Status bar

¢ (Left pane) : Number of orbits files

¢ (Right pane) : The number of files in the each of the following category:
0 Broadcast orbits files
o Precise orbits files
o Imported IGS broadcast orbits files

EZSurv® User Guide 72



T ——
// GNSS Post-Processing

Analyse

Import..
Export to RINEX...

Select All

Remove

Project Manager — Orbits — Speed menu

R / Analyse / (double click) : Display the Precise Orbits Summary .
)‘4} / Import... : Add new orbits files in the project.

)E / Export to RINEX... : Display the GNSS Data Converter to RINEX .
Select All : Select all orbits.

. m / Remove : Remove the selected orbits after confirmation.

7.3.6 PPP Folder

The PPP folder is used to display basic information about all PPP results related to your project. PPP are
listed in the viewer pane along with the following information:

e PPP: the symbol and the PPP name;

o

o

e Status

(0]
o
(0]

wj indicates a rover PPP;
E indicates a static PPP;

: Indicate the post-processing status:

(empty) : unprocessed.
Success : post-processing is successful.

Failure : PPP could not be post-processed. For more information, display the PPP
Summary.

Canceled : The user has canceled the last-processing.

Warning : The processing is successful but there are some warnings. For more
information, display the PPP Summary.

e Start: the start time of the PPP results;
e Duration : the time span of the PPP results;
¢ Ant. height : the reduced antenna height to be used in the computation;
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Al data tems eee Status Stat [Durstion Art_height 5
=[] PrPspr i Peronoszien Sucesss 2D10/D8/06 06:13:58.50 11:52:25.50 1417m i
A Peronoazisn Sucesss 2D10/08/07 06:12.16.50 12:01:40.50 1417m
J Peron0az200 Sucesss 2D10/08/08 06:36:59.50 11:42:10.00 1417m
R Peromazzs Sucesss 2D10/08/10 06:18:46.50 11:46:31.50 1417m
J Peron0azz0 Sucesss 2D10/08/11 06:14:32.50 11:50:31.00 1417m
J Peron0az2e0 Sucesss 2D10/08/12 06:18:15.50 11545650 1417m =
J Peron0z250 Sucesss 2D10/08/13 06:14:07.50 12:07:44.00 1417m
J Peron0sze2 Sucesss 2D10/08/14 06:17:20.50 09:27:54.50 1417m
J Prron0azam Sucesss 2D10/08/16 03,48:03.50 08:17:00.00 1381m
7( PPP-00042292 Suseess 2010/08/17 D5:20:09.50 12:00.04.00 1381m
7( PPP-00042300 Suseess 2010/08/18 DB:31:58.50 09:42:29.00 1381m
R Peron0szzi0 Sucesss 2D10/08/19 06:15:22,50 1153:37.50 1381m Il
# PPP-00042320 Suseess 2010/08/20 06:12:35 50 12:04:3500 1381m a

Project Manager — PPP

You will notice that when you select the PPP folder, a new menu item PPP is available from the main
menu allowing you to perform some operations on your PPP data. These operations are also available
from a speed menu while your cursor is over the viewer pane. The Main toolbar offers you shortcuts to
some of these functions.

|13 PPP |13f13 post-processed static PPP, 13 post-processed site occupations within all PPP

Project Manager — PPP — Status bar

¢ (Left pane) : Number of PPP

¢ (Right pane) : The number of PPP in the each of the following category:
0 post-processed static PPP
0 post-processed rover PPP
0 post-processed site occupations within all PPP

Analyse

Process

Mew PPP...
Export...

Select All

Delete
Delete results

Properties...

Project Manager — PPP — Speed menu

. R / Analyse : Display the PPP Summary .
17

. ] I/ Process : Process the selected PPP.

. ]‘H} / New PPP...: Display the New PPP.

. E / Export... : Display the Rover PPP Export .
Select All : Select all PPP.
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. R | Delete: Delete the selected PPP after confirmation.
\#H
. ]?‘( | Delete results : Delete results of the selected PPP after confirmation.

. m / Properties... / (double click) : Display the PPP Editor for the selected PPP.

When selecting a specific PPP on the selector pane, the viewer pane will contains PPP sites information.
PPP sites are only available once a PPP is post-processed and when the PPP actually contains sites.

« Occupation : the symbol A indicating a site along its name and its occupation number;
e Start: the start time of the site occupation;

¢ Duration: the time span of the site occupation;

¢ Ant. height : the reduced antenna height to be used in the computation;

e Solution type : the solution type of the PPP site occupation;

« RMS: the root mean square of the PPP site occupation;

=

Al data tems | « ||| Occupation | Stant | Durtion | Ant. height | Solution type | RMS|

= |__ | PPPapr A 0004 2010/08/06 06:13:58.50 11:52:25.50 1417 m L3 onofree) 0.000m

- | Cbservations

PPP-00042180
PPP-00042190
PPP-00042200
PPP-00042223 4
PPP-00042230
PPP-00042240
PPP-00042250
PPP-00042262
- [|A_PPP-00042280 -

Project Manager — PPP sites

Analyse

Process

Mew PPP...
Export...

Select All

Delete

Delete results

Properties...

Project Manager — PPP sites — Speed menu

. R / Analyse / (double click) : Display the PPP Summary .

. ]‘H} / New PPP...: Display the New PPP.
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|1 post-processed sites |

Project Manager — PPP sites — Status bar

¢ (Left pane) : Number of post-processed sites.
¢ (Right pane) : Always empty

7.3.7 Rovers Folder
The Rovers folder is used to display basic information about all rovers related to your project. Rover files
are listed in the viewer pane along with the following information:
¢ Name: the file status symbol and the rover file name
0 L= indicates a rover;

o] % indicates a semi-kinematic;
e Start: the start time of the rover file;
¢ Duration : the time span of the rover file;
¢ Ant. height : the reduced antenna height to be used in the computation;
¢ Ant. model : the antenna model used;
e Sites: the number of site occupations in the rover file;

P
¥ Project Manager =[O ==]
Al data tems nl MName |Starl IDurat\on I Ant_height | Ant. model ISites |

B | | Knematic spr (o2 20100708_01 2010/07/09 08:12:04 00 00:22:27 .00 -0.081m NOVVIRGG™ 24
-

JA Sites

\w Trajectories

Project Manager — Rovers

You will notice that when you select the Rovers folder, a new menu item Rovers is available from the
main menu allowing you to perform some operations on your rover data. These operations are also
available from a speed menu while your cursor is over the viewer pane. The Main toolbar offers you
shortcuts to some of these functions.

|1 rovers |

Project Manager — Rovers — Status bar

¢ (Left pane) : Number of rovers.
¢ (Right pane) : Always empty
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Analyse

Select All
Delete

Properties...

Project Manager — Rovers — Speed menu

R / Analyse : Display the Raw Observations > Observed Satellites
Select All : Select all rovers.

R | Delete: Remove the selected rovers after confirmation.

m / Properties... / (double click) : Display the Rover Editor .

7.3.8 Sites Folder

The Sites folder is used to display basic information about all sites related to your project. Sites are
represented with a folder along its site name. Underneath the site folder, all occupations are displayed
along with the following information:

« Name: A symbol along with its name and occupation number;
o A Indicates a reference site.
o A Indicates a non-reference site.
¢ Code: the site code (if any);
e Start: the start time of the occupation;
¢ Duration:; the time span of the occupation;
¢ Ant. height : the reduced antenna height to be used in the computation;
« Ant. Model : the antenna model for the related rover or static file;
* Obsfile ID : the file ID for the related rover or static file;

Al Gata tems [I[rvame: [Cade [Stant [ Durgtion I At height | Ant. model [Chsfie 1D I~
= || Knematicor A 00 2010/07/09 08122000 N/A 0081 m NOVT0ZGG" 20100708_01
Hp Baselines A 200 2010/07/09 08130300 N/A 0081 m NOVTDZGG" 20100708_01

- [, Looss A 0 2010/07/09 08140000 N/A 0081 m NOVTDZGG" 20100708_01 ]
) f Observatons A 00 2010/07/09 08142800 N/A 0081 m NOVTDZGG" 20100708_01
- J8, omes A 500 2010/07/09 08:15:1400 /A 0081 m NOVTDZGG" 20100708_01
bl Rovers A 8o 2010/07/09 08152700 N/A 0081 m NOVTDZGG" 20100708_01
' | A 700 2010/07/09 08:16:06.00 /A 0081 m NOVTDZGG" 20100708_01
Iy Trejectones A =0 2010/07/09 08:16:56.00  N/A 0081 m NOVTDZGG" 20100708_01
A 500 2010/07/09 08172400 N/A 0081 m NOVTDZGG" 20100708_01
A 100 104 2010/07/09 081195300 00:00:22.00 0081 m NOVTDZGG" 20100708_01
A 1 105 2010/07/09 08210400 00:0021.00 0081 m NOVTDZGG" 20100708_01
A 2o 106 2010/07/09082221.00  00:0021.00 0081 m NOVTDZGG" 20100708_01

A 13m 105 2010/07/0508:23:31.00 _ OB:D0:21.00 0081 m NOVTDZGG" 20100708 01 x

Project Manager — Sites

You will notice that when you select the Sites folder, a new menu item Sites is available from the main
menu allowing you to perform some operations on your site data. These operations are also available
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from a speed menu while your cursor is over the viewer pane. The Main toolbar offers you shortcuts to
some of these functions.

|l’: site cccupations |l‘i sites, 1 reference sites, 24/24 post-processed sites
Project Manager — Sites — Status bar

¢ (Left pane) : Number of site occupations.

¢ (Right pane) : The number of sites in the each of the following category:
o Sites
0 Reference sites
o Post-processed sites

Analyse

Mew site...

Export...
Select All

Delete

Move...

Properties...

Project Manager — Sites — Speed menu

R / Analyse : When selecting exactly two sites, it displays the Inverse Computation .
Otherwise, it displays the Post-Processed Coordinates

]‘H} / New site... : Display the New Site Occupation .

]E / Export... : Display the Site Export .
Select All : Select all sites.

R [ Delete: Delete the selected sites after confirmation.
¢ Move...: Display the Move Site Occupation .

Ej / Properties... / (double click) : Display the Site Editor for the selected site.

B Drag and drop

You can move occupations from one site to another. Select the site occupation you want to move, drag
and drop it over the destination site. The site occupation is moved.
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All data items

MName | Code | 5?

A 1l

=] !-| . !-Gnarnahc.spr

A 10

A 4o

Project Manager — Sites — After the site movement

7.3.9 Trajectories Folder

The Trajectories folder is used to display basic information about all trajectories related to your project.
Trajectories are listed in the viewer pane along with the following information:

e Trajectory : the symbol o indicating a trajectory along with its name;
e Status : Indicate the post-processing status:

0 (empty): unprocessed.

0 Success : post-processing is successful.

o Failure : trajectory could not be post-processed. For more information, display the
Trajectory Summary .

o Canceled: The user has canceled the last-processing.

0 Warning : The processing is successful but there are some warnings. For more
information, display the Trajectory Summary .

e Start: the start time of the trajectory;
¢ Duration : the time span of the trajectory;
« Rover ant. height : the reduced antenna height to be used in the computation;
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Al data items H Trajectory |Statu5 IStart |Du|alinn | Rover ant heightl
= u Kinematic spr j MONTREAL-20100708_011 Success 2010/07/05 08:12:04.00 00:22:27.00 0081 m
= 5 Baselines
I, Looes
- | i Observations
- Jal, Orbits
, Rovers

Sites

" Trajectories

Project Manager — Trajectories

You will notice that when you select the Trajectories folder, a new menu item Trajectories is available

from the main menu allowing you to perform some operations on your trajectory data. These operations
are also available from a speed menu while your cursor is over the viewer pane. The Main toolbar offers
you shortcuts to some of these functions.

|1f1 post-processed trajectories |24 post-processed site occupations within all trajectories

Project Manager — Trajectories — Status bar

¢ (Left pane) : Number of post-processed trajectories.
¢ (Right pane) : Number of post-processed site occupations within all trajectories

Analyse

Process

New trajectory...
Export...

Select All

Delete
Delete results

Properties...

Project Manager — Trajectories — Speed menu

. R / Analyse : Display the Trajectory Summary .
1%
. I/ Process : Process the selected trajectory.

]‘H} / New trajectory... : Display the New Trajectory .

. ’E | Export... : Display the Trajectory Export
Select All : Select all trajectories.

. R / Delete: Delete the selected trajectories after confirmation.
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1A
. ]?‘( / Delete results : Delete results of the selected trajectories after confirmation.

. ]:j / Properties... / (double click) : Display the Trajectory Editor for the selected trajectory.

When selecting a specific trajectory on the selector pane, the viewer pane will contains trajectory sites
information. Trajectory sites are only available once a trajectory is post-processed and when that
trajectory actually contains sites.

«  Occupation : the symbol A indicating a site along with its name and occupation number;
e Start: the start time of the site occupation;

¢ Duration: the time span of the site occupation;

« Ant. height : the reduced antenna height to be used in the computation;

« Solution type : the solution type of the trajectory site occupation;

« RMS: the root mean square of the trajectory site occupation;

i
il dat= toms [lroccupation [star [Durstion Ant. height | Solution type [ Rs] - |
= || Kinemati.sor A 2010/07/09 08;12:20.00 N/A 0081 m L1 fixed) 0006 m
: j} Bassines A2 2010/07/09 08;13:03.00 N/ 0081 m L1 fied) 0006 m
- ], Looos Al 2010/07/09 08;14:00.00 N/ 0081 m L1 fied) 0004 m
Obssrvations Al 2010/07/09 08;14:28.00 N/ 0081 m L1 fied) 0002m
A s 2010/07/09 08;15:14.00 N/ 0081 m L1 fied) 0003m
A S 2010/07/08 08:15:27.00 N/ 0081 m L1 fied) 0011 m
AT 2010/07/09 08;16:06.00 N/ 0081 m L1 fied) 0013m
Al 2010/07/09 08;16:56.00 N/ 0081 m L1 fied) 0007 m
MONTREAL-20100708_ 01 | A9 2010/07/09 08;17:24.00 N/ 0081 m L1 ficed) 0011m
AT 2010/07/08 08:19:53.00 00:00:22.00 0081 m L1 fied) 0003m
AN 2010/07/09 08:21:04.00 00:00:21.00 0081 m L1 fied) 0005 m
A2 2010/07/09 08:22:21.00 00:00:21.00 0081 m L1 fied) 0005 m
A 1 2010/07/05 08:23:31.00 00:00:21.00 0081 m L1 fised) 0004m T

Project Manager — Trajectory sites

|24 post-processed sites |
Project Manager — Trajectory sites — Status bar

¢ (Left pane) : Number of post-processed sites.
¢ (Right pane) : Always empty

Analyse

Process

Mew trajectory..
Export...

Select All

Delete

Delete results

Properties...

Project Manager — Trajectories sites — Speed menu
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B Drag and drop

R / Analyse / (double click) : Display the Trajectory Site Comparison

m / New trajectory... : Display the New Trajectory .
Select All : Select all trajectory sites.

R |/ Delete: Delete the selected trajectory sites after confirmation.

You can generate new trajectories by selecting rovers (or semi-kin) with statics (or bases) in the
Observations folder and then dragging and dropping them over the Trajectories . This will generate all

combinations possible with the subset of files you selected.

All data items

=] L—' n{ﬁna‘l‘laﬁc.apr
|\ Easelines

| Loops

M- ¢ zampledatatkinematict. . 20100708 01  Novétel G+R 207
"t' clgampledatatkinematic’ . SA58 RINEX G 207

!u Observations

7.4 Analysis

P st o, ettt Nt v g, sl el

Project Manager — Create trajectories using drag and drop

There are several graphic and text view possible for analysis purpose. See Analysis chapter for detailed
descriptions on each analysis view.
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Chapter 8

8 Options

Prior to processing your data, different options can be set in order to facilitate the processing. Note that
default settings could meet 95% of your needs. These options are the following:

¢ General: options about backup files, toggling on/off some warning pop-up windows and initial
settings of the software display, and setting measure units (metric, international feet, US survey
feet);

¢ Plan View: options to set the Plan View layout (scale bar, symbol, colors, etc.);
¢ Time: options to set a time unit (UTC, local);

« Combinations: options to set the time and distance requirement criteria for baseline, trajectory
and PPP generation (minimum overlap, maximum distance);

« Data files: options to configure import data (mode, reference coordinates and search for
broadcast);

e Limits: options to set limits for the site validator;
e Orbits : options to define the orbit providers to use in the process;

¢ Updates: options to configure and perform file updates from the OnPOZ server, such as files for
the catalog of base stations, leap second definitions, and more. However, it is NOT for software

updates.
¢ Format: options related to external data collector files and shapefile;

¢ Loop: options to configure all the parameters related to loop generation.
* Network: options to configure all the parameters related to network adjustment.

All of these options are set using Tools > Options from the main menu. The Options is displayed with
multiple pages.

8.1 General

The General options are divided in four parts: the File Handling, the Toggles, the Settings, and the Units
section.

8.1.1 File Handling

« Automatically create subfolder when saving project : When inactive, it will propose to save the
project in the same folder as your observation files. When active, it will propose to save the project
in a specific subfolder under your observation files folder.
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8.1.2

8.1.3

8.1.4

[
| Updates | Farmat | Loop I Metwark
Plan Wiew [ Time | Combinations I Data Files I Lirnits
— File Handling Togales
v Automatically create subfolder when saving project v Status Bar
— Settings
W Give a wamning when creating new sites manually
Default wievds) when starting projects IPIUiBCl M anager ;I
r~ Units
Meazure I tetic LI
Angle |DMs =l
(] 4 I Cancel | Help |

Options — General

Toggles

Status bar: to toggle on/off the status bar.

Settings

Give a warning when creating new sites manually  : This will prompt the following warning when
creating a new site manually.

- —_—
GMSS Post Processor i u

@ Confirm you wish to create a permanent site occupation record.

Cancel

Confirmation when creating new sites manually

Default view(s) when starting project : This option is used to set the initial default view(s) of the
software. The default view(s) will be displayed automatically when the application starts, a new
project is created or an existing project is opened.

Units

Measure: This option is used to select the measurement units to use in the software.
Angle: This option configures the presentation of angle (latitude and longitude mostly)
o DMS: All angles are presented in degree, minute and second.
o Decimal Degree: All angles are presented in degree with fraction of degree.
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8.2 Plan View

The Plan View options are grouped into six sections: a section to set which data and/or results are to be
displayed on the Plan View , one to set the Plan View background color, another one to set the scale bar
display settings, a section related to symbols, a section to set the symbol size (as well as the size of the
displayed labels) and finally, a section to set trajectory ellipses display.

f Options M’
Orbits | tes | Format | Loop I Metwork
General I Time | Cambinations I Data Files I Lirnits

—Dizplay Toggles————— ~ Symbal Settings———————————————————
¥ Sites v Baselines Symbol Type BDD
¥ Rovers ¥ Trajectories ISite 'I
¥ Loops [ Trai Sites EI EI

— Background

¥ Trajectory Elipses
Colar... | I— — Al Site Symbol: Height————————————

o5 | ™ Pixels
~Scale Bars——— " \Working Units [m)

Horizontal IBDHD'T' j' — Trajectory Elipse Setings———————

Cal. | - Confidence Level: |E|5°/° vl
; Minimum Threshold: IU.UU1 vl m
Font... | Arial &

Scale Factor:

.

(] I Cahcel | Help |

Options — Plan View (in Differential Positioning mode)

' ™y
Options u
Limnits I Orbits I Updates I Farmat
General Plar Wiew Tirme I Cambinations I Data Files
—Dizplay Toggles————— ~ Symbal Settings———————————————————

v Sites Symbal Type

i -
e e ][]

¥ Rover PPP Eliipses

— Background

Colar... | I— — Al Site Symbol: Height————————————

|25 'l % Pixels
~Scale Bars——— " \Working Units [m)

Horizontal IBDHD'T' j' — Fover PPP Ellipse Setiings———————

Cal. | - Confidence Level: |E|5°/° vl
; Minimum Threshold: IU.UU1 vl m
Font... | Arial &
Scale Factor: |1 vl

(] Cahcel Help
I | | | |

Options — Plan View (in Precise Point Positioning mode)

8.2.1 Display Toggles

¢ Used to set which data and/or results are to be displayed on the Plan View (see section Views —
Plan View — Toggling Data/Results On/Off from the P lan View for more details).
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8.2.2 Background

» Color: This option is used to set the Plan View background color.

8.2.3 Scale Bars
* Horizontal: Itis used to set the position of the scale bar within the Plan View . Available settings
are the following:
o None: no scale bar is displayed;
0 Top: at the top of the Plan View ;
o0 Bottom : at the bottom of the Plan View ;

* Color: Itis used to set the main color of the scale bar. The second scale bar color is defined
automatically according to Window Color and Appearance.

e Font: Use this option to set the font used by the scale bar.

8.2.4 Symbol Settings

* Symbol type: This section is used to set a specific symbol to be displayed on the Plan View for
site, rover and reference site.

0 To set a symbol, select an object from the drop-down list and select a symbol.
o When symbol type is rover, only the first three symbols are available:

El|[E3|E3

o When symbol type is site or reference site, the last six symbols are available:

[2]][=]|[=]

o ) - .
** In the Plan View, rover symbols are red when the position is unprocessed and green when it is post-processed.

)
** In the Plan View, rover symbols are displayed half the size of site symbols.

8.2.5 All Site Symbols Height
The All Site Symbols Height set in this section is applied to all symbols, trajectory ellipse and texts
displayed on the Plan View .

» Pixels: Selecting this option will cause symboal, ellipse and text height to remain the same
regardless of the scale.

¢ Working Units : Selecting this option will cause symbol, ellipse and text height to resize according
to the plot scale of your Plan View .

X/
** When Pixels option is activated, printing may be different from what you see on screen because printer resolution may not
match screen resolution.

8.2.6 Trajectory Ellipse Settings

These settings apply only if the Trajectory Ellipses toggle is checked. If unchecked, the rover symbol will
be displayed instead of the ellipse for each position of the rover.

¢ Confidence Level : This option allows you to select the confidence level of the ellipses. This will
affect the size of the ellipses displayed.
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e Minimum Threshold : Only ellipses with a 2D major axis larger than this value will be displayed
on the Plan View ; otherwise it will display with the rover symbol. This is a way to highlight
positions with errors larger than a given threshold.

e Scale Factor : This value is a multiplier of any ellipse size so it can be more easily visible in the
Plan View .

The trajectory ellipse color follows the same rule as the rover symbol color, and is drawn either with a
fixed size or relative size depending on the All Site Symbols Height active option.

Regardless of the other options, if the trajectory ellipse is too small to be drawn, the rover symbol will be
drawn instead.

8.2.7 Rover PPP Ellipse Settings
These settings apply only if the Rover PPP Ellipses toggle is checked. If unchecked, the rover symbol will
be displayed instead of the ellipse for each position of the rover.

« Confidence Level : This option allows you to select the confidence level of the ellipses. This will
affect the size of the ellipses displayed.

e Minimum Threshold : Only ellipses with a 2D major axis larger than this value will be displayed
on the Plan View ; otherwise it will display with the rover symbol. This is a way to highlight
positions with errors larger than a given threshold.

e Scale Factor : This value is a multiplier of any ellipse size so it can be more easily visible in the
Plan View .

The rover PPP ellipse color follows the same rule as the rover symbol color, and is drawn either with a
fixed size or relative size depending on the All Site Symbols Height active option.

Regardless of the other options, if the rover PPP ellipse is too small to be drawn, the rover symbol will be
drawn instead.

8.3 Time

The Time options are used to set a time unit to be used everywhere in the software

8.3.1 Date/Time Format

This section is used to select a time unit among the three available choices:

» GPS Time. This is the time returned by the GNSS receiver. It consists of a week number and the
number of second since the beginning of the week in the GPS time frame.

e UTC Time. This is the Coordinated Universal Time.

» Local Time . The software gets the time zone from your PC. You can select this value from your
Control Panel > Date and Time > Change time zone

The format of the selected time unit is displayed in the Example section.
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| Options u1

Faormat | Loop I Metwark
Combinations I Data Files I Lirnits

Oibits | Updates
General I PlanView  Lime
Date/Time Format

Formnat: ILocaI Time LI

Example
’7 2013408407 11:40:52

(] 4 I Cancel Help

Options — Time

8.4 Combinations
The Combinations options are used to generate automatically baselines, trajectories and PPP.

These time criteria are used to generate all possible baselines, trajectories and PPP using all site
occupations and rover files. This process is done by analyzing the time span of site occupations as well as
the time span of rover files. A baseline will be generated if two different sites have been observed
simultaneously for a minimum of time (minimum overlapping time). If a site occupation and a rover have
been observed simultaneously for a minimum of time (minimum overlapping time), a trajectory will be
created. If precise orbits are fully overlapping rovers or sites, a PPP will be created.

© ™y
Options M
Orbits | Updates | Format | Loop I Metwork
General I Plan Wiew [ Time | Data Files I Lirnits
 Baselines
Finimum overlap: 10 »| minutes
¥ Masimum distance between sites: 1000 km
Degired number of references per static: I'I
— Trajectories
¥ Maximum distance to match reference: 500.0  km
r PFP
Static minimunm time spar; IBU vI minutes
Fiowver minimum time spar; IED "I minutes

(] I Cahcel | Help

Options — Combinations
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8.4.1 Baselines

All baselines options are regrouped under Baselines.

Only sites coming from a base or a static will be considered.

No baselines are generated between two references (either static used as reference or base)
¢ Minimum overlap: Minimum time criteria in minutes.

¢ Maximum distance between sites: Maximum distance permitted between a pair of sites to
create a baseline.

« Desired number of reference per static: ~ You enter the number of references (either bases or
static used as references) that should be connected to each static file. It does so by trying to
download enough base stations to accommodate the requested number. Use this option when
you want to tie your network to a National reference network as typically used by National Base
Station providers.

o Example: The following project includes four static (Station002 to Station005 ) and one
static used as reference (Station001 ). Each file overlaps every other. When you set
Desired number of reference per static  to 3, it will download two base stations to
complete the project. Now, each static has three baselines connecting them directly to a
reference: one to Station001 (static used as reference), one to vill (base station) and one
to yebe (base station)

%) Plan View o= |=3a] | | = Plan View [E=R|ESR|F<=|

BN BN ESOONF soocom BS || DN DN ESONU -cooom 75000m

Plan view before and after downloading

8.4.2 Trajectories

IMPORTANT: The Trajectories section is only enabled when working in Differential Positioning mode.

All trajectories options are regrouped under Trajectories.
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Only sites coming from a base or a static will be considered to connect to a rover. They will be
referred as base site.

K/ . .
**  This software will not download a base that have less than complete coverage.

o . ) ' . :
** This software will not download a base when you have static used as reference in the project that covers at least a part of
the rover.

¢ Maximum distance to match reference: Represents the maximum distance between the base

site and the rover file. When the base site-rover distance separation is longer than this value, the
base site is ignored.

‘:‘ The distance between base site and rover is computed using the rover average position. This could sometimes lead to an
undesired base station selection. For instance, a flight doing aerial survey may travel hundreds of kilometers before
reaching the area of interest, so the average position of this data set might select a base station far away from the relevant
area. In such a case you will have to force the base station selection (if you know which one you want to use).

8.4.3 PPP

IMPORTANT: The PPP section is only enabled when working in Precise Point Positioning mode.
All PPP options are regrouped under PPP.
Typically PPP cannot be used successfully with less than 60 minutes of good dataset.

e Static minimum time span:  will generate a static PPP only for statics that last at least the
requested time.

¢ Rover minimum time span: will generate a rover PPP only for rovers that last at least the
requested time.

8.5 Data Files

The Data Files option is used to configure the Import process. See Importing Data section for more
details.

Orbits | Updates | Format | Loy

General I Plat Yiew [ Time | Combinations I Lirnits

Ywhen importing an obzervation file containing no site:
& Create a rover

 Create a static

[~ Automatically import coordinates from Global Site databasze

W Automatically search for broadcast orbits if missing

)4 I Cancel

Options — Data Files
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8.5.1 When importing an observation file containing no site

While importing an observation file, the program will try to determine the file status (Static , Rover or
Semi-kinematic ). The file status can be changed at any time later while manipulating your data.

R/
** File status can easily be changed within the Observations folder of the Project Manager : select your observation file
in the viewer pane, right-click to get the speed menu and select the new status: Rover, Static , Semi-kin .

If the observations files have been recorded by data collection software compatible with EZSurv®, the file
status will automatically be detected.

7/
*s* The file status is detected automatically for all observations collected with OnPOZ GNSS Driver for ArcPad, OnPOZ GNSS
Control Panel, OnPOZ EZTag CE™, OnPOZ EZField™, Carlson SurvCE™, Geo-Plus VisionTerrain, MicroSurvey
FieldGenius™, NavCom FieldGenius™, MicroSurvey Seismic Surveyor™ and MapScenes Evidence Recorder™.

7/
*s* Only the semi-kinematic project in OnPOZ EZField™ can set automatically the file status to semi-kinematic when importing.

If the observations files are RINEX files, the file status will be automatically detected.
Otherwise, EZSurv® chooses using site information:
* No site : Configurable by the user in this page. See below.

* One site : If the site covers the whole observations file, it will set the file status to Static .
Otherwise, it will set the file status to Rover.

* More than one site : It will be set the file status to Rover.

When a file contains no site , you can set it as a Rover or as a Static file. Usually these files are rover
files. However, it might be a static file. That is usually the case with static files imported in native binary
format from some GNSS receivers.

» Create a rover : It will set the file status to Rover when it has no site.
» Create a static : It will set the file status to Static when it has no site.

8.5.2 Other options
e Automatically import coordinates from Global Site d atabase : When active, this option will try
to match any site you are importing to the name of a site in Global Site database.
o For each site with a matching name:
e It copies the position from the Global Site to that site.
e That site is marked as Use as reference coordinate (as seen within Edit > Sites ).

» Automatically search for broadcast orbits if missin g: When active, importing an observation
file that does not have any orbits associated will launch the search for broadcast orbits.

8.6 Limits

8.6.1 Site Occupation Validator

In the software, you cannot have two sites using the same name. However you can visit the same sites
many times. The software takes advantages of multiple occupations of the same site. So having two
different sites with the same name will corrupt the results which could lead to bad ambiguity fixes with
unexpected standard deviation.
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The site validator allows you to detect these site name labeling errors. Sometimes, in the field, you can
accidently input wrong site name (e.g. inputting an existing site name, so creating two different sites with
the same name). By setting a minimum distance tolerance between sites, you can easily detect these
errors. However, to use this option, your sites have to be located a few meters apart. The validator is used
when you are importing data, when you are creating a new site or renaming a site.

¢ Activate site occupation distance validation: A check mark indicates that the validator is
activated and you will be prompted each time the software will detect a new site occupation that is
closer than the tolerance value.

« Distance threshold : Select or type the value to be used as the minimum distance. If two points
fall within this distance, you will be prompted to clarify if it is two different points or it is a second
occupation on the same point.

Orbitz I Updates I Format I Loop I Metwork
General I Plar Wiew [ Time I Combinatiors l Diata Files

i~ Site Docupation Yalidator

[ Activate site occupation distance validation

Biztance threshold: iSD v I m

Ok I Cancel

Options — Limits

When you are importing data, if two sites are within the tolerance value, you will be prompted with the
following dialog box:
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P — = B
Site Occupation Validator 5]

The new zite 3 iz closer than 30 m from the existing sites.

|f you want to create a new occupation on a different site, select the
zite in the list below,

Sites list:
Site Mame | Distance [m]]
1 58
2 27
E 0

[T Do not show me this again

Ok I Skip Help

o = A

Site Occupation Validator

Since the software assumes that the imported site occupation has been labeled incorrectly, and it also
assumes that the current site occupation is probably related to an existing site, you are prompted to select
an existing site for which this new site data could be attached. There are three alternatives:

if you want to consider the site as a new occupation of an existing site, select the name of the site
in the list and click OK; this will create a new site occupation to the selected existing site;

if you established two sites close to each other, within the tolerance value, then the default site
name that is highlighted is the name of your new site; click OK to import the site;

if you do not want to import this site, click the Skip button (or press the [ button); the site will
not be added to the Sites folder of the Project Manager ;

If you do not want to be prompted again, check the Do not show me this again  checkbox. It will
deactivate the site occupation validator.

The Orbits tab is used to define the precise orbits providers to use in the process. With this tab, you can
add, remove and order the precise orbits providers’ parameters.

Add...: Add a new precise orbits provider. The Add Precise Orbits Provider is displayed.
Remove...: Remove the selected provider.

Properties...: Open an Internet Explorer window on the provider website.

Move up and Move down : Modify the order of providers in the list. The software will search in
the order in the Precise Orbits providers list.

o
** If the Search for precise orbits checkbox is not activated in the Process Parameters , the software will not search for

precise orbits.
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ertions M1

General | Plam Yiew I Time | Combinations I [iata Files I Lirnits

Updates [ Format | Loop I Metwork

Precize orbits providers
anada (NECAM] - GRS /GLONASS Add.

Remove...
Froperties. ..
Move Up

Move Down

Hal

(] 4 I Cancel Help

Options — Orbits

8.7.1 Adding a Precise Orbits Provider

a. To add a new precise orbits provider, click Add...;

~ Pleaze select vour new provider

Center for Orbit Determination in Evrnope [CODE]
Information And Analysiz Center [IAC)

Matural Resource: Canada [MRCAM] - GRS

Matural Resources Canada [MBCAM] - GPS/GLOMNASS

E—=

ok | Concel |

Add Precise Orbits Provider

b. Select your new provider from the list in the Add Precise Orbits Provider dialog box;
c. Click OK.

8.8 Updates

IMPORTANT: An Internet connection is required in order to use automatic updates.
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The Updates page in the Tools > Options dialog box is used to configure automatic updates.
———

General I Plat i l Time I Comnbinations I [Crata Files i Lirrits
Orhitz Farmat | Loop: I Hebwoark

Automatic updates settings

v Automatically check for updates upon startup

Check far updates now

Ok | Cancel

Options — Updates page

Automatic updates are useful to ensure that important files used by the software are always up to date on
your computer. These updates are maintained on the OnPOZ server, and include files such as a catalog
of base stations, leap second definitions, and more. However, it is NOT for software updates.
* Automatically check for updates upon startup: Enable (recommended) or disable automatic
updates.

e Check for updates now : Do a check for updates right away.

The automatic updates, if enabled, are performed each time you start the software. The following
message is displayed while updates are being checked:

GNSS Post Processor m

Updating...
Processing file (42/49)

Checking for Data Updates

8.9 Format

The Format page in the Tools > Options dialog box is used to configure some options related external
data collectors and ESRI Shapefiles.

8.9.1 External Data Collector

These options currently apply to these following data collection software:
e Carlson SurvCE™;
¢ Geo-Plus VisionTerrain;
¢ MapScenes Evidence Recorder™;
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¢ MicroSurvey FieldGenius™;
¢ MicroSurvey Seismic Surveyor™;
¢« NavCom FieldGenius™;

For more information about manipulating external data collector, see the following appendices: Post-
Processing Carlson SurvCE™ RWS5 file , Post-Processing MicroSurvey RAW file  and Post-
Processing Geo-Plus VisionTerrain

Only update points that were not fixed within RTK f ile: if this option is checked, the software will only
update points that were not FIXED in RTK mode but were fixed by the software. If this option is NOT
checked, the software will update ALL points.

IMPORTANT: When the project is saved after post-processing, the results are written within the
i external data collector files using the rule stated by this option.

General I Plat Yiew I Time |
Orbits | Updates Loop I Mebwork

r— Extermal Data Collector

[~ Only update points that were not fiked within RTE, file.

— ESRI Shapefile

Options

Ok, I Cancel

Options — Format

8.9.2 ESRI Shapefile

The ESRI Shapefile options apply only to GNSSP projects created by the OnPOZ GNSS Driver for
ArcPad software. More information about GNSSP projects is available in Post-Processing ArcPad
data appendix.

In the ESRI Shapefile section, click on the Set button. The ESRI Shapefile Options window will
appear.
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_ .
ESRI Shapefile Options (]

[~ Use mapping system instead of &rcGIS coordinate system

v Display PR. parameters when importing ArcPad dats
W Apply offsets when updating

0K I Cancel

ESRI Shapefile Options

¢ Use EZSurv mapping system instead of ArcGIS coordin  ate system: This is not
recommended. When you have ArcGIS, it is better to use it since it will make sure the shapefiles
are updated with coordinates in the same mapping system. Use this option only if you do have
ArcGIS but for whatever reason (expired licensed, floating licensed all used, etc.), you do not want
this software to use it.

¢ Display PRJ parameters when importing ArcPad data  : When ArcGIS is not present, this will
find the ESRI projection file associated with the project and display side by side the ESRI
projection and the current mapping system. When ArcGIS is present, this option is ignored.

¢ Apply offsets when updating: It is recommended to keep it active. When offsets are not applied,
calculated points remain at the position given by ArcPad. All other kinds of points, lines and
polygons will be updated with post-processed position without applying offset.

8.10 Loop

AN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEESEEEEEESEEEEEEESEEEEEESEEEEEEEEEEEEEESEEEEEEEEEEEESEEEEEESEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEE .

IMPORTANT: Loop is only available when working in Differential Positioning mode.

N EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEESEEEEEESEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEsEEEEEEsnnd

The Loop page in the Tools > Options dialog box is used to configure the options for the loop
generation.

This page is divided loosely in four sections, which are: Generate, Filter, Failure Criteria , and Summary
section .

General I Plat Yiew I Time | Combinations | [1ata Files I Lirnits
Orbits | Updates | Format L I I Metwork

[~ Autamatically generate loops after automatic pracessing

Gererate all possible loops with |3 vl segments

[~ Generate closure between reference sites (Jpened loop)
 Filter
[ Skip segments longer than |25.DDD krm

r Failure Criteria

[~ FPM > IE.DDD [~ Closuwe 2D > ID.DED m
™ ClosweH > |n_1 il m

— Summary section
v “ectors used

Options — Loop
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8.10.1 Generate

* Automatically generate loops after automatic proces sing : When enabled, the Generate
Loops step will be executed when requesting an automatic processing (Tools > Process
Auto...).

o Regardless of the state here, it will always be possible to manually request to generate
loops (Tools > Process Manual > Generate Loops )

¢ Generate all possible loops with ‘n’ segments  : Exact number of segments for all loops to be
generated.

It will generate all valid combinations of closed loops with the specified number of vectors.

o0 When requesting two segments, it will use only common vectors to form a loop.
0 When requesting more than two segments, it will only use unique vectors to form a loop.
o Example: Assume a project with the following vectors: A-B(1), A-B(2), B-C(1), B-C(2) and

C-A.

= With 2 segments, it will generate:
* Loop 1: A-B(1), B-A(2);
* Loop2: B-C(1),C-B(2)

= With 3 segments, it will generate:
* Loopl: A-B(1), B-C(1), C-A;
* Loop2: A-B(2), B-C(1), C-A;
* Loop3: A-B(1), B-C(2), C-A;
¢ Loop4: A-B(2), B-C(2), C-A

=  With 4 segments, it will generate:

* No loop because it is not possible to make a loop with 4 segments with
this set of unique vectors.

¢ Generate closure between reference sites (Opened lo  op): When enabled, it will generate
opened loops as well as the closed loops.

o Anopened loop is a loop that starts on a reference site and ends on another reference
sites.

o It will generate all valid combinations of opened loops with the specified number of
vectors.

8.10.2 Filter

e Skip segments longer than : When enabled, if any segment is longer than the length specified
here, it will not be used to generate a loop.

)
** This could be used to avoid creating loops with a base station in it because these loops will have a very long perimeter.

8.10.3 Failure Criteria

If no failure criterion is enabled, it will generate all loops as described above.
However, it at least one failure criterion is enabled; it will only keep failed loops.
If multiple failure criteria are enabled, any loop that failed at least one criterion will be kept.

Keeping only the failed loops is better since it may otherwise generate a very long list of loops and the
failed ones could be lost within them.
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< PPM >: When enabled, the loop is considered a failure if the ppm is greater than the specified
value.

¢ Closure 2D > : When enabled, the loop is considered a failure if the closure horizontally is greater
than the specified value.

¢ Closure H>:When enabled, the loop is considered a failure if the closure vertically is greater
than the specified value.

8.10.4 Summary section

This option applies only to the Loop Summary report.
¢ Vectors used : When enabled, it will display the Vector used section in the Loop Summary .

The Network page in the Tools > Options dialog box is used to configure the options for the network
adjustment.

For more information about Network Adjustment, consult the Network Adjustment appendix.

This page is divided in four sections, which are: Network Adjustment , Summary Sections , Ellipses in
Plan View , and Vectors Validation .

General I Plan Yiew I Time | Combinations I [ata Files I Lirnits I
Orbitz | Updates | Farmat | Loop ]
— Mebwark, Adjustment

[T Automatically adjust network after automatic processing

Type of adjustment: IFiHed Stations ;I
Confidence level |95°/= *I Confidence region; |2D+1 o} *I

— Sumrmamy Sections—————— 1~ Ellipses in Plan Wiew

[~ Misclosures W Site elipsez W Vector ellipses

W' Adjusted coordinates Ellipze scale factor: I'I vl

™ Residuals ) _
I si . Mote: Ellipzes are alwayps shover with
ite: corrections a 2D+1D0 confidence region type.

 Wectors Walidation

INDt active ;I i + ID.U ;I ppm.

Help |

Options — Network

8.11.1 Network Adjustment

The Network Adjustment section contains parameters for the adjustment that will affect all reports.

* Automatically adjust network after automatic proces sing : If checked, an automatic
processing will start network adjustment after the baseline and trajectory processing.

¢ Type of adjustment : It will affect the way the adjustment is performed. Possible values are:
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o Fixed Stations: In a Fixed Stations adjustment, at least one station has to be held
fixed. By default, the software will keep fixed all stations which have been selected as
reference site (see section GNSS Processing Workflow — Fixing a Reference Site  to
know how to set a reference site). If none of them are checked, the program will
automatically select one to generate a minimally constrained solution.

o0 Weighted Stations: A Weighted Stations adjustment is one in which reference stations
are kept free and are represented by a set of coordinate observations with their
corresponding sigmas. Normally, the weighted station coordinates and their
corresponding covariance matrix (sigmas) is from a previous network adjustment. Add the
sigmas of the reference stations by clicking the Edit Sigmas button of the Site Editor
(see section Editing — Site ).

o Fixed Stations with Auxiliary Parameters:  This option should be selected if you want
to solve for datum misalignment parameters through the network adjustment process.
This type of adjustment should be used only after you have performed a minimally
constrained adjustment and validate your network results. Then, when you enable
auxiliary parameters and adjust your network, the Post-Processor will remove 3 rotations
and a scale factor from the GNSS observations to make the whole network more closely
fit your control values (a minimum of 3 fixed stations are required).

/
*s*  Obviously if you do not have a lot of control, then the estimated values for rotation and scale will not be very
good and the parameters solved for may be meaningless. It is extremely important to check the confidence
regions for the auxiliary parameters in the listing before accepting an adjustment.

» Confidence level: This option is used to scale the Network Adjustment statistics.

* Confidence region: This option allows you to select between 2D+1D and 3D error ellipse
calculation. 2D+1D is more appropriate when the user wants to separate planimetric and altimetric
observations (like distance and leveling). It is given as an “historical” purpose since GNSS is a
fully 3D system.

8.11.2 Summary Sections

The Summary Sections of the dialog box indicates which sections should be shown in the Network
Adjustment Summary view. The optional sections are:

* Misclosures ;

e Adjusted coordinates ;
* Residuals ;

e Site corrections .

8.11.3 Ellipses in Plan View
The Ellipses in Plan View section is used to display site and vector ellipses in the Plan View .
» Site ellipses : Check if you want to display site ellipses when available.
» Vector ellipses : Check if you want to display vector ellipses when available.
» Ellipse scale factor : This is a multiplier of any ellipse size so it can be visible in the Plan View .

8.11.4 Vectors Validation

This section is only available when the Confidence region is 2D+1D.

In the Network Adjustment Summary view, for each vector, a value in ppm (part per million) is given for
relative confidence region and represents the ratio between the major axe length or height and the

EZSurv® User Guide 100



T
// GNSS Post-Processing

vector’s distance. The Vectors Validation section of the dialog box is used to compare this value in ppm
with a limit set by the user.

¢ Select the type of validation in the combo. Possible values are:
o Not active : No validation
0 Horizontal : Compare with the major axe length only
o Vertical : Compare with the height only

* Select or type a value for the constant part and for the relative part (in part per million, ppm). A
vector that exceeds this limit (absolute + relative) will be flagged in the Network Adjustment
Summary view.
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Chapter 9

9 Base Stations

IMPORTANT: An Internet connection is required in order to use the Base Stations .

To apply differential corrections to your data, you have the capability to get GNSS data from a reference
station (base information). If you want to use a Base Station provider as a source for your reference data,
these options allows you to select the Base Station Provider of your choice.

There are several base station data providers available to download from the Internet. The software
supports several of these providers.

** Even if these networks are very reliable, the post-processing software is not responsible for any missing base data or

processing errors related to the use of these networks. Please make sure that you have an adequate base station
available at the time you are doing your field data collection projects, otherwise you may have to redo the field data
collection again. If needed, use your own base station.

)
** If the Search for base stations checkbox is not activated in the Process Parameters, the software will not search for bases.

It is also possible to use other base stations not supported by the software. But you will have to import
them manually. And they will appear as “static used as reference” and not as a “base”. Base status is
reserved for files download automatically by the software.

9.1 Providers Manager

The Base Station Providers Manager is used to select the base station providers to use in the Search
for base stations step in Pre-Process (Tools > Process Auto or Tools > Process Manual > Pre-
Process) .

The Base Station Providers Manager is available from the Tools > Base Stations > Providers

Manager menu or by pressing the i.lg in the Main toolbar.
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Base Station Providers Manager

Active  Area Provider Datum Registration Stations
| | Africa | The Sauth Afican Network of Continuotisly Operating GNS... | Intemational Temestial Reference Fra. | No | 66
[ Amerca  Rede Brasileira de Montoramento Continuo (RBMC) Geocentric Reference System forthe .. Mo 105
(] America  British Columbia Active Control System (BCACS) MADE3 - Canadian Spatial Refersnce... Yes 18
] America Cansel’s GPS Reference Station Network {Can-Net) MADE3 - Canadian Spatial Referance... Yes 267
B Amerca  Ministers des Ressources naturelles et de la Faune du Que...  MADE3 - Canadian Spatial Reference... Yes iy
Amenca  Matural Resources Canada (NRCan) MADE3 - Canadian Spatial Reference... Na 71 i=
E Amerca  Pleiades Data Corporation’s GMNSS Reference Station Met..  World Geodetic System - 15984 Yes 20
America  Service New Brunswick [(SME) MADE2 - Canadian Spatial Reference... MNa 5
America  Instituto Nacional de Estadistica y Geografia (INEG!) Intemational Temestrial Reference Fra... Na 26
O America Continuously Operating Reference Stations (CORS/2002) MAD23 - National Spatial Reference ... Mo 2109
America  Continuously Operating Reference Stations (CORS/2010) MADE3 - MNational Spatial Reference ... Mo 1906
Amerca  INDOT Continuously Operating Reference Stations (INCO...  MADBS2 - National Spatial Reference ... Mo 45 =
] America  Maine Technical Source (MTS) MADE3 - National Spatial Reference ... Na 30
Amenca  Oregon Real-Time GPS Metwork (DRGM) MADE3 - National Spatial Reference . Mo 7
[+ America Marco Geocentrico Nacional de Referencia - Estaciones C...  Intemational Temestrial Reference Fra... No 26
Amerca  Wisconsin Cortinuously Operating Beference Stations (W1...  MADB232 - National Spatial Reference ... Na 7!
America  lowa Real-Time Networlk (JARTN) MAD&3 - National Spatial Reference ... Na 32
Il Asiz Japan's GPS Earth Observation Network (GECNET) Japan Geodetic Datum - 2000 Yes 1218
Europe  Flemish Posttioning Service (FLEPOS) European Temestrial Reference Syste... Mo 29
Europe  EUREF Permanent Netwar: (EPM) European Temestrial Reference Syste.. Mo 103
’ﬁ‘ Commm Dmmm— ThICT D, - DD Dmmemma s (T A mizm sm s i 16079 hlm 04 i
Important notice; Even if these networks are reliable, Effigis cannot endorse any responsibility related to the quality/availakility of the dats provided by
base provider agencies.

|¥ SetFavorite | [ GetStation Coordinate List | | GetMorelnfo | [ Close |

L% y

Base Station Providers Manager

e Grid: List of all available base providers
o0 Active : Checkbox indicating which base providers are active.

= Putting a check on a provider that needs registration will display the Provider
Registration dialog.

= Some providers are mutually exclusive. So putting a check on a base provider
may deactivate another. When this happens, a message will tell you which
provider was deactivated.

=  This column may also include the favorite flag: ¥
Area: General area of coverage for a base provider.
Provider : Full base provider name.
Datum : Full datum name for all positions within the base provider.
Registration : Indicate if the base provider required registration.
Stations : Number of base stations within the base provider.

= If you manually disable some base stations within a provider, it will display both
the number of active base stations and the total number of base stations like this:

260/261

¢ Set Favorite/Reset Favorite : A favorite provider is a provider that will be searched exclusively
unless all bases within are rejected.

Only one favorite is permitted at any time.

O O O o o

o A favorite provider is optional. None is set by default.
o Only an active base provider may become a favorite.
0 When a favorite is set, a ¥flag is added in the Active column:
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o When selecting the favorite provider, the button changes to Reset Favorite . It will remove
the favorite flag when pressed.

¢ Get Station Coordinate List : Display the Coordinate List dialog.

¢ Get More Info : Display more information related to the selected base provider. See section
below.

¢ Close: Close the dialog and save your changes.

X/
** If you deactivate Automatically check for updates upon startup (in Tools > Options > Update ), your provider list may

not be up to date. In that case, you can update the list right away using the Check for updates now (in Tools > Options >
Update ).

)
** New base providers and base stations are added from time to time. All new base providers that do not required registration
will be active by default. All new base stations will be activated.

9.1.1 Provider Registration

The Provider Registration is displayed when activating a base provider that requires registration in Base
Station Providers Manager

i Provider Registration —— g1
This base provider reguires registration. If you are not registered, press 'Get More Info’. It will
display infermation about the base provider. From there, you can go to the provider
registration page.

Area: Amenca
Prewvider: Cansel's GPS Reference Station Network (Can-Nef) ’
| User name: Ity UserName I :

L Password: sesnsenensl :

| [ GetMorelnfo | [ OK || Cancel | [I

= —

Provider Registration

« Area: General area of coverage for a base provider.
¢ Provider : Full base provider name.

¢« User name / Password : Enter the user name and password to access the base provider. If you

are not registered, press Get More Info to find the web site for the base provider and contact
them.

¢ Get More Info : Display more information related to the selected base provider. See section
below.

e OK: It will try to connect to the base provider to validate the user name and password. If the
connection succeeded, the dialog closes and the provider is now active.

e Cancel: Close the dialog and deactivate this provider.
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9.1.2 GetM

ore Info

Display more information related to the base provider. This opens your favorite Internet Browser with extra
information on the base provider.

Oonpozé

Technical Support Area

R G Base Stations [GEITEGGERSERES
Select a provider: America - Continuously Operating Reference Stations (CORS/2010) hd
Area America

Provider Name

Continuously Operating Reference Stations (CORS/2010)

bl

Region United States of America
Web Site hitty eodesy.nooa.gov/CORS,
Number of stations 1906
Reference Datum NADS3 - National Spatial Reference System (USA)
Registration Not Required
Contact =
EZ5urv Version 2.89 and over
Comment
Station Description Latitude Longitude Height{m)
[Lisu Baton Rouge, Louisiana, USA N30 24 26.70946"| W 91° 10' 48 91474"| -5.211 (i
finsu itaches, Louisiana, USA. N3I45'02.86222 WS3°05'5134204" 2934
liuim _ [Monroe, Louisizna, Usa N32°31' 4450137 WS2° 04 3323408 17.264)
lso02 | Nikniski, Ak, Usa N52°5 1418953 Wl 51 1674837 191999
la004 _|Savoangs, Ak, Usa N 63°39' 24.72765"| W 170° 34' 02.71032°|  135.786)
[o08 [False Pass, Alaska, USA N 5475307 16239 W 1637 25 24 36354 439 746
[8607 _|Sand Point, Alasks, USA N 55° 20 57.40081'| W 160° 28' 3635372 8a.951]
jab08  |Mekoryuk, Ak, USA N 6072305407587 W 166°12'0300395| 25793
lab0s | wales, Ak, UsA N 65 36'53.94796"| W 168° 03 43.55695"| 161,375
[t |Nome, Alaska, USA N 64°33'52.19881" W 165°22' 2435794  348.762
lab12 _|Piatinum, Ak, USA N 58° 57 0287122 W 161°44' 46461717 58647
o1z [chignik Lagoon, Alaska, Usa | Nse 18 2638055 wisE 30 1358287 487284
la14 _|Diflingham, Ak, USA N 55 05 23.40555'| W 155° 05 2943147 657.054)
[015  |Myac, Alasks, USA N6I°022311812°| W156°52 42.01461" 559.724|
[617  [Unalaklest, Ak, USA N§2*53' 1050405 W i60° 43 4053743 116832
[0l |Kouebus, Alasis, USA | Nee'51'30219917 Wie2n36'4a52203  36494)
[ab21  |Adak, Alaska, USA N51°51'50.95286"| W 176" 39' 45 47428" 5842
ls22 |iliiamna, Alaska, USA N 59" 53'57.55728" W 154743 53645100 199.313)
lo25 | Mcgrath, Ak, UsA N 62° 55'45.52450" W1S6°01' 2411329 9605
27 |Kobuk, Ak, UsA N 67703 21 18674"| W 156%54' 17492667  507.554|
[8028 _|Rainy Pass, Alasks, USA N 62°05 37.73%41'| W 152°48 53.61066"| 1582235
[o23  [Coldfoor, Alacks, UsA N7 15'03 648867] W 1507 1021 Dadeer| 334314

Base Stations on OnPOZ Technical Support Area

You can use the Web Site field to reach the base provider official Web site and register if registration is

required.

9.1.3 Coord

The Coordinate

inate List
List

Providers Manager .
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rCoutdinale List —
Provider; Continvously Opersting Reference Stations (CORS/20100
Datum:  NADS3- National Spatial Reference System (USA) Coordinate format; lGeog;aphic -DMS - ]
Active Sta/tion Description Latitude Longitude Height Consteflation =
] Tlsu Baton Rouge, Louisiana, USA M 30" 24" 26 7O946" W 917 10F 4B 91474 -5 211m GPS, GLDPl—l
Tnsu  Matchitoches, Louisiana, USA N 31° 45 02 B6222" W 593° 05 51.34294" 25340m GPS, GLOP
] Tulm Monroe, Louigiana, USA M 327314450137 W 92°04" 33.23408" 17.264m  GPS, GLOP
ab02  Mikolski, Ak, USA M 52° 58 14.18953" W 168751 16.74837" 191.999m GPS
abld  Savoonga, Ak, USA M 63" 3% 24 72765" W 170" 34'02.71032" 135786m GPS
ab06  False Pass, Maska, USA M 54" 53 07.16838" W 163" 25 24.36354" 499746m GPS
ab07  Sand Point, Alaska, USA M 55* 200 57 40081" W 160° 28" 36 25373" 28961m GPS
abD8  Mekonyulk, A, USA N 60" 23 05.40758" W 1667 12 03.00395" 25793m GPS
] abld  Wales, Alc, USA M 65° 36’ 53 54796" W 168" 03 4355695" 161.378m GPS
| ab11l  Mome, Mlaska, USA ME4° 33 52.19881" W 165" 22 24.35794" 4B762m GPS
I ] ab12  Platinum, Ale, USA M58° 57 0287122" W 161" 44" 46.46171" 506470m GPS
ab13  Chignik Lagoon, Maska, USA M 56® 18 26.38055" W 158" 30' 13.58286" 487264m GPS
ab14  Dilingham, Ak, USA M 59" D6' 29.40555" W 159" 05 2943147 657054m GPS
ab1h  Mysc, Mlaska, USA ME1 02 23.11812" W 155" 52 42 01461" 559724m GPS
ab17  Unalakleet, A, USA M 63° 53 10.50405" W 160°41° 40593745 116832m GPS
ab18  Kotzebue, Alaska, USA M 66° 51" 30.11991" W 162° 35" 48.52293" 36494 m GPS
@ abZ1  Adsk, Alaska, USA M51° 51" 50.95286" W 176" 39" 45.47428" 58.420m GPS
ab22  lliamna, Alaska, USA M 59° 53 57.55728" W 154" 41'53.64510" 199.312m GPS
[+ ab25  Mograth, Ak, USA M 62° 55 45.52450" W 156°01'24.11329" 560500m GPS =
T| 1 | 3
| Selectall | [ Unselect Al [ ViewMap | | BxportCSV | [ Close |
L

— oy

Coordinate List

¢ Provider : Full base provider name.
o Itis also a hyperlink to the provider web site.
e Datum: Full datum name for all positions within the base provider.
* Coordinate format : Choose the way the base coordinate is presented

0 Geographic — DMS : Display Latitude and Longitude in degree, minute and second.
Display ellipsoid height in the current measure unit (Tools > Options > General ).

0 Geographic — Decimal Degree : Display Latitude and Longitude in degree and fraction of
degree. Display ellipsoid height in the current measure unit (Tools > Options > General ).

o 3D Coordinates — XYZ : Display X, Y and Z coordinates in the current measure unit
(Tools > Options > General ).

e Grid:
o Active : Checkbox indicating which base stations are active
o Station : Base station name
o Description : Base station description
o Latitude / Longitude / Height : Base coordinates if Coordinate format is one of the
Geographic .
o X/Y/Z:Base coordinates if Coordinate format is 3D Coordinates .

o Constellations : Indicates which constellations are supported by the base station.
Possible values are:

= GPS
=  GLONASS
=  Galileo
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= BeiDou
¢ Select All : Set all base stations active.
¢ Unselect All : Set all base stations inactive.
¢ View Map: Display more information related to the selected base station.

¢ Export CSV : Export the content of the grid as is in a text file where every column is separated by
a comma.

o It will not export the content of the Active column.

Station”, Description”, Latitude”, "Long'ltude" , 'Height™,"ConstelTlations"

"11su”,"Baton Rouge, La, USA™,"N 30° 247 26.70936 ","w 91° 10" 48.91529 ","-5.179 m","GPS" ->
"lnsu","Natchitoches, Louisiana, USA","N 31° 45" 02.86182 ","w 93° 05" 51.34331 ","29.345 m","GPS" ‘
"lulm","Monroe, Louisiana, USA","N 32° 317" 44,50133 ","w 92° 04" 33.23460 ","17.282 m","GP5" ;

"ab02","Nikolski, Ak, usa™,"N 52° 58' 14,18929 ","w 168° 51' 16.74688 ","191.994 m","GP5"
"ab04","savoonga, Ak, USA","N 63° 39' 24,72727 ","w 170° 34" 02.70914 ","135.797 m","GP5"
"ab06","False Pass, Alaska, USA","N 34° 53' 07.16808 ","w 163° 25' 24.36234 ","499.752 m","GP5"
"ab07","sand Point, Alaska, USA","N 55° 20" 57.40049 ","w 160° 28" 36.25248 ","88.967 m","GP5"
"ab08", "Mekoryuk, Ak, UsSA","N 60° 237 05.40719 ","w 1l66° 12° 03.00295 ","25.808 m","GPs"
"abll”™,"Nome, Alaska, USA","N 64° 337 52.19843 ","w 165° 22" 24.35651 ","348.770 m","GP5"

"abl2","P i Ak, USA", N 58° 577 02.87064 T,"w 161° 44° 46.46075 ', 586.480 m”, GPS"

Export CSV file

¢ Close: Close the dialog

9.2 Finder

The Base Station Finder is a tool to help locate base stations in the area of your data. It will help you
determine which base providers are in your area and if you need a base provider that requires registration
to have base stations close enough for your needs.

The Base Station Finder is available from the Tools > Base Stations > Finder menu or by pressing the

@ in the Main toolbar.

- —,
PESP— -y
Reference Postion Parameters

[ - Y’Flag base stations with a distance < [555

@ Rover 20100708_01 > | (2500 km) Number of base stations to display: |10

5 [ =i [ Use enly your faverite base provider
el [ pekcodios | [] Hids insctive providers

Reference position:  N45732'30" W73°33'54" 1 it oat S e sl 2 I
Fewits |
List Closest Base Stations
Distance  Provider <) Station  Datum Registration  Constellatiors.

Base Stations Finder — Steps to use

The three steps to use the Base Stations Finder
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¢ Step 1: Choose your reference position
e Step 2: Choose your parameters (optional)
e Step 3: Press List Closest Base Stations

At any time, you can modify your reference position or the parameters and press List Closest Base
Stations to display the updated list.

-
Base Stations Finder

Reference Position Parameters

@ Fover ’24]1 BO0708_01 - ] (= 500 km) Number of base stations to display: [10 =
L =
| - [] Use enly your faverite base provider

("1 Google Earth [ Picl Coordinate ) [C] Hide inactive providers

Reference posiion:  N45°32°30" W73°33'54° I il ket ok i Rt v

Results

[ List Closest Base Stations ]

Dist;nce Provider Station  Datum Registration  Constellations
?_4 km  Matural Resources Canada (MRCan) pmtl MNADE3 - Canadian Spatial Reference... Mo GPS, GLONASS
Y_'E km  Ministere des Ressources naturelles et de la Faune du Que...  long MNADE3 - Canadian Spatial Reference.. Yes GPS

V_E km  Ministere des Ressources naturelles et de Iz Faune du Que...  mont MADEZ - Canadian Spatial Reference. Yes GPS, GLONASS
Y- Bkm Cansels GPS Reference Station Networ (Can-Met) mtrd NADE3 - Canadian Spatial Reference. Yes GPS5, GLONASS
Y- 15km Ministere des Ressources naturelles et de la Faune du Que. .. poat MNADE3 - Canadian Spatial Reference.. Yes GPS

Y_E-{] km Cansel's GPS Reference Station Metwers (Can-Net) disn NADE3 - Canadian Spatial Reference.., Yes GPS, GLONASS
Y_ES km Ministers des Ressources natursllss et de fa Faune du Que...  pier MNAD&32 - Canadian Spatial Reference Yes GPS

Y_EQ km  University Navstar Consortium - Permanent Station GPS/G... 5328  Word Geodetic System - 1984 Mo GPS

?_-53 km Cansel's GPS Reference Station Network (Can-MNet) stje MADE3 - Canadian Spatial Reference. ., Yes GPS, GLONASS
Y-é? km Cansel's GPS Reference Station Netwerk (Can-Net) vifd MNADE3 - Canadian Spatizl Reference.., Yes GPS, GLONASS

Close

Base Stations Finder — Results

« Reference Position : Choose the reference position. Several sources are available:
o0 Rover: Select a rover as the source for your reference position.
= Combo box : List of all rovers in your project.
¢ Only available if you have at least a rover in your project.

= When available, it also indicates the value of the Maximum distance to match
reference in Tools > Options > Combinations > Trajectories

0 Static : Select a static as the source for your reference position.
= Combo box : List of all statics in your project.
¢ Only available if you have at least a static in your project.

= When available, it also indicates the value of the Maximum distance between
sites in Tools > Options > Combinations > Baselines

o0 Global Site : Select a global site as the source for your reference position.
= Combo box : List of all global sites in your application.

¢ Only available if your Global Sites Editor is not empty (Tools > Global
Sites)
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0 Google Earth : Select Google Earth as the source for your reference position.
= Pick Coordinate : Choose a new position within Google Earth.
* Only available if Google Earth radio is selected.
o Reference position : Reference position currently selected.
» Parameters : Other parameters that will affect the result of the search.
o Number of base stations to display : Number of items to display in the grid

o Flag base stations with a distance < : Add a ¥ flag to all base stations closer than a

particular distance. These base stations could be used if an actual Search for base
stations is launched.

= When Rover or Static is selected as the source for reference position, the value
is locked to the distance that would be used in an actual Search for base

stations .
Reference Position Parameters

@ Rova: [20100708_01 [ (<500km) Number of base stations to display: |10 1=

‘!\“' Flag base stations with & dd's

o Use only your favorite base provider : Check if you only want to see the list of the
closest base station for your favorite provider. In an actual download, remember the
favorite provider is used before any other.

= Only available if you have a favorite provider.
o Hide inactive providers: Do not display any inactive providers in the results grid.

o Hide providers not using the current datum: Do not display base stations coming from
provider using a datum that differs from the one selected in your current mapping system.
Precision is always better if coordinate are in the same datum through the whole project.

» Results : Display the results according to the reference positions and all other parameters.
o List the Closest Base Stations : This will update the content of the grid.
0 Grid: List of base stations matching above criteria.
= Text color : The text color indicates the state of the base provider.

* Green: Indicate base station comes from the favorite provider.
» Black: Indicate base station comes from an active provider.
* Red: Indicate base station comes from an inactive provider.
Natural Resources Canada (NF _ Active provider
Ministers des Ressources naturells  Favorite provider

Ministere des Ressources nat Favorite provider
Canzels GPS Reference Statio Inactive provider

Mighst e, degifassgrogs gt Favorite provider
= Distance : Distance between the base station and the reference position.

« If distance is lower than the value in Flag base stations with a distance
it will add a ¥ before the distance.

= Provider : Full base provider name.

=  Station : Base station name.

=  Datum: Full datum name for all positions within the base provider.
= Registration : Indicate if the base provider required registration.

= Constellations : Indicates which constellations are supported by the base station.
Possible values are:
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¢« GPS

¢ GLONASS
e Galileo

¢ BeiDou

¢ Close: Close the dialog.
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10 Mapping Systems

In the software, data is displayed and exported using the selected mapping system. If there is no selected
mapping system, the software exports positions in WGS84 geodetic coordinates.

The mapping systems selector and editor are accessed through Tools > Mapping Systems... from the

main menu.
Process Auto... F9
Process Manual >
Export 4
Base Stations 3
Mapping Systems 4 Selector...
Global Sites... Editor...
Options...

Mapping System Menu

10.1 About Mapping Systems

3D coordinates in OnPOZ software applications are usually expressed in geographic or projected
coordinate reference systems, called mapping systems .

¢ A mapping system which expresses coordinates using X, Y and height on a plane is a projected
mapping system. For instance the Universal Transverse Mercator (UTM) mapping system is a
popular projected mapping system used around the world.

¢ A mapping system which expresses coordinates using longitude, latitude and height is a
geographic mapping system. For instance, the fundamental geographic mapping system in GNSS
applications is WGS84.

10.1.1 Geodetic Datums
Every mapping system, whether geographic or projected, is defined relative to a specific geodetic datum .
For short, a geodetic datum is called a datum.

e A geodetic datum is modeled using an ellipsoid , which is an approximation of the shape of the
Earth.

« In addition, any datum can carry a datum transformation, used to relate the datum to the WGS84
datum. This transformation provides a mean to translate coordinates from any datum to any other
datum, using WGS84 as the common reference.

“  While the complete definition of datum involves more parameters, for all practical purposes in the software it is modeled by an
ellipsoid along its transformation parameters with respect to WGS84
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*s* A datum transformation is defined using 15 parameters (3 translations, 3 rotations, 1 scale factor, an annual rate of change for
each previous 7 parameters and a year of reference), which are used to translate, rotate and scale the datum’s ellipsoid with
regards to that of the WGS84 datum.

10.1.2 Map Projections

All the projected mapping systems are defined based on a map projection , in addition to the geodetic
datum described above. A map projection defines the transformation to convert geographic (longitude,
latitude) coordinates to projected (X, Y) coordinates. Examples of map projections include Universal
Transverse Mercator (UTM) and Stereographic.

10.1.3 Vertical Datums

All heights in geographic and projected mapping systems are defined as ellipsoidal heights , meaning
heights measured relative to the ellipsoid.

See the Geoid chapter for definitions and details about how to use geoid models to transform ellipsoidal
heights to mean sea level heights .
10.1.4 Earth-Centered, Earth-Fixed (ECEF)

3D coordinates are sometimes expressed as (X, Y, Z) in a geocentric coordinate reference system
which is a 3D Cartesian coordinate system centered on the Earth’s mass center. Our current Mapping
systems engine do not currently address converting to and from geocentric coordinates.

It is also commonly known as Earth-Centered, Earth-Fixed (ECEF).

10.2 Selecting a Mapping System

The software comes with a set of predefined projected and geographic systems. The Mapping System
Selector allows you to select the current mapping system for use in the software.

/)
*s* Other tools and applications, such as Export Features , also provide their own interfaces for mapping system selection.

Open the Mapping System Selector dialog with Tools > Mapping Systems... > Selector...  or click on

"' button in the Main toolbar.
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Veppng Syemseecor

| Please select your mapping system:

Predefined | Custom

1 Word

=) Global
E‘IH Geographic
{ Bl WGSa4
g Geo WGS84
i @l ITRFOS

R UTM
-4y Amenica
-1, Europe
-} Oceania

m-F-F--E

Mapping selected

Mapping System Geo WGES24

Projection Template  Geographic

Diatum World Geodetic System - 1984

The Mapping System Selector dialog box

B To select a mapping system

a. Choose from Predefined or Custom list by pressing the Predefined or the Custom tab at the top of

the dialog.

b. Navigate to the mapping system and select it.
o Inthe Predefined list, open nodes until you reached the mapping system you desire.

-l 10TM
i), Mbers

t-- |, Geographic

71|, Lambert Corformal Conic
t-- L MTM

Sy UTM

2 | UTM NAD83csrs Automatic
-8l UTM NADS3csrs 07N

PR e sia e L

Selecting a predefined mapping system

o Inthe Custom list, the list is flat so select the mapping system you desire.
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)
*s* The Custom list is empty initially. Customizing a Mapping System  section explains how to create and manage custom

mapping systems.

c. Some extra information about the mapping system you selected is display in the Mapping
selected section.

d. Click OK. The dialog box closes and the selected mapping system becomes active.

B To view detailed information about a mapping system
a. Select a mapping system if it is not already done.
b. Press the View... button.

4 ™
Universal Transverse Mercator (UTM) Cmﬁgumﬁm u
Projection Parameters Dratum
S —— Ellicseid B sps
ShortHeme (00120105 | i RerEE
_— GRS 1580
Long Name |IJTM MNADE3cars: Automatic | A G3708127.000 m
b CIEETRD 2]
sl figgian b B3bE7E2 314 - m
Parameters fo'WE5E
& A Reterenece Year 1957 000
2-aue , T AO956 M dTs 0007 miy
T anual | Automatic e e 2o Ty 1.9003 m dTy Q0007 iy
number s autarmatically E 0524 m  dl=z 00005 mdy
Erte compited Lsing the first Fr  -O0PRITS sec, ofe  0OOODET sec./y
posiian Hy 0.003426 sec. dRy 000077 sec/y
Az 0011599 zec. dRz 00000ET zec /v
0000615000 ppm - dS DLO00TE200° ppn, A

Daturm Selected

i MNADE3 - Canadian SpatlaI_Fieterence Syatem bt i

" ii Cancel |
L - ] A

View detailed information about a mapping system

c. Press OK.

10.3 Customizing a Mapping System

In this section, we present how to customize a mapping system.
Open the Mapping System Editor dialog with Tools > Mapping Systems... > Editor...  or click on the

button in the Main toolbar.
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-
Mapping System Editor »

=i
LCustom Mapping Systems oK I

MName Desciiption

&laska Conformal

B oM Transwerse Mercator [TH]

Edit...

Delete

et

Datum...

Mapping System Editor

10.3.1 Adding a new mapping system

We first describe the general procedure and then we present how to set a UTM system.

10.3.1.1 General Procedure

To define a new mapping system, you will select a mapping system template and then enter the
parameters for your mapping system.
B To customize a mapping system

a. From the Mapping System Editor dialog box, click Add.... The Add Mapping System is
displayed containing a list of all the supported mapping system templates.

r ™
Add Mapping System u
Select a Template
AlLBokA Alazka Lonl
ALBERS Albers Conical Equal Area
AFMEQD Azimuthal E quidistant
DSTERED Drouble Stereographic
EQUIDC Equidistant Conic
GED Geographic
HOR & Hotine Oblique Mercator [2 Points)
HOM B Hatine Oblique Mercatar [Azimuth Angle)
LamMas Lambert Azimuthal
LEC Lambert Conformal Conic
LCC15P Lambert Conformal Conic 1 Standard Farallel
LELGRID Local Grid
MERCAT M ercator
POLYC Palyconic
PS Polar Stereographic
STERED Stereographic
T Tranzverse Mercator [Th)
UTH Uriverzal Transverse Mercator [UTH)
[1]:% I Cancel
L

Add Mapping System

b. Select the desired template from the Select a Template list. As an example, select Transverse
Mercator (TM).
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c. Click OK. This closes the Add Mapping System and display a configuration dialog box. The title
bar of the new dialog box displays the name of the selected mapping system template. In this case,
it displays Transverse Mercator (TM) Configuration

' ™
Transverse Mercater (TM) Configuration M
— Projection Parameters — D atum
Short Name ITM— Ellipzoid Parameters
WG5S 1984
Long Harme ITlansverse tercator [TH] a E37E137.000 m

Scale ID.SQSSDDDDDDDDDD b B356752.314 m
i : Parameters to WiGE584

u] Latitud IIJ IDD IDD.DDDDD I I
figin Latitude N - oy

Feference Year

Central Meridian 1 [00 [00.00000 [E +] || 1 00000 m  dTx 0.0000 méy
Ty o000 mo die 00000 mdy
Tz 00000 m dTz 0.0000 mdiy
A= 0000000 sec. dR= 0.000000 sec.dy
Fiy 0000000 sec. dRy 0.000000 zec.dy
Rz 0000000 sec. dRz 0.000000 sec.dy
5. 000000000 ppr. d5.  0.00000000 pprn.dy

i ID. oo o]
Ealse Easting Datum Sglected
False MNarthing ID. oo ] WESE LI
ok I Cancel |
i oy

Transverse Mercator (TM) Configuration

d. Enter the parameters that fit your area:

< Inthe Projection Parameters or Parameters section, enter a Short Name and a Long Name
to identify your customized mapping system. In most cases (for example when the mapping
system template is a map projection) you will also have to input additional parameters. In this
example (TM) you have to input a Scale factor (to define a 3 or a 6 degree zone), Origin
Latitude , Central Meridian , False Easting and False Northing .

« Inthe Datum Selected field, select a geodetic datum from the drop-down list.
‘:‘ To create a new datum, see Customizing a Datum section below.

e. Click OK to save the new information and close the dialog box.
f.  Your new projection is listed in the Mapping System Editor dialog box ready to be used.

)
*s* There is a template like the “TM template” for each type of supported map projection. You have to understand very well

every specific parameter before setting them. You do not have to understand each map projection template, just
concentrate on the one used in your area. Contact your local mapping agency to get more details about the mapping
systems used in your area. Your local sale representative should also provide you with the necessary details about the
most commonly used mapping system in your area.

10.3.1.2 Setting Up a UTM Mapping System

The UTM map projection is a used worldwide. The world is divided into 60 UTM zones of 6 degrees (known
as zone 1 to 60). It is also divided in two hemispheres: north and south for a total of 120 combinations.

The Mapping Systems tool allows you to set your UTM zone using the zone number and hemisphere, by
setting a central meridian or by letting the system compute itself the zone using the first coordinate at hand
(in your project).

B To customize a UTM map projection

a. From the Mapping System Editor dialog box, click Add.... The Add Mapping System is
displayed containing a list of all the supported mapping systems templates.
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b. Select Universal Transverse Mercator (UTM) and click OK. The Universal Transverse
Mercator (UTM) Configuration is displayed.

' ™
Universal Transverse Mercator (UTM) Configuration u
— Praojection Pararmeters — Diatum
Short Mame UTH Elipsoid Parameters
WwiGS 1934
Lang Marme IUniversaI Tramsverse Mercato || 5 E378137.000 m
_— 0.9995 ] E3IBEFE2. 314 m
Paramaters to WGES584
& Aut Reference Year  0.000
He _ Tx 0000 m  dTx 0.0000 m/y
" Manual | Inautomatic mode, the zone Ty 00000 m  diy 0.0000 mdy
2 number iz aukomatically Tz 00000 m dTz 0.0000 mdy
ane computed using the first R«  0.000000 sec. dR= 0.000000 sec.dy
positiot. Fiy 0.000000 sec. dRp 0.000000 zec./y
Rz 0.000000 sec. dRz 0000000 zec.dy
5. 000000000 ppra. 4S5, 0.00000000 pprm.dy
[ atum Selected
WESS4 =]
Ok I Cancel |
L : J

Universal Transverse Mercator: Automatic setting

c. Input a Short Name and a Long Name to identify your customized UTM map projection.

d. Select a datum from the Datum Selected drop-down list.

e. As you can see on the left side of the dialog box, you have the choice of three option buttons:
e Auto: There is nothing to configure.

e Manual: Enter your central meridian. Set the proper side of your location with respect to
Greenwich (East or West) and select the proper Hemisphere .

" Auto [Deg. Min Sec.
& Manual

— m 00 |00.00D |E -
 zom | IE o0 fovoo0 e -]

Hemizphere & Nagth
 South

Universal Transverse Mercator: Manual setting

e Zone: Enter your Zone Number and set the proper Hemisphere .

 Auta
° Mar?HaI Zone Number I‘I vl
& Zone

Hemizphere & Nagth
 South

Universal Transverse Mercator: Zone setting
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o : . : ) '
*s* If one of these simple parameters is not properly set, you can get coordinates very far from their real location.

f. Click OK to save the new information and to close the dialog box. You will return to the Mapping
System Editor dialog box with your newly created UTM map projection listed.

10.3.2 Deleting a custom Mapping System

You can delete custom mapping systems that you no longer require from the Mapping System Editor
dialog box.

B To delete a mapping system

a. From the Mapping System Editor dialog box, select the mapping system you want to delete in the
Custom Mapping Systems list and click Delete. The selected mapping system is removed from
the list.

b. Click OK to save the changes and close the dialog box.

10.3.3 Customizing a Datum

A datum is defined by an ellipsoid, and is associated with 15 transformation parameters to the WGS84
datum. Datums are accessed from the Datum Editor .

B To customize a datum
a. From the Mapping System Editor dialog box, click Datum... The Datum Editor is displayed.

), .
Datum Editor |

Defined Datums

ak, I Cancel Add... Edit... [elete

Datum Editor

b. Click Add.... The Datum Definition is displayed. All predefined datum are listed.
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| — ™
Z'Datum Definition m— - u
Datum Templates
Marth American Conus - 19 -

M, Morth A& n [ atum -

MaD33cors96 MHA0E3 - Mational Spatial Reference Spstem [U5A)

MaDE3ces MaDE3 - Canadian Spatial Reference System

HaHR Mahrwan [Saudi Arabia)

WNZGD2000 Mew Zealand Geodetic Datum - 2000

WZGDA3 Mew Zealand Geodetic D atum - 1343

QaHL Hawaiian Dahu [old)

ObdaM Oman

PUERTO Puerta Rico and Virgi |slands

QORND Qormog [South Grognland)

RGFI3 Réseau Géodésique Frangais - 1993

ROME Rome - 1340 Sardinia |sland

SACOR South American Correqa Alegre [IBGE, Brazil)

SaDEd South American - 19689 [IBGE. Brazil]
| |SAD-BSM South American D atum - 1969 / Mew version

SAMEE South American [provizional 1356] i
| SIRGRAS Genrentie Beferencs Sostem for the Srasrieas (IRGF Rrazill l

Ok I Cancel |

L A

Datum Definition

c. Select a datum and click OK. The Datum Editor is displayed.

' ™

Datum Editor u
r ldentification

Short Mame

Lang Marme INorth Armerican D atumn - 1986
 Transformation Parameters to WiGES84/TRFO0

Tranzlation [rm) Fiotation (zec.] Scale (ppri.]

# |n.000o » | 0.000000 | 000000000 |

Y |0.0000 v |0.000000

z |n.0000 z |0.000000
— Bates of Change

Reference ‘'ear IU.UUEI

Tranzlatiorn [mdyr] Rotation [zecyr] Scale [ppmdyr]

% |n.0000 » | 0.000000 |0.00000000

v |0.0000 v |0.000000

z |noooo Z |0.000000
— Ellipzoid

a B37E137.000 m

b £35EVE2.314 m

GRS 1980 |

Ok I Cancel |
“ L] A

Datum Editor

d. Enter a Short Name and a Long Name for your customized datum.
e. Edit as needed the transformation parameters and their rates of change to WGS84/ITRF00.

/
*s* Only very experienced users should edit transformation parameters. Wrong input might provide extremely bad
transformation results.

f. If needed, select another ellipsoid.
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g. Click OK to close the dialog box. You will return to the Datum Editor with your newly customized
datum listed.

h. Click OK to return to the Mapping System Editor .

10.3.4 Deleting a Datum

You can delete a datum that you no longer require from the Datum Editor .

/
*s* Never delete a datum currently in use by one of your mapping system. Deleting a datum used by one of your mapping
system will delete the mapping system as well.

B To delete a datum
a. From the Mapping System Editor dialog box, click Datum... The Datum Editor is displayed.
b. Select the datum to be deleted and click Delete. The selected datum is removed from the list.
c. Click OK to return to the Mapping System Editor .

10.3.5 Exporting Mapping Systems

Here are the reasons you may want to export your Custom mapping systems:

¢ You want to copy Custom mapping systems from one PC to another or from one user to
another on the same PC.

¢ You want to use them in your Windows Mobile device with to OnPOZ EZTag CE™ or OnPOZ
EZField™,

B To export mapping systems
a. Open the Mapping System Selector .
b. Select the Custom tab.

I
Mapping System Selector

Please select your mapping system:

| Predefined | Custom

B Aaska Corformal
ﬁ Transverse Mercator (TM)

DERHE g

Mapping selected

Mapping System Geo WGS84

Projection Template ~ Geographic

Datum World Geodetic System - 1984

Mapping System Selector — Custom

c. Click Export...
d. Select the location to save your files and click OK. The files are exported.

B To copy mapping systems to OnPOZ EZTag CE™ on Windows Mobile
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a. Copy the CustomProjections.DAT and CustomDatums.DAT files from your PC to the
\Application Data\VGI Solutions\EZTag CE\Mapping Sy  stems folder on your Windows Mobile
device.

B To copy mapping systems to OnPOZ EZTag CE™ on PC

a. Copy the CustomProjections.DAT and CustomDatums.DAT files to your Application Data folder.
The actual position depends on your operating system and your user name.

a. Windows XP : C:\Documents and Settings\<User Name>\Application Data\VGI
Solutions\EZTag CE\Mapping Systems

b. Windows Vista, Windows 7, Windows 8 or Windows 8.1  : C:\Users\<User
Name>\AppData\Roaming\VGI Solutions\EZTag CE\Mapping Systems

10.3.6 Importing Mapping Systems

In the same way that you exported mapping system, you can import them. This might be useful when you
transfer your data from one PC to another. If you have a lot of mapping systems already defined, export
them first (see above section for more details), transfer them to the other PC and re-import them.

B To import mapping systems from a location on your PC
a. Open the Mapping System Selector .
b. Select the Custom tab.
c. Click Import...
d. Select the location where your files are located (they have to be in the same folder) and click OK.
The files are imported.

/
*s* Importing replace all your existing mapping systems

10.3.7 Setting a Local Grid Mapping System

A local grid allows you to work on an area with a local north. But this area must be small; otherwise the
earth curvature will introduce biases in the transformation parameters and inaccuracy in your coordinates.
Geodetic coordinates have to be used on larger areas. This being said, local grids are still largely used by
surveyors. They usually set a reference point to an arbitrary value (e.g., X=10000, Y=10000, H=100) with a
reference direction on a tower (or some high target). When working in a local grid with a GPS system, we
have to establish the relation between few points of the local system and the WGS84 system used in GPS
positioning.

Establishing a relation means that we need at least 3 stations where we know coordinates in both systems,
local and geodetic. It is a 3D transformation resolving 3 translation, 3 rotations and 1 scale factor.

B To customize a local grid

a. From the Mapping System Editor dialog box, click Add.... The Add Mapping System is
displayed containing a list of all the supported mapping systems templates.

b. Selectthe Local Grid (LCLGRID). The Local Grid Configuration is displayed.
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g~ % ' . -
- N
Local Grid Configuration =
Projscti
Short name [ IENETZIT] Longname  |Local Grid Datum  NADE3 - Canadian Spatial Fiefersnce System ‘
Sites i
Name | Latitude: | Longitude [El Height [Twpe [Local®  [LocalY  [LocalH  [ResX  [ResY [ResH |
Add Edit Delete Compute RMS
Ok I Cancel
J

Local Grid Configuration

Enter a Short name and a Long name for your local grid system.

Create a new record by clicking Add . It opens the Local Grid Site Editor . An empty record is
displayed. Fill it and save it.

Enter at least three points. If you enter a bad site, you can delete it by pressing Delete.
Click Compute to compute the transformation parameters.

The residuals of the adjustment are displayed in the Res X, Res Y and Res H columns (2 points
are not enough to resolves 3 translation, 3 rotation and a scale, you need at least 3 points, using
more than 3 points is suitable).

The RMS of the calculation is displayed at the bottom of the dialog box. This number should be
very small if you are doing surveying work (+/- few centimeters). This number is telling you “how
good” are the consistency between both coordinate systems.

You can enter additional sites and re-compute your transformation parameters.

If the residuals on a specific site are too large, just remove this site from your computation by un-
checking its box at the left side of its record and recomputing a transformation.

/
*s* Transformation parameters associated with a large RMS value should not be accepted.

I —= ™
Local Grid Configuration — IT [
1 g
~ Projection
Shatt name ILELEFHD Long name  |Local Grid Daturn MNADE3 - Canadian Spatial Reference Sustem
- Sites f
Marne Latitude: Longitude Ell Height |Type [LocalX Local Y. Local H ResX |ResY |ResH
vl 11042 I 45 32 3671324 W 7334 0370347 1631 L1 1814.900 | 330,427 16311 0015 0004 0,000
Il 11062 N 4532 39.64744 W 73340213130 16.072 L1 1847.400 | 427.400 16.072 0.m7 -0.000  -0.000
| [ 11032 W 15.295 L1 2083.300 16.295 0006 0.004 -0.000
v FRITE 15450 L 5450 (0004 0000 C000 [

Add Edit Delete Computs AMS  0.007

Cancel
J

Local Grid Configuration — Compute

k. When you are satisfied with your RMS value, click OK to close the dialog box. You will return to the
Mapping System Editor dialog box with your newly local grid listed.

10.3.7.1 Local Grid Site Editor
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i Local Grid Site Editor m1
Select Site v
Mame |24
- Site Coordinates

Type

Latitude |45 |32 |29' 23411 IN ;I
Longitude I?3 I33 |55' 25400 de
Ell Height 12603 m

-~ Local Coordinates

Local = |D-IJIJIJ m

Local |U.UUU o

Local H |U-UUU m '
| ok | Concel |
— —)

Local Grid Site Editor

¢ Select Site : List of all sites in project. When you select one, it will fill Name and Site Coordinates
with information related to that site.

0 User: An extra item in the list. When selected, you can fill Name and Site Coordinates
manually (be careful when inputting manual coordinates, make sure it is in the same
reference system that the other one).

« Name: Name to help you identify this coordinates.
* Site Coordinates : Geodetic coordinates in the current datum
o Type: Solution type for the position of the site.
o Latitude : Latitude in current datum.
0 Longitude : Longitude in current datum.
o Ell. Height : Ellipsoid height.
¢ Local Coordinates : Associated local coordinates
0 Local X: X component for local coordinates.
o Local Y:Y component for local coordinates.
0 Local H: Height component for local coordinates.
¢ OK: Save and close dialog.
¢ Cancel: Close dialog without saving.
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Chapter 11

11 Editing

11.1 Site
Site editing is performed using the Site Editor . The Site Editor can be displayed by following one of these
procedures:
o From the main menu:
0 Select Edit > Site... ;
o From the Plan View:
o Double-click on a site symbol;
o While your cursor is over a site symbol, right-click and select Edit Site... in the speed
menu.
o From the Project Manager , when the Sites folder is selected:
o Double-click on a site occupation;
o0 Select the site to be edited (or a site occupation). From the speed menu or the Sites main
menu, select Properties ;

The Site Editor is divided in two parts:

« Site Information: Contains information related to the site itself.
¢ Occupations : Contains information specifically related to each occupation of this site.
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Jser Uligde

S—
e
Site Mame Stationi Hename Site... |

Site Information | Occupations I

.
Site Editor

~ 5ite Processing Dptions

¥ Use az reference coordinate

[~ Compute averaged single point position

— Location
Geo'wh584

— Site Coordinate:
Forrnat iEeographic -DMS LI
Latiude [0 [31 [857e4 [N <]
Longtude |3 [53 [0BE0077  [w <]
ElL Height |308.369 "

|mpart. . |

— Site Undulation

todel <Mone>

I~ List reference sites anly

QK I Cancel e Delete Help

Site Editor

11.1.1 Site Information

The information on this page is specific to a site. It is used to define and modify properties that are specific
to the selected site. Changes to this page affect all of the occupations associated to the site.

+ Site Name: Site name.
e Site Processing Options

0 Use as reference coordinate : If checked, the site coordinates displayed in the Site
Coordinates area of the Site Editor is enabled and will be used as a fixed reference
during processing. You may use this option in semi-kinematic processing to set your
initialization sites. In static positioning, this option causes the software to use this site to
start the computation of the network of vectors. For a trajectory, this option is used to fix
the coordinate of a site that will be used as a base station (a static file set as a reference
is equivalent to a file set as a Base).

o Compute averaged single point position  : If checked, the software will compute a
single-point position for the site. This option could be used when you do not know your
reference site coordinate (it provides results at +/- few meters using broadcast orbits).

¢« Location:

0 Text: Display the current mapping system name. To select another mapping system, use
Tools > Mapping Systems... > Selector...  from the main menu.

o Site Coordinates : Used to edit the position of the currently selected site. The option Use
as reference coordinate must be checked to activate the data edition. The input
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coordinates will be held fixed in the processing. You must enter valid site coordinates.
The more accurate your site coordinates are, the more accurate your differential results
will be, especially if you are performing phase calculation. Absolute accuracy is directly
related to the accuracy of your reference site.

= Format: Format to present the following coordinates. Possible values are:

¢ Geographic — DMS : Display latitude and longitude in degree, minute,
second using current datum. Display also ellipsoid height.

¢ Geographic — Decimal Degree : Display latitude and longitude in decimal
degree using current datum. Display also ellipsoid height.

¢ 3D-Cartesian — XYZ : Display X, Y and Z (geocentric) using current
datum.

0 Only available if no geoid model is selected.
¢ Mapping — XY : Display X, Y and Ellipsoid height using current mapping
system.
o Only available if the current mapping system is cartographic.

= Import : Import the coordinate for this site from the Global site. See Import a
position for more details.

)
**  There is an option to import coordinates from Global Site during import. If your site name matches
a global site, it will copy the coordinates. It is available in Tools > Options > Data Files .

o Site Undulation : The content will depend on the current geoid.

Site Undulation

I odel <Mone>

Site Editor — Site Undulation — <None>

Site Undulation

Model <User undulation:
Undulation IU.UUU m
M.5.L. [17.278 -

Site Editor — Site Undulation — <User undulation>

Site Undulation

t odel w15mgh
Undulation |-31 B27 m
M.5.L. |45.903 m

Site Editor — Site Undulation — Any geoid

= Model: Geoid model used. To select another geoid model, use Edit > Geoid...
from the main menu.

= Undulation : Editable only when the model is <User undulation>.

¢ When the current geoid is <User undulation> , the undulation is zero by
default for all sites. The user must set manually undulations on all sites.
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ar Guide
¢ When the current geoid is a regular geoid, it displays the undulation value
computed at the site position using the selected geoid model.
= M.S.L.: Used to display the orthometric height (or height with respect to the
mean sea level).
0‘0

+* Ellipsoid height and MSL are never active at the same time. When the geoid model is <None>, ellipsoid height is active. In
all other case, MSL is active.

List reference sites only : When checked, the Site Name combo will display only sites where the
Use as reference coordinate is checked.

B Site for Semi-Kinematic Survey
Note that the next options are only applied to the rover of a semi-kinematic survey:

When the user enabled the Use as reference coordinate checkbox for a site, the coordinates of
this site are used during the semi-kinematic processing.

When the user disabled the Use as reference coordinate checkbox for a site, the coordinates of
the site are unknown and are computed during processing.

When a site was recorded as an EZBar (as provided with OnPOZ products), the icon w appears
on the right side of the Use as reference coordinate checkbox.

Site Information I Dccupations I

"Site Procezsing Optiar:

[ Use az reference coordinate I %%‘, Edit Sigmas |

[ Compute averaged single point position

Site Editor with EZBar

Once the user click OK, all occupations of sites with the option Use as reference coordinate
activated will have a known position.

B Rename a site

You can modify the name of a site. For example, if by mistake you assign the name 78KF094 to a site
instead of 78KP044, you can rename the site before processing it.

a. From the Site Editor , click the Rename Site... button. The Rename Site is displayed.

Rename Site ﬂ
Target Site m
0k I Cancel | Help |
Rename Site

b. Type a new name for the site in the Target Site text box.

C.

Click OK. A confirmation window is displayed.
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r T
GMSS Post Processor E

@ Confirm you wish to change the current site name "1" to "NewName".

Cancel

Rename Site confirmation

d. Click OK to confirm the action. You are back to the Site Editor .

B Import a position
From the Site Editor , click the Import button. The Site Import is displayed.

r ™y
Site Import [
Name | | | Ell Height|
Station(02 4706EN 3T 4467396456 04810
Station003 4EA07RMNE 4421234668 BERET4
Station004 456039.082  4536123.889  1159.569
Station005 445246824 4497055620 731639

Irnpart | Claze I Help |

Site Import

All sites listed here come from the Global Sites; see section Export — Sites to explain how to export a
site in the Global Sites.

Select a site in the table displayed. Click the Import button. You are back to the Site Editor . Only
coordinates are imported (they are applied to the selected site in the Site Editor ).

B Delete a site
a. From the Site Editor , select the site that you want to delete from the Site Name.
b. Click Delete at the bottom of the Site Editor . A confirmation window is displayed.
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GMNSS Post Processor @

@ Confirm you wish to delete site "1,
oK I Cancel

Delete Site confirmation

c. Click OK to confirm the deletion. You are back to the Site Editor .

** Sites can be deleted from a project but they cannot be restored.
When you delete a site, you are also deleting all the results, baselines, trajectories, and loops attached to the site.

'+’ Sites can be easily deleted by using the Project Manager . Select the Sites folder from the selector pane. In the viewer

pane, select the site(s) to be deleted, press the Del key or select Delete from the speed menu or click ’ * on the Main
toolbar.

B Edit Sigmas

This button is enabled only when the network adjustment type is set to Weighted Stations (see
section Options — Network for details) and Use as reference coordinate is checked. It is used to
enter the sigmas of a reference station to be used in the network adjustment.

a. From the Site Editor , select the site that you want to set as a reference station from the Site
Name.

b. Select the Use as reference coordinate checkbox.
c. Click on the Edit Sigmas button. The Reference Site — Edit Sigmas is displayed.
d. Enter the sigma value for each component: latitude , longitude and ell. height (ellipsoid height).

| Reference Site - Edit Sigmas u1
— Sigmas
L atitude: Im— m
Longitude: IEIEIIJIJ— m
Ell. Height: IEI.EIIJIJ m
Feset |

QK I Cancel | Help |

Reference Site — Edit Sigmas

e. Click OK to confirm your values. You are back to the Site Editor .
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11.1.2 Occupations

As we previously explained, a site can be observed more than once, so for a specific site, we may have
more than one occupation. The information in this page is specific to the selected occupation. The
properties edited here affect only the currently selected occupation.

' ™y
Site Editor [
Site Mame | StationD01 | Bename Site... |

Site Imformation  Docupations I

Occupation o - Move... | Delete |

— Decupation Informaation

Obz File 1D ALCOZTFRA30 tode: Static
Code I.&LEEI
Start Time |2D1 0410402 |1 1:29:45.00
End Time |20oA0/02 [13:23:40.00
—Antenna Measures——————— 1 Meteorological Measures —

Dy Temp. |18.D T
Pressure I‘ID13.25 mbar
Slant Height ID.DDD m N

Hurnidity IED %

Height 0.000 m Defaults |

I
(| I List reference sites only

f QK I Cancel Mew... Delete Help
=— — —
Site Editor — Occupations

¢ Occupation : Used to select the site occupation you want to edit. The drop-down list contains all
the site occupations for the currently selected site.

e Occupation Information:

o Obs File ID: Field indicating the observation file ID that contains the current site
occupation data.

Mode: File status for the observation file.
Code: Code information attached to the site (if any).
Start Time: Used to edit the start date and time of the selected site occupation.
End Time: Used to edit the end date and time for the selected site occupation.
¢ Antenna Measures:
0 Model: Used to select an antenna model from the drop-down list. To select a model not

displayed in the list, select the _| button. Refer to Antenna Models chapter for
information on antenna models.

o Slant Height: Used to edit the antenna slant height entered in the field.

O O O o
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o Height: Vertical antenna height as calculated by the slant height and the antenna model.
* Meteorological Measures:

o Dry Temp.: N/A. The software uses standard meteorological values.

o Pressure: N/A. The software uses standard meteorological values.

0 Humidity: N/A. The software uses standard meteorological values.

B Move a site occupation

This operation is different from renaming a site. For instance, in the field you want to observe twice the
site B and only once the site A, but in the field, when the operator were back to site B, he named it as
A. So in your data file you have two occupations for site A and only one for site B. If you process your
data without correcting this “naming problem” you will have unpredictable results since you have two
occupations of site A without the same location. In this case you need to move the site occupation
A(2) to site B.

When renaming a site, only the name of the site is changed, and all other information attached to the
site is preserved (e.g. coordinates, occupations). When moving a site occupation from site A to site B,
we take all the information related to the selected occupation of site A (e.g. start and end time,
antenna height) and we assign it to site B (site B already exists). The occupation previously attached
to site A is automatically removed and is now assigned to site B. In other words, this operation does
not rename a site; it is moving all the information of a site occupation (associated to the wrong site) to
its proper site.

® . . . R
*s* 1f you move all site occupations of a site, the site will be deleted.

\/
*s*  When activated, the Site Validator is used when moving a site.

a. From the Site Editor , select the site that contains an occupation to move to another site.

b. From the Occupations page, select the occupation number to be moved from the Occupations
drop-down list.

c. Click Move. The Move Site Occupation is displayed.

s —T"
Mowe Site Occupation ﬂ
' To an exigting site
|Gtationnot =]

' Taanew site

{MyNewSits]

[]4 I Cancel

Move Site Occupation

d. If you want to move the site occupation to an existing site, check the radio To an existing site
and select a site in the combo box below.

e. If you want to move the site occupation to a new site, check the radio To a new site and enter a
new site name in the edit box below.

f. Click OK. A confirmation pop-up window is displayed.
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- ™y
GMSS Post Processor ﬂ

f. Confirm you wish to move site occupation "Station001" to
Y "MyNewsite",

oK I Cancel

Move Site Occupation confirmation

g. Click OK to confirm the action. You are back to the Occupations page of the Site Editor .

** Multiple site occupations can be moved easily by using the Project Manager . Select the Sites folder from the selector
pane. In the viewer pane select the site occupation(s) to be moved, and drag and drop it on an occupation of the site in
which you want to move it.

** In the Project Manager , Sites folder, you can also move a single site occupation using the Move... command in the
contextual menu.

B Delete a site occupation

You can delete one or more site occupations from a site. Like a site, these occupations cannot be
restored.

)
** If you delete all the site occupations of a site, the site will also be deleted.

a. Select the site occupation to be deleted from the Occupations drop-down list.
b. Click Delete on the right side of the Site Editor . A confirmation pop-up window is displayed.

Fa o B
GMSS Post Processor u

f@ Confirm you wish to delete site occupation "1",

Cancel

Delete Site Occupation confirmation
c. Click OK to confirm the deletion. You are back to the Occupations page in the Site Editor .

X/
** Site occupations can be deleted easily by using the Project Manager . Select the Sites folder from the selector pane. In the
viewer pane select the site occupation(s) to be deleted, press the Del key or select Delete from the speed menu or click

& on the Main toolbar.

B Add a new site or new site occupation

You may have to add new sites or new site occupations to your project. For example, during a field
session, you may have recorded an observation file in static mode without associating a site
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occupation to this file. If you want to process this file in static mode, a site has to be associated to the
file.

a. Click New. The New Site Occupation is displayed.

i ™
New Site Occupation u
— Mew Site Dccupation Infomation————————————————
Site Mame ;I

Code I

Dccupation Start 2010407409 [08:12:04.00
OccupationEnd  |2010/07409  |08:34:31.00

— Dbzervation File for Site Dccupation

Obs File 1D I 201 a0yos_o1 ;I
File: Start 2010/07/03  08:12:04.00

File End 2010/07/03  08:34:31.00

LCreate I Cancel | Help |

New Site Occupation

b. Type a new site name or select an existing site to which you want to add a new occupation in the
Site Name drop-down list.

c. You may edit the Code if needed.

d. The start and end times of the selected file are displayed in the Occupation Start and
Occupation End boxes. You can edit this time span as needed.

e. Select the observation file that is to be associated with the new site occupation from the Obs File
ID drop-down list.

f. Click Create.

** You may be prompted to confirm the new site creation if the option Give warning when creating new sites manually ~ is

active in Tools > Options > General .

+*  When a new site occupation is created, the antenna model and the antenna slant height for the new site are taken from the
observation file associated with the new occupation.

11.2 Rover

The Rover Editor can be displayed by following one of these procedures:
o From the main menu:
0 Select Edit > Rover... ;
o From the Plan View:
o Double-click on a rover;
o While your cursor is over a rover, right-click and select Edit Rover... in the speed menu.
o From the Project Manager , when the Rovers folder is selected:
o Double-click on a rover;

o Select the rover to be edited. From the speed menu or the Rovers main menu, select
Properties ;
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- ™
Rover Editor u
Bover 20100705_01 x| Sites. |

— Fiover Observation File

Start Time 2010407409 08:12:04.00
End Time 2010407409 08:34:31.00
—&ntenna Measues——————— — Meteoological Measures —

Diry Temp. |18.D C

Frezzure |1D13.25 mbar
Slant Height I-D.DB'I m I IED—
urmidity

Height 0081 m Defaults |
Ok I Cancel | Delete | Help |

Rover Editor

%

¢ Rover: Rover name

* Sites...: Display the Site Occupations dialog. See the Editing — Rover — Site Occupations
section for more details.

¢ Rover Observation File:
o Start Time: Start date and time of the rover
o End Time: End date and time of the rover.
¢ Antenna Measures:
0 Model: Used to select an antenna model from the drop-down list. To select a model not

displayed in the list, select the _| button. Refer to Antenna Models chapter for
information on antenna models.

o Slant Height: Used to edit the antenna slant height entered in the field.

0 Height: Vertical antenna height as calculated by the slant height and the antenna model.
¢ Meteorological Measures:

o Dry Temp.: N/A. The software uses standard meteorological values.

0 Pressure: N/A. The software uses standard meteorological values.

o Humidity: N/A. The software uses standard meteorological values.

Changing antenna height on the rover will offer to apply the new antenna height to all site occupations

from this rover.
- E—
GNSS Post Processor g

@ Use modified antenna height for all associated site occupations?

Mo Cancel

Change Rover Antenna Height confirmation
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¢ Yes: All site occupations from this rover will be updated with the new antenna height.
¢ No: All site occupations from this rover will keep their own antenna height.

B Delete rover
a. Select the rover you want to delete from the Rover drop-down list.
b. Click Delete. A confirmation window is displayed.

P & = ™
GMSS Post Processor M

@ Confirm you wish to delete rover "20100708_01",

oK I Cancel

Delete Rover confirmation

c. Click OK to confirm the deletion. You are back to the Rover Editor .

)
** When a rover is deleted, all results attached to this rover are deleted as well (trajectory results). However the observation
file is not deleted, it is changed to static mode.

11.2.1 Site Occupations

The Site Occupations dialog is available from the Rover Editor , the Trajectory Editor and from the PPP
Editor .

a. Open the Rover Editor , Trajectory Editor or PPP Editor .
b. Click on Sites.... The Site Occupations dialog is displayed.

—
Site Occupations B ﬂ
: —————

¥ Use semi-kinematic processing

Site | Start time |Duration [ Init] Type|
EZ_1005111435 GR(O1) 2010405411 09:34:58.00 00:02:07.00 |- EZBar
11sud(01) 2010405/11 09:38:31.00 00:00:23.00 e
112ud(02) 2010405411 09:43:45.00 00:00:20.00 |-

ak. | Cancel

Site Occupations

¢ Use semi-kinematic processing : This option is checked for a semi-kinematic observation file,
and unchecked for a rover observation file.

o Changing this checkbox will change the observation file type as well.
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o If the Use semi-kinematic processing checkbox is unchecked, the Init and Type
columns are not shown.

« Site: Displays the site name and occupation humber.

e Start time : Displays the start time of the site occupation.

e Duration: Displays the duration of the site occupation.

e Init: Indicates an initialization/re-initialization or a regular site.
o |l indicates either an initialization or a re-initialization.
o "*indicates a regular site.

e Type: Type of a site. Click on a type in the list in order to display this drop-down list. The possible
values are:

o Reference : Mark the site as a Use as reference coordinate.
o Site: A regular site.

o EZBar: Initialization is done on a special horizontal Initialization bar set 20 cm from an
antenna mounted on a tripod.

f
i
'y \ \
/i | \

EZBar mounted on a tripod

11.3 Combinations

11.3.1 Baseline

IMPORTANT: Baseline is only available when working in Differential Positioning mode.

A baseline’s name is derived from the two site names, separated by a hyphen. The site names appear in
alphabetical order and include the site occupation number relating to the baseline. An example of a
baseline name is: SiteA(02)—SiteB (SiteB has only one occupation whereas SiteA has more than one
occupation).

Baseline edition is done through the Baseline Editor . Using this editor, you can edit common observation
time, delete baselines and baseline occupations and create new baselines.

The Baseline Editor can be displayed by following one of these procedures:
o From the main menu:
o0 Select Edit > Baseline... ;
o From the Plan View:
o Double-click on a baseline;

o While your cursor is over a baseline, right-click and select Edit Baseline... in the speed
menu.
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o From the Project Manager , when the Baselines folder is selected:
o Double-click on a baseline;

o Select the baseline to be edited. From the speed menu or the Baselines main menu,
select Properties ;

r ™
Baseline Editor 5

Bazeline Station001 -Station002

— Bazeline Occupation

Occupation ol - Delete |

Site Mamne Site Occ. Obs File 1D
Site 1 Station001 m ALCOZ7FRO30
Site 2 Station002 o LTWIZ75030
— Bazeline Occupation Comman Times
Site 1
Site 2
Start Time |2EI'| 0410402 I‘I 1:25:45.00 2010410402 11:29:45.00
Erd Tirme |2D'| 0410402 I‘I 3:25:4000 2010410402 13:23:40.00
Duratian 01:55:55.00 01:59:55.00

[ List unprocessed baselines only
Ok I Cancel Mew... Delete Help

Baseline Editor

¢ Baseline : Baseline name.

¢ Baseline Occupation

Occupation : Baseline occupation number.

Site Name : Column for the site name.

Site Occ. : Column for the site occupation number.

Obs File ID : Column for the site associated observation file identifier.

Site 1: Line for information about the first site of the pair forming the baseline.
Site 2: Line for information about the second site of the pair forming the baseline.
Baseline Occupation Common Times

= Site 1/Site 2: The Site 1 and Site 2 graphic boxes display time bars representing
total site occupations for sites 1 and 2, respectively. They provide a visual
representation of the time overlap. The total width of the graphic box represents
the total time between the earliest and latest times for the site occupations. The
following colors are used in the graphic display:

: Data with overlapping time.
« I Data with overlapping time but unselected.

O O O O O ©o

 Data without overlapping time.

. : No data.
=  Start Time : Both the current start date/time and the limit for the baseline start
date/time.
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= End Time: Both the current end date/time and the limit for the baseline end
date/time.
= Duration : Duration for both the current baseline time span and the limit time
span.
e List unprocessed baselines only : When checked, the Baseline combo on top will display only
unprocessed baselines.

B Edit baselines occupations common time

After processing, depending on results obtained, you may want to edit the baseline common time. For
example, you may want to change the time span of a baseline due to extensive multipath problems.

a. Select the baseline to be edited from the Baseline drop-down list.

b. Modify the baseline occupation start and end times as needed in the Start Time and the End
Time boxes. Please note the Bl section in the graph for the unselected part.

— Bazeline Dccupation

Occupation o - Delete |

Site Name Site Occ. Obs File 1D
Site 1 Station001 o ALCOZ75030
Site 2 Station002 o LTI275030
— Bazeline Dcoupation Common Time
Site 1
Site 2
Start Time |2EI1 00402 |1 1 :4EI:EIE[DU 2010410402 11:29:45.00
End Time |2D1 0410402 |1 3:23:40.00 2010410402 13:29:40.00
Duration 01:43:40.00 01:53:55.00

Baseline Editor — Baseline Occupation Common Times

c. Click OK to save your change.

)
** To reset the baseline to the original limits, enter the same start/end time displayed on the right.

B Delete a baseline occupation

When you delete a baseline occupation, all results and loops attached to the baseline occupation are
deleted as well. If you choose to delete the last baseline occupation for a baseline, the baseline will be
removed as well.

a. Select the baseline for which you want to delete an occupation from the Baseline drop-down list.
Select the baseline occupation to be deleted from the Occupation drop-down list.

Click Delete (the one located beside the Occupation drop-down list). A confirmation pop-up
window is displayed.
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- — -
GMSS Post Processor ﬁ

4 Confirm you wish to delete baseline occupation
Y "Station001-Station002".

DK T

Delete Baseline Occupation confirmation

d. Click OK to confirm the deletion.
e. If the occupation has results attached to it, a second confirmation pop-up window is displayed.

-
GMSS Post Processor m

i The baseline occupation has results attached to it. Select OK to delete
¥ these results and continue.

OK Bl

Delete Baseline Occupation confirmation with attached results

f.  Click OK, once again, to confirm the deletion. The occupation is removed from the list.
g. Click OK to close the Baseline Editor .

B Delete a baseline
When you delete a baseline, all results and loops attached to it are deleted as well.

a. Select the baseline you want to delete.
b. Click Delete at the bottom of the dialog box. A confirmation pop-up window is displayed.

ol o ™
GNSS Post Processor E

@ Confirm you wish to delete baseline "Station001-Station002",

Delete Baseline confirmation

c. Click OK to confirm the deletion.
d. If the baseline has results attached to it, a second confirmation pop-up window is displayed.
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-
GMSS Post Processor

lr' The baseline occupation has results attached to it. Select OK to delete
¥ these results and continue.

Delete Baseline confirmation with attached results

e. Click OK once again to confirm

the deletion. The baseline is removed from the menu.

f. Click OK to close the Baseline Editor .

)
** Baselines and baselines occupation(s) can be deleted easily by using the Project Manager . Select the Baselines folder
from the selector pane. In the viewer pane, select the baseline or baseline occupation(s) to be deleted, then press the Del

key or select Delete from the speed menu or click ’ % on the Main toolbar.

B To create a new baseline occupation
Sometimes you may need to create baselines manually. For example, you may have generated
baselines automatically with a minimum overlap time of 30 minutes, but for some reasons you have a
few site occupations with only 20 minutes of overlapping time. So, these potential baselines have not
been generated. If you want to process these baselines, you will have to create them manually. In this
specific example, another solution would be to regenerate your baselines with an overlapping time of

20 minutes.

a. Click New. The New Baseline Occupation is displayed.

[ Mew Baseline Occupation N M1
B azeline Station007 -Station002 -~
~Site 1 Site 2
Harme Station01 Name Im
Occupation [T 4 Occupation m -
Obs File 1D ALCOZ75030| | Obs File 10 LTWIZ275030

Site 1
Site 2
Start Time
End Time

Duration

— Bazeline Occupation Common Times

|2D1 0002 |'I 1:25:45.00 2010410402 11:29:45.00
|2D1 0A0/02 |‘I 329:40.00 201010402 13:29:40.00
01:59:55.00 01:53:55.00

LCreate I Cancel Help

New Baseline Occupation

b. Forthe Site 1 and Site 2 (both end of the baseline) portions of the dialog box:
* Select the site to be part of the new baseline occupation in the Name drop-down list.
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e Select the site occupation associated with the selected site in the Occupation drop-down list.
The name of the observation file associated with the selected site occupation is displayed
after Obs File ID .

c. Inthe Baseline Occupation Common Times area of the dialog box, you can edit the common
observation time of the new baseline occupation.

)
** If there is no common occupation time between the two selected sites, the Start Time and End Time boxes are dimmed.

d. Click Create to create the new baseline occupation. You are back to the Baseline Editor and the
new baseline information is displayed in the dialog box.

o . ) : ) . )
*s* You can also add new baseline occupations using the Project Manager . Select the Baselines folder in the selector pane,

in the viewer pane select New Baseline from the speed menu, the New Baseline Occupation is displayed.
11.3.2 Trajectory

IMPORTANT: Trajectory is only available when working in Differential Positioning mode.

.
N EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

A trajectory’s name is derived from its site and rover, separated by a hyphen. The site’s name with its
occupation number appears in parentheses first, followed by the rover's name. An example of a trajectory
name is: SiteA(02)—RoverC.

Trajectory editing is done through the Trajectory Editor . Using this editor, you can edit common
observation time, delete trajectories, create new trajectories and change process parameters.
The Trajectory Editor can be displayed by following one of these procedures:
o From the main menu:
0 Select Edit > Trajectory... ;
o From the Plan View:
o Double-click on a trajectory;

o While your cursor is over a trajectory, right-click and select Edit Trajectory... in the speed
menu.

o From the Project Manager , when the Trajectories folder is selected:
o Double-click on a trajectory;

o0 Select the trajectory to be edited. From the speed menu or the Trajectories main menu,
select Properties ;
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r ™
Trajectory Editor M

Trajectory

— Trajectory Segment
Obsz File 10
Baze Site GEHO00

Rover 20100708_01 Sites... |

— Trajectany Segment Common Times
Baze
Rower
Start Time |2D‘I 0/07./03 IDS:1 2:04.00 2010407403 08:1 2:D4.DER}
End Time |2E|'I 0407409 |DB:34:31.UU 2010407409 08:34:31.00
Duration 00:22:27.00 00:22:27.00

™ List unprocessed hiajectories only

0] 4 I Cancel Mew... Delete Help

Trajectory Editor

e Trajectory : Trajectory name.

e Trajectory Segment :
0 Base Site : Base name
o Rover: Rover name

o Sites...: Display the Site Occupations dialog. See the Editing — Rover — Site
Occupations section for more details.

o0 Trajectory Segment Common Times

= Base/Rover : The Base and Rover graphic boxes display time bars representing
total site occupation for the Base and total observation time for the Rover. They
provide a visual representation of the time overlap. The total width of the graphic
box represents the total time between the earliest and latest times for base and
rover. The following colors are used in the graphic display:

-: Data with overlapping time.
« I Data with overlapping time but unselected.
Data without overlapping time.

. : No data.
= Start Time : Both the current start date/time and the limit for the trajectory start
date/time.
= End Time : Both the current end date/time and the limit for the trajectory end
date/time.
= Duration : Duration for both the current trajectory time span and the limit time
span.

e List unprocessed trajectories only  : When checked, the Trajectory combo on top will display
only unprocessed trajectories.
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B Edit trajectory segment common time
After processing, depending on results obtained, you may want to edit the trajectory common time.
For example, you may want to change the time span of a trajectory due to severe multipath problems,
etc.

a. Select the trajectory to be edited from the Trajectory drop-down list.

b. Modify the start and end times as needed in the Start Time and the End Time boxes. Please note
the I section in the graph for the unselected part.

— Trajectory Segment
Dbz File 1D
Baze Site EEHO000

Riovwer 20100705_01 Sites... |

— Trajectory Segment Common Time
Baze
Rover :
Start Time |2EI‘I 0/07/03 |UB:‘I 50000 2010407409 08:12:04.00
End Time |2D'| 0/07/09 IDS:34;31 .00 2010407409 08:34:31.00
Duration 00:19:31.00 00;22:27.00

Trajectory Editor — Trajectory Segment Common Times
c. Click OK to save your change.

X/
** To reset the trajectory to the original limits, enter the same start/end time displayed on the right.

B Delete a trajectory
When you delete a trajectory, all results attached to it are deleted as well (residuals, position file, etc.).

a. From the Trajectory drop-down list, select the trajectory you want to delete.

b. Click Delete. A confirmation pop-up window is displayed.
c. Click OK to confirm the deletion.

'3 T
GMSS Post Processor M

f@ Confirm you wish to delete trajectory "MONTREAL-20100708_01",

QK I Cancel

Delete Trajectory confirmation

d. If the trajectory has results attached to it, a second confirmation pop-up window is displayed.
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r S
GMSS Post Processor m

Ir'- The trajectory has results attached to it. Select OK to delete these results
and continue,

OK I Cancel

Delete Trajectory confirmation with attached results

e. Click OK once again to confirm the deletion. The trajectory is removed.

X/
*s* Trajectories can be deleted easily by using the Project Manager . Select the Trajectories folder from the selector pane. In
the viewer pane, select the trajectory to be deleted, and then press the Del key or select Delete from the speed menu or

click & on the Main toolbar.

B Create a new trajectory
Sometimes you may need to create trajectories manually. For example, you may have generated
trajectories automatically with coverage of 100%, but for some reasons you have a few rovers that are
covered only by 90 or 95%. So these potential trajectories have not been generated. If you want to
process these trajectories, you will have to create them manually. In this specific example, another
solution would be to regenerate your trajectories with an overlapping coverage of 90%.

a. Click New. The New Trajectory is displayed.

- ™
MNew Trajectory M
Trajectory  MOMTREAL-20100708_01
 Base Site Rover
Name Hame I 201a070s_01 hd I

Occupation ID‘I vl

Obs File 1D BBHOOO01

— Trajectony Segment Common Times

Baze
Rorver
Start Time |2D1 0/07/03 |DS:‘I 204.00 2010407409 08:12:04.00
End Time |2D1 0/07,/09 |DB:34;31 .00 2010407409 08:34:31.00
Dwration 00:22:27.00 00:22:27.00
Create I Catcel Help
L A

New Trajectory

b. Inthe Base Site area of the dialog box, select the site to be used as the base site for the new
trajectory in the Name drop-down list.

c. Select the site occupation associated with the selected site in the Occupation drop-down list. The
name of the observation file associated with the selected site occupation is displayed after Obs
File ID.

d. Inthe Rover area of the dialog box, select the rover to be used in the new trajectory in the Name
drop-down list.

e. Inthe Trajectory Segment Common Times area of the dialog box, you can edit the common
observation time of the new trajectory.
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)
** If there is no common occupation time between the selected site and rover, the Start Time and End Time boxes are

dimmed.

f. Click Create to create the new trajectory.

** You can also add new trajectories using the Project Manager . Select the Trajectories folder in the selector pane. In the

viewer pane, select New trajectory... from the speed menu. The New Trajectory is displayed.

)

*s* You can create a point positioning trajectory  (absolute positioning) by selecting <none> in the name box of the
Base Site area of the New Trajectory dialog box. This is not recommended because the results will be of a very low
quality. When you do not have a base site, it is better to change the Processing Mode to Precise Point Positioning

and download precise orbits for your rover.

11.3.3 PPP

i IMPORTANT: PPP is only available when working in Precise Point Positioning (PPP) mode.

When the file status is either rover or static, we can post-process them using a PPP.

PPP editing is done through the PPP Editor . Using this editor, you can edit the observation time, delete
PPP, create new PPP and change process parameters.

The PPP Editor can be displayed by following one of these procedures:

o From the main menu:

o0 Select Edit > PPP...;
o From the Plan View:

o Double-click ona PPP;

o  While your cursor is over a PPP, right-click and select Edit PPP... in the speed menu.
o From the Project Manager , when the PPP folder is selected:

o Double-click on a PPP;

o Select the PPP to be edited. From the speed menu or the PPP main menu, select
Properties ;
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r ™
PPP Editor [

FRP

—PPP Segment

Precige Orhits  Segment 01 [360 hours)

Data File 00042180 [Static) Sites... |

— PPP Segrent Common Times

Orbit Segment &

Data File ]

Start Time |2D‘I 0/08/06 |DB:1 3:58.50 2010408408 08:13:58.50
End Time |2EI‘I 0/08/06 |1 8:06:24.00 2010/08/06 18:06:24.00
Duration 11:52:25.50 11:52:25.50

™ List unprocessed PPP anly

0] 4 I Cancel Mew... Delete Help

PPP Editor

* PPP: PPP name.

e PPP Segment:

o Precise Orbits : Segment number from the precise orbits cache with the length covered
by the segment in parenthesis. See Analysis — Precise Orbits  section for more details
about segment number.

Data File : Rover or static file name with its observation mode in parenthesis.

o Sites...: Display the Site Occupations dialog. See the Editing — Rover — Site
Occupations section for more details.

o PPP Segment Common Times :
= Orbit Segment/Data File : The Orbit Segment and Data File graphic boxes
display time bars representing total time span for orbit segment and data file.
They provide a visual representation of the time overlap. The total width of the
graphic box represents the total time between the earliest and latest times for
orbit segment and data file. The following colors are used in the graphic display:
.= Data with overlapping time.
« I Data with overlapping time but unselected.

Data without overlapping time.

. : No data.
= Start Time : Both the current start date/time and the limit for the PPP start
date/time.

= End Time : Both the current end date/time and the limit for the PPP end date/time.
= Duration : Duration for both the current PPP time span and the limit time span.

e Listunprocessed PPP only :When checked, the PPP combo on top will display only
unprocessed PPP.

B Edit PPP segment common time
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After processing, depending on results obtained, you may want to edit the PPP common time. For
example, you may want to change the time span of a PPP due to severe multipath problems, etc.

a. Select the PPP to be edited from the PPP drop-down list.

b. Modify the start and end times as needed in the Start Time and the End Time boxes. Please note
the M section in the graph for the unselected part.
—PPF Segment

Precize Orbitz: ~ Segment 01 [360 hourg]

D ata File 00042180 [Static] Sites... |

— PPF Segment Comnon Time:
Orbit Segment
Data File [3
Start Time |2D‘I 0/08/06 |1 0:1358.50 2010/08/06 08:13:58.50
End Time |I20'I 0/03/06 |1 8:06:24.00 2010/08/06 18 06:24.00
Duration 07:52:25.50 11:52:25.50

PPP Editor — PPP Segment Common Times

c. Click OK to save your change.

X/
** To reset the PPP to the original limits, enter the same start/end time displayed on the right.

Delete a PPP

When you delete a PPP, all results attached to it are deleted as well.
a. From the PPP drop-down list, select the PPP you want to delete.
b. Click Delete. A confirmation pop-up window is displayed.

c. Click OK to confirm the deletion.

o T
GMSS Post Processor ﬂ

f@ Confirm you wish to delete PPP "PPP-00042180",

0K l Cancel

Delete PPP confirmation

d. If the PPP has results attached to it, a second confirmation pop-up window is displayed.
Click OK once again to confirm the deletion. The PPP is removed.

X/
*s* PPP can be deleted easily by using the Project Manager . Select the PPP folder from the selector pane. In the viewer pane,

select the PPP to be deleted, and then press the Del key or select Delete from the speed menu or click & on the Main
toolbar.
Create a new PPP

Sometimes you may need to create PPP manually. For example, if you have only partial coverage for
precise orbits.
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a. Click New. The New PPP is displayed.

' ™
New PPP =5
PPP PPP-00042200
— Precise Otbits——————————————— - FieldDataFile———
Segment I vl Harme IDEIEI422EIU 'I
Length 360 hours Mode Static

— PPP Segrent Common Times

Orbit Segment

DataFile | ]

Start Time |2EI‘I 0/08/03 |EIE:38:59.50 201 0408/08 08:36:59.50

End Tirme |2D1 0/08/08 |18:19:DS.50 2010408408 18:19:09.50
Duratian 11:42:10.00 11:42:10.00

Create I Cancel Help
e A
New PPP

b. Inthe Precise Orbits area of the dialog box, select the Segment to be used. The length of the
current segment is displayed in the Length section.

c. Inthe Field Data File area of the dialog box, select the rover/static to be used in the new PPP in
the Name drop-down list. The actual mode of the item selected in displayed in the Mode section.

d. Inthe PPP Segment Common Times area of the dialog box, you can edit the common
observation time of the new PPP.

)
** If there is no common occupation time between the selected orbit segment and mobile or static file, the Start Time and End
Time boxes are dimmed.

e. Click Create to create the new PPP.

)
** You can also add new PPP using the Project Manager . Select the PPP folder in the selector pane. In the viewer pane,
select New PPP... from the speed menu. The New PPP is displayed.
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Chapter 12

12 Analysis

You will notice that most analysis view has a toolbar containing a set of arrow buttons used to navigate
from one item to another and a drop-down list allowing you to select a specific item to be analyzed.

Analysis View — toolbar

The navigation buttons are used as follows:
e Clickthe /1l # M .| puttons to select the previous or next item in the drop-down list.
+ Clickthe M4 I . M buttons to select the first or last item in the drop-down list.

e Usethe ™ drop-down list to select an item directly.

12.1 Raw Observations

You can view the satellite visibility for each observation file (raw data) related to your project. You can plot
this information as Number of Observed Satellites or as Observed Satellites . The latter provides you
with a graphical view of the tracking of each recorded satellite signal. Tracking can be displayed for code
observations (L1C/A, L1P, L2C and L2P) as well as for carrier phase observations (L1 and L2). On these
plots, cycle slips as well as data gaps are also displayed.

This analysis capability is very useful to detect bad satellite data. For example, when doing static
positioning, you might have problems to get a fix ambiguity solution. By analyzing your raw data (both site
occupations) you may realize that a specific satellite has very bad tracking (a lot of data gaps and cycle
slips caused by obstructions). From this analysis, you may reject this satellite from the processing.

Using Analysis > Raw Observations from the main menu, you can display two types of information
related to your imported files:

« Number of Observed Satellites ;
¢ Observed Satellites .

12.1.1 Number of Observed Satellites

The Number of Observed Satellites can be displayed by following one of these procedures:
o From the main menu, select Analysis > Raw Observations > Number of Observed Sa  tellites ;

o From the Analysis toolbar, press the E button.
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" Mumber of Observed Satellites - - -'_| |
4 o 5330 -|  C\SampleData\Static\DATA alco275q30. 100
L1 All Code Data Elevation Cutof: 10°

Number of Observed Satellites

Number of Satellites

11:29 12:00 12:30 13:00 13:20:40
Local Time (-05:00) - 2010/10/02
C\SampleData\Static\DATA f\alco273930. 100 GMNSS Post Processor

Number of Observed Satellites

« Datatype (Top left): Data being analyzed. Possible values are:

o0 L1 All Code Data : For each epoch, the number of satellites having L1 code data (L1C or
L1P).

0 L1 carrier phase data : For each epoch, the number of satellites having L1 carrier phase
data.

o0 L2 All Code Data: For each epoch, the number of satellites having L2 code data (L2C or
L2P).

0 L2 carrier phase data : For each epoch, the number of satellites having L2 carrier phase
data.

e Elevation Cutoff (Top right): Mask angle

¢ Observation file name (Bottom left): Full path for the current observation file being analyzed.

« Number of Satellites (vertical axis): Total number of satellites for each epoch

« Time (horizontal axis): Covers the whole observation file from Start time (left) to End time (right).
* Graphic (center): For each epoch, the total number of satellites

0] : GPS contribution when there are less than 4 satellites.

: GLONASS contribution when there are less than 4 satellites.

: Galileo contribution when there are less than 4 satellites.

: BeiDou contribution when there are less than 4 satellites.

: GPS contribution when there are exactly 4 satellites.

: GLONASS contribution when there are exactly 4 satellites.

: Galileo contribution when there are exactly 4 satellites.

: BeiDou contribution when there are exactly 4 satellites.

: GPS contribution when there are more than 4 satellites.

: GLONASS contribution when there are more than 4 satellites.
: Galileo contribution when there are more than 4 satellites.

O O O 0O o oo o o o o

: BeiDou contribution when there are more than 4 satellites.
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5 files 11531 kB e

Number of Observed Satellites — Status bar

¢ (Left pane) : Number of observation files in project.
¢ (Middle pane) : Size of current observation file in kilobytes.

v | GPS (G) at bottom
GLOMASS (R) at bottom
Galileo (E) at bottom
BeiDou (C) at bottom

v | L1 all code data
L1 carrier phase data
L2 all code data
L2 carrier phase data

Observed Satellites
Elevation cutoff...

Print...

Number of Observed Satellites — Speed menu

¢GPS (G) at bottom : Put contribution for GPS on the bottom and all other constellations on top.
The number of satellites for the GPS constellation is directly readable.

¢ GLONASS (R) at bottom : Put contribution for GLONASS on the bottom and all other
constellations on top. The number of satellites for the GLONASS constellation is directly readable.

¢ Galileo (E) at bottom : Put contribution for Galileo on the bottom and all other constellations on
top. The number of satellites for the Galileo constellation is directly readable.

¢ BeiDou (C) at bottom : Put contribution for BeiDou on the bottom and all other constellations on
top. The number of satellites for the BeiDou constellation is directly readable.

e L1 all code data : Display the number of satellites having L1 code data (L1C or L1P).
e L1 carrier phase data : Display the number of satellites having L1 carrier phase data.
¢ L2 all code data : Display the number of satellites having L2 code data (L2C or L2P).
e L2 carrier phase data : Display the number of satellites having L2 carrier phase data.
e Observed Satellites : Switch to the Observed Satellites view.

« Elevation cutoff : Display the Elevation cutoff dialog. Use this to preview satellite visibility for
processing. The default elevation cutoff when displaying this view is the same as the Mask Angle
in the Process Parameters . When no orbits are available within project, it will display “No orbit
data” and display the number of satellites at an elevation cutoff of zero.

e Print...: Print this view

The Elevation cutoff dialog box allows you to set the elevation mask angle.
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Elevation Cutoff

12.1.2 Observed Satellites

Using Observed Satellites view, you can analyze separately the pseudorange (on L1C, L1P, L2C and
L2P) as well as the carrier phase tracking (on L1 or L2). You can detect any existing gaps in the recorded
data. Moreover, if you are analyzing carrier phase, cycle slips are displayed within the visibility bar.

The Observed Satellites can be displayed by following one of these procedures:
o From the main menu, select Analysis > Raw Observations > Observed Satellites ;

0 From the Analysis toolbar, press the £ button.

E= Observed Satellites = ===
[EEIE T Y Y | 21]101]?118_1]1 vl C:\SampleData'\KinematichDATAT'20100708_01.LOG

GPS - L1 Carrier Phase Data Elevation Cutoff: 10°

Observed Satellites
. [ jy |

o NN || I /IEN NN | ] ]
g c2«] I N
B 022
B 18
c14
G12
o9 I | S e
08:12:04 0815 0820 08:25 0830 08:24:31
Local Time (-05:00) - 2010/07/09
C/\SampleData\Kinematic\DATA1120100708_01.LOG GNSS Post Processor

Observed Satellites

+ Datatype (Top left): Data being analyzed. It is a combination of constellation (left) and data type
(right)

o Constellation (left part of the name):
= GPS: Display only GPS satellites
= GLONASS: Display only GLONASS satellites.
= Galileo: Display only Galileo satellites.
= BeiDou : Display only BeiDou satellites.

o Datatype (right part of the name):
= L1C code data : Display the presence of L1C code data in satellite observation.
= L1P code data : Display the presence of L1P code data in satellite observation.
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= L1 carrier phase data : Display the presence of L1 carrier phase data in satellite
observation.

= L2C code data : Display the presence of L2C code data in satellite observation.
= L2P code data : Display the presence of L2P code data in satellite observation.

= L2 carrier phase data : Display the presence of L2 carrier phase data in satellite
observation.

e Elevation Cutoff (Top right): Mask angle

e Observation file name (Bottom left): Full path for the current observation file being analyzed.

e Satellites (vertical axis): Satellite number for each active satellite of the current constellation.

¢ Time (horizontal axis): Covers the whole observation file from Start time (left) to End time (right).

« Graphic (center): Each satellite is displayed with a different color. For each satellite, the color
represents:

o M continuous data. Itis represented as a solid green bar.
o Bl:Anoleinthe data.

0 l: A cycle slip within data. A cycle slip is represented as a red bar and is only displayed
on carrier phase data.

[5 files 11531 kB e
Observed Satellites — Status bar

¢ (Left pane) : Number of observation files in project.
¢ (Middle pane) : Size of current observation file in kilobytes.

¥ GPS(G)
GLOMASS (R)
Galileo (E)
Beilou (C)
L1C code data
L1P code data
v L1 carrier phase data
L2C code data
LZP code data
L2 carrier phase data

Mumber of Observed Satellites

Elevation cutoff...

Print...

Observed Satellites — Speed menu

¢GPS (G): Display only the GPS constellation.

¢ GLONASS (R): Display only the GLONASS constellation.
« Galileo (E) : Display only the Galileo constellation.

¢ BeiDou (C) : Display only the BeiDou constellation.

¢ L1C code data : Display only L1C code data.
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¢« L1P code data : Display only L1P code data.

e L1 carrier phase data : Display only L1 carrier phase data.

¢ L2C code data : Display only L2C code data.

e L2P code data : Display only L2P code data.

e L2 carrier phase data : Display only L2 carrier phase data.

¢ Number of Observed Satellites : Switch to the Number of Observed Satellites  view.

* Elevation cutoff : Display the Elevation cutoff dialog. Use this to preview satellite visibility for
processing. The default elevation cutoff when displaying this view is the same as the Mask Angle
in the Process Parameters . When no orbits are available within project, it will display “No orbit
data” and display the data at an elevation cutoff of zero.

¢ Print...: Print this view

12.2 Observation File Time

The Observation File Time is a tool to visualize observation time spans in order to have a better
understand of what really happened in the field.

The Observation File Time can be displayed by following one of these procedures:
o From the main menu, select Analysis > Observation File Time ;

o From the Analysis toolbar, press the % button.

=% Observation File Time [E=8(ESE 5
[ 4 o ~|  2010/07/09 07.59:45 - 2010/07/05 08:59.40 [00.59:55.00]

Observation File Time

Raver [File]

: H H H Static [Site]

Base [Site]

montreal

Semi-kin [File]

07359 08:15 08:30 08:45 08:59:40
Local Time (-05:00) - 2010/07/09
GMN33 Post Processor

Observation File Time

« Reference (top left): Name of the site or rover file selected in the filter
0 When <All> is selected, this section is empty.

* File/Site (vertical axis): Either a file name (for rover or semi-kinematic) or a site name (for base or
static).

¢ Time (horizontal axis): Covers the whole time span of the object selected in the top filter from
Start time (left) to End time (right).

¢ Graphic (center): Color block representing the time span covered
0 The color represent the file status:

- -:Rover
« [N static
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= B Base
= I : scmi-kinematic

o Site time span within rover or semi-kin are drawn the same color as a static.

o0 Multiple occupations in static or base are represented by multiple blocks on the same line:

0 The item selected in the filter is highlighted with a red box around each of its blocks:

o« » w R -| [G=s] 2010/07/09 08:59:45 - 2010/07/09 09:5940 [00:59:55.00]

Observation File Time — Toolbar

e VCR controls (4 controls on the left): See Analysis chapter for more details.
¢ Filter (combo box): List of all rovers, semi-kinematics and sites coming from a static or a rover.
0 The value selected will determine the time span displayed (horizontal scale).
0 Any observation file that overlaps the area will be displayed.
0 There are some special values:
= <All>: Select the time span for the whole project.

= <User time>: Configurable time span set by the user. Normally used in very long
or complex projects to check very specific time span.

¢ Details (remaining text):
o File status : The file status for the item currently selected in filter.
=  Empty for <All> and <User time> .
o Start time : The precise start time for the item selected.
o Endtime : The precise end time for the item selected.
o Duration : The duration for the item selected.

|1 rover(s) |U static(s) |1 base(s) |U semi-kin(s)
Observation File Time — Status bar

e (First pane) : Number of rovers

¢ (Second pane) : Number of statics

¢ (Third pane) : Number of bases

¢ (Fourth pane) : Number of semi-kinematic

User time...

Print...

Observation File Time — Speed menu

e Usertime...: Display the User Time dialog. This configures the time used in the <User time>
item in the filter.

¢ Print...: Print this view
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12.2.1 User Time

The User Time dialog configures the time used in the <User time> item in the filter.

Uzer Time @

— Set uzer time spant

Start Time 20704 9 iDS: 53:45.00

End Time |2010/07/09  |03:55:40.00

Ok i Cancel |

User Time

e Setuser time span : Configure the start and end time to use for <Use time> in the filter.
o0 Start Time : Start time.
o End Time: End time.

¢ OK: Close the dialog, save the new user time span and select <Use time> in the filter.

¢ Cancel: Close the dialog without changing the user time span.

12.3 Precise Orbits

The Precise Orbits summary regroups all usable precise orbits and precise clocks within the project into
segments and will list all orbits files within segments. See Analysis — Precise Orbits — Segment  below
for more details about segment generation.

The Precise Orbits can be displayed by following one of these procedures:
o From the main menu, select Analysis > Precise Orbits ;

4.
o From the Analysis toolbar, press the =% button.

PRECISE ORBITS SUMMARY P
GNS5 Post Processor

| Project | cC:\SampleData\PPP\PPP.spr |
| Time Format: | LOCAL |

m

Segment 01 (360 hours)

Filename {3} | Provider | Start time Duration | Quality Clock interval | Constellations

| |
I + + I
| EP21810P.S5P3, CKZ1810G.CLK | EMR | 2010/08/05 18:59:45.00 24:00:00.00 | Final 30 s I GPS |
| EP21910P.5P3, CKZ1910G.CLK | EMR | 2010/08/06 18:59:45.00 24:00:00.00 | Final 30 s I GPS | £
| EP22010P.S5P3, CK22010G.CLK | EMR | 2010/08/07 1B8:59:45.00 24:00:00.00 | Final 30 s I GPS |
| EP22110P.S5P3, CK22110G.CLK | EMR | 2010/08/08 1B8:59:45.00 24:00:00.00 | Final 30 s I GPS |
| EP22210P.S5P3, CK22210G.CLK | EMR | 2010/08/09 18:59:45.00 24:00:00.00 | Final 30 s I GPS |
| EP22310P.S5P3, CK22310G.CLK | EMR | 2010/08/10 18:59:45.00 24:00:00.00 | Final 30 s | GPS |
| EP22410P.SP3, CK22410G.CLK | EMR | 2010/08/11 1E:59:45.00 24:00:00.00 | Final 30 s | GPS |
| EP22510P.3P3, CK22510G.CLK | EMR | 2010/08/12 18:59:45.00 24:00:00.00 | Final 30 s | GPS | -

Precise Orbits

e Segment: Segment number and length in parenthesis.
« Filename(s) :Precise and clock file names
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¢ Provider(s) : Provider identifier for the precise file. This is the Data Center that produced the
precise orbit.

e Start time : Start time for the precise orbit.

e Duration : Duration for the precise orbit.

¢ Quality : Quality for the precise orbit file.
o Final: best quality — Typically available after two weeks.
o Rapid: medium quality — Typically available after a week.
o Ultra: low quality — Typically available after few days.

¢ Clock interval : Clock interval in minutes or in seconds. 15 minutes is the highest possible interval
giving the worst accuracy in PPP mode (although very good for differential). The shorter the
interval, the better accuracy will be

¢ Constellations : Constellations present in precise orbits files. Possible values are:

o GPS

0o GLONASS
o Galileo

o BeiDou

1 segment |

Precise Orbits — Status bar

¢ (Left pane) : Number of segments

Save As...

Print...

Precise Orbits — Speed menu

¢ Save As...: Save this view as a text file.
e Print...: Print this view

12.3.1 Segment

First and foremost, a precise orbit segment is defined as a consecutive block of precise orbits.
The first segment (in temporal order) is named “01”, the second “02” and so on.

Some precise orbit and/or precise clock files may be rejected for various reasons but rejected files are
never deleted from the project.
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| Project | C:\SampleData\PFPP\FFP.=zpr |
| Time Format: | LOCAL 1
Segment 01 (144 hours)
| Filename {s) | Provider | Start time Duration | Quality Clock interval | Constellations |
| 4 4 4 - ]
| EPZ1B10P.S5P3, CR21810G.CLK | EMR | 2010/08/05 18:59:45.00 24:00:00.00 | Final 30 s | GES 1
| EPZ21910P.5P3, CR21910G.CLK | EMR | 2010/08/06 18:59:45.00 24:00:00.00 | Final 30 s | GFS 1
| EP22010P.5P3, CR22010G.CLK | EMR | 2010/08/07 18:59:45.00 24:00:00.00 | Final 30 = | GFs 1
| EP22110P.5P3, CR22110G.CLK | EMR | 2010/08/08 18:59:45.00 24:00:00.00 | Final 30 = | GFs 1
| EP22210P.5P3, CR22210G.CLK | EMR | 2010/08/09 18:59:45.00 24:00:00.00 | Final 30 s | GFS 1
| EP22310P.5P3, CR22310G.CLK | EMR | 2010/08/10 18:59:45.00 24:00:00.00 | Final 30 s | GES 1
Segment 02 (192 hours)
| Filename {3) 1 Provider | Start time Duration | Quality Clock interval ] Constellations 1
| 4 4 4 - ]
| EP22510P.5P3, CR22510G.CLK | EMR | 2010/08/12 18:59:45.00 24:00:00.00 | Final 30 = | GFs 1
| EP22610P.5P3, CR22610G.CLK | EMR | 2010/08/13 18:59:45.00 24:00:00.00 | Final 30 = | GFs 1
| EP22710P.5P3, CE22T7i0G.CLK | EMR | 2010/08/14 18:59:45.00 24:00:00.00 | Final 30 = | GFs 1
| EP22B10P.5P3, CR22810G.CLK | EMR | 2010/08/15 18:509:45.00 24:00:00.00 | Final 30 s | GFS 1
| EP22910P.5P3, CFR22910G.CLK | EMR | 2010/08/16 18:59:45.00 24:00:00.00 | Final 30 s | GFS 1
| EP23010P.5P3, CE23010G.CLK | EMR | 2010/08/17 18:558:45.00 24:00:00.00 | Final 30 s | GPs 1
| EP23110P.5P3, CE23110G.CLK | EMR | 2010/08/18 18:558:45.00 24:00:00.00 | Final 30 s | GPs 1
| EP23210P.S5P3, CK23210G.CLK | EMR | 2010/08/19 18:59:45.00 24:00:00.00 | Final 30 s | GEs I

Precise Orbits with 2 segments

Within each segment , precise clocks and precise orbits are ordered by time.

« If there is more than one precise orbits file at a specific time, the highest Quality file is kept and
the rest is rejected.

« If there is more than one precise clocks file at a specific time, the lowest Clock interval is kept
and the rest is rejected.

A new segment starts when a hole is detected between precise orbits files.

The Clock interval within a segment must remain constant. If they are not, the highest interval present in
the segment will be applied to all files of that segment . Example: One clock file at 5 minutes and the rest
at 30 seconds within the same segment , the clock interval finally used will be 5 minutes for the whole
segment .

For a Differential Positioning

¢ Clocks are ignored. So the Clock interval will always comes from the precise orbits file and
therefore always be 15 minutes (since in differential mode, satellite clocks parameters are not as
crucial as in PPP mode).

For Precise Point Positioning
¢ Clocks with more than a 5 minutes Clock interval are rejected.
e A precise orbits file without a matching precise clocks file is rejected.

12.4 Baseline Results

There are two possible views:

¢ Baseline Summary
* Baseline Residuals

Both views have a common toolbar:
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[44 4 »r WM |Station001-Station002 | |Lest Processed |

Baseline Results — Toolbar

¢ VCR controls (5 controls on the left): See Analysis , the beginning of this chapter for more
details.

¢ Filter (last control in toolbar): Select one of the following options in the drop-down list to filter
baselines:

0 Last Processed : When selected, only baselines processed in the last processing
session are available in the view.

0 All Processed : When selected, all processed baselines in your project are available
in the view.

Both views have common tabs on the bottom of the view:

. W: The tabs at the bottom of the screen are used to display the various occupation
results of a baseline, with each processed occupation shown as a separate tab.

. : Scroll the bottom tabs when there are too many to display in the space available.

Both views have common information on the status bar:
|1l] baselines |

Baseline Results — Status bar
¢ (Left pane) : Number of baselines in project.

12.4.1 Baseline Summary

The Baseline Summary provides you with results on the processing along with some statistical results.
The Baseline Summary can be displayed by following one of these procedures:
o From the main menu, select Analysis > Baseline Results > Baseline Summary

0 From the Analysis toolbar, press the A@ button.

& Baseline Results - Stati on02 oo ]

[LUE LI Ol Sitation D0 1-Station 002 - ILasl Processed ~|

BRSELINE SUMMRRY -

GNS5 Post Processor B
| Baseline | Station001-5tation002(01) 1
| Project | C:\SampleData‘\Static\5Static.spr |
| Processing Date | 2014/10/14 10:47:24.87 (LOCAL) 1
| Orbits | Broadcast 1
| Clock Model | Broadcast 1
| Mapping System | Geo WG584 1
| Projection Template | Geographic 1
| Datum | World Geodetic System - 1984 1
| Geoid Model | <Mone> 1
| Mask Angle 1 10° 1

<

1 1

Baseline Summary

This view displays several sections:
e Header: General information about the baseline and the project.

« Base Station : Position and general information about the site used as base station in the
baseline.
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« Remote Station : Position and general information about the site used as remote station in
the baseline.

* Baseline Results : Detailed vector information.
« ECEF Lower Covariance Matrix : Covariance matrix

¢ Rejected satellites : Present only if some satellites were rejected in Edit > Rejected
Satellites .

* Warnings : List of any processing problems encountered during vector calculation

Baseline Residuals

Save As...

Print...

Baseline Summary — Speed menu

¢ Baseline Residuals : Switch to the Baseline Residuals view.
¢ Save As.... Save this view as a text file.
e Print...: Print this view

12.4.1.1 Header

| Baseline | Station00l-Station002 (01) |
| Project | C:\SampleData‘Static\Static.spr |
| Processing Date | 2014/10/14 10:47:24.67 (LOCAL) |
| ©Orbits | Broadcast |
| Clock Model | Broadecast |
| Happing System | Geo WG584 |
| Projection Template | Geographic |
| Datum | World Geodetic System - 1984 |
| Geoid Model | <Hone> |
| Mask Zngle | 10° |

Baseline Summary — Header

¢ Baseline : Baseline name.
¢ Project : Full project path.
¢ Processing Date : Date, time and time format in parenthesis.
e Orbits : Indicates the type of orbits used. Possible values are:
0 Broadcast : Use broadcast orbits
o0 Precise : Use precise orbits
¢ Clock Model : Indicate the type of clock model used. Possible values are:
0 Broadcast : Use clock model within broadcast orbits.
0 SP3: Use clock model within SP3 files.
0 Precise : Use clock model within CLK files.
¢ Mapping System : Full name of the current projection
* Projection Template : Full name of the type of the current projection
¢ Datum: Full datum name for the current projection.
¢ Geoid Model : Name of the geoid model (if any)
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¢« Mask Angle : Mask angle applied to the satellite height above horizon when doing the processing.

12.4.1.2 Base/Remote Station

The Base Station and Remote Station tables contain the same information for the base and remote site
respectively:
BASE STATICH

Station001 (01}
C:\SampleData‘\Static\Data‘alco275g30.100
LEIASIO*

| Base Site 1 |
| ©Ckservation File 1 |
| Antenna Model 1 |
| Antenna Height | 0.000 m |
| Measurement Interval 1 5 seconds |
| Constellations | GPS, GLCHASS |
I | |
| | |
I | |
| | |
I | |

Latitude N 40°31'26.57884"
Longitude W 3°E53'0B.50077"
Ellipscoid Height 808.369 m
Undulation 0.000 m

Mean Sea Level g80B.36% m

Baseline Summary — Base/Remote Station

¢ Base Site/Remote Site : Site name and occupation number in parenthesis for the base or remote
site in the baseline.

¢ Observation File : Full path for observation file containing this site.

¢ Antenna Model : Antenna model for the site.

¢ Antenna Height : Antenna height at the site position (vertical).

¢ Measurement Interval : Measurement interval when recording the site.

¢ Constellations : List of constellations found in the data. Possible values are:

o GPS

0o GLONASS
o Galileo

o BeiDou

« Latitude/Longitude : Latitude and longitude for the site position when the current mapping system
is a geographic system.

¢ X/Y: X andY for the site position when the current mapping system is a projected system.
¢ Ellipsoid Height : Ellipsoid height for the site position.

¢ Undulation : Undulation at the site location. Undulation is obtained from the Geoid Model
indicated the header section. It may be set manually in the Site Editor when Geoid Model is
<User undulation> .

*« Mean Sea Level : Mean Sea Level height of the site position.
e Scale Factor : Scale factor (for UTM only)
¢ Central Meridian : Central meridian (for UTM only)

12.4.1.3 Baseline Results

The Baseline Results contains detailed information about the result vector.
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BASELINE RESULIS

Solution Type Ll (fixed)
Processing Mode Static
Processing Interval o seconds
Constellations Used GE3

Start time
Duration

2010/10/02 12:29:45.00 (LOCAL)
01:59:55.00

Total Epochs 1440
Solwed Epochs 1440
% Solwved Epochs 100.00%
BMS 0.011 m
Ratio Quality Factor 25.4
RDCP 0.11

GPS (G) Satellites Used G03 GOe GO7 Gl11l 14 Gle Glg G19 G20 G22

| |
I I
| |
I I
| |
I I
| |
I I
| |
I I
| |
I I
| |
| G24 G28 G32 |
| |
I I
| |
I I
| |
I I
| |
I I
| |
I I
| |
I I
| |

ECEF Vector

DX 12067.4%2 m
oY —-28953.03T m
Dz -14514.697 m
Dist 3D 19105.529% m

Geodetic data
Fwd azimuth
Bwd azimuath
Fwd wert angle
Bwd wert angle
Dist geo

186°23'47.57109"
§°22'49.07223"
90°22'53.73161"
89°47'25.55508"
19103.002 m

Baseline Summary — Baseline Results

e Solution Type : Solution Type. See the Solution Type appendix for more details.
¢ Processing Mode : Algorithm used to process the baseline. Possible values are:

o Static : Normal static processing. This algorithm is optimized for baselines with a long time
span.

o Rapid Static : Rapid static processing. This algorithm is optimized for baselines with a
short time span.

¢ Processing Interval : Processing interval. This value usually corresponds to the data interval but
may be overridden in the Process Parameters .

¢ Constellations Used : List of constellations used by the baseline. Possible values are:

o GPS

0o GLONASS
o Galileo

o BeiDou

* Start time : Start time for the baseline.

¢ Duration : Observation time span of the baseline (simultaneous observation time of the two
baseline sites).

* Total Epochs : Total number of epochs covering the baseline.

¢ Solved Epochs : Number of epochs used to calculate the baseline.

¢ % Solved Epochs : Percentage of solved epochs compared to the total epochs.
¢ RMS: Root Mean Square of the baseline solution.

¢ Ratio Quality Factor : The Ratio Quality Factor is different from zero when the solution type is
Fixed, i.e. the carrier phase ambiguities are fixed to integer values. The smallest value for a Fixed
solution is 2.5. The largest the ratio quality factor is, the more confidence you can have in the
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result. A ratio quality factor larger than 5 means that the result can be accepted with a very good
confidence. Baselines with a ratio less than 5 should be properly tested within loops or other
external data.

¢« RDOP: Relative Dilution of Precision.
* GPS (G) Satellites Used : List of all GPS satellites used in the baseline calculation.

* GLONASS (R) Satellites Used : List of all GLONASS satellites used in the baseline calculation.
This line is present only if GLONASS satellites are used.

¢ Galileo (E) Satellites Used : List of all Galileo satellites used in the baseline calculation. This line
is present only if Galileo satellites are used.

¢ BeiDou (C) Satellites Used : List of all BeiDou satellites used in the baseline calculation. This line
is present only if BeiDou satellites are used.

¢« ECEF Vector : Earth-Centered, Earth-Fixed vector from base to remote.
o DX/DY/DZ: Component of the vector in each of the three axes in ECEF.
o Dist 3D: 3D distance for the vector.
¢ Geodetic Data :
o Fwd azimuth : Forward azimuth.
o Bwd azimuth : Backward azimuth.
o Fwd vert angle : Forward vertical angle.
o Bwd vert angle : Backward vertical angle.
o Dist geo : Geodetic distance.

» Mapping data : These columns are present when the current mapping system is a projected
system.

o Azimuth : Azimuth between base station and remote station.
o Dist map : Mapping distance

12.4.1.4 ECEF lower covariance matrix
The ECEF lower covariance matrix  gives the full covariance matrix. Since the matrix is symmetrical, the

upper part can be deduced easily.

ECEF LOWER COVARIZNCE MATRIX (meters"2)

Matrix
e
X | 2.510794e-05 | 1 |
Y X Y? | -1.797391e-05 | 5.057478e-05 | |
2 T.2003442-07 -T7.7660042-06 1.538848e-05
ZX zY Z : ! ! :

Baseline Summary — ECEF Lower Covariance Matrix

12.4.2 Baseline Residuals

These views require more experience to be properly analyzed. The architecture of the residuals window is
almost the same as the raw analysis window.

The Baseline Residuals can be displayed by following one of these procedures:
o From the main menu, select Analysis > Baseline Results > Baseline Residuals

0 From the Analysis toolbar, press the % button.
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14 Baselne Residuls Result - Staton001-Sttion002 Pl s
“om  StationD01-Station002 - All Processed -
) "l

GP& - Carrier Phase (L1)

Baseline Residuals

0.030—

0.000—+ I

-0.030—

Residual Walue {m)

a
E

11:29 12:00 12:30 13:00 13:29:40

Local Time (-05:00) - 2010/10/02
Station001-Station002 GNS5S Post Processor
1/

Baseline Residuals

« Datatype (Top left): Data being analyzed. It is a combination of constellation (left) and data
type (right)

o Constellation (left part of the name):
= GPS: Display only GPS satellites
= GLONASS: Display only GLONASS satellites.
= Galileo: Display only Galileo satellites.
= BeiDou: Display only BeiDou satellites.

o Datatype (right part of the name):
= Code: Display residuals for code observations.

= Carrier Phase : Display residuals for the carrier phase. The solution type for
the carrier phase is displayed in parenthesis.

= Doppler : Display residuals for doppler observations.
¢ Baseline name (Bottom left): Baseline name.

¢ Residuals value (vertical axis): Residual values. The scale is configurable using the
Residual value range in the Residuals Options dialog (from the speed menu).

« Time (horizontal axis): Covers the whole baseline from Start time (left) to End time (right).

¢ Graphic (center): Residuals for each satellite are displayed with a different color. When the
vertical scale is fixed to a specific value (see Residuals Options ), value that are out-of-bound
are not displayed. It is also possible to reject some satellites from the graphic to help analyze
the rest (from the speed menu).
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v GPS(G)
GLOMASS (R)
Galileo (E)
Beilou (C)

Code
v Carrier Phase
Doppler

Baseline Summary
Residuals options...

Print...

Baseline Residuals — Speed menu

e GPS (G): Display only the GPS constellation

¢ GLONASS (R): Display only the GLONASS constellation.

e Galileo (E) : Display only the Galileo constellation.

¢ BeiDou (C) : Display only the BeiDou constellation.

¢ Code: Display only code residuals (when available).

e Carrier Phase : Display only carrier phase residuals.

¢ Doppler : Display only doppler residuals (when available).

¢ Baseline Summary : Switch to the Baseline Summary view.

¢ Residuals options... : Display the Residuals Options dialog. See Analysis — Baselines
Results — Residuals Options  section for more details.

¢ Print...: Print this view

12.4.3 Residuals Options

The Residuals Options controls some parameters from any residuals view.
The Residuals Options can be displayed by following this procedure:
a. Open aresidual view:
o From the main menu:
= Select Analysis > Baseline Results > Baseline Residuals
= Select Analysis > Trajectory Results > Trajectory Residual  s;
= Select Analysis > PPP Results > PPP Residuals ;
0 From the Analysis toolbar

? T
= Pressthe button, the cj button or the @buuon.
b. Select Residuals options... from the speed menu within the residuals view.
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Residuals Options

¢ Residual value range : It controls the vertical scale of the Residuals graph.
0 Auto: Auto scale the current view to fit with active satellites
o Others: All others are proposed values for the limit of the current graph. For example, “+

0.100 m” will display a graph between -0.100 and 0.100. Any value that goes out of bound
will be truncated at the border.

¢ Rejected satellites : It represents the list of available satellites (satellites being part of the
residuals window). A check mark indicates that the selected satellite will not be displayed in the
Residuals graph. Each column represents a constellation. The column is empty if the
constellation is not used.

12.5 Trajectory Results

The Trajectory Summary provides you with some parameters used in the processing along with
trajectory site results (if any). You will notice that trajectory results themselves (i.e. epoch position of the
kinematic segment) are not provided in this summary. To get epoch positions along with solution types,
you have to export them.

Along with this summary, the Trajectory Residuals can be displayed graphically. When working in RTK,
a Trajectory Site Comparison report is also available to compare real-time positions with their post-
processed positions.

All views have a common toolbar:

PV TR W [1ONTREAL-20100708_01 ] [Last Processed |

Trajectory Results — Toolbar

¢ VCR controls (5 controls on the left): See Analysis , the beginning of this chapter for more
details.

¢ Filter (last control in toolbar): Select one of the following options in the drop-down list to filter
trajectories:

o0 Last Processed : When selected, only trajectories processed in the last processing
session are available in the view.

o All Processed : When selected, all processed trajectories in your project are available
in the view.
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All views have common information on the status bar:

|1 trajectory

Trajectory Results — Status bar

¢ (Left pane) : Number of trajectories in project.

12.5.1 Trajectory Summary

The Trajectory Summary can be displayed by following one of these procedures:
o From the main menu, select Analysis > Trajectory Results > Trajectory Summary

0 From the Analysis toolbar, press the "Q button.

4% Trajectory Summary Results - MONTREAL-20100708_01 =R

[4#4 44 » | |MONTREAL-20100708_01 | |iest Processed ~|

TRAJECTORY SUMMARY s

GHN55 Post Processor @
| Trajectory | MONTREAL-20100702 01 |
| Project | C:\SampleData\Kinematic\Kinematic.spr |
| Processing Date | 2011/02/10 10:54:30.56 (LOCAL) 1
| ©Crbits | EBroadcast 1
| Clock Model | Broadcast 1
| Mapping System | Geo WGS84 |
| Projection Template | Geographic 1
| Datum | World Geodetic System - 1984 1
| Geoid Model | <«HNone> 1
| Mask Angle 1 1o° |

-

o o

Trajectory Summary

This view displays several sections:

Header: General information about the trajectory and the project.

Base Station : Position and general information about the site used as base station in the
trajectory.

Rover: General information about the rover

Trajectory Info : General information about the trajectory.

Sites — Metadata : Metadata for all trajectory sites within current trajectory (stop-and-go sites).
Sites — Coordinates : Coordinates for all trajectory sites within the current trajectory.

Sites — Vectors : Vectors for all trajectory sites within the current trajectory.

Rejected satellites : Present only if some satellites were rejected in Edit > Rejected
Satellites .

Warnings : List of any processing problems encountered during trajectories calculation
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Trajectory Residuals

Trajectory Site Comparison

Save As...

Print...

Trajectory Summary — Speed menu

¢ Trajectory Residuals : Switch to the Trajectory Residuals view.

e Trajectory Site Comparison : Switch to the Trajectory Site Comparison view.
e Save As.... Save this view as a text file.

e Print...: Print this view

12.5.1.1 Header

This section is almost identical to the header section in Baseline Summary . See Header section is
Baseline Summary for more details.

The baseline line is replaced with:
« Trajectory : trajectory name.

12.5.1.2 Base station

BASE STATICH
Base Site
Cbservation File
Antenna Model
Antenna Height 0.068 m
Measurement Interval 5 seconds

| | montreal(01) |
I | |
| | |
I | |
| | |
1 Constellations | GPS 1
| | |
I | |
| | |
I | |
| | |

C:\SampleData\Einematic2\Data\68h00001.0bs
TRM29659 TCWD#

Latitude N 45°32'45.98017"
Longitude W 73°38'19.78310"
Ellipsoid Height T3.876 m
Undulation 0.000 m
Mean Sea Level T3.876 m

Trajectory Summary — Base Station

* Base Site : Site name and occupation number in parenthesis for the base site in the trajectory.
¢ Observation File : Full path for observation file containing this site.

¢ Antenna Model : Antenna model for the site.

« Antenna Height : Antenna height at the site position (vertical).

¢« Measurement Interval : Measurement interval when recording the site.

¢ Constellations : List of constellations found in the data. Possible values are:

o GPS

o GLONASS
o Galileo

o BeiDou

« Latitude/Longitude : Latitude and longitude for the site position when the current mapping system
is a geographic system.

e X/Y: X andY for the site position when the current mapping system is a projected system.
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¢ Ellipsoid Height : Ellipsoid height for the site position.

¢ Undulation : Undulation at the site location. Undulation is obtained from the Geoid Model
indicated the header section. It may be set manually in the Site Editor when Geoid Model is
<User undulation> .

¢ Mean Sea Level : Mean Sea Level height of the site position.
e Scale Factor : Scale factor (for UTM only)
¢ Central Meridian : Central meridian (for UTM only)

12.5.1.3 Rover

ROVER

| ERover | 20100708_01 |
| Cbservation File | C:\SampleData\Kinematic2\Data\20100708 01.LOG |
| ZAntenna Model | HNCWTO2GG |
| Antenna Height | 2.000 m 1
| MMeasurement Interval | 1 second 1
1 Constellations | GPES, GLCHASS 1
| Disztance From EBase | 5.8 km 1

Trajectory Summary — Rover

* Rover: Rover name.

« Observation File : Full path for observation file associated to the rover.

¢ Antenna Model : Antenna model for the rover.

¢ Antenna Height : Antenna height at the rover (vertical).

¢« Measurement Interval : Recording interval for observations.

e Constellations : List of constellations found in the data. Possible values are:

o GPS

o GLONASS
o Galileo

o BeiDou

« Distance from Base : Distance between the rover and the base site. The rover position is roughly
the center of the rover so this is more an average distance than an exact distance.

12.5.1.4 Trajectory Info

TRLJECTCRY INFO

| Processing Interval | 1 second 1
1 Constellations Used | GES 1
| Start time | 2010/07/09 09:12:04.00 (LOCAL) |
1 Duration 1 00:22:27.00 1
| Total Epochs 1 1308 1
| 5Solwed Epochs | 1308 1
1 % Solwved Epochs 1 100.00% 1

Trajectory Summary — Trajectory Info

¢ Processing Interval : Processing interval. This value usually corresponds to the data interval but
may be overridden in the Process Parameters .

¢ Constellations Used : List of constellations used by the trajectory. Possible values are:
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o GPS

0o GLONASS

o Galileo
BeiDou

Start time : Start time for the trajectory.

Duration : Observation time span of the trajectory (simultaneous observation time of the base site
and the rover).

Total Epochs : Total number of epochs covering the trajectory.
Solved Epochs : Number of epochs used to calculate the trajectory
% Solved Epochs : Percentage of solved epochs compared to the total epochs.

12.5.1.5 Sites — Metadata

SITES - METRDATZ

1 | | Antenna 1 Number of epochs___ |
| S5Site | Start time Duration | Model Height Slant | Total Solwved % Solwved |
I | (LOCARL) | (m) (m) 1 |
|-——— - e - |
| 1{01) | 2010/07/09 08:12:20.00 N/A | NOVTO02GG* -0.081 N/A | 1 1 100.00 |
| 2({01) | 2010/07/09 08:13:03.00 N/A | NOVTO02GG* -0.081 N/A | 1 1 100.00 |
| 3{01) | 2010/07/09 08:14:00.00 N/A | NOVTO2GG* -0.081 N/L | 1 1 100.00 |
| 4({01) | 2010/07/09 08:14:28.00 N/A | NOVTO2GG* -0.081 N/L | 1 1 100.00 |
. s a 4. OmN B HOVTO2GG#, - W\_ . 0.00

| ons BRI O 2.0 U e RO A o WP

Trajectory Summary — Sites — Metadata

Site: Site name and occupation number.

Start time : Start time for the site

Duration : Site duration. If the site has a single epoch, duration is N/A (not applicable).
Antenna :

0 Model: Antenna model. Refer to Antenna Models chapter for information on antenna
models.

0 Height: Vertical antenna height as calculated by the slant height and the antenna model.
o Slant: Antenna slant height.
Number of epochs:
o Total: Total number of epochs covering the trajectory site.
0 Solved: Number of epochs used to calculate the trajectory site.
0 % Solved: Percentage of solved epochs compared to the total epochs.

12.5.1.6 Sites — Coordinates

S5ITES - COCCRDINATES

1 1 1 Position 1 | _Standard deviation_ | UTM 1
| Site | Solution 1 X ¥ E1lHgt | RM5S | X ¥ Hot | cM 5CF |
| | | (m) (m) (m) | (m) | (m) (m} (m) | |
| . . . ; ; |
| 1(01) | L1 (fixed) | 612032.203 5044114.945 18.382 | 0.006 | 0.005 0.00% 0.015 | W 75° 0.9997543 |
| 2(01) | L1 (fixed) | 612001.503 5044120.302 18.4%4 | 0.006 | 0.003 0.004 0.008 | W 75° 0.9997542 |
I 3({01) | L1 (fixed) | 611974.576 5044123.210 18.684 | 0.004 | 0.003 0.003 0.007 | W 75° 0.9997542 |
| 4(01) | L1 (fixed) | 611944.522 5044127.414 18.7%7 | 0.002 | 0.001 0.002 0.003 | W 75° 0.9997541 |
. 5(0 . (fixed 38 SMW' 18.995 | s} 0.002 002, .0.005 ?wg_._grzaau
\\AJM‘”‘;W.“_ *M-ﬂ}y‘l =J""-%\-.rr\
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Trajectory Summary — Sites — Coordinates

* Site: Site name and occupation number.
¢ Solution : Solution type for the trajectory site. See the Solution Type appendix for more details.
e Position : Trajectory site position.
o Latitude/Longitude : Latitude and longitude for the trajectory site position when the
current mapping system is a geographic system.

o X/Y: X and Y for the trajectory site position when the current mapping system is a
projected system.

o EllHgt: Ellipsoid height for the trajectory site position.

0 Und: Undulation of the geoid at that position. This column is present only if geoid is <User
undulation> .

0 MSL: Mean sea level for the trajectory site position. This column is present if geoid is not
<None>.

¢ RMS: Root Mean Square of the trajectory site solution.
e Standard deviation : Standard deviation for trajectory site.
o Lat/Lon : Standard deviation in the latitude/longitude direction when the current mapping
system is a geographic system.
o X/Y: Standard deviation in the X/Y direction when the current mapping system is a
projected system.
0 Hgt: Standard deviation in the height direction.
e UTM: These columns are present when the current mapping system is UTM
o CM: Central meridian
0 SCF: Scale factor

12.5.1.7 Sites — Vectors

SITES - VECIORS I
1 1 ECEF Vector 1 Geodetic data 1 Mapping data 1
| site 1 DX DY Dz Dist 3D | Fwd azimuth Bwd azimuth Fwd vert angle Bwd vert angle Dist geo | Azimuth Dist map |
I I (m} (m) (m) () | (m) | (m) 1
I I
| 1(01) | 5624.297 1320.995 -393.520 5790.734 | 94°58'15.35433" 275°01'25.15171" 90°35'02.44133" £9°28'04.50207" 5790.417 | 93°59'57.28279" 5788.949 |
| 2(01) | 5593.770 1316.303 -383.303 5759.723 | 94°56'20.63538" 274°59'29.42577" 90°35'03.74470" 89°27'57.19763" 5759.412 | 93°53'02.56230" 5757.951 |
| 3(01) | 5567.344 1310.2892 -386.793 5732.658 | 94°55'43,26226" 274°58'51.16839" 90°35'10.99043" £9°27'54.07792" 5732.341 | 93°57'25.18837" 5730.8828 |
1 4(01) 1 5537.652 1305.580 -383.39%92 5702.379 1 94°54'26.56392" 274°57'33.48369" 90°35'17.13222" B89°27'46.95853" 5702.062 1 93°56'08.48887" 5700.616 1

"%;)“J‘"-'?E_Tg'mis 93"2-2-{‘;%%?- 5642,433 .krggﬂszlaa.ssosgn' _g?q“sslal.iga\u’l" - 923{;@4&%\ 9‘1\27'31.71355" m?fﬁf‘f\uiww\
Trajectory Summary — Sites — Vectors

e Site: Site name and occupation number.
« ECEF Vector : Earth-Centered, Earth-Fixed vector from base site to trajectory site
o DX/DY/DZ: Component of the vector in each of the three axes in ECEF.
o Dist 3D: 3D distance for the vector.
¢ Geodetic data :
Fwd azimuth : Forward azimuth.
Bwd azimuth : Backward azimuth.

o Fwd vert angle : Forward vertical angle.
o Bwdvertangle: Backward vertical angle.
o Dist geo : Geodetic distance.
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¢« Mapping data : These columns are present when the current mapping system is a projected
system.

0 Azimuth : Azimuth
o Dist map : Mapping distance
12.5.2 Trajectory Residuals
The Trajectory Residuals can be displayed by following one of these procedures:

o From the main menu, select Analysis > Trajectory Results > Trajectory Residual  s;

| =
0 From the Analysis toolbar, press the button.

™ Trajectory Residuals Results - MONTREAL-20100708_01 [folra ==
(YT L S [MONTREAL-20100708_(1 v| Al Processed |
GPS - Carrier Phase (L1)

ol

Trajectory Residuals

0.030—

0.000— N
g

-0.030—

Residual Value (m)

08:12:04 0815 08:20 08:25 08:30 08:34:31
Local Time (-05:00) - 2010/07/09
MONTREAL-20100708_01 GNSS Post Procassor

Trajectory Residuals

« Datatype (Top left): Data being analyzed. It is a combination of constellation (left) and data
type (right)

o Constellation (left part of the name):
= GPS: Display only GPS satellites
= GLONASS: Display only GLONASS satellites.
= Galileo: Display only Galileo satellites.
= BeiDou: Display only BeiDou satellites.

o Datatype (right part of the name):
= Code: Display residuals for the code.

= Carrier Phase : Display residuals for the carrier phase. The solution type for
the carrier phase is displayed in parenthesis.

= Doppler : Display residuals for the doppler.
e Trajectory name (Bottom left): Trajectory name.

¢ Residuals value (vertical axis): Residual values. The scale is configurable using the
Residual value range in the Residuals Options dialog (from the speed menu).

» Time (horizontal axis): Covers the whole trajectory file from Start time (left) to End time (right).

» Graphic (center): Residuals for each satellite are displayed with a different color. When the
vertical scale is fixed to a specific value (see Residuals Options ), value that are out-of-bound
are not displayed. It is also possible to reject some satellites from the graphic to help analyze
the rest.
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v GPS(G)
GLOMASS (R)
Galileo (E)
Beilou (C)

Code
v Carrier Phase
Doppler

Trajectory Summary
Trajectory Site Comparison

Residuals options...

Print...

Trajectory Residuals — Speed menu

¢GPS (G): Display only the GPS constellation

¢ GLONASS (R): Display only the GLONASS constellation.

« Galileo (E) : Display only the Galileo constellation.

¢ BeiDou (C) : Display only the BeiDou constellation.

¢ Code: Display only code residuals

e Carrier Phase : Display only carrier phase residuals.

« Doppler : Display only doppler residuals

e Trajectory Summary : Switch to the Trajectory Summary view.

e Trajectory Site Comparison : Switch to the Trajectory Site Comparison view.

¢ Residuals options... : Display the Residuals Options dialog. See Analysis — Baselines
Results — Residuals Options  section for more details.

¢ Print...: Print this view

12.5.3 Trajectory Site Comparison

The Trajectory Site Comparison can be displayed by following one of these procedures:
o From the main menu, select Analysis > Trajectory Results > Trajectory Site Com  parison ;

o From the Analysis toolbar, press the Aﬁ button.
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%, Trajectory Site Comparison - MONTREAL-20100708_01

|« “ W »I MONTREAL-20100708_01 Last Processed LI
TRAJECTCRY SITE CCMPARISCN -
GHNSS Post Processor E|
| Trajectory | MONTREAL-20100708_01 |

| Project | C:\SampleData‘\Kinematic2\Hinematic.spr |

| Processing Date | 2014/10/14 13:46:40.49 (LOCAL) 1

| Orbits | Broadcast 1

| Clock Model | Broadecast 1

| Happing System | Geo WG584 1

| Projection Template | Geographic 1

| Datum | World Geodetic System — 1984 1

| Geoid Model | <Hone> 1

| Mask Zngle | 10° 1
____________________________________________________________________ -
4| 1 +

Trajectory Site Comparison

This view displays several sections:
e Header: General information about the trajectory and the project.

* Base Station : Position and general information about the site used as base station in the
trajectory. ldentical to the same section Trajectory Summary .

¢ Rover: General information about the rover. Identical to the same section Trajectory
Summary .

¢ Site Comparison : Main trajectory site comparison section

Trajectory Surmmary
Trajectory Residuals

Save As...

Print...

Trajectory Site Comparison — Speed menu

e Trajectory Summary : Switch to the Trajectory Summary view.
* Trajectory Residuals : Switch to the Trajectory Residuals view.
e Save As...: Save this view as a text file.

e Print...: Print this view

12.5.3.1 Header

This section is almost identical to the header section in Baseline Summary . See Header section is
Baseline Summary for more detalils.

The baseline line is replaced with:
« Trajectory : trajectory name.

12.5.3.2 Site Comparison
All sites are on two lines:
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The first line refers to the real-time position. If there is no real-time position, then the real-time
information is filled with N/A (not available).

The second line refers to the post-processed positions from the trajectory site.

SITE CCMPARISCH

| | Position | _Standard deviation | Difference

| Site Solution | x Y EIllHgt | X Y Hgt | DX DY

| | () (m) fmp | (m) (m) fm) | (m) ()

| === —_—— e —_—— : ————————— : —_—— —_——

I 1(01) FIXED I 2959726.768 5044629.085 16.311 I 0.017 0.017 0.021 I

| L1 (fixed) | 2939726.926 5044629.03% 16.2%7 | 0.005 0.00% 0.015 | 0.158 -0.046 -0.014
| | | |

| 2(01) FIXED | 299696.159 5044635.015 16.425 | 0.01e 0.01& 0.018 |

| L1l (fixed) | 299696.327 5044634.969 16.409 | 0.003 0.004 0.008 | 0.1682 -0.045 -0.016
| | | |

| 3(01) FIXED | 299669.288 5044638.434 16.585 | 0.011 0.011 0.014 |

I L1l (fixed) I 299669.455 5044638.381 16.598% I 0.003 0.003 0.007 I 0.167 -0.053

| | | |

-+ XED 39.3193 04464 37 16.7226 a 0.011 0.01

ARG BEXED ol 2863 OLE T LS AP a0y, 0211, b

Trajectory Site Comparison — Site Comparison

Site: Site name and occupation number.

Solution : Solution type for the real-time and post-processed site position. See the Solution Type
appendix for more details.

Position : Real-time and trajectory site position

o Latitude/Longitude : Latitude and longitude for the real-time and trajectory site position
when the current mapping system is a geographic system.

o X/Y:XandY for the real-time and trajectory site position when the current mapping
system is a projected system.

o EllHgt: Ellipsoid height for the real-time and trajectory site position.
Standard deviation : Standard deviation for real-time and trajectory site.
o Lat/Lon : Standard deviation in the latitude/longitude direction when the current mapping
system is a geographic system.
o X/Y: Standard deviation in the X/Y direction when the current mapping system is a
projected system.
0 Hgt: Standard deviation in the height direction.

Difference : If the real-time position is available, difference between the real-time and the post-
processed position. If there was no real-time position, then N/A (not available) is displayed.

o DN/DE/DH: Difference component when the current mapping system is a geographic
system.

o DX/DY/DH: Difference component when the current mapping system is a projected
system.

**  For external data collector users (like Carlson SurvCE™ or MicroSurvey/NavCom FieldGenius™), when using the “Fill RTK
failures” mode (see section Options — Format ), you can verify that your “post-process reference system” is well aligned
with your “RTK reference system”, by comparing RTK and post-processed positions.

** RTK Fixed positions should fall within few centimeters from post-processed Fixed positions.
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12.6 PPP Results

The PPP Summary provides you with some parameters used in the processing along with PPP site
results (if any). You will notice that PPP results themselves (i.e. epoch position of the kinematic segment)
are not provided in this summary. To get epoch positions along with solution types, you have to export
them.

Along with this summary, the PPP Residuals file can be displayed graphically.
All views have a common toolbar:

TV O ™ | FPP-00042150 ~]  [Last Processed |

PPP Results — Toolbar

¢ VCR controls (5 controls on the left): See Analysis , the beginning of this chapter for more
details.

¢ Filter (last control in toolbar): Select one of the following options in the drop-down list to filter
PPP:

o0 Last Processed : When selected, only PPP processed in the last processing session
are available in the view.

o All Processed : When selected, all processed PPP in your project are available in the
view.

All views have common information on the status bar:
[13 static PPP o rover PPP B
PPP Results — Status bar

¢ (Left pane) : Number of Static PPP in project.
¢ (Right pane) : Number of Rover PPP in project.

12.6.1 PPP Summary

The PPP Summary can be displayed by following one of these procedures:
o From the main menu, select Analysis > PPP Results > PPP Summary ;

o From the Analysis toolbar, press the % button.
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5 PPP Surmmary Results - PPP-00042180 . - .L-
4w w) [T - | |Lost Processed

=]

PFP SUMMARY
GNSE5 Post Processor

|

|

|

|

|

| Mapping System
| Projection Template
|

|

|

EFFP PPP-00042180

Froject C:“\SampleData“ FFP\FFF.spr
Processing Date 2014/10/14 11:39:06.44 (LOCAL)
Orbits Precise

Clock Model Precise

MTM NAD83csrs 08N-5CoPQ
Transverse Mercator

Datum NAD23 - Canadian Spatial Reference System
Geoid Model <None>
Mask Lngle 15°

FS

i

PPP Summary

This view displays several tables:

Header: General information about the PPP and the project.
Rover/Static : General information about the rover (for Rover PPP) or the static (Static PPP).
PPP Info: General information about the PPP.

* Sites — Metadata : Metadata for all PPP sites within current PPP.
*« Sijtes — Coordinates : Coordinates for all PPP sites within the current PPP.

¢ Rejected satellites : Present only if some satellites were rejected in Edit > Rejected

Satellites .
¢ Warnings : List of any processing problems encountered during PPP calculation

PPP Residuals

Save As...

Print...

PPP Summary — Speed menu

¢ PPP Residuals : Switch to the PPP Residuals view.
¢ Save As.... Save this view as a text file.
¢ Print...: Print this view

12.6.1.1 Header

This section is almost identical to the header section in Baseline Summary . See Header section is

Baseline Summary for more detalils.
The baseline line is replaced with:
« PPP: Rover PPP or Static PPP name.
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12.6.1.2 Rover / Static

STATIC

00042180
Observation File C:\SampleData\PPP\Data\00042180.100
Antenna Model TRM41249.00%

1 Rover 1 |
| | |
I | |
| Antenna Height | 1.417T m |
I | |
| | |

Measurement Interval 0.5 second
Constellations GES

PPP Summary — Rover/Static

« Rover/Static : Rover or static name.

e Observation File : Full path for observation file containing this rover/static.

¢ Antenna Model : Antenna model for the rover/static.

* Antenna Height : Antenna height at the rover/static position.

¢« Measurement Interval : Recording interval for observations

¢ Constellations : List of constellations found in the data. Possible values are:

GPS
o GLONASS
o Galileo
o BeiDou

12.6.1.3 PPP Info

FFF INFO

Processing Interval 0.5 second

I | I
| Constellations Used | GPS 1
| Start time | 2010/08/06 07:13:58.50 (LOCAL) |
| Duration | 11:52:25.50 1
| Total Epochs 1 85492 1
| Solwed Epochs | 85482 1
1 % Solwved Epochs 1 100.00% 1

PPP Summary — PPP Info

¢ Processing Interval : Processing interval. This value usually corresponds to the data interval but
may be overridden in the Process Parameters .

¢ Constellations Used : List of constellations used by the PPP. Possible values are:

o GPS

o GLONASS
o Galileo

o BeiDou

e Start time : Start time for the PPP.

¢ Duration : Observation time span of the PPP.

e Total Epochs : Total number of epochs covering the PPP.

¢ Solved Epochs : Number of epochs used to calculate the PPP

¢ % Solved Epochs : Percentage of solved epochs compared to the total epochs.
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12.6.1.4 Sites — Metadata

S5ITES - METADATA

| 1 Intenna 1 Number of epochs 1

Site 1 Start time Duration | Model Height Slant | Total Solved % Solwved |
| (LOCAL) | (m) (m) 1 |

--- F——— - --- --- -- -- -- -- 1
0004 (01) | 2010/08/06 06:13:58.50 11:52:25.50 | TRM41249.00% 1.417 N/R | 85492 85492 100.00 |

PPP Summary — Sites — Metadata

Site: Site name and occupation number.

Start time : Start time for the site

Duration : Site duration. If the site has a single epoch, duration is N/A (not applicable).
Antenna :

0 Model: Antenna model. Refer to Antenna Models chapter for information on antenna
models.

0 Height: Vertical antenna height as calculated by the slant height and the antenna model.
o Slant: Antenna slant height.
Number of epochs:
o0 Total: Total number of epochs covering the PPP site.
o0 Solved: Number of epochs used to calculate the PPP site.
0 % Solved: Percentage of solved epochs compared to the total epochs.

12.6.1.5 Sites — Coordinates

SITES - COORDINATES

1 1 Position 1 | _Standard deviation_ | UTH 1
Site | Solution 1 X ¥  EllHgt | RM5 | X ¥ Hgt | cM SCF |
I I () (o) (m) 1 (m} 1 (o) (m) (m} 1 I
; ; ; ; ; 1
0004 (01) | L3 (iono-free) | 377439.381 9348136.726 170.854 | 0.000 | 0.272 0.086 0.451 | W 75° 0.9997859% |

PPP Summary - Sites — Coordinates

Site: Site name and occupation number.
Solution : Solution type for the PPP site. See the Solution Type appendix for more details.
Position : PPP site position.

o Latitude/Longitude : Latitude and longitude for the PPP site position when the current
mapping system is a geographic system.

o X/Y: X and Y for the PPP site position when the current mapping system is a projected
system.

o EllHgt: Ellipsoid height for the PPP site position.

o Und: Undulation of the geoid at that position. This column is present only if geoid is <User
undulation> .

0 MSL: Mean sea level for the PPP site position. This column is present if geoid is not
<None>.

RMS: Root Mean Square of the PPP site solution.
Standard deviation : Standard deviation for PPP site.

EZSurv® User Guide 179



T ——
// GNSS Post-Processing

o0 Lat/Lon : Standard deviation in the latitude/longitude direction when the current mapping
system is a geographic system.

o X/Y: Standard deviation in the X/Y direction when the current mapping system is a
projected system.

0 Hgt: Standard deviation in the height direction.

¢« UTM: These columns are present when the current mapping system is UTM
o CM: Central meridian
0 SCF: Scale factor

12.6.2 PPP Residuals

The PPP Residuals can be displayed by following one of these procedures:
o From the main menu, select Analysis > PPP Results > PPP Residuals ;

o From the Analysis toolbar, press the E button.

| % PPP Resicuals Results - PPP-00042180
[EERTI T B (P P-0042180 v| |Last Processed -]
GFPS - Carrier Phase (L3)

PPP Residuals

0.080—

0.060—
|

0:030— 4k

0.000— i

-0.020—4

Residual Value {m)

0060~ - mm e - SO - B |

LI CEARRUCRARNL D

-0.080{ + - B e S

06:4359 0559 09:59 12:59 15:58 18:06:24
Local Time(-05:00) - 2010/05/06

PPP-00042180 GNSS Post Processor

PPP Residuals

« Datatype (Top left): Data being analyzed. It is a combination of constellation (left) and data
type (right)

o Constellation (left part of the name):
= GPS: Display only GPS satellites
= GLONASS: Display only GLONASS satellites.
= Galileo: Display only Galileo satellites.
= BeiDou : Display only BeiDou satellites.

o Datatype (right part of the name):
= Code: Display residuals for the code.

= Carrier Phase : Display residuals for the carrier phase. The solution type for
the carrier phase is displayed in parenthesis.

= Doppler : Display residuals for the doppler.
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¢ PPP name (Bottom left): PPP name.

¢ Residuals value (vertical axis): Residual values. The scale is configurable using the
Residual value range in the Residuals Options dialog.

« Time (horizontal axis): Covers the whole PPP file from Start time (left) to End time (right).

¢ Graphic (center): Residuals for each satellite are displayed with a different color. When the
vertical scale is fixed to a specific value (see Residuals Options ), value that are out-of-bound
are not displayed. It is also possible to reject some satellites from the graphic to help analyze
the rest.

v GPS(G)
GLOMASS (R)
Galilea (E)
BeiDou (C)

Code
v Carrier Phase
Doppler

PPP Surmmary

Residuals options...

Print...

PPP Residuals — Speed menu

¢GPS (G): Display only the GPS constellation

¢ GLONASS (R): Display only the GLONASS constellation.
¢ Galileo (E) : Display only the Galileo constellation.

¢ BeiDou (C) : Display only the BeiDou constellation.

¢ Code: Display only code residuals

e Carrier Phase : Display only carrier phase residuals.

« Doppler : Display only doppler residuals

e PPP Summary : Switch to the PPP Summary view.

¢ Residuals options... : Display the Residuals Options dialog. See Analysis — Baselines
Results — Residuals Options  section for more details.

e Print...: Print this view

12.7 Pre-Process Log

The Pre-Process Log can be displayed by following one of these procedures:
o From the main menu, select Analysis > Pre-Process Log ;

o From the Analysis toolbar, press the ﬂ button.

The Pre-Process Log is already covered in the GNSS Processing Workflow — Analyzing — Pre-
Process Log section. Please refer to that section for more details.

12.8 Process Summary
The Process Summary can be displayed by following one of these procedures:
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o From the main menu, select Analysis > Process Summary ;

o From the Analysis toolbar, press the @é button.

The Process Summary is already covered in the GNSS Processing Workflow — Analyzing — Process
Summary section. Please refer to that section for more details.

12.9 Network Adjustment

Network Adjustment views are available once a network adjustment is done.
The network adjustment consists of a rigorous least-squares adjustment of your baselines in order to get
the best possible position of your sites.
The network adjustment can be performed automatically or manually.
« Automatically : It will be part of the processing if automatic processing is called (Tools > Process

Auto... ) and Automatically adjust network after automatic proces sing is checked in Network
page of Options .

e Manually : Select Tools > Process Manual > Adjust Network  from the main menu, or click @b
on the Main toolbar.

For more information about Network Adjustment, consult the Network Adjustment appendix.

There are two possible views:
¢ Network Adjustment Summary ;
¢ Network Adjustment Residuals ;

L Netwerk |
Network Adjustment — Status bar

¢ (Left pane) :Number of networks in project

12.9.1 Network Adjustment Summary

The Network Adjustment Summary can be displayed by following one of these procedures:

o From the main menu, select Analysis > Network Adjustment > Network Adjustment
Summary ;

0 From the Analysis toolbar, press the ﬁ button.
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user Gulde
& A Resuts - 1 E= EoR =T
M4 n ») [ |
NETWORK ADJUSTMENT SUMMARY -

GH55 Post Processor

m

Hetwork 1
C:\SampleData\Static\Static.spr
2013/04/03 14:36:46.17 (LOCAL)
Geo WGSE4

Geographic

World Geodetic System — 1984
<None>

m

Hetwork

Project

Adjustment Date
Mapping Sysatem
Projection Template
Datum

Geoid Model

Units

ADJUSTHMENT PARAMETERS

Confidence Region Type: 2D+1D Confidence Lewvel: 95%
Humber of Sites: 5 Humber of Vectors: 10 =

Network Adjustment Summary

The view includes the following sections:
¢ Header: General information about the network and the project.

¢ Adjustment parameters : The adjustment parameters that were used to perform the network
adjustment.

¢ Adjustment results : General results about the network adjustment;

* Auxiliary Parameters : Auxiliary parameters calculated if adjustment type is Fixed Station with
Auxiliary Parameters

e A priori reference stations coordinates  : This section lists the sites that were used as reference
stations for the network adjustment.

¢ Misclosures: This section displays vector misclosure per iteration for vector occupation used in
the network adjustment.

¢ Adjusted coordinates : This section lists the site coordinates obtained at the end of the last
iteration.

¢ Residuals : This section presents individual vector residuals. It is the most important section in the
listing for analysis purposes.

e Site corrections : This section lists all sites corrections per iteration.
* Confidence regions : This section displays textually the error ellipses.
¢ Adjustment error messages, if any.

o . . ) . ) )
** If a network adjustment failed, the summary will only include the Header and Adjustment error messages sections.

v Metwork Adjustment Summary
Metwork Adjustment Residuals

Save As...
Print...

Options..

Network Adjustment Summary — Speed menu

¢ Network Adjustment Summary : The checkbox on the left indicates it is the active view.
¢ Network Adjustment Residuals : Switch to the Network Adjustment Residuals  view.
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¢ Save As.... Save this view as a text file.
¢ Print...: Print this view

e Options... : Display the Network page in Options . All other pages are locked. This is useful to
display or hide specific Summary Sections .

General I Plan Wiew I Time | Cambinations I Data Files
Orbits | Updates | Format | Loop
— Metwork, Adjustment

[~ Automatically adiust network after automatic processing

Type of adjustment: IFiHed Stations

=)
Confidence level |95°/= 'I Confidence region: |2D+1D vl

—Summany Sections———— — Ellipzes in Plan View
[ Misclosures v Site elipses W Vector ellipses
W Adiusted conrdinates Ellipze scale factor: I‘I vI
[~ Residuals

[T Site comections

Mote: Ellipzes are always shown with
a 2D+10 confidence region type.

-~ Wectars Validation

INot active ;I i + ID.D LI PR,

(] 4 I Cancel | Help |

Network Adjustment Summary — Options...

12.9.1.1 Header

Network 1

C:\SampleData‘\Static\Static.spr

2013/04/03 15:36:46.17 (LOCAL)

UTH MADE3csrs Automatic

Universal Transverse Mercator, hutomatic (UTM-A4)

Hetwork

Project

Adjustment Date
Mapping System
Projection Template

Datum MNADE3 - Canadian Spatial Reference System
Geoid Model <None>
Units ™

Network Adjustment Summary — Header

¢ Network : Network name.

e Project : Full project path.

e Adjustment Date : Date, time and time format in parenthesis of the network adjustment.
¢ Mapping System : Full name of the current projection

¢ Projection Template : Full name of the type of the current projection

¢ Datum: Full datum name for the current projection.

¢ Geoid Model : Name of the geoid model (if any)

e Units : Measurement units in the following report
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12.9.1.2 Adjustment parameters

These parameters were set using the Tools > Options > Network page. See the Options — Network
section for details about the options of the network adjustment.

ADJUSTMENT PARLMETERS

Confidence Region Type: 2D+1D Confidence Level: 953
Number of Sites: 2 Humber of Vectors: 10
Bdjustment type: Fixed

Network Adjustment Summary — Adjustment Parameters

« Confidence Region Type : Value is either 2D+1D or 3D. It corresponds to the Confidence
region in the Network page.

¢ Confidence Level : It corresponds to the Confidence level region in the Network page.
¢ Number of Sites : Number of sites (fixed and unfixed) present in the network.
¢ Number of Vectors : Number of vectors present in the network.
e Adjustment type : It corresponds to the Type of adjustment in the Network page.
o Fixed: Fixed Stations
o0 Weighted: Weighted Stations

12.9.1.3 Adjustment Results

This section gives general results about the network adjustment.

ADJUSTMENT RESULTS

Iterations: 2 Residual Critical Value: 2.871
Degrees of Freedom: 18 Residuals over Critical Value: 8]
Estimacted Variance Factor: 7.7040 Chi2 Test: 4,.3%% « 1 <« 16.848 (FAILED)

Network Adjustment Summary — Adjustment Results

¢ lterations : The number of iterations (2 iterations is a common result for a stable network)

¢ Residual Critical Value : The residual critical value, as computed by the adjustment, is used to
flag suspicious residuals in the residual section.

e Degrees of Freedom : Degrees of Freedom. The more redundancy you have, the higher this
value will be.

* Residuals over Critical Value : Number of residual(s) over the critical value. When this value is 0,
it usually means a good adjustment.

¢ Estimated Variance Factor : A posterior estimated variance factor
e Chi2 Test: Result of the Chi-squared test of the estimated variance factor (passed or failed)

12.9.1.4 Apriori Reference Stations Coordinates

This section lists sites used as reference stations for the network adjustment. The name and coordinates
of each site are displayed,
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APRICRI REFERENCE STATICMNS COORDINATES

N.B. Fix status codes are (U)ser fixed and (5)oftware fixed.
Fix order i=s Latitude, Longitude, Height.

UUU Station00l

WG584 m ETRS89 m
Lat: N 40 31 26.57884 +/=- 0.000 Lat: N 40 31 26.58736 +/- 0.000
Lon: W 3 53 08.50077 +/- 0.000 Lon: W 3 53 08.48036 +/- 0.000
Elevation (m) Elevation (m)

Hgt: 808.36%9 +/=- 0.000 Hgt: 808.377 +/- 0.000
Und: 0.000 Und: 0.000

MSL: 808.369 MSL: 808.377

00320284 (m)
W -637799.039 +/- 0.000
¥ -787462.039 +/-  0.000

Network Adjustment Summary — Apriori Reference Stations Coordinates

* UUUJ/SSS: Three letter code on the left of the site name to indicate if the site was fixed by the user
(V) or by the software (S). Each letter is for respectively the latitude, longitude, and height
components. They are normally the same for the three components.

* Name: Site name

*  WGSB84: Site position in WGS84.

o Lat/Lon/Hgt : Latitude, Longitude and ellipsoid height

0 Und: Undulation at the site location. Undulation is obtained from the Geoid Model
indicated the header section. It may be set manually in the Site Editor when Geoid
Model is <User undulation> .

0 MSL: Mean Sea Level height

¢ (Current datum) : Site position in the current datum if the datum does not correspond to WGS84

(ETRS89 in this example)
o Lat/Lon/Hgt : Latitude, Longitude and ellipsoid height
0 Und: Undulation at the site location. Undulation is obtained from the Geoid Model
indicated the header section. It may be set manually in the Site Editor when Geoid
Model is <User undulation> .
0 MSL: Mean Sea Level height
¢ (Projected coordinate system) : Site position in a projected coordinate system (UTM in this
example)
o X/Y: X and Y position
0 SCF: Scale factor (for UTM only)
0 CM: Central meridian (for UTM only)

12.9.1.5 Auxiliary Parameters

This section is present only if you select Fixed Stations with Auxiliary Parameters  as type of
adjustment. It should be selected if you want to solve for datum misalignment parameters through the
network adjustment process. This type of adjustment should be used only after you have performed a
minimally constrained adjustment and validate your network results. Then, when you enable auxiliary
parameters and adjust your network, the Post-Processor will remove 3 rotations and a scale factor from
the GNSS observations to make the whole network more closely fit your control values (a minimum of 3
fixed stations are required).
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)

** Obviously if you don't have a lot of control, then the estimated values for rotation and scale will not be very good and the
parameters solved for may be meaningless. Itis extremely important to check the confidence regions for the auxiliary
parameters in the listing before accepting an adjustment.

AUXILIARY PARAMETERS

Rotation around X axis: -0.953" +/- 0.052"
REotation around ¥ axis: -0.021" +/- 0.046™
Rotation around Z axis: -2.039" +/- 0.053"
Scale Parameter: 1.00% +/- 0.064 ppm

Network Adjustment Summary — Auxiliary Parameters

¢ Rotation around X axis : Rotation in second with its standard deviation.
¢ Rotation around Y axis : Rotation in second with its standard deviation.
¢ Rotation around Z axis : Rotation in second with its standard deviation.
e Scale Parameter : Scale in part per million with its standard deviation.

12.9.1.6 Misclosures

This section displays misclosure per iteration of each vector occupation being part of the network
adjustment.

This section is only displayed if selected in the Network page of Tools > Options .

HISCLOSURES

Vector StcdDevw Misclosure per iteration
1
Station00l-Stationl02
dx: 12067.495 +/- 0.008 0.007
dy: -2953.038 +/- 0.005 0.001
dz: -14514.6%4 +/- 0.006 -0.010

Network Adjustment Summary — Misclosures

* Name: Vector name
e dx/dy/dz : Vector component.
¢ StdDev: Standard deviation of the three component of vector.

¢ Misclosure per iteration : A column for each iteration with the misclosure component at that
iteration.

12.9.1.7 Adjusted coordinates

This section lists the site coordinates obtained at the end of the last iteration.
This section is only displayed if selected in the Network page of Tools > Options .
See Apriori Reference Stations Coordinates  for details about position information.
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ADJUSTED COORDINATES

Station002

WG584 m ETRSE9 m
Lat: N 40 21 11.10763 +/- 0.011 Lat: N 40 21 11.11614 +/- 0.011
Lon: W 3 54 38.68864 +/- 0.010 Lon: W 3 54 38.66825 +/- 0.010
Elevation (m) Elevation (m)

Hgt: 709.810 +/- 0.014 Hgt: 709.818 +/- 0.014
Und: 0.000 Und: 0.000

MSL: 709.810 MSL: T709.818

00320284 (m)
®: —§42201.885 +/- 0.010
¥: —806316. 649 +/- 0.011

Network Adjustment Summary — Adjusted Coordinates

12.9.1.8 Residuals

This section presents the residuals of the adjusted vectors. It is the most important section in the listing for
analysis purposes.
This section is only displayed if selected in the Network page of Tools > Options .

RESIDURLS

Vector ScdDew RBesidual (Limit 2.971) StcdRes

Station00l-Station002 (01) [L1 (fixed)]

d=: 12067.495 +/- 0.014 0.012 1.035
dy: -2953.038 +/- 0.00% -0.010 -1.367
dz: -14514.894 +/- 0.010 -0.011 -1.412

Network Adjustment Summary — Residuals

¢ Name: It contain the following fields:
o Vector name
o0 Baseline occupation number : Empty for a trajectory site.
0 Solution type

’:‘ Solution type may help to determine which vector is the cause of high residuals within a group of vectors with high
residuals.

e dx/dy/dz : Vector component (original values).
« StdDev: Standard deviation of the three component of vector.
¢ Residual : The residual value for each vector component.

¢ StdRes: The standardized residual for each component. A large standardized residual (larger
than the statistical critical value) usually indicates a problem with that measurement.

o Residuals that are over the critical value are shown as flagged (which is a series of
Symbols “xxekikkiis™) “Note that these symbols are placed on the left of the
standardized residual value.

12.9.1.9 Site corrections

This section lists site corrections per iteration.
This section is only displayed if selected in the Network page of Tools > Options .
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SITE COREECTICHNS

Start Coordinates Correction per iteration
1
Station002
X 422660.373 —-0.048
Y¥: 4487345.367 0.013
H: 709.808 —-0.000

Network Adjustment Summary — Site Corrections

¢« Name: Site Name.
«  X/Y/H: X, Y and ellipsoid height coordinates of each site at the start of the adjustment.

e Corrections per iteration : Displays the corrections applied after each iteration, on each
component.

12.9.1.10 Confidence regions

This section displays textually the error ellipses. The content of the section will depend on the confidence
region (either 2D+1D or 3D).

2D+1D CONFIDENCE REGICNS

2D Expansion Factor: 2.448 Confidence Lewvel: 95%
1D Expansion Factor: 1.960

S5ite HMajor Az Hinor Vert.
Station002 d.028 23 0.023 0.028
Station003 0.027 26 a.022 a.027
Station004 0.032 26 0.026 0.031
Station005 0.022 26 0.018 a.022
Vector PEPM Distance Major A=z Minor Vert.

Station00l1-S5tationf02

1.44 19105,.540 a.028 23 0.023 0.028
Station00l1-5tationf03

0,62 44404,625 Q.027 26 a.022 a.027

Network Adjustment Summary — 2D+1D Confidence Regions

3D CONFIDENCE REGICNS

3D Expansion Factor: 2.73%6 Confidence Level: 953
Sice Major Az VAng Med. &z Ving Minor Az VAng
Station002 0.041 184 64 0.023 43 20 0.025 128 15
Station003 0.040 182 &8 0.030 38 18 0.025 124 12
Station004 0.045 182 &8 0.035 37 18 0.023 123 12
Station005 0.032 182 &8 0.025 38 18 0.020 123 12
Vector BEM Distance Major Az VAng Med. &z Ving Minor Az VAng
Station001-5tation002

2.17 19105.540 0.041 184 64 0.029 44 20 0.025 128 15
Station001-5tation003

0.889 44404,625 0.040 182 68 0.030 38 18 0.025 124 12

Network Adjustment Summary — 3D Confidence Regions

« Expansion Factor : 2D+1D or 3D expansion factor as selected by the user
¢ Confidence Level : It corresponds to the Confidence level region in the Network page.
e Site: A list of all sites, with their associated error ellipse parameters
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o Site: Site name
o Ellipses components (for 2D+1D):
= Major: Length of major axis
= Az: Azimuth of major axis.
= Minor: Length of minor axis.
= Vert: Vertical height
o Ellipses components (for 3D):
= Major: Length of major axis.
= Az: Azimuth of major axis.
= VAng: Vertical angle of major axis.
= Med.: Length of medium axis.
= Az: Azimuth of medium axis.
= VAng: Vertical angle of medium axis.
= Minor: Length of minor axis.
= Az: Azimuth of minor axis.
= VAng: Vertical angle of minor axis.

e Vector: A list of all vectors, with their associated error ellipse parameters in ppm factor (part per
million). Vectors can be flagged ("Warning ") if they exceed a maximum limit (absolute in mm +
relative in ppm) set in the Tools > Options > Network options page.

o Vector: Vector name

o PPM: Part per million.

o Distance : Vector distance

o Ellipses components : Same as the Site section above.

12.9.2 Network Adjustment Residuals

The Network Adjustment Residuals can be displayed by following one of these procedures:

o From the main menu, select Analysis > Network Adjustment > Network Adjustment
Residuals ;

o From the Analysis toolbar, press the Eh button.

P ————
o« n o [EEE - |

Confidence level: 93% Number of residuals: 30

Standardized Residuals Histogram

- I good class

: : ; : I:l limit class

I bad class

[=1 narmal distribution

El critical value

Relative frequency

0
Classes
Network 1 GMNS5S Post Processor

Network Adjustment Residuals
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¢ Confidence level (top left) : Current confidence level

¢ Number of residuals (top right) : Number of residuals used in the program

¢ Network (bottom left) : Current network number

* Relative frequency (Y axis) : Relative frequency for a particular class

¢ Classes (X axis): Residuals in classes of 0.5 (standardized residual is unit less)

¢ Graph: Residuals are grouped in classes with color representing good, limit or bad residuals. The
graph also displays the normal distribution curve and two vertical lines representing the critical
values.

o [ : Good residuals
: Residuals not so good, very close to the critical value
Il : Bad residuals outside critical value.
== : Normal distribution curve
== Critical values

O O O o

Metwork Adjustrment Summary
¥ Metwork Adjustment Residuals

Print...

Options..

Network Adjustment Residuals — Speed menu

¢ Network Adjustment Summary : Switch to the Network Adjustment Summary  view.
¢ Network Adjustment Residuals : The checkbox on the left indicates it is the active view.
e Print...: Print this view

e Options... : Display the Network page in Options . All other pages are locked. This is useful to
display or hide specific Summary Sections .

12.10 Loop Summary

The Loop Summary can be displayed by following one of these procedures:
o From the main menu, select Analysis > Loop Summary ;

o From the Analysis toolbar, press the & button.
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&, Leop Summary

LOCOP SUMMARY -
GH55 Post Processor A
| Project | C:\SampleData‘\Loop\Loop.spr |
| Segments per loop | 3 1
IR Y IR N 1
| Humber of loops | 270 1

Statistics for ALL loops

1 | I _ Closure_ | 1
| | Length | 2D H | PFEM |
| | (m) 1 (m) (m) 1 I
1 ; ; ; 1
| Best | | ©0.000 0.000 | 0.000 |
| Worst | | ©0.150 -0.286 | 1.278 |
| Average loop | 181966.576 | 0.042 0.070 | 0.483 |

Loop Summary

The Loop Summary is a text summary containing:

Header: General information about the loops and the project.
Statistics for ALL loops : Best, worst and average information found for all loops.

Loops : If there is no failed criterion, this is the list of all loops in decreasing order of ppm. If
there is at least a failed criterion, this is the list of all failed loops in decreasing order of ppm.

Vector Used : List of all vectors used in the above Loops section.

|135 Loops
Loop Summary — Status bar

¢ (Left pane) : Number of loops in project.

Save As...

Print...

Loop Summary — Speed menu

¢ Save As...: Save this view as a text file.
¢ Print...: Print this view

12.10.1 Header

| Project | C:\SampleData‘\Loop\Loop.spr |
| Segments per loop 1 3 |
| Failed criteria | > 1.000 ppm 1

| Humber of loops | 270 1
| HNumber of failed loops | 10 (3.70%) 1

Loop Summary — Header
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Project : Project name

Segments per loop : Number of segments per loop as defined in the Loop page in Tools >
Options .

| T 1Y . l_'.‘__a.._ﬁd_,.au'tbﬂmt: t‘(,_!‘/,___'_‘_. ,—"J_/ \’ .
Generate all possible loops with |3 vI segments

Options — Loop — Number of segments

Failed criteria : List of failed criteria enabled in the Loop page in Tools > Options .

B Lo a - - s - =
e LN P e e e | e il

-

Failure Criteria
[ v PPM > I‘I.EIEIEI [ Clasure 20 » ID.DSEI ]

| [ Closure H » ID.1DD m
Tl ol G

Options — Loop — Failure Criteria

Number of loops : Total number of loops produced before failure criteria are applied.

Number of failed loops : Number of failed loops with the percentage of failed loops out of the
total number of loops. Present only when at least a failed criterion is enabled.

12.10.2 Statistics for ALL loops

Btatiscics for ALL loops

| 1 | _ Closure | 1
| | Length | 2D H | PEM |
| | (m} | (m) (m) ] |
|————— o Fom o I
| Best | | ©.000 Q.000 | 0.000 |
| Worst | | ©0.150 -0.286 | 1.278 |
| Awerage loop | 181966.576 | 0.042 0.070 | 0.483 |

Loop Summary — Statistics for ALL loops

Length : Average length of all loops.

Closure 2D : This is the best, worst and average value found for the closure in planimetry in all
loops.

Closure H : This is the best, worst and average value found for the closure in altimetry in all loops.
0 The best and worst are compared in absolute values (regardless of sign).
0 The average is done using absolute value so it will always be positive.

PPM: This is the best, worst and average value found for the ppm in all loops.

12.10.3 Loops

If there is no failed criterion, this is the list of all loops.
If there is at least a failed criterion, this is the list of all failed loops.
The list is sorted by decreasing order of ppm.
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Looplls (Closed - 1.770 ppm)

| | | I

| Solution | DX Dy DZ | Length |

| | (m) (m) (m} 1 (m) 1
| === B e R e L e L e PR e o |
| WVID7-VICX 03 | L3 (fixed iono-free) | 2550.040 -30904.282 -31097.865 | 43916.4368 |
| VICE-VIUV 01 | L3 (iono-free) | -93287.493 8346.701 36722,557 | 100&02.038 |
| VIUV-VID7 02 | L3 (iono-free) | 20737.666 22557.242 -5624,517 | 93668.503 |
| | | | I
I e | ettt s levevervnrnnnnnn |
| Closure | | 0.213 -0.318 0.175 | 238186.876 |
| Closure 2D 0.169 m | | | 1
| Closure H 0.386 m | | | 1
| | | | I

Closure 3D 0.422 m

Loop Summary — A loop

¢ Loop: Loop name, type and ppm value.
o Name: Loop name.
o Type: Type of the loop.
= Closed: This is a loop that starts and ends on the same site.
= Open: This is a loop between two reference points.
o ppm: ppm (part per million) with respect to the total length of the loop.

e Segment: List of all vectors part of the loop. The vector may be reversed to form a closed figure
and the name of both components will be swapped when it happens.

¢ Ocec: List of corresponding occupations for the vectors.
e Solution : Solution type for the vector.

« ECEF Vector : Vector in Earth-Centered, Earth-Fixed coordinates. If the vector is reversed, all
signs are of the vector are reversed.

¢ Length : Length of the vector.

e Closure : This line contains the sum of the DX, DY and DZ components taken individually and the
sum of the length of all segments.

¢ Closure 2D : Horizontal closure of the loop.
¢ Closure H : Vertical closure of the loop.
e Closure 3D : Vertical and horizontal closure of the loop.

12.10.4 Vector used

This is a list of all vectors used in loops, sorted by decreasing order of the number of occurrence.
This section is displayed when the corresponding option is enabled in the Loop page in Tools > Options .

"Summary zection

v Wectars uzed

Options — Loop — Summary section

EZSurv® User Guide 194



T ————
// GNSS Post-Processing

Vectors used

| Vector | Count | Solution | Length EMS RDOP Ratioc Duration # Sat |
| I I | (m) (m}) |
| e fom——————e e e e e e e e |
| WVICK-VIUV(01) | 48 | L3 (iono-free) | 100602.038 0.021 0.14 0.0 00:59:59 11 |
| WICL-VICX(03) | 30 | L4 (fizxed wide lane) | 395986.334 0.042 0.18 14.2 00:59:5%9 |
| WIC1-VIUV(02) | 26 | L4 (fixed wide lane) | T5669.194 0.054 0.18 T.1 00:59:59 |
| WVICK-VIUV(03) | 26 | L3 (iono-free) | 100602.043 0.016 0.18 0.0 00:59:59 I |
| WID7-VIUV(02) | 25 | L3 {(iono-free) | 93668.503 0.015 0.18 0.0 00:59:59 9 |
| WICL1-VICH(02) | 21 | L4 (fixed wide lane) | 39986.360 0.046 0.18 12.5 00:59:59 I |

Loop Summary — Vector used

¢ Vector : Baseline or trajectory site name with occupation number is parenthesis.
e Count: Number of occurrences this vector is used in the loops.

e Solution : Solution type for the vector.

¢ Length : Length of the vector.

¢ RMS: Root mean square for the vector.

« RDOP: Relative Dilution of Precision of the vector.

e Ratio: The ratio quality factor is different from zero when the solution type is Fixed, i.e. the
carrier phase ambiguities are fixed to integer values. The smallest value for a Fixed solution is
2.5. The largest the ratio quality factor is, the more confidence you can have in the result. A
ratio quality factor larger than 5 means that the result can be accepted with a very good
confidence.

e Duration : Duration of the vector.
» # Sat: Number of satellites for the vector.

)
** When the vector is a trajectory site, RDOP, Ratio and # Sat are filled with N/A because it is not applicable.

12.11 Survey Sites

There are two possible views:
¢ Field Coordinates : Original site coordinates before any post-processing.
¢ Post-Processed Coordinates : Post-processed coordinates (when available).

All views have common information on the status bar:
|24 site(s) |1 reference(s)

Survey Sites — Status bar

¢ (Left pane) : Number of sites in project.
¢ (Right pane) : Number of references in project.

12.11.1 Field Coordinates

The Site Coordinates of all sites within your project can be displayed by following one of these
procedures:

o From the main menu, select Analysis > Survey Sites > Field Coordinates

o From the Analysis toolbar, press the ﬁ button.

The field coordinate is a report of original field coordinates for all sites in project.
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% Field Coordinates ===

FIELD COORDINATES S
GNS5 Fost Processor
| Project | C:\SampleData\RTK\RIK.spr 1
| Geoid Model | @2000c00 [Canada HTvZ.0 with CGG2000] |
| Mapping System | Geo WGS84 1
| Projection Template | Geographic 1
| Datum | World Geodetic System - 1984 1
Sites
1 1 1 Position | _Standard deviation_ |
1 Site Code 1 Solution | Latitude Longitude EllHgt MSL | Lat Lon Hgt 1
I I I (m) (m) 1 (m) (m) (m) 1
I I
| 1(01) | FIXED | N 45°32'29.60873" W 73°33'53.87114" 18.393 49.257 | 0.017 0.017 0.021 |
| 2(01) | FIXED | W 45°32'298.80002" W 73°33'55.28239" 18.506 49.371 | 0.016 0.016 0.013 |
| 3(01) | FIXED | W 45°32'298.91008" W 73°33'56.52123" 18.677 49.542 | 0.011 0.011 0.014 | -
Field Coordinates
oo

+* If you open an existing project created prior to 2.88, positions will be filled with N/A since field coordinates were not kept.

Post-Processed Coordinates

Save As...

Print...

Field Coordinates — Speed menu

¢ Post-Processed Coordinates : Switch to the Post-Processed Coordinates view.
¢ Save As...: Save this view as a text file.
¢ Print...: Print this view

The Field Coordinates is composed of:
e Header: General information about the project.
e Sites table
* References table

Each table is displayed only when it is not empty.

12.11.1.1 Header

| Project | C:\SampleData\RTE\RTH.spr |
| Geoid Model | g2000c00 [Canada HIv2.0 with CGG2000] |
| MMapping System 1 Geo WGS5E4 |
| Projection Template | Geographic |
1 Datum | World Geodetic System - 1984 |

Field Coordinates — Header

e Project : Full project path.

¢ Geoid Model : Name of the geoid model (if any)

¢ Mapping System : Full name of the current projection

¢ Projection Template : Full name of the type of the current projection
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¢ Datum: Full datum name for the current projection.

12.11.1.2 Common columns
Here is the definition of common columns. These columns appear is several tables so they are defined
here once:
¢ Site: Site name with occupation number in parenthesis when applicable.
o0 When present, occupation number is always two digits. Example: Site(01).
* Code: Code name.
* Solution : Solution type. See the Solution Type appendix for more details.
» Position :
o Latitude/Longitude : Latitude and longitude for the site position when the current
mapping system is a geographic system.
o X/Y: X and Y for the site position when the current mapping system is a projected system.
o EllHgt: Ellipsoid height for the site position.

0 Und: Undulation of the geoid at that position. This column is present only if geoid is <User
undulation> .

0 MSL: Mean sea level for the site position. This column is present if geoid is not <None>.
» Standard deviation : Values are at “N/A” when they are exactly 0.
0o Lat/Lon : Standard deviation in the latitude/longitude direction when the current mapping
system is a geographic system.
o X/Y: Standard deviation in the X/Y direction when the current mapping system is a
projected system.
0 Hgt: Standard deviation in the height direction.
» Source: Source of position. Possible values are:
Base Provider : from an automatic base download.

o Baseline : from a baseline results.

o Field: from the field (not post-processed yet).

o Network : from a least-squares adjustment of your baselines (these are the best possible
positions).

o PPP: from a PPP result.

o Single Point Position : from a point positioning solution.

o Trajectory : from site coordinates computed within a trajectory.

0 User: from user input (e.g. reference site).
* Provider : Full provider name.

o N/A: Not available. For static used as reference or base provider that could not be
resolved.

12.11.1.3 Sites

This table displays the field coordinates of all site occupations that are NOT used as reference in the
project.

This table displays Site, Code, Solution , Position and Standard deviation .
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Sites

1 1 | Position | _Standard deviation |
| Site Code | Solution | X ¥ EllHgt MSL | X Y Hgt |
I | | (m) (m} (m} (m} | (m) (m) (m}
|]-———————————— Fo— e et e et o I
| 1(01) | FIXED | €12032.044 5044114.988 18.3%3 49.257 | 0.017 0.017 g.021 |
| 2(01) | FIXED | €12001.334 5044120.344 18.506 49.371 | 0.016 0.016 a.018 |
I 3(01) | FIXED | 6€11974.408 5044123.260 18.677 49.542 | 0.011 0.011 0.014 |

Field Coordinates — Sites

12.11.1.4 References

This table displays the current coordinates of all reference sites in the project.
This table displays Site, Position , Source and Provider .

References

1 1 Position 1 1
1 S5ite 1 Latitude Longitude E11Hgt MSL | Source Provider |
| | (m) (m) ] |
|- + - +-— |
| VISR | N 44°48'32.68145™ W 73°04'57.30550" 116.424 145.23%9 | Base Provider N/A |

Field Coordinates — References

12.11.2 Post-Processed Coordinates

The Site Coordinates of all sites within your project can be displayed by following one of these
procedures:

o From the main menu, select Analysis > Survey Sites > Post-Processed Coordinate  s;

0 From the Analysis toolbar, press the %s button.

If the processing has not been done yet, this view is empty.

51; Post-Processed Coordinates El@
POST-PROCESSED COORDINATES fa
GH55 Post Processor

| Project | C:\SampleData\RTE\RTK.spr 1
| Geoid Model | g2000c00 [Canada EIvZ.0 with CGG2000] 1
| Mapping System ] Geo WGS5B84 1
1 Projection Template ] Geographic 1
1 Datum | World Geodetic System - 1984 1

Sites from Trajectories

] 1 1 Position | _Standard deviation_ | ]
| Site Code | Solution 1 Latitude Longitude FE11lHgt MSL | Lat Lon Hgt | From |
| I I (m) (m) 1 (m) (m) (m) 1 |
| |
| 1(01) | L3 (iomo-free) | N 45°32'29.64694" W 73°33'53.89768" 17.236 48.100 | 0.100 0.079 0.10¢ | VIsA |
| 2(01) I L3 (iono—free) | N 45°32'29,.83837" W 73°33'55.30422" 17.296 48.161 | 0.095 0.077 0.086 | VISR |
I 3(01) I L3 (iono—free) | N 45°32'29,94754" W 73°33'56.54320" 17.532 48.397 | 0.098 0.081 0.102 | VISR | -

Post-Processed Coordinates

Field Coordinates

Save As...

Print...
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Field Coordinates — Speed menu

* Field Coordinates : Switch to the Field Coordinates view.
¢ Save As.... Save this view as a text file.
e Print...: Print this view

The Post-Processed Coordinates is composed of:
¢ Header: Same as Field Coordinates
¢ Unprocessed sites table
e Sites from Trajectories table
« Sites from PPP table
¢ Sites from Baselines table
¢ Adjusted Results table
* References table

Each table is displayed only when it is not empty.

12.11.2.1 Unprocessed sites

All site occupations that are not part of a reference site, a trajectory, a PPP, a baseline and where the site
Source is not Network ends up in this table.

This table contains only field coordinates.

This table displays Site, Code, Solution , Position and Standard deviation

Unprocessed S5ites (Field Coordinates)

| | 1 Position | _Standard deviation_ |
| Site Code | Solution | X Y EllHgt MSL | X Y Hgt |
| | I (m} (m) (m) (m) ] (m} (m) (m} |
|———— e B e B e |
| 1(01) | FIXED | &12032.044 5044114.988 18.393 49,257 | 0.017 0.017 0.021 |
| 2(01) | FIXED | €12001.334 5044120.344 18.506 49,371 | 0.016 0.016 0.018 |
| 3(01) | FIXED | €11374.408 5044123.260 18.677 49.542 | 0.011 0.011 0.014 |

Post-Processed Coordinates — Unprocessed sites

12.11.2.2 Sites from Trajectories

It displays all site position calculated from trajectory sites.
e It skips any site used as reference.
¢ It skips any site occupation where the site source is already Network .
It displays the following columns: Site, Code, Solution , Position , Standard deviation and From.

¢« From: Indicates the base site of the trajectory. If the trajectory does not contain a base site, the
column indicates Single Point Positioning

Sites from Trajectories

1 1 1 Position | _Standard deviation_ | 1
1 Site Code | Solution 1 X ¥ EIllHgt MSL | X b4 Hgt | From 1
| | | (m} (m) (m) (m} 1 (m) (m}) {m} 1 |
|--- - - - - - - —— - - . - 1
| 10(01) 104 | L1 (fixed) | 611814.652 5044331.527 48.250 79.120 | 0.004 0.006 0.011 | montreal |
| 11(01) 105 | L1 (fixed) | 61l826.696 5044377.03%9 48.205 79.076¢ | 0.004 0.005 0.00% | montreal |
| 12(01) 10& | L1 (fixed) | ©611847.115 5044422.477 48.014 7&8.88¢ | 0.004 0.007 0.012 | montreal |
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Post-Processed Coordinates — Sites from Trajectories

12.11.2.3 Sites from PPP

It displays all site position calculated from PPP sites.
« It skips any site used as reference.
¢ It skips any site occupation where the site source is already Network .
It displays the following columns: Site, Code, Solution , Position and Standard deviation.

Sites from FFP

1 1 1 Position | _Standard deviation_ |
| Site Code | Solution | Latitude Longitude E11Hgt | Lat Lon Hagt |
| | | (m) | (m) (m) (m) |
[=—==-- - - - - - - - - - - S I
| ©0004(01) 0004 | L3 (diono-free) | 5 5°53'46,70449%" W 76°06'25.82592" 168,728 | 0.086 0.272 0.451 |
| ©0004(02) 0004 | L3 (iono-free) | 5 5°53'46.70431" W T76°06'25.82570" 168.716 | 0.087 0.271 0.4449 |
| 0004(03) 0004 | L3 (iono-free) | S5 ©5°53'4f.70448" W T76°06'25.82577" 168.6%90 | 0.083 0.253 0.450 |

Post-Processed Coordinates — Sites from PPP

12.11.2.4 Sites from Baselines
For every site, it finds all baselines that use this site and display one line per site with at least one post-
processed baseline.
« It skips any site used as reference.
« It skips any site where the site source is already Network .
It includes the following columns: Site, Solution , Position , Standard deviation and Baseline count .
¢ Baseline count : Indicate s the number of post-processed baselines attached to this site.

When Baseline count is 1, it displays the full position like all other table. But if it is greater than 1,
Solution and Standard deviation are * to indicate this is only a rough position that will need network
adjustment.

The note “* Not adjusted " is present when at least one site have more than one processed baseline.

Sites from Baselines

1 | 1 Po=zition | _Standard deviation | 1
| Site | Solution | X Y E1lHgt | X Y Hgt | Baseline |
| | I (m} () (m) 1 (m} (m}) (m} | count I
|-———————————— o Tt e e o o I
| Station002 | *# | 422660.331 4467345.4%56 709.810 | # # ] 4 |
| Station003 | = | 4€63078.018 4431294.668 655,614 | * * *= ] 4 |
| Station004 | = | 456039.082 4536123.88% 1159.56% | * * *= ] 4 |
| Station005 | = | 445246.824 4487055.620 731.639 | = = N |

# Mot adjusted

Post-Processed Coordinates — Sites from Baselines

12.11.2.5 Adjusted Results

It includes all sites where the source is Network .
It displays the following columns: Site, Position , Standard deviation and Source .
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Adjusted Results (from Least Sguares)

1 1 Position | _Standard deviation_ | 1
| Site 1 X Y El11Hgt | X Y Hgt | Source 1
| | (m) (m} (m) | (m} (m) (m) | |
|- - - - |
| Station002 | 422660.282 4467345.468  709.810 | 0.010 0.011 0.014 | Network |
| Station003 | 469077.979 4481294.682  €55.608 | 0.010 0.011 0.01¢4 | HNetwork |
| Station004 | 456038.984 4536123.831 1159.609 | 0.011 0.012 0.016 | Network |
| Station005 | 445246.776 4487055.632  731.634 | 0.008 0.00%9 0.011 | HNetwork |
Post-Processed Coordinates — Adjusted Results
12.11.2.6 References
This table displays the current coordinates of all reference sites in the project.
This table displays Site, Position , Source and Provider .
References
I | Pozition 1 1
| Site | Latitude Longitude El11Hgt MS5L | Source Prowvider |
| 1 (m} (m)} | 1
|———————- o e e D e e |
| VISR | N 44°48'32.628145" W 73°04'57.30550" 116.424 145.239 | Base Provider N/& 1

Post-Processed Coordinates — References

12.12 Inverse Computation

The Inverse Computation is a Survey report related to site and the vector parameters between two
specific sites. Some parameters depend on the selected mapping systems, full parameters are displayed
when a Transverse Mercator is selected.

The Inverse Computation can be displayed by following one of these procedures:
o From the main menu, select Analysis > Inverse Computation ;

t.‘ A
0 From the Analysis toolbar, press the 9@ button.

o From the Project Manager , when the Sites node is active and when selecting exactly two sites
and doing this:

0 Analyse from speed menu;
0 Analyse from the Site menu;

o Click Rfrom the Analysis toolbar;
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Name |Code | Start ] Duraﬁor?'
A 1{01) 2010/07/09 08:12:20.00 NZA
A 2(01) 2010/07/09 08:13:03.00 NAA

2010/07/09 08:14:00.00

2010707,
2010/D7/03 08:15:14.00

/03 08:14:28 00

Anaiyﬁ

A New site... 2010/07/09 08:15:27.00  N/A
A 7o) Export... 2010/07/09 08:16:06 00  N/A
FARR: ! Select All 2010/07/09 08:16:56.00  N/A
A s0) Sl 2010/07/0908:17:24.00  N/A

e plRH01 zwzmgsna- .00 ,Dw

Request Inverse Computation using Project Manager — Sites

< Inverse Computation oo e |
From: |-l ;I xu To |5 ;I

INVERSE COMPUTATION 4-5
GH55 Post Processor

| Project | C:\SampleData\RTE\RTK.spr 1
| Mapping System ] Geo WGS5B84 1
1 Projection Template ] Geographic 1
1 Datum | World Geodetic System - 1984 1
I | I

Geoid Model g2000c00 [Canada HIv2.0 with CGG2000]

Site parameters

s

N 45°32'30.36585" |
W 73°34'00.66574" |
17.839 m |

|
|
| Latitude | N 45°32'30.10134"
| Longitude | W 73°33'57.92583"
| Ellipsoid Height | 17.619 m

Inverse Computation

The Inverse Computation has a toolbar:

From: IStatioan | v T IStationDD2 =l

Inverse Computation — Toolbar

¢ From drop down list;: Select a first site for the vector.
o List of sites and optionally of global sites as well.
o (Please select a site) : Initial selection letting the user knows a site must be selected.

. ¥ This will swap the selection in the “from” drop down list with the “to” drop down list.
¢ To drop down list: Select the second site for the vector.
o List of sites and optionally of global sites as well.
o0 (Please select a site) : Initial selection letting the user knows a site must be selected.

Before a report is generated, two different sites must be selected in the toolbar.

The report is divided in several sections:
e Header: General information about the project.
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e  Site parameters
*  Vector parameters

Global Sites

Save As...

Print...

Inverse Computation — Speed menu

¢ Global Sites : Append Global Sites or not in both toolbar drop down lists.
¢ Save As.... Save this view as a text file.
¢ Print...: Print this view

12.12.1.1 Header

| Project | C:\SampleData‘\Static\Static.spr |
| Happing System | Geo WGS584 |
| Projection Template | Geographic |
| Datum | World Geodetic System — 1984 |
| Geoid Model | <Hone> |

Inverse Computation — Header

¢ Project : Full project path.

¢ Mapping System : Full name of the current projection

* Projection Template : Full name of the type of the current projection
e Datum: Full datum name for the current projection.

¢ Geoid Model : Name of the geoid model (if any)

12.12.1.2 Site parameters

S5ite parameters

| Site Name 1 Station002 1 S5tation005 |
| ere i an s nsnnns TR R |
| Mapping - X | 422660.331 m | 445246.824 m |
| Mapping - Y | 4467345.456 m | 448T7055.620 m |
| Undulation 1 0.000 m | 0.000 m |
| Hean Sea Lewvel 1 T09.810 m | 731.638% m |
| om e e e e e |
| ZLatitude | ¥ 40°21'11.10723" | N 40°31'56.76101™ |
| Longitude |] W 3°54'38.68B656™ | W 3°38'47.35518"™ |
| Ellipsoid Height | T709.810 m | T731.63% m |
| om e e e e e |
| 3D-Cartesian - X | 4856620.064 m | 4845222.076 m |
| 3D-Cartesian - ¥ | -332006.282 m | —-308782.521 m |
| 3D-Cartesian - Z | 4108400.792 m | 4123573.364 m |
| om e e e e e |
| Happing Scale Factor | 0.999673628 | 0.9936365801 |
| Convergence | 0®"00"37.05434™ | 0°00'26.39882™ |

Inverse Computation — Site parameters
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This is a three columns table:
¢ First column is label only
¢ Second column contains information on the first site of the vector (“From”).
e Third column contains information on the second site of the vector (“To").

* Site Name: Site or global site name.

* Mapping — X, Mapping — Y : X and Y for the site position when the current mapping system is a
projected system.

¢ Undulation: Undulation at the site location. Undulation is obtained from the Geoid Model
indicated the header section. It may be set manually in the Site Editor when Geoid Model is
<User undulation> .

¢ Mean Sea Level : Mean sea level height for the site.
e Latitude, Longitude, Ellipsoid Height  : Latitude, longitude and ellipsoid height for the site.

¢ 3D-Cartesian — X, 3D-Cartesian — Y, 3D-Cartesian — Z: Geocentric position in the current
datum.

¢ Mapping Scale Factor : Mapping scale factor (for Transverse Mercator mapping system only)
« Convergence : Convergence (for Transverse Mercator mapping system only)

12.12.1.3 Vector parameters

Vector parameters
186%58"15.23695"
186°23'47.00647T"

6%22'48.50898"
-0°00'03.64920"

Happing Azimuth
Forward Geodetic RAzimuth
Backward Geodetic Azimuth
t-T Correction

| ECEF - DX 12067.513 m |
| ECEF - DY —2952.988 m |
| ECEF - DZ -14514.713 m |
T [ |

| Delta Height (E11.)

| Line Scale Factor
| Elewvation Scale Factor
| Combined Scale Factor

0.999671441 |
0.999880711 |

|

|

|

|

|

|

|

|

|

| Delta Height (MSL) 1 -98.559 m |

|

|

|

|

| 0.899552191 |
|

|

|

|

|

| Happing distance 15096.744 m |
| Geodetic distance 19103.021 m |
| 3D distance 18105.547 m |
| Ground distance 19105.300 m |

Inverse Computation — Vector parameters

¢ Mapping Azimuth : Mapping Azimuth. Only present when the mapping is not geographic.
e Forward Geodetic Azimuth : Forward azimuth (first site to second site)
¢ Backward Geodetic Azimuth : Backward azimuth (second site to first site)

e t-T Correction : Also known as Arc to chord. It is the difference in angle between the initial
direction of the curved geodesic and the straight line grid bearing (for Transverse Mercator
mapping system only).

« ECEF - DX, ECEF - DY, ECEF — DZ: Earth-Centered, Earth-Fixed vector from first site to second
site.
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¢ Delta Height (MSL) : Difference in the mean sea level height between base and remote. Only
present when the mapping is not geographic

¢ Delta Height (Ell .): Difference in the ellipsoid height between base and remote.
¢ Scale Factor section (for Transverse Mercator mapping system only):

0 Line Scale Factor : Line scale factor for the vector.

o Elevation Scale Factor : Elevation scale factor for vector.

o Combined Scale Factor : This is the Line Scale Factor multiplied by the Elevation
Scale Factor .

* Mapping Distance : Mapping distance for the vector. Only present when the mapping is not
geographic (calculated with grid coordinates).

¢ Geodetic Distance : Geodetic distance for the vector (on the ellipsoid). This is the Mapping
Distance divided by the Line Scale Factor .

« 3D Distance : 3D distance for the vector (calculated with ECEF coordinates). This is the Geodetic
Distance divided by the Elevation Scale Factor .

¢ Ground Distance : Ground distance for the vector (for Transverse Mercator mapping system
only). This is the Mapping Distance divided by the Combined Scale Factor

12.13 GIS Feature Summary

The GIS Feature Summary is provided to make sure that all points related to a feature have been
properly computed by the software. It may happen, in some circumstances that a GNSS point could not be
processed. In this situation, the field position will be used if the process failed. The GIS Feature Summary
provides you with a quick reference to analyze this problem.

The GIS Feature Summary can be displayed by following one of these procedures:
o From the main menu, select Analysis > GIS Feature Summary ;

0 From the Analysis toolbar, press the ;%button.

m GIS Feature Summary EI
4 44w w] [100910PB B ~|  [CA\SampleData\GIS\10010PB tag

GIS5 FEATURE SUMMARY
GNS5 Fost Processor

m__ | v

Froject CiZSampleDaca\GIS\GIS.spr

I | I
| Time Format: | LOCAL ]
| Mapping System | Geo WGS84 ]
| Projection Template | Geographic ]
| Datum | World Geodetic System - 1984 |
] ] 1 Data collector 1
| O©Observation File ID | Feature File | HName Version 1
| t t I
| 10091DFB | C:\SampleData\GIS\10091DPB.tag | EZTag CE 1.40.1012.00 |

4 [ 3

GIS Feature Summary

The GIS Feature Summary has a toolbar:

[ 0 B W [20100708_01 > A ~| [CAL20100708_01.7AG

GIS Feature Summary — Toolbar
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¢ VCR controls (5 controls on the left): See Analysis , the beginning of this chapter for more
details.

0 The first drop-down list may have an extra item:

= <All Features Files> : Display a combined report of all feature files instead of
one from a single feature file. This item is present when there is more than
one feature file in the project.

¢ Filter (second drop-down control in toolbar): Select one of the following options in the drop-
down list to filter trajectories:

o All: Display all features within a single report.

o All Processed : Display only processed features.

o Unprocessed : Display only unprocessed features.
¢ Feature file : Full path of the feature file displayed.

The summary is divided in several sections:

¢ Header

¢ Observation Files
¢ Points

e Lines

¢ Polygons

|19 point features |3 lines |U polygons

GIS Feature Summary — Status bar

¢ (Left pane) : Number of point features in feature file.
¢ (Middle pane) : Number of line features in feature file.
¢ (Right pane) : Number of polygon features in feature file.

Save As...

Print...

GIS Feature Summary — Speed menu

¢ Save As.... Save this view as a text file.
¢ Print...: Print this view

12.13.1.1 Header

| Project | C:\SampleData“\GIS“GIS5.spr 1
| Time Format: 1 LOCRL 1
| MMapping System | Geo WGSE4 1
1 Projection Template 1 Geographic 1
| Datum | World Geodetic System - 1984 |

GIS Feature Summary — Header

¢ Project : Full project path.

EZSurv® User Guide 206



T ——
// GNSS Post-Processing

¢ Time Format : Format of time in the report. Possible values are:

o GPS
o LOCAL
o UTC

¢ Mapping System : Full name of the current projection
* Projection Template : Full name of the type of the current projection
¢ Datum: Full datum name for the current projection.

12.13.1.2 Observation Files

1 1 Data collector 1
| ©Cbservation File ID | | Hame Version 1
|- e e |
| 100%1DPB | |

GIS Feature Summary — Observation Files

e Observation File ID: Observation files identifier corresponding with the feature file.
e Feature File: Feature file name with full path.
¢ Data collector :

o Name: Data collector name used to collect the feature file.

o Version : Version of data collector used to collect the feature file.

12.13.1.3Points

[Points] 1 1 ] Position | _ Standard deviation

| |
1 Feature Label | Start time Duration | Solution 1 Latitude Longitude EllHgt 1 Lat Lon Hgt 1
| I I | (m) 1 (m) (m) (m) 1
| |
| Job Job | 2010/04/01 16:10:45 00:01:32 | Field (GNSS) | W 52°26'27.82903" W121°18'15.31162" 882.867 | 7.823 7.823 15.472 |
| Point poc | 2010/04/01 16:12:29 00:00:28 | Field (GNS5) | W 52°26'27.27479" W121°18'15.68025" 8%0.635 | 7.328 7.928 18.29¢ |

GIS Feature Summary — Points

e Feature: Feature name
e Label: Feature label
e  Start time : Start time for point
« Duration : Duration for point or N/A (not applicable) if point has a single epoch.
¢ Solution : Solution type. See the Solution Type appendix for more details.
¢ Position :
0 Latitude/Longitude : Latitude and longitude for the point position when the current
mapping system is a geographic system.
o X/Y: X and Y for the point position when the current mapping system is a projected
system.
o EllHgt: Ellipsoid height for the point position.

0 Und: Undulation of the geoid at that position. This column is present only if geoid is <User
undulation> .

0 MSL: Mean sea level for the point position. This column is present if geoid is not <None>.
e Standard deviation : Standard deviation for point position
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o0 Lat/Lon : Standard deviation in the latitude/longitude direction when the current mapping
system is a geographic system.

o X/Y: Standard deviation in the X/Y direction when the current mapping system is a
projected system.

0 Hgt: Standard deviation in the height direction.

12.13.1.4 Lines/Polygons

Lines and Polygons section is identical except that type will be either Line or Polygon. Lines and
polygons are built with vertices. Each vertex represents a position.

| [Lines] 1 1 1 Position | _Standard deviation_
| Feature Label | Start time Duration | Solution 1 Latitude Longitude EllHgt | Lat Lon Hgt
| | | I (m} | (m) (m) (m)

Line 1 1 1
o Vertex | 2012/07/10 14:03:49 HM/R | Pseudoranges (raw)
o Vertex | 2012/07/10 14:09:29 W/R | Pseudoranges (raw)

45°32'31.77127" W 73°33'54.09727" 15.666 | 1.170 1.074 3.404

I
I
I
I 45°32'34.33050" W 73°33'55.59463" 16.699 | 1.155 0.815 2.810

N
N

Total: 1 line feature(s) (2 vertices, 2 processed)

GIS Feature Summary — Lines

Each line or polygon starts with a special line with information in the first two columns only:
* Feature: Feature name
e Label: Feature label

It is followed by the list of vertex for that line or polygon. The content of the vertex section is identical to
the Point Features table except for the first two columns:

¢ Feature: Continuous and discrete state

o [-.. : Vertex that starts a continuous section.
o] ..o.. :Vertex in a continuous section.

o] . . . 1: Vertex that ends a continuous section.
o] o : Vertex in a discrete section.

e Label: Source of vertex

Point : A point was collected within the line.

Manual : A manual vertex was collected.

Trace ON: A vertex was collected because the line/polygon was switched to continuous.
Trace OFF: A vertex was collected because the line/polygon 