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About this Manual

Welcome to the Trimble GPSBase User Guide. This manual describes
how to install, set up, and use the Trimble GPSBase software.

Even if you have used other Global Navigation Satellite Systems
(GNSS) products before, Trimble recommends that you spend some
time reading this manual to learn about the special features of this
product.

If you are not familiar with GNSS, visit Trimble’s website
(www.trimble.com) for an interactive look at Trimble and GNSS.

This publication assumes that you know how to use the Microsoft®
Windows® operating system.

About Trimble GPSBase

Trimble GPSBase is Trimble’s autonomous reference station
software. It is the ideal tool for most GNSS reference station
operations in application areas like land survey, construction,
mapping, GIS, and scientific applications. The software allows to:

e  Control the standard receiver settings;

e Archive data for post-processing in Trimble DAT file, RINEX
and compact RINEX format;

e  Control the Trimble receiver’s generation of an RTCM/CMR
correction stream;

e  Generate an RTCM/CMR correction stream itself;
e Analyze GPS and GLONASS data in various ways;
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e  Compute multipath effects from the receiver’s pseudorange
data;

e  Generate reports for all major functions on a daily basis;
e  Generate alarms and to notify the operator via email.

GPSBase is designed in a way to harmonize with Trimble reference
station receivers. For detailed information on the receiver and format
types we support, see Chapter 5.

GPSBase comes in several modules, including the following main
components:

The Ephemeris and Almanac server modules control and provide the
orbit information for all other system components; they also store this
information permanently to improve the start-up behavior of the
system. See Chapter 4, Orbit Information.

The Receivers module is the platform for the administration of the
Receiver module. See Chapter 5, Communication Control. The
Receiver module controls the GNSS (GPS and GLONASS) receiver
(see Chapter 6, Instruments — Data Input) and archives the data in
RINEX, Compact RINEX or Trimble DAT format (see Chapter 7,
Data Storage). All data is stored in a predefined folder tree structure,
which is ideal for distribution via Web or FTP. Multiple RINEX data
archives can be generated with different sampling intervals. RTCM
data for the reference station position may be transmitted, see Chapter
8, Data Output. The RTCM Manager administrates multiple RTCM
Generators: One module for each user.

System monitoring is supported by various modules. See Chapter 9,
System Monitoring and Control. The Single Point Position module
and various other Analysis modules analyze the data in every respect.
They put the results of the calculations at your disposal in graphical
and textual form. See Chapter 10, Other Modules.

The Appendices will ease the work with this manual as well as with
GPSBase by adding general information on supported receiver types,
RTCM messages, antenna height corrections and a list of
abbreviations.
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GPSBase is designed to operate under professional Windows
operating systems, such as Windows 2000 or later. Configuration
settings are easily defined using a built-in wizard (see Chapter 3,
Getting Started). For a detailed list of GPSBase system requirements,
see Chapter 1, Installation and Licenses.

Related Information

The GPSBase documentation is available in portable document
format (PDF) from the \Manuals\ folder on the installation CD. After
installation, you can also find it in the \Manual\ sub-folder of your
program folder.

Other sources of related information are:

e Readme.txt file — a Readme.txt file contains information added
after the documentation was completed. To read this file,
double-click it or use a text editor to open it.

Technical Assistance

For Support & Upgrade contracts, contact your local distributor. All
queries regarding the GPSBase software and the installation can be
addressed directly via fax, phone, mail, and e-mail. For contact
details, refer to the front of this manual. Trimble undertakes to
respond within the shortest possible time within the limits of office
hours, public holidays and other occasions when the office is closed.
If you have a problem and cannot find the information you need in
the product documentation, contact your local dealer. or send an e-
mail to Trimble support@trimble.com.

Your Comments

Your feedback about the supporting documentation helps us to
improve it with each revision. E-mail your comments to
ReaderFeedback@trimble.com.

Trimble GPSBase User Guide  xiii
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CHAPTER

Installation and Licenses

In this chapter:

Introduction
System Requirements
Installation

Software Protection

GPSBase Basic Functionality
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1 Installation and Licenses

Introduction

This chapter gives you an idea of the Trimble GPSBase system
environment and installation-dependent facts. It explains how
licensing works and describes the basic GPSBase functions.

The About dialog contains information on the GPSBase version and
build, the path to the GPSBase root folder, the type and version of
currently loaded software modules, and your current license status. To
open the About dialog, select the GPSBase main menu command
Help / About.

System Requirements

GPSBase is designed to run under Microsoft Windows 2000/XP/2003
Server.

Minimum hardware and software requirements for GPSBase are:

e  Microsoft® Windows® 2003 Server; Windows XP
Professional; Windows 2000, Service Pack 2 or later

e  Pentium PC with 500 MHz processor

e 256 MB RAM

e 10 GB hard disk (depending on amount of data to be archived)
e  Microsoft Internet Explorer, Version 6.0 or later.

GPSBase also can make use of multiple processor systems as well as
of dual-core processors.

Installation

An automatic installation of GPSBase is available from the
installation CD-ROM, if you put it into the CD-ROM drive. The setup
program will start automatically. Alternatively execute the file
setup.exe. From the splash screen select GPSBase. The installation
wizard guides you through the installation process.
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Software Protection

GPSBase is license-protected. With your installation CD for GPSBase
you have received a serial number and an authorization key that
enable GPSBase in combination with one Trimble receiver, such as
the Trimble 5700. When starting GPSBase the first time, a dialog
appears where you must enter both the authorization key and the
serial number. The status bar indicates BASIC for the licensing status.

To view your protection status, select Help / About / Protection from
the main menu.

GPSBase Basic Functionality

Table 1.1 illustrates the functions that are supported in the basic
GPSBase.

Table 1.1 Modules in basic GPSBase

Module Function
GPSBase The basic module. Includes a Time Server.
Receivers Communication control. One connection (serial, socket

client or server) to a Trimble receiver.

Almanac Server module for almanac data. Improves startup.
Ephemeris Server module for ephemeris data. Improves startup.
Receiver Controls a Trimble concise reference station receiver.
Weather Station Controls a weather station instrument.

Raw Data Analysis Analyses raw data. Detects and removes errors, such

as cycle slips.
Point Position Analyses the position accuracy of the connected
Analysis receiver at the current location.

RINEX Storage Creates and stores RINEX files.

DAT Storage Creates and stores Trimble DAT files.

Raw Storage Creates and stores raw data files.
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1 Installation and Licenses

Module

Function

Compress

Tool for file compression.

RTCM Single
Station
Generator

RTCM output of reference station. Serial connections.

RTController

Outputs real-time correction data directly from the
receiver.

Alarming

Administration of alarms.

FTP Mirror

Mirrors directories and files to FTP servers.

Disk Watch

Watches your disk and helps you keeping it clean.
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CHAPTER

GPSBase Environment

In this chapter:

® Introduction
m Connecting the Reference Station to GPSBase

m Connecting the Users to GPSBase
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2 GPSBase Environment

Introduction

This chapter gives you some background information on the reference
station operating application Trimble GPSBase.

Figure 2.1 gives you an idea on possible hardware environment in a
GPSBase setup. The following sections then describe the
communication between the system components.

l",:ﬁﬁ' [
4 RS232 —
Trimble 5700 i s
Trimble GPSBase
Local Reference Station
Tl RS232
l radio link

Radio Transmitter

Figure 2.1 Example hardware setup for the reference station system

GPSBase is completely modular. The reference station receiver is
connected to the control center using serial communication. For more
information see the section Connecting the Reference Station to
GPSBase.

The reference station’s data can be stored in multiple file formats
including RINEX, Compact RINEX (HATANAKA) and Trimble

6 Trimble GPSBase User Guide
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DAT files for post-mission services like postprocessing or additional
Internet services using a Web server.

GPSBase makes data available to users in various formats (RTCM,
CMR). See the section Connecting the Users to GPSBase.

Note — The GPSBase application is based on a modular concept
which can be configured to fit your needs and requirements. Several
features, such as the GPServer application and the GPSWeb web
server interface, are available as additional options for purchase.

Connecting the Reference Station to GPSBase

Connect your control center directly to the receiver using a serial
cable (RS 232 protocol). Run GPSBase and start the Configuration
Wizard to set connection parameters. Find a detailed description of
the Configuration Wizard in Chapter 3, Section Setting up GPSBase
Using the Main Configuration Wizard.

Different devices and protocols can be used to transfer the data from
the remote stations to GPSBase. Other communication links, such as
leased lines or frame relay using a TCP/IP interface avoid the
physical limitations of serial ports on the GPSBase server.

Connecting the Users to GPSBase
GPSBase supports two ways for the user to receive correction data:

e A modem pool in the control center, connected to the serial
ports of the GPSBase computer. Each of these modems is
connected to a GPSBase RTCM Generator module, which uses
the Windows TAPI driver to control the modem.

e  Besides the two-way (bi-directional) communication to the
rover receiver, it is possible to configure an RTCM Generator
module to continuously send real-time data to cover a whole
area with reference station data, for example from a radio
transmitter tower.

Trimble GPSBase User Guide 7



2 GPSBase Environment

e Rovers establish Internet connections to the control center
using, for example, GPRS. With multiple RTCM Generators,
GPSBase connects the rovers to the next available RTCM
Generator. The control center routes the data streams the
Trimble NTRIP Caster application to the rovers. For more
information on the Trimble NTRIP Caster refer to Trimble
NTRIP Caster Help.
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CHAPTER

Getting Started

In this chapter:

Introduction

Start GPSBase

The Main GPSBase Window
The Output Window
GPSBase Configurations
The GPSBase Tree Root
Reporting

Mail Server Configuration

Setting up GPSBase Using the Main Configuration Wizard
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Getting Started

Introduction

To get the Trimble GPSBase system started, you must at least connect
to the receiver. Typically, you will also add a RINEX storage module
to store data for post processing and add a RTCM Generator module
for real-time data distribution. A Configuration Wizard leads you
through these main tasks.

This chapter gives you an overview of all basic objects involved in
GPSBase and introduces into the main Configuration Wizard.

Start GPSBase

In the Start/Programs menu select GPSBase / GPSBase. It will
automatically start GPSBase loading the last used configuration. The
first time you start GPSBase, this will be the Default configuration.
Later, you may cancel the automatic loading: During startup, press the
keyboard button (ESC). Select File / Load Configuration from the
main menu. For more information, see the section on configurations.

Automatic startup of GPSBase

For an automatic logon:

e  Start regedt32.exe from the command line to modify the
registry.

e  Bring the window HKEY_LOCAL_MACHINE on top.

e Inits navigator, go to Software/Microsoft/Windows NT/
CurrentVersion/Winlogon.

e  From the main menu, select Edit / Add value to add an entry
AutoAdminLogon, type REG_SZ, with value 1.

e  Select the entry DefaultUsername. Add an entry
DefaultPassword, type REG_SZ.

e  The user with DefaultUsername and DefaultPassword will be
logged on automatically with DefaultPassword.

10 Trimble GPSBase User Guide



Getting Started 3

e  From the main menu, select Security/Permissions. Change the
permissions of the Winlogon key to “Read” for ALL users
(Everyone) (only in the Winlogon folder). If you do not, you
will be logged on only once. The second time the machine will
ask for user and password again.

e  To test the automatic logon, reboot the computer. You should
be logged on automatically.

A Warning — Make sure that the user with DefaultUsername has Write
access to the registry.

For an automatic start of GPSBase:

e Putashortcut to GPSBase in the Startup group of your
Start/Programs menu:
\GPSBase.exe

The concept of modules

GPSBase

Receiver

Raw Data Analysis

RINEX Storage

RTCM Generator

Disk Watch

Figure 3.1 Concept of modules
GPSBase is implemented in a modular application system. Different

applications can be combined within a common platform to provide
the functionality required. Again, the GPSBase application itself
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consists of sub-modules with distinct functionality, as indicated in

Figure 3.1.

Starting and removing further applications

When GPSBase is started the first time, it will only show the root
item GPSBase. Here you start to add new modules (for example, the
Receivers module needed to build up the connections to the reference
station) as required by your reference station system. To add a module
to GPSBase or below another module, right-click this module, and
from the shortcut menu that appears select Insert Module. The
Module Selector dialog appears, listing the Trimble Application
Model (TAM) modules with additional functionality. Only the TAM
modules that can be started below the currently selected module are

displayed.

Module Selector

2 Trimble Application Model

i | Application

& Alam

F4d Almanac
¥  Ephemers
= Connection Router
Disk ‘w'atch
FTPMirmar

ers
:E RTCM Manager
G RTCM Muli Station
69" ‘watchdog

Description:

Receivers

D:4RefStations'GP5SE azehcomcontrol.tam

Wersion: |2. 500

Cammunication control.

Allows the uzer to connect to GRS receivers.

o]

Cancel |

What happens after you have accepted a module depends on the
module selected. For detailed description see the module-related

chapters.
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Removal of a module is easily performed from the module-related
commands. To remove a module from the application, select it and
open its shortcut menu with the right mouse button. There, you will
always find the menu entry Remove Module, which removes the
selected module and all its sub-modules.

Warning — Removing a central module (the Receiver module, for
example) will affect all dependent modules.

The Main GPSBase Window

The main GPSBase window consists of a menu bar, a status bar, a
navigator pane and an information pane. The information pane area
may offer one or several pages of information. The output window
may be docked to the GPSBase main window.

i GPSBase - [Default]
File GPSBaze ‘“iew Help

| B GPSBase: Reference Station Software

Configuration Wizard

Navigator ‘

Trimble Receiver plus:

[T RIMEX File Storage

" DAT File Storage
rinformation Pane Area
[T RTCM/CMA Generator [receiver internal]

Reference Station Software f

= i =
Output Window| —
H Cutpt

Status Bar &l 102005 | 12372 LocalTme | & & BASIC
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When you start GPSBase for the first time, the navigator will only
display the root item GPSBase. Afterwards, the navigator will display
at startup the last loaded configuration, with the focus on the root
item.

The menu bar

When GPSBase starts up, the menu includes a command called
GPSBase. Here you will find menu options that are specific to
GPSBase.

When you select (highlight) a module in the navigator, the menu bar
automatically adjusts itself to the module’s proprietary commands.
That means that all commands that are available using the module’s
shortcut menu equally are available from the menu bar.

_O: Tip — For simplicity, only shortcut menu commands are given in this

e/ manual. All commands are also available from the main menu.

Status bar and time server

The status bar displays the license status and acts as Time Server with
graphical indication of the used clock, display of the current date and
time, selection of the time system (local time, GPS time).

The Time Server tool automatically starts up with the startup of
GPSBase. It puts time information at the system’s disposal and sends
events through the system on new hour, new day etc. In the status bar,
it displays the current date and time in GPS time, as well as in UTC
or local time. The Time Server tool additionally allows you to
monitor the differences between the time derived from GPS satellites
and the computer time and to synchronize the computer time with
GPS time.

The Time Server tool searches for time information by the connected
receiver and all other instruments. If receiver time is not available, the
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Time Server uses the current computer time. If you have exited
GPSBase or shut down the system, the Time Server restarts with the
last settings for the time system or automatic update.

A clock-shaped & icon indicates the reliability of the time using
traffic light colors:

e  Green: The time is received from the GNSS receiver.

e Yellow: The time is received from the GNSS receiver, but no
information on the leap seconds or no current update by the
receiver.

e Red: Time is received from the computer.

The time may be displayed as date and time [hh:mm:ss] in local time,
UTC time, or GPS time. Alternatively, also the current week and
seconds can be displayed in GPS time. To switch the time display
from one of these time systems to another, click the button next to the
time fields and then select the time system from the menu. The button
always displays the current time system:

GPS Seconds  GPS time in GPS week and seconds

GPS Time GPS time in date and time
UTC Time UTC time in date and time
Local Time Local time in date and time

To monitor the differences between satellite time and computer time,
click the time system button again and select the Time Difference
Monitor command. This command (as well as the Update Once and
Update Automatically commands) is only available, if the system
receives time information from the GNSS receiver. The Time
Difference Monitor dialog appears displaying graphically the
differences between the current system time and satellite time as well
as continuously updating the current times of both systems and their
difference in numbers.

Since the system time usually is not as precise as the time received
from the atomic clocks used in the GPS satellites, you may want to
synchronize the computer time with the satellite time. Thus, file
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creation or movement times, which are depending on system time,
will be synchronous to GPS time. You can synchronize the system
time either per command or you can define repeated

synchronizations.

Time Difference Monitor

— Time Difference ' alue:

Hours: |

0

Minutes: |

Seconds: ([N

13

Draps: 0

— Current Tinne:

Time [ from PC . 01.02.2005
Time [ from GPS): 01,02, 2005

Time difference:

15:48:12
15:48:25

O daps 000013

To synchronize the system time with GPS time only once, click the
time system button, and then select the Update Once command from
the menu. The Update Once dialog appears. It displays the current
times from the computer (time from PC) as well as from satellite
information (time from GPS) and the difference between both times.

To synchronize the times, click the Update button.

Time difference between time from GPS and time from PC:

Current Time:
Time [ from PC ) 01.02. 20085 15:4E:00
Tire [ from GRS 01.02. 2005 15:46:13

Time difference: 0 days 00:00:13

Update I

Cancel
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Even after synchronization, the computer clock may gain or lose time.
To automatically synchronize it with the receiver time, click the time
system button, and then select from the menu the Update
Automatically command. The Automatic Update Settings dialog
appears.

Automatic Update Settings

— Automatic Update:
{* On € Off

— Settingz:

Tirne interval for update: I 1 haur vl
Tirme difference limit: |< 10 min "I

ak. I Cahicel |

By default, the automatic update of the computer time is switched off.
To start the automatic update, click the On radio button. To define
how often the computer time is updated, select from the time intervals
available from the Time interval for update drop-down list. Default:

1 hour. Automatic update is only performed, if the clock status is
green (time received from the GNSS receiver).

If the computer time and the satellite times differ for a high value, the
Time Server tool assumes that the computer time may be set by
purpose to a different time. It will not perform the synchronization,
but will indicate the large difference by changing the color of the icon
placed right from the time selection button to red:

LG Times are synchronous,
Lo Times are asynchronous,
L) Automatic update is inactive (switched off).

In the Automatic Update Settings dialog, use the Time difference limit
drop-down list to define the limit for the maximum time difference to
be corrected for. If the time difference gets larger and the
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synchronization error icon appears as red, you can use the Update
Once command to reset the computer time to GPS time at once.

The navigator

The navigator (module tree view) gives you a complete overview of
the active modules and of their hierarchical organization. A fully
configured system will form a tree-like structure, where each module
can be the base of a branch of other modules. Thus, it represents a
data flow view.

A good example of this functionality based grouping of modules is
the Receiver module: below this module, you can find an RTCM
Generator, a RINEX Storage module, and others, all of them working
with the data of this specific reference station only.

You can freely add and remove modules from the tree view while all
other modules are running. For example, it is no problem to add or
remove a RINEX Storage module without interrupting the normal
operation of the system.

In the navigator, each module is represented by the module name and
an icon. The icon may change its appearance depending on the
module status. See Table 3.1.

The information pane

On the right side of the main window is the detailed module view,
which lets you control the module that is currently selected in the
navigator pane. Depending on the module, the information pane may
offer one or multiple tab-pages of information, where the status of the
module is displayed and module configuration is possible. The tabs at
the bottom on the pane give you the access to the pages (see Figure
3.2). The contents of each page are described in the chapter on the
relevant module.
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Table 3.1 Modules and related icons

Icon(s) Module(s) represented by the icons

= Main application GPSBase

) Receivers module

Receiver module; Antenna settings OK

Receiver module; Antenna settings bad

Receiver module: switched to backup line

Receiver module: waiting for scheduled time

Almanac, Ephemeris server modules

Analysis modules, such as Raw Data Analysis

Alarm module

FTP Mirror module

Disk Watch

+
=SZ
B
T_ﬂ Data storage, such as RINEX Storage or DAT Storage
2
fd"

Watchdog module

@S Splitter module: indicating status of connection

] gl RTCM Single Station Generator module, active and
inactive

! Status of the module is BAD, according to the red
traffic light definition of the module (for more info, see
the respective detailed module view).

You may unlock some of the information pages to act as undocked
child windows. To make a tab a resizable child (floating) window,
click the small window-shaped icon Blin the upper right corner of
the tab. Thus, you may view more than one information sheet
simultaneously and get multiple information on your system. You will
additionally be able to compare tabs displaying the same contents
with different parameters (such as the ephemeris of more than one
satellite, or the tracking status of more than one receiver).
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H GP5Base - [Default]

File Hoehenkirchen “iew Help

: GPSBaze 3 . . . EI
o= recsver | (5 HOEheNkirchen: Satellites Info
Pod < Hoeh
;&% Ephemeri [sat + JEI] [ ezl |Swcs | Swl2 | Ca e [ uRa
i Amanac | T ops g 47 277 42 25 6 EE o
¥ GPSE 40 85 47 5 A6 W6 oo
oGP0 1 Y a3 22 A6 6 0o
A GPS15 41 208 47 5 A6 6 a0
A GPS1E 62 293 51 42 36 6 0o
A GPs1E 2 144 40 23 6 EE 0o
WGP 7B 122
dooGPs2 1 ' r —
b GRS 18 220
b GP530 5 141
1 ]
1| | ]l setettes iInfo A SkyPict ) Receiving B
= =
Zih ot

€5 21.01.2005 | 120205 LocalTime | &0 & BASIC

Figure 3.2

Graphs

GPSBase comes with many modules that output results in form of

Undocked information page “Receiver — Sky Plot”

graphs. In particular, the analysis tools offer graphical display of their
results. To view a graph, click the respective tab of the information

pane of a module.

The information panes are described in detail at the respective
module. However, the graph pages all show the same general
behavior. They have a common set of graph options you can modify;
you can switch curves on and off as desired, you can zoom into them,
and you can print them.
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Contents of a graph window

A graph consists of several regions: the most important being the plot
area where the data is displayed in form of curves. Inside the plot area
is the title text at the top, the axes with their labels and the axis
names, and the optional legend, which matches curve colors with
curve names.

The plot area is framed on the left side and the bottom by the two
axes. In the plot area, a grid can be switched on to simplify the graph
interpretation. The current data will be displayed in this plot area as a
polygon-line connecting the data points.

If more than one curve of data has to be displayed — fore example, if
you want to display the data of several satellites — a consistent set of
colors is used for each satellite. Thus you can identify a satellite by its
color.

The graph window is designed to be scalable: changing the size of the
window will enlarge or shrink the view of the graph. In addition, the
title, the axis names and the axis labels will follow. This way, you
have the greatest freedom of choosing your personal view of the data:
you can maximize one graph to fill the whole screen or you can
display dozens of tiny graphs in the main window, while still being
able to see useful information.

The graph’s axes adjust automatically when you resize the window.
Accordingly, the more space is available, the more “axis ticks” and
labels will be displayed on an axis. The labels are always adjusted to
display appropriate values, so for example no value like 1.66666666
will appear as a label.

Zooming

When you display a graph there are usually so many data points that
they cannot be easily distinguished from each other. To allow a close-
up onto a specific graph section of interest, the graphs offer an easy-
to-use zooming facility.
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Click inside the graph and drag a zoom rectangle that corresponds to
the region that you want to enlarge. When you release the mouse
button, the graph will be zoomed to that region. You can zoom
repeatedly until you have focused on your desired region.
i fonosphere Fror XYy
10.50 4
§.50 -
T 650
a
@ 450+
o
S 2804
; 0.50 4
&
O -1.50+
=
-3.50 4
-5.50
-7.50 |
11:30:40
17.11.2000
To zoom back to the original size, right-click on the graph.
:O: Tip — If you accidentally start zooming and you are still holding the
= mouse button pressed, you can abort the zooming by simply moving the
mouse cursor completely outside the graph window. The zoom rectangle
disappears, and you can release the mouse button.
Time, curves, options
For many graphs, you may select a time range for the x-axis values
using the drop-down list in the upper right corner of the pane.
Depending on the graph, the following ranges may be available:
e Last Minute
e Last Hour
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e Last Day /24 hours
e Last7 Days

The field below the drop-down list acts as a Curve Selector. Within
this field, you can specify which curves of the currently active graph
you want to see or hide. Just check the current check box or remove a
check.

Curve colors are permanently assigned to specific curves, often
satellites. Add the legend to the graph to see which color is assigned
to which curve. The legend is available using the Options button.

To select from the graph options, click Options on the lower right
corner of each graph. See Table 3.2 for the available options.

Table 3.2 Graph options

Option Action

Y-Axis This option allows you to select the scaling type of the
y-axis. With Auto Scale, it can be automatically scaled,
best fitting the current values and graph size (default).
Alternatively, with the Fixed Scale option you can
define the lower and higher boundary values, if you
edit the respective fields in the Fixed Y Scale dialog.

GPS-Time The x-axis displays a time range. Here you can select
whether local time and date (default) or GPS-week
and —second is displayed.

Show Grid If you select this option, a grid will help you to easily
read the values within the graphs.

Show Legend Displays a legend within the graph at its right side.

Save Plot Opens a Save As dialog and allows you to store a plot
of the current graph in a graphic format.

Print Plot Opens a Printer dialog and allows you to print out a
plot of the current graph as you see it on the screen.
For example, if you do not want the legend to show on
the printout, switch it off before printing.
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Print

To print out a graph as you see it on the screen, click Options, select
the Print Plot item, edit the printing properties, if necessary, and start.

A Warning — When printing a graph, the graph will be automatically scaled
to fit to the size of the paper. This also means that in portrait mode the
graph will be stretched to be as high as the paper, which can result in
some distortion, since graphs are usually not displayed on screen in a
portrait orientation. To avoid this, switch the paper orientation to
Landscape in the Print dialog.

The Output Window

The output window helps to control GPSBase’s actions. When you
first start GPSBase, no output window is available. It appears, when
GPSBase starts outputting text of any kind. You may display or hide
the output window by checking or clearing the View / Output Window
menu option.

Z|[721.01.2005 13:09:33 RTCM SocketS erverd070; Terminating modem object. Hanging up... ;I
I 21.01.2005 130939 RTCM SocketServer8070. Hang-up done on Socket Server port 8070,
21.01.200513:09:39 RTCH SocketServerB070:  Ermor accepting inbound connection. Socket Error-Code: 11
21.01.2005132:09:40 Framework: Unloaded 1 Module! j

£ 21.01.2005 | 13:11:40 Local Time | &0 &) BASIC

The output window acts as a control bar and consists of an exit
button, a message area and a vertical scroll bar. If it is not docked to
the main window, it also has a title bar showing Output Window as
caption. The process that generates messages runs in parallel to all
other tasks of GPSBase, so you can scroll through the text during
normal operation.

New messages are added to the output window even if they are not
visible (for example because you have scrolled to an earlier section of
the output, or the window is closed). All messages get a time stamp in
local time.
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The output window holds up to 32,000 lines of messages. Once the
limit is reached, the older messages are discarded making space for
the newer ones.

The message type is color coded:
e Black information message
e Green  warning message
e Red error message

A short-cut menu allows modifying the appearance of the window
and performing actions on the displayed messages.

Table 3.3 Output window options

Option Action
Allow Atoggle option. If the command is v' checked, the output
Docking window will dock to a docking station of the client area. By

default, it is docked to the bottom of the screen. As soon as
you drag the top of the window near to a docking station,
such as the bottom of the client area or the toolbar area, the
output window will dock there. If you disable this option, the
output window becomes an independent, floating window,
resizable and moveable to anywhere on the PC's screen.

Hide Hides your output window. To re-open it select the menu
View / Output Window.
Filter Filters the output window contents for display. You have

several selections, either for the type of message (errors,
warnings, status) or for the modules that create the
messages.

Store Output A toggle option. If the command is v' checked, the shortcut
menu indicates the folder where the current text file(s)
reside(s), into which output window messages are written.
Lets you select to store the text once or continuously. See
the following two rows.

Store Output: Opens a Standard File Selector and allows you to specify a
Once text file, to which all messages are saved. When you click
Save, GPSBase writes the contents of the output window
into the text file.
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Option

Action

Store Output:
Start
Continuous

Continuously writes output messages into text files. When
selected, the Location dialog appears. Use this dialog to
specify the root folder for the path to the output files and to
specify the base for the filename creation. The file names
are automatically created from that base. Three numerical
digits and a character identify the day and hour of creation.
For detailed information on how the path structure to the
files is created see the section Settings of the Location
dialog in chapter 7, Data Storage.

Store Output:
Stop
Continuous

Stops continuous storage of output window contents.

Clear
Window

Deletes the contents of the output window. All messages are
discarded.

Font

Opens a standard Windows font selector dialog allowing
you to change the font and font attributes of the output
messages.

Float In Main
Window

If selected, the output window is a child window of the main
window. Then, the View menu lets you toggle the display of
the output window. Possible selections are: 1<configuration
name> and 2 Output Window. If 1<configuration name> is
selected, the navigator and information pane of the current
configuration are visible on top. 2 Output Window toggles to
the display of the output window.

GPSBase Configurations

When you start the Receiver module, the Almanac and the Ephemeris
server modules are also started automatically.

Once you have configured your GPSBase system with all required
components, save the configuration by using the main menu item File
/ Save Configuration. The Select Configuration Name dialog lets you
enter a new configuration name.

Also, when you terminate the application after changes were made,
you are asked if you want to save the current configuration.
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_\Oi Tip — Trimble recommends that you save your configuration. Thus, the

s system will reload the last saved configuration automatically when
starting up, e.qg., after power failure. Accordingly, you should configure
your computer using the Windows Startup program folder to
automatically log on and start the operating system and GPSBase after
reboot. See Section Automatic startup of GPSBase.

GPSBase supports the management of several configurations. Use the
File menu to:

e save the current configuration (Save Configuration).

e save a changed configuration under a different name (Save
Configuration As).

e load a configuration without terminating GPSBase (Load
Configuration).

e remove an unused configuration from the internal list: Select
Save Configuration As, activate the configuration name in the
list field and then click Remove Selected Configuration.
Even if you then cancel the dialog, the selected configuration is
deleted and is no longer available.

The GPSBase Tree Root

When you start GPSBase the first time, only the GPSBase root item is
available at the tree. Here you start to add new modules, (the
Receivers module, for example) as required by your reference station
system. The information pane displays the main Configuration
Wizard, see Section Setting up GPSBase Using the Main
Configuration Wizard. If at least one receiver is connected to
GPSBase, it additionally displays the Satellites Info page of the (first)
Receiver module.
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Available modules
From the root item, you can add the following application modules:
e Alarm

e Almanac

e Disk Watch
e  Ephemeris

e  FTPMirror
e  Receivers

e  Watchdog

These modules can be added either directly or using the Insert
Modules command. The commands are available from the short-cut
menu of the GPSBase navigator root item as well as from the main
pull-down menu command GPSBase. For more information on the
navigator, see Section The navigator.

Reporting

One of the major tasks of GPSBase is the generation of data output.
Data may be output as observational data files (raw data format,
RINEX, Compact RINEX, Trimble DAT observation file format, and
others, see Chapter 7, Data Storage), but also in the form of formatted
text, called reports. GPSBase generates text in the XML format. It
uses Windows Internet Explorer (IE) 6.0 (or any other browser that
can parse and display XML documents) to display reports.

To start the reporting, select the main menu command File /
Reporting. The Reporting dialog appears. It consists of the following
two tabs:

e Report Selection
e Report Path
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Reporting

Report Selection | Fepart Path |

El Select the reports to be written:

™ Alam

™ Satellite Status
™ &nalysis

™ Connection

[ Starage [etaz,. |

[~ RTCM

™ RTCM Accounting [etals... |

Al Mone |

Ok I Cancel |

The Reporting Selection dialog lets you enable reporting depending
on the generating module(s).

For the reports generated by the Storage modules and for RTCM
accounting information additional settings are available.

The Special Storage Reports dialog appears immediately, if you select
Storage Reports. You can view and change it any time, if you click
the Details button next to the Storage Reports checkbox. The dialog
lets you select several report types to be created additionally to the
standard XML reports. For more information see Chapter 7, Data
Storage.

With RTCM Accounting Information selected an additional SAP-
compatible file will be written. This file contains information for each
rover dial-in session. The Accounting Details dialog appears
immediately, if you select RTCM Accounting Information. You can
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view and change it any time, if you click the adjacent Details button.
For detailed information on accounting see Chapter 8, Section
Accounting.

Use the Report Path tab of the Reporting dialog to define the path for
the storage of reports. The Path for reports edit field becomes
available, if at least one type of reports is selected at the Report
Selection tab. The reports are stored to an enhanced folder structure.
If you click Write reports now many report generating modules
immediately write their current observations and results into the
respective report files.

Reporting x|

Report Selection  Feport Path I

Fath for reports:
DR efStations) J
=1 ) Reports
[ ) Year.04

[=1 | ) Manth. Jan

) Day.01

) Day.02

[=]|2) Manth.Feb

|2) Davy.01

Wirite B eports Mow |
,TI Cancel |

Click OK to make reports available to GPSBase. Some files will be
copied to the location you have defined and the report generator will
be started at once. It automatically writes the reports of the currently
active modules in XML and text files. For a detailed description of all
available reports, see Appendix G.
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Mail Server Configuration

Several of the modules offer an e-mail service option. For example, if
a situation occurs that induces an alarm (see the section on the Alarm
module in Chapter 9, System Monitoring), it can make sense to send
an automatically generated e-mail to the system administrator to have
him informed about the current state of the application. GPSBase uses
the SMTP protocol for e-mail transport.

With modules that generate e-mails, it is essential that the computer
running GPSBase is configured in a way that allows automatic e-mail
transport. To start the configuration select the main menu command
File / Configure Mail Server. It opens the SMTP Mail Transport
dialog with the Configuration tab. By default, e-mailing is disabled,
and the configuration does not apply.

Note — When adding modules to the system, which need to know the
SMTP server, the SMTP Mail Transport dialog appears automatically,
if e-mailing is disabled.

SHMTP Mail Transport
Configuration |
I Use SMTP Mail Server
SMTP Server IIocthost
Poart: |25
Authentication: i MNone ' Lagin " Plain
Uszer name: I
Password: I
Send mail from: Iuser@yourdomain.olg
Messages expire
in quewe after: |24 Hours
Send Test Mail... |
oK I Cancel |

Select the Use SMTP Mail Server check box to enable the SMTP mail
server. Specify the address and IP port of the server computer. The
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default port number is 25, the standard for listening ports at servers.
Specify whether the mail server does not require user authentication
(None, default selection) or else the authentication type, either Login
or Plain. With user authentication needed, provide the User name and
the Password.

Specify a valid e-mail account at the SMTP server, and a time period,
after which messages expire, if the connection to the server fails. You
may test the connection using the Send Test Mail button.

Setting up GPSBase Using the Main Configuration

32

When you start GPSBase the first time, the information pane displays
a Configuration Wizard. The Configuration Wizard leads you through
the setup of GPSBase for one receiver and, if selected, for data
storage and distribution. Orbit information will then also be available
to the system. With all options selected you have a full GPSBase
reference station system.

The Configuration Wizard assumes that the Trimble receiver is
connected with a serial cable to the PC running GPSBase.

Tip — To use other connection modes, select the Insert Modules
command from the GPSBase tree root. From the Module Selector
dialog, select Receivers.

GPSBase supports various connections to receivers, such as modem
connections using TAPI, or TCP/IP connections in a LAN or WAN. For a
detailed description on how to connect to receivers, see Chapter 5,
Communication Control.

All you have to do for setup is to select from the modules for data
storage (do you want to store the receiver raw data in RINEX files or
in the Trimble DAT format?) and for real-time data distribution. For
RTCM/CMR data sent directly from the receiver select RTCM
Generator (receiver internal). To use the enhanced GPSBase
functionality for RTCM or CMR data distribution, select RTCM
Generator (GPSBase). Click Start Wizard. The following description
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assumes that you have selected all options. If you did not, some
dialogs may not appear and the navigator tree will not show the same
structure.

@ GPSBase - [Default]
File GPSBase Yiew Help

* H— GPSBase: Reference Station Software =

Configuration Wizard

Trimble Receiver plus:

[T DAT File Storage

[ RTCM/CMR Generator [GPSBass)
[T RTCM/CMR Generator [receiver internal]

Start Wizard | b
| | _'I—I

A [ B[t Reference Station Softwars £

£ 2102008 | 1z3r21 Local Time__| %7 ] BasIC

Note — After a module is configured for the receiver, the respective
option is selected and grayed out in the Configuration Wizard. You
may re-configure it, if you first remove that module from the
navigator. Then the option is available again.

Receiver settings

The Receiver Communication Settings dialog appears. It lets you
define the com port, baud rate, number of data bits, number of stop
bits, parity type, handshake type, size of buffer and overlapping type.
Select the parameters from the respective drop-down lists.

These settings define a serial port connection. The connection name is
Trimble Receiver 1. The navigator now displays the Receivers module
and the Almanac and the Ephemeris modules for orbit information.
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N !

:O: Tip — For detailed information on the Almanac and the Ephemeris server
Y/ modules, see Chapter 4, Orbit Information.

Receiver Communication Settings

Click OK. GPSBase detects the receiver — this may take a couple of
seconds — and then opens the Receiver Data dialog.

Receiver Data

Geogsphioalwes 8 ]
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The Receiver Data dialog lets you define the station information,
such as a numeric Station 1D, marker name and number, and the
known reference position. Instead of entering known coordinates you
can select the Set position later through ““Single Point™ option. This
adds to the Receiver module a Single Point Position module and uses
its averaged positions as known coordinates for the reference station
receiver. You may keep or modify the default receiver settings for
elevation cutoff and tracking interval.

Tip — The settings for elevation cutoff and tracking interval directly
influence the receiver. For detailed information on Receiver modules,
see Chapter 6, Instruments: Data Input.

If you have selected the Set position later through “Single Point” option,
the Average Position dialog appears that lets you define minimum
thresholds for time and epochs. See Chapter 10, Section Single Point
Position.

Click Next. The Antenna dialog appears.

Antenna

— Selection

Manufacturer:
S
Tupe:
IZephyr Geodetic ﬂ
— Height
Antenna height measured ta: Height offzet:
IAntenna Phase Center ﬂ I 0.000 ]
Artenna Model:
IUS Mational Geodetic Survey, ant_info.003 j

< Back I Finish I Cancel |

Trimble is pre-selected as the antenna manufacturer. The antenna type
selection in the Type field depends also on the selection in the

Trimble GPSBase User Guide 35



3

Getting Started

Antenna Model field. Currently, three antenna models are available.
Make sure you have selected the matching antenna model and the
height measurement method in the Antenna height measured to field.
Then edit the Height offset field. Click Finish.

Tip — For detailed information on how corrections for the antenna in use
are applied in GPSBase, see Appendix C, Antenna Corrections.

The Trimble Receiver 1 Receiver module is now added to the
Receivers navigator item. The information pane displays the Satellites
Info page.

Tip — After you have first defined the settings, they will always be
available for editing using the module’s shortcut menu command
Properties.

RINEX file storage settings

If you have selected RINEX File Storage, the RINEX Storage
Location dialog appears. It lets you view and define the target path
and folder for the file storage.

Select the file types to be stored from the Store Files group.

Select the destination using the Browse button next to the top field.
Select the type of folder structure for file storage. If you select one of
the Enhanced types, you do not have to trouble with data
organization. GPSBase will automatically add to the path selected the
sub-folders for the year (RefData.YY), month (Month. MMM) and, if
you have selected the Enhanced day option, the folders for the day
(Day.DD). Select the type of file naming and data structure. If you
select the Add point number to directory structure option, the
observation files are written into sub-folders named according to the
full point number of the station.

Click Finish. The RINEX Storage module is now added to the
Trimble Receiver 1 navigator item.
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RIMEX Storage Location x|
Path to store observation files:

D:\RefStations R eportsh) o I

Falder Structure

™ Bazed on GPS time ] ) RefData, 04

' Based on local time [ 1) Month. Jan
I Day.01

" Plain |2 Day.02

" Enhanced month

% Enhanced day [ 1) Month.Feb

) Day.01

| Add paint nurber ta falder structure [ pay.02

Stare File:
¥ Raw obzervation filles
¥ Ephemeris files
¥ Almanac files

™ Metecrological files

Firigh I Cancel |

Qi Tip — After you have first defined the settings, they will always be

e available for editing using the module’s shortcut menu command
Properties. Detailed information on RINEX file storage can be found in
Chapter 7, Data Storage.

DAT file storage settings

If you have selected DAT File Storage, the DAT Storage Location
dialog appears.

This dialog lets you view and define the target path and folder for the
storage of files in the Trimble DAT format. It has the same
functionality as the RINEX Storage Location dialog, see above. Edit it
and click Finish. The DAT Storage module is now added to the
Trimble Receiver 1 navigator item.
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DAT Storage Location x|
Path to store observation files:
| -
Falder Structure
" Bazed on GPS time ] ) RefData.04
' Based on local time 515 Month.Jan
. ) Day.01
" Plain ) Day.02
" Enhanced month
@ Enhanced day = L Menth.Feb
) Day.01
| Add paint nurber ta falder structure [ pay.02
Stare File:
¥ | Bawiabsenation fes
¥ Ectiemeris files
¥ | Elrmanas files
™ Metecrological files
Firigh | Cancel |

707 Tip — After you have first defined the settings, they will always be

e available for editing using the module’s shortcut menu command
Properties. For information on DAT file storage see Chapter 7, Data

Storage.

RTCM/CMR Generator (GPSBase) settings

Note — If you have also selected RTCM/CMR Generator (receiver
internal) the Real-time Message Transmission dialog appears first.
See the following section.

If you have selected RTCM/CMR Generator (GPSBase), a Raw Data
Analysis module is automatically added to the Receiver module
Trimble Receiver 1. The Raw Data Analysis module analyses the
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consistency of dual-frequency data for each satellite. It detects
receiver errors and generates pseudo-range and range rate corrections.
If a cycle slip has been detected, the module tries to correct it. Data,
which can not be corrected, is removed from the data set, before it is
passed on to the RTCM/CMR Generator module.

:O: Tip — Find more information on Analysis modules in Chapter 10, Other
S Modules.

The Radio Communication Settings dialog appears. The settings on
this dialog define a serial port connection for data output. It is used in
the same way as the Receiver Communication Settings dialog, see
above Section Receiver settings. The default connection name is
Radio 1. Click OK.

Radio Communication Settings

Serial Port Handler

Communication Im
Baud Fate Im
Data Bits m
Stop Bits Iﬁ
Parity Im
Handshake OFF -

Size of Buffer I4098 Bytes
Overlapped [ @]

oK I Cancel |

The navigator now displays the RTCM Single Station Generator
module RTCM Radio 1 below the Raw Analysis Data module.

The Data Format dialog appears.

First, select the Output Type: RTCM Observations stands for output in
RTCM format, versions 2.1, 2.3 and 3.1. CMR stands for data output
in the Trimble CMR/CMR+ format. Accordingly, the selection in the
Output Format depends on your selection in the Output Type field.
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See Table 3.4 for the relation between Output Type and Output
Format.

Table 3.4 Selections and Settings dialogs for the RTK survey style

Output Type Output Settings Dialog Name
Format

RTCM Observations RTCM 2.1 RTCM 2.1 Messages
RTCM 2.3 RTCM 2.3 Messages
RTCM 3.1 RTCM 3.1 Messages

CMR CMR CMR Messages
CMR+ CMR+ Messages

— Farmat
Survey Style
Output Type IHTEM Obzervations j
Output Format IHTEM 23 j

— General Settings

Code Indicatar |L1 =Cha, L2=P j
Elevation Cutoff I 0| deg
Use GLOMNASS v

Apply APC Corrections v

< Bach I Mest > I [Latice] |

Click Next. A settings page appears which lets you configure the
output messages. The name and options of the Settings dialog adjust
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themselves to the chosen output format. See Table 3.4 for the possible
dialog names. For example, if you have chosen observations and
RTCM 2.3, the RTCM 2.3 Messages dialog appears.

Only those messages are possible that match the chosen output
format. Some of the messages may be obligatory for the chosen
format, and therefore, can not be disabled. You may select other
messages and define the output rates. With DGPS messages selected,
click DGPS Configuration to see and edit the settings for DGPS
messages. Click OK.

RTCH 2.3 Messages

— Positian

v 3 I £ zec v 23 I 5 zec
v 22 I E | zem W 24 I 5 sen

—RTK DGPS
¥ 1819 | 1 sec [ DGPS | 1) see
= 202 I | ize Configuration... |

— Text Messages
¥ 18 I 53 sec |Data provided by Trimble GPSBase
" 36 | 59 sec  |Data provided by Trimble GPSBase]

— Enhanced

14 |1sno sec I= | EEEE | g sec

=} A | = ™| B8 15APES ==

< Back I Finish I [Larize] |

To finish the settings for the RTCM Single Station Generator click
Finish.
Note — According to the RTCM specifications, some of the RTCM

messages and some of the output rates depend on each other. You will
notice that you are not allowed to set combinations that do not work.
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_\O/ Tip — After you have first defined the settings, they will always be

available for editing using the module’s shortcut menu command
Properties. For detailed information on the RTCM Generators and their
settings see Chapter 8, Data Output (Real-time).

RTCM/CMR Generator (Receiver internal) settings

If you have selected RTCM/CMR Generator (Receiver Internal), the
Real-time Message Transmission dialog appears. Use it to configure
an RTController module that lets you broadcast the real-time
correction data in RTCM and/or CMR format.

Real-time Meszage Transmission

~RTCM

¥ Set RTCM Mode

* i0r Format: IVersion 2 j

O Off Receiver Port: IPortS =
Settings... |

~CMR
¥ Set CMR Mode

O Fafirat: IEMH
o« Off EeceiverFark: IF'oltB

Setings... |
Port Seftings...

L

Finizh I Cancel |

Note — The Trimble receiver has to support the RTCM and/or CMR
broadcast option. If not, the Real-time Message Transmission dialog
and the respective settings will be grayed out, and the receiver cannot
be activated.
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Select the output format, either RTCM Mode or CMR Mode. To edit
the respective settings for the selected mode, select the On option and
click Settings.

e In RTCM mode, the RTCM Messages Settings dialog appears.
Select the secondary messages and output rates, and enter the
station ID and text for message #16, if selected. Accept your
settings.

e In CMR mode, the RTCM Messages Settings dialog appears
that lets you define station 1D and time delay. Accept your
settings.

To configure the receiver port, click Port Settings. For more
information on the parameters, refer to your receiver manual. Accept
your settings.

Click Finish. The navigator now displays the RTController module
below the Receiver module Trimble Receiver 1.

Tip — After you have first defined the settings, they will always be
available for editing using the module’s shortcut menu command
Properties. For detailed information on the RTController and its settings
see Chapter 8, Section RTController.
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In this chapter:

m Introduction
m Almanac Server

B Ephemeris Server
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Introduction

The Ephemeris and Almanac server modules collect the orbit
information and provide it to all other modules in GPSBase. The
information is stored to improve the startup behavior of the system.

Almanac Server

The Almanac server stores the GNSS almanac data. In combination
with the antenna phase correction table the almanac is used to
calculate elevation dependent antenna phase offsets. It writes the last
valid almanac value into the registry and deletes the former one.
Thus, the best available almanac is immediately at GPSBase’s
disposal, also if a system restart should be necessary.

The Almanac server is started automatically when you insert the
Receiver module into GPSBase. You may, however, also start an
Almanac server manually, if you highlight the navigator item
GPSBase and select its shortcut menu item Almanac.

When you first click the navigator item Almanac, GPSBase will
automatically load the current almanac file. For the module, two
pages of information exist.

SO/_ Tip — As it is the case throughout GPSBase, the icon g in the upper

= right corner of the information pane lets you undock the currently
activated information page. The floating window will then stay
permanently in front of the main window.

Almanac — Status
The list on page Status displays:
e  Sat: Satellite and health status in form of a traffic light
Green: healthy
Yellow: almanac too old or not available
Red: unhealthy
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e Health: health indicator, where 0 stands for healthy, all other
numerals for unhealthy

e \Week: GPS week
e Seconds: GPS seconds
e Time: Date and time.

The Delete Almanac button allows you to delete the current almanac.
If you want the current almanac to be stored, select the Store almanac
file check box.

A file called almanac.Y Ya will be stored into the GPSBase
installation folder. Y'Y stands for the creation year.

il GPSBase - [MyStation]

File ‘“Wiew Help
2 GPSBase i3 ] P
5 at Rocaes Almanac: Status o
© b Stationd
! i E::hemens Sat | Healthl Weekl Secondsl Time | -
""" i+ —— @GS 1 0 1139 23:472 10/22/2002 16:51:12
@GPs 2 0 1189 233472 10/22/2002 16:51:12
@Grs 3 i 1189 233472 1042242002 16:51:12 —
@GS 4 0 1189 2372 10/22/2002 16:51:12
@GPS 5 0 1189 233472 10/22/2002 16:51:12
@GPS 6 0 1189 2372 10/22/2002 16:51:12
@GP 7 0 1189 233472 10/22/2002 16:51:12
@crs 2 i 1189 233472 1042242002 16:51:12
@GRS 9 0 1189 2372 10/22/2002 16:51:12 =
4| >
Delete Almanac | ¥ Stare almanac file —
4 | M= Status A Wiswer

€5/10/21/2002 | 120418 [LOCAL] &/ DONGLE

Almanac — Viewer

The Viewer page of the Almanac server displays detailed almanac
information for each satellite. Select the GNSS satellite for which the
almanac should be displayed on top of the pane using the Almanac
data for satellite drop-down list.
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Besides standard parameter information, a full explanation of this
parameter is displayed.

b4 WE O
Almanac: Viewer =
Almanac data for satellite IGF'S 1 'I

Pararmeter | Walle | it | E splanation

Sat GPS 1 Satellite PRM

Health 0 Satellite health indicator

GPS week 1270 | GPS "Week GPS week of reference time:

TOA 405504 | GPS seconds | Time of Almanac in GPS seconds

e 5214651003 E zzentricity af the satelite arbit

a 2BB58703.166 | m Semi-major axiz of the satellite arbit

| 979401 2e-007 | rad Orbital inclination angle at reference time

OMEGADOT | -7.783181e009 | rad/zec Rate of right ascension

OMEGA -1 677524e+000 | rad Right ascension

[OMEGA]D -3.0154 M e+000 | rad Longitude of ascending node of orbit plane at wet

] -2, 1658297 e+000 | rad Mean anomaly at reference time

A 3433228004 | zec Constant coefficient of satellite clock error

AR 3EITITIe-M2Z | sec/zec Linear coefficient of satelite clock eror

1] | 3|
\Status i Viewer [

Almanac report

With Reporting activated, you may view a report generated from
Almanac.xml using Windows Internet Explorer or any other browser
that can parse and display XML documents. For more information on
the reports, see Appendix G, Reports.

Ephemeris Server

The Ephemeris server manages the GNSS satellite ephemeris for
GPSBase. It writes the last valid ephemeris values into the registry
and deletes the former ones. Thus, the best available ephemeris is
immediately at GPSBase’s disposal, also if a system restart should be
necessary.
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An Ephemeris server is started automatically with default properties,
when you insert the receiver module into GPSBase. You may also
start an Ephemeris server manually, if you highlight the navigator
item GPSBase and select its shortcut menu command Ephemeris.

For the Ephemeris module, there are three pages of information.

O/_ Tip — As it is the case throughout GPSBase, the icon g in the upper
= right corner of the information pane lets you undock the currently
activated information page. The floating window will then stay
permanently in front of the main window.

Ephemeris properties

When an Ephemeris server module is first started, it works with the
default settings. You may change the settings at any time: In the
navigator, set the focus on the module and select the shortcut menu
command Properties. The Ephemeris Server Properties dialog
appears with the Ephemeris Options and Dis Files pages.

Ephemeris options

To avoid inconsistencies between the reference station and rover and
to make sure the rover can use the same ephemeris as the reference,
the usage of the ephemeris at the reference station receiver is delayed.
Use the Time Delay group of the Ephemeris Options property page to
set a value for this delay. The default delay value is 90 seconds.
GPSBase does not use predicted orbits.

Arc inconsistencies

When GPSBase receives new ephemeris, it can calculate the position
of the satellites in the constellation in two ways: using either the old
ephemeris data or the new one. The differences between the results
are the arc inconsistencies. These can be stored in a data folder.
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Ephemeriz Server Properties X

Epkemeris Options | DIs Filesl

— Time Delay

Delay for uze of new ephemeris: 90 [zec]

v Use predicted orbits

Path: ID:\HefStalions'\Tests\ D

Reload interyal: I 900 [zec]

— Az Incongigtency Caloulation

M aimum difference between new and old reference time of

ephemeris:
GPS: I 21600 [GPS zeconds]

Glonazs: I 3600 [GPS seconds]

Back to Defaults |

ak. | Cahicel |

Arc inconsistencies are only calculated, if the ephemeris data age is
less than a given value. The Arc Inconsistency Calculation group lets
you set the maximum age difference between the old and the new
reference time of ephemeris. You can set values, in GPS seconds, for
GPS satellites and GLONASS satellites. Default values: 21600 GPS
seconds for GPS, 3600 GPS seconds for GLONASS.

To return to the default settings of the Ephemeris Options tab, click
the Back to Default button.

DIS file storage

To store arc inconsistencies as files with the extension .dis select the
Store arc inconsistencies to file option and set the path for the data
folder using the browse button. From the Browse For Folder dialog
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you can select from existing folders or create a new one: Click Make
New Folder. For a description of the file format see Appendix F,
Trimble File Formats.

Ephemeris — Status
The list on the Ephemeris server’s information page Status displays:
e  Sat: Satellite and health status in form of a traffic light
Green: healthy
Yellow: broadcast ephemeris too old or not available
Red: unhealthy

e Health: health indicator, where 0 stands for healthy, all other
numerals for unhealthy.

e lode: Issue of data (ephemeris)
o Week: GPS week

e Seconds: GPS seconds

e Time: Date and time

File Ephemeriz Wiew Help
2 GPSBaze 3 . =
- Ephemeris: Status g
Sat | Health | lode | Week | Seconds | Time: | -
@GRS o 113 1189 122400 10/2142002 10:00:00
@GRS 4 o 208 1189 122400 10/21/42002 10:00:00
@GPs 8 o 32 1189 129600 10/2142002 12:00:00
@GPs10 o o 1189 129600 10/2142002 12:00:00
@GP513 o 187 1189 122400 10/21/2002 10:00:00 __|
@GP17 o 86 1189 129600 10/2142002 12:00:00
@GRS 22 o 138 1189 122400 10/21/42002 10:00:00
@ GPs 23 o 32 1189 129600 10/21/2002 12:00:00
@ GPS 24 a a8 1189 122400 10/21./2002 10:00:00 ;I
Delete Ephemeris I Save File |
| | _'l_l
A0 | AR status A viewer b URA
€5 10/21/2002 | 122002 [LOCAL]  @&| DONMGLE
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The Delete Ephemeris button allows you to internally delete all
ephemeris information. If you want all ephemeris to be stored in a
file, click the Save File button to define the path to the target folder.

The RINEX ephemeris file is written immediately.

Ephemeris — Viewer

The Viewer page of the Ephemeris server information pane shows the

full ephemeris information for a selected satellite. To display

ephemeris information for a satellite, select the satellite name from

the list at the top of the pane.

The list shows the standard parameter name, value, unit, and a full

explanation of the parameter.
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b - o O
Ephemeris: Viewer =
Ephemeriz data for satelite IGF'S 1 'I

Parameter | Walue | kit | Explatiation -

Sat GP5 1 Satelite PRM

Health 0 Satelite health indicatar

GPS week 1270 | GPS week GPS week of reference time

TOE 309600 | GPS seconds Time of Ephemeriz, reference time of ephemeris

TOW 302420 | GPS seconds Time of *eek, send time of ephemeris

SWaco 2 Satellite accuracy

100C 534 Issue of Data Clock,

I0DE 22 lzsue of Data Ephemeris

=} 5222385003 Eccentricity of the satellite orbit

a 2E5E9173237 'm Semi-major axis of the zatellite orbit =

oot 1.917937e-010 | radizec Rate of inclination angle

| 9.793567e-001 | rad Orbital inclination angle at reference time

OMEGADOT -7.890328e-009 | radisec Fiate of ight ascension

[OMEGA)D -3.014670e+000 | rad Longitude of ascending node of arbit plane at weekly epoch

perll S1LBF7E1 3e+000 | rad Argurient of perigee

k0 2.694953+000 | rad Mean anamaly at reference time

DELTAM 4.065170e-009 | rad/zec Mean anarmaly carrection

TocC 309600 | GPS seconds Time of Clack data i

« | _'I_I
Status , Wiewer §URS J
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Ephemeris — URA

The info page URA displays User Range Accuracy values for GPS
satellites. You will find a button for each GPS satellite, displaying its
PRN number (1 to 32) and its status in form of traffic light colors.

e  Green: User Range Accuracy is less than or equal to 5,7 meters
e Yellow: User Range Accuracy is between 5,7 and 16 meters
e Red: User Range Accuracy is higher than 16 meters

e White: No information available for this satellite.

BIT]

Ephemeris: URA =

. . . . . . . . State [System] :

LU = - ) N = - | ] | GPS1.0K.
. . . O . . . O UR& intermal information :

4 10 1 12 13 14 15 16 |—1
o . O . O . o o UR& in meters :

17l 18 | 13| 20 [ 2 | 2 | 23| 24 =
C I R (| e

200 o e 2O | | 0 1 [ 10/5/2002 1000:00

A1 Status ), viewer b URA, f

On the right side, you will find information corresponding to the
currently selected satellites.

The information includes user range accuracy internal coding (URA
internal information), user range accuracy converted to meters (URA
in meters) and the time reference for these user range accuracy values
(Time).
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The URA value in meter is calculated from the SVacc value of the
ephemeris (see page Viewer). Table 4.1 gives the relation between
SVacc and URA in meters.

Table 4.1 Relation between SVacc values and URA

SVacc URA in meters SVacc URAin meters
0 2.0 8 64.0
1 2.8 9 128.0
2 4.0 10 256.0
3 5.7 11 512.0
4 8.0 12 1024.0
5 11.3 13 2048.0
6 16.0 14 4096.0
7 32.0 15 8192.0

RINEX navigation files

When RINEX Storage is active (see Chapter 7, Data Storage), the
ephemeris server writes hourly ephemeris data into the folder
specified by the RINEX Storage module, where the station identifier
is replaced by the characters “Ephm?”, such characterizing the
ephemeris file valid for all stations.
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Communication Control

In this chapter:

Introduction

Connection Configuration for Input Data
Connection Configuration for Data Output
Setting up a Connection: The Connection Wizard

Driver Selection

Satellite Selection
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Introduction

Communication control is one of the main tasks of GPSBase during
system setup and maintenance. Communication control is equally
essential for data input and output. A Connection Wizard guides you
through all steps necessary to establish connections for data transfer
in any direction.

The Receivers module is used to configure your connection to the
reference station receiver and to a weather station for data input.
Different connection methods are available that allow you to transfer,
for example, the reference station data from the remote station to the
control center.

Similarly, GPSBase controls the connections for position and
correction data output to rovers using the connections to its RTCM
Single Station Generators.

This chapter details the use of the Receivers module as well as how to
select the matching driver DLL and to set up connections using the
Connection Wizard.

SO/_ Tip — Before adding a Receiver module to the module-tree of

S GPSBase, make sure that the data transmission between receiver and
the control center computer is working without problems. To
successfully operate a reference station system, it is crucial that all
hardware and software used for data transfer is working correctly. For
information on testing the data transmission, see Appendix B, Testing
Your Data Lines.

Connection Configuration for Input Data

The main tool for configuring your reference station system within
GPSBase is the Receivers module. Read this chapter for detailed
information on this module. Configuring connections to instruments
(receiver, weather stations) is described in Section Setting up a
Connection: The Connection Wizard.
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Note — GPSBase uses the Receivers module to configure the system.
The reference station receiver that is connected to GPSBase is
represented by the Receiver module, a specific type of an Instrument
module.

Connection configuration for the reference stations: The
Receivers module

The Receivers module lets you configure the connection to your
reference station system within GPSBase. The module itself is a
branch of the main module GPSBase. To add the Receivers module to
GPSBase, right-click GPSBase in the navigator, then select the
shortcut-menu command Receivers. The module will immediately
show up in the navigator. Click the navigator item Receivers to
activate it.

There are two ways to start an instrument module:

e Right-click the navigator item Receivers to open its shortcut-
menu and select the item Connect.

e  From the information pane Receivers — Port Info click the Add
connection button.

Both actions start the Connection Wizard with the Decoder page (see
Section Setting up a Connection: The Connection Wizard). After you
have finished the connection setup and started the instrument, the
navigator will show the entry <Receiver name> or Weather Station as
a branch of Receivers. An Almanac server and an Ephemeris server
are automatically started when the reference station receiver is
connected.

If a reference station connection is not used any more in the system,
you may remove the connection to the reference station using the
shortcut menu command Remove Module of the instrument.

If GPSBase does not find the receiver specified in the connection
profile after a specified time limit (length depends on the receiver
type), the decoder will be loaded in a passive mode. GPSBase now
waits for incoming data.

Trimble GPSBase User Guide 57



5 Communication Control

Joi Tip — If the receiver is recognized correctly and its properties are

= configured, the Receiver information pane will show detailed
information on the reference station. Detailed information on the
Receiver module is given in Chapter 6, Section Receiver Modules.

Other functions of the Receivers module

For use in postprocessing software or for later re-import to the
system, you have two options to export the reference station
information of all connected stations in the system.

e You can export the station position to a position file in the
ASCII text format. You can update automatically the position
in the system using the File / Update Positions command from
the main menu (see Chapter 6, Section Settings on the Receiver
Data page). To write the position to a text file, select the
shortcut menu command Save Positions of the Receivers
module. It opens a Windows file storage dialog that lets you
edit the file name and path to it.

e You can export general reference station information to a file
in the IGS site log format. To do so, select the IGS Site Logs /
Export shortcut menu command from the Receivers module. It
opens the Browse For Folder dialog that lets you select the
folder for the automatically created log files. For how to import
positions from an IGS Site Log file, see Chapter 6, Section
Settings on the Receiver Data page. Export information
includes the following:

o  Marker Name: to correspond the 4 character 1D used by
the 1GS site logs, it is essential that the marker name does
not contain more than 4 characters, otherwise the export
will fail.

e  Marker Number corresponding with the 1GS Site name.

e Positions in Cartesian X,Y,Z coordinates.
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e  Receiver information, such as type, observed satellite
system, serial number, firmware version, and elevation
cutoff setting.

e Antenna information, such as type, serial number, height
offset. GPSBase works with horizontal position offsets
and alignments of 0.000m.

e RINEX header information, such as agency and observer
(the latter corresponding to the site log entry Preferred
Abbreviation), and an unlimited number of 40-character
comment lines.

If reporting is activated, the Receivers module creates the Overview
of Connected Receivers report. You can view the report by opening
the file Receivers []status $<sessionID>.xml in your Web browser.
For more information on the reports, see the Appendix G, Reports.

The Receivers information pane
The Receivers information pane displays six pages of information:
e Port Info
e  Position Info
e Antenna Info
e  Tracking Info
e  Scheduler Info
e \Wltage and Temperature Info

After you have set up the receiver and added the connection to it to
GPSBase, the Receivers information pane displays all available
information in numerous tabs. The name and tracking status of the
connection profile is always given in the first column Connection.

You can double-click the connection name, and the focus will
automatically jump to the selected Receiver module (for more details
on the receiver information see Chapter 6, Information pages for
Receiver modules).
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An intelligent sorting algorithm lets you sort the stations according to
several properties by clicking the headers of columns. For example, to
sort the stations according to their Station ID, click the Port Info tab
and click the header of the Station ID column.

i GPSBase - [MyStation]

File FReceivers “iew Help

= GPSBase
El-mt Receivers

< StationB

»§ Ephemeris

----- Fod Almanac

|

I2 \weather Station

Receivers: Port Info ol

Connection | Receiver | Station 1D | b arker Mame | Configuration
I StationB Trimble 5700 £33 StationD Socket Client for LOCALHOST, port 10004
ﬂg “Weather ... ‘Weather Station Paro.. - = Serial COM1-3600-8-N-1

<] | &

Add connection | _I

| ¥ ] |, Port Info_{ Receiver Infa J, Posttion Info i, &ntenna Infa ), Tracking Info_h Scheduler Info_ Voltage and Temperature Inf

The Receiver column on the Port Info page gives the receiver or
weather station identification. The Station ID and the Marker Name
are also derived from the receiver settings. The connection parameters
are summarized in the Configuration column.

If you have defined a connection profile, but the connection is not
available due to, for example, a failure of the transmitting media, the
receiver will be identified as Not available.

The Add connection button activates the Connection Wizard. See
Section Setting up a Connection: The Connection Wizard.

With bi-directional connections, the Receiver Info page gives more
information on the receivers connected: For each connection, the
type, serial number, and firmware version of the receiver used at the
station with the given Station ID are listed. In passive mode, the
entries for Serial Number and Firmware Version are UNKNOWN.

The Position Info page displays the known Lat, Long, h, and XY, Z
coordinates of the station. Antenna information, such as the antenna
type, the height measurement type and antenna offsets, is summarized
for each station in the Antenna Info page. The respective tracking rate,
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the elevation cutoff and the PRN numbers of tracked satellites can be
found on the Tracking Info page.

4 o . |
Receivers: Antenna Info =
Connection I Antenna I Antenna Height I Offset [m] I Inzt.Height [m] I Phase Table |
T StationB Choke Ring Antenna Phase Center 0.000 0110 available

1 weather ..

2l I+

Port Info ), Recaiver Info ), Posttion Info A, Arterna Info 4 Tracking Info A Scheduler Info ) Voltage and Temperatureinfc

The Scheduler Info page lets you view the scheduler settings of the
receiver. Thus, you can easily provide consistent settings for both
types of schedulers, the data logging and/or the receiver connection
scheduler. For more information on the schedulers, see the respective
sections in Chapter 6, Instruments.

Receivers: Scheduler Info

Connection ¢ | Receiver Internal Data Stolagel Start | Druration [h] | Receiver Connection | Start | [iuration [h] |
? StationB [ ton Tue'wed Thu Fri ] 08:00:00 10 Mo zcheduler active
B2 weather ..

Fart Info )\ Receiver Infa )\ Fosition Infa )\ Artenna Info )\ Tracking Info )\ Scheduler Info f\ Woltage and Temperature Info f

The first three columns of the table refer to the settings for data
logging scheduler as input in the Receiver Data Logging Scheduler
dialog. The Receiver Internal Data Storage column displays for each
connection, whether data logging is active or not. If it is, you see the
scheduled days of the week there. The daily start time and the
duration in hours of scheduled data storage follow. The next three
columns refer in the same way to the receiver connection scheduler.

View the voltage and temperature status of an actively connected
Trimble reference station receiver at the Voltage and Temperature Info
page. The first three columns of the table refer to the current voltage
source. They show for each connection the current voltage (Voltage),
the voltage source (Source, either number of the external port or of
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the internal battery slot), and the relative value of the current voltage
in percent of the maximum available voltage from that source
(Status). The External power / Internal power columns refer to the
current status of all possible power sources in absolute volt values.
For the current internal receiver temperature, see the Temperature
column. With receivers that are passively connected or cannot
transmit their physical status, the status is Not available.

| B o . O
Receivers: Voltage and Temperature Info =
Connection ¢ | \-"oltagel Sourcel Statusl Extemnal powerl Intemal powerl Temperaturel
G StationB 18.1%  Esternal port 2 100% 181/ 00Y 87/ 00V BT
B2 weather ..

Port Info_} Receiver Info_ Position Info_#, Antennia Info & Tracking Info_# Scheduler Info_#, Yoltage and Temperature

Connection Configuration for Data Output

GPSBase has many tools to output data to rovers or other addresses.
Such tools are the RTCM Single Station Generator modules, but also
the Splitter modules. These modules are added to the tree at different
locations, depending on the data they are propagating.

For detailed information on data output, see Chapter 8, Data Output.

Setting up a Connection: The Connection Wizard

The Connection Wizard always appears, when you begin configuring
a connection. The pages it displays depend on the purpose of the
connections. The following information is needed to identify a
connection:

e  The decoder type for the receiver data (only for incoming data,
for example from a reference station or weather station).
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e The interface driver type and settings for connection to the
station.

e  The unique connection name.

The Connection Wizard stores this (and more detailed) information in
connection profiles. It allows you to define and remove connection
profiles and to establish a connection using the selected connection
profile.

Selecting the decoder

When a decoder for input data is needed, the connection profile has to
provide decoder type information. The following modules need
decoder type information:

e Receiver modules, i.e. reference station modules
e Weather station modules

In these cases, select Receivers, then use either the shortcut menu
command Connect or the Add Connection button in the Receivers
information pane.

This will start a search for all available decoders in your installation
of GPSBase. A decoder is a Dynamic Link Library (DLL) module,
which is designed for communicating with one specific type of
receiver. New receiver types can easily be added to your installation
by purchasing the corresponding decoders and adding them to the
installation folder.

Currently, the GPSBase installation offers the following decoders:
e Trimble (concise) fits into 9600 baud
e  Trimble remote download used for postprocessing
e  Weather Station (NMEA output format)
e  Weather Station Vaisala HMP243
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Connection Wizard x|

Select a decoder fram the list:

Trimble [concize]
Trimble remote download

MNext » I Cancel |

For a list of all supported receiver types and their corresponding
decoders see Appendix A, Supported Receiver Types.

Select a decoder type matching your receiver type and click Next.
The next dialog of the Connection Wizard allows you to define a new
connection or to select a pre-defined connection.

Selecting a connection name

A set of connection parameters is called a “Connection” or a
“Connection Profile”. A connection profile may differ from another
connection profile only by a single parameter. (For example, you may
set the data transfer rate to different values for a reference station, or
select a different COM port).

GPSBase manages its connection profiles in separate lists, depending
on the application.
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Connection Wizard x|

Select a connection name:

| Connection Router

Met3
Stationd, Add
StationE
StationC Remave |
StationD
StationE
StationH
Stationk,
Config |

< Back I Firish I Cancel |

Use this dialog to add, to configure and to remove connection
profiles, and to select one for establishing a connection.

Adding a connection

The first time you use the Connection Wizard for a specific list of
profiles, no connection profiles are available. To add a connection
profile, click the Add button in the connection profile dialog. The
Enter Connection Name dialog appears. Enter a unique connection
name. Typically, you will enter either a station name or a reference to
baud rate, or Com port (e.g., Munich_COM7_9600Bd). This name
will be used to represent the connection in the system.

After you have accepted the new name with OK, the Driver Selector
allows you to select from the current list of interface drivers for
connection to the instrument. For information on how to proceed see
the section Driver Selection. Depending on the selected driver, you
will then define the respective parameters.
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Table 5.1 Examples for Connection Wizard'’s first lines

For a list of ... Used by this module The first line of the
respective Connection
Wizard page reads...

Input connections Receiver, Select a connection name,
Weather Station
Output connections  Splitter (output) Select connection
for raw data
Output connections  RTCM Generator Select RTCM output
for correction data medium
Connections to Watchdog Select connection name

device monitoring
computer activity

Selecting a connection: Activating the connection

To select a pre-defined connection profile, highlight its name in the
connection profile dialog of the Connection Wizard and click Finish.

GPSBase loads the connection profile and uses it to search for the
instrument and connect to it. Its name and configuration parameters
will show up in the respective information pane. The navigator will
display the instrument as a branch of the parent module.

Configuring a connection

To edit a connection profile, click Config. Depending on the choice
of the Driver DLL, different setting dialogs pop up, for example, the
Communication Settings dialog for the Serial Port Handler, or the
Socket Client Configuration dialog of the Socket Client handler DLL.
Note that the configuration will change immediately after you have
closed a settings dialog with OK.
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Removing a connection profile

If you do not need a specific connection any more, you may remove
the profile from the list of connections. Highlight the respective
connection name in the list, then click Remove.

Finishing the connection

After you have chosen the connection name from the connection
selection dialog, and have accepted the settings, finish the creation of
the connection by clicking Finish. When the connection is detected
for the first time, the Properties dialog for the module will pop up and
allow you set all module-dependent parameters. Instructions on how
to set the parameters are described in the referring chapters for the
module.

Driver Selection

The Driver Selector dialog lets you select from the current list of
interface drivers for connections to instruments. It appears when you
are adding a connection.

Driver Selector

NTRIP Client oK
S erial Port Handler

Socket Server Cancel
TP 1.4 - 2.2 Data Modem

Search DLL...

aadil

— Dipnamik: Link Library of Driver

Mame: Serial Port Handler
Path:  [:\FiefStations\GPSE asehDiriversizerial0g.di

Handlers or drivers are Dynamic Link Library (DLL) files, which
provide the communication interfaces for GPSBase.
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There are currently six of these communication interface-DLLs
available in GPSBase:

Ntrip Client: connecting an instrument or a Connection Router
to an NtripCaster using a Source-table list for selecting the data
source.

Serial Port Handler: connecting a data source (receiver,
network router modem) using a serial cable directly to the
GPSBase computer.

Socket Client: for connecting the GPSBase program with the
data source (receiver, network router) within a WAN/LAN
using a TCP/IP interface. In this case, the data source will act
as Socket Server.

Socket Server: for connecting the GPSBase program with the
data source (receiver, network router) within a WAN/LAN
using a TCP/IP interface. In this case, the data source will act
as Socket Client.

TAPI 1.4 -2.2 Data Modem: For a connection to the data source
(network router modem) via telephone line using any type of
modem supported by Windows TAPI interface. GPSBase’s
handler is compatible to the TAPI standard Versions 1.4 up to
2.2.

Multicast Socket Server: Multiple connections on one TCP/IP
address on the same port. Only available when GPSBase is
configured for the output of data (for example, for
communication between GPSBase and the rovers using the
RTCM Generator, or for a Splitter).

The list of drivers gives you an overview of all version-compatible
communication interfaces that GPSBase has detected and can use for
the current application. The selection displayed depends on your
current application.

The socket driver DLLs come in pairs: there is a Socket Server and a
corresponding Client. Due to the communication concept of sockets,
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one of two connected applications must be a server, while the other
one is a client.

At the bottom of the Select Driver dialog, the group Dynamic Link
Library of Driver gives you more information about the driver DLL
that is currently selected. Its identifying Name is displayed as well as
its file name including the complete folder Path.

Select the driver and click OK. Depending on the choice of the
handler, different settings dialogs will pop up, for example, the
Communication Settings dialog for the Serial Port Handler, or the
Socket Client Configuration dialog of the Socket Client handler DLL.

Note — The configuration will change immediately after you have
closed a settings dialog with OK.

Configuring a serial COM port connection

For the Serial Port Handler the Communication Settings dialog lets
you define the com port, baud rate, number of data bits, number of
stop bits, parity type, handshake type, size of buffer and overlapping
type. Select the parameters from the respective drop-down lists and

click on OK.
Serial Port Handler
Communicatian IEUT"'|1 - l
Baud Rate ISBUU vl
Data Bits m
Stop Bits Iﬁ
Parity IN ohe - l
Handshake OFF v
Size of Buffer IW Bytes
Overlapped | @'

................ B E— |
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Configuring a modem connection

The modem connection is typically used for directly connecting rover

receivers to the control station.

Follow these steps to set up a modem interface in GPSBase:

1. Install the modem driver on your computer and test whether the
connection to your modem is working correctly.

2. Set the modem communication parameters and make test calls

using your modem.

3. Ifyou are using a leased line for connecting GPSBase with the
receiver, test the correct operation of the line.

4. Use the Modem Configuration dialog to make the modem
known to GPSBase (this section).

5. Test the connection to the reference station receiver by trying a
manual dial-in using terminal software.

Data Modem Configuration
—How ta Dial
™ Usze Country Code and Area Code
“Wour Lacation: I My Location j
Calling Card: |Creatiz 14.4
ialitg Braperties. . |
r~ Connect Uszing
TAF Line: [wan Miipert (L2TF) =

%

Configure Line...

The zelected line iz incompatible with the
Modem Handler

— Opthion:

Login requires
r pazzword

=1 Seconds delay bl online
il ;
after connection closed

— Mumber to dial

123456783

When you configure this handler DLL (select the TAPI 1.4-2.2 Data
Modem list item, then click OK), the Data Modem Configuration
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dialog pops up. It lets you set the dialing properties for the modem
(for example, if your phone system requires you to dial a leading zero
before the actual number) and to select and configure the modem
driver and COM port. For data output, the number to dial can also be
entered here.

Click OK to close the Data Modem Configuration dialog. The
program starts the TAPI Data modem. You can see the initialization
messages in the Output Window.

There are two further options:

Required password for login

Do not activate the Login requires password option, since rover
receivers do not support user name and password authentication.

Time delay after connection closed

After a modem connection has been closed, GPSBase re-initializes
the modem to prepare it for the next incoming call. This re-
initialization can be delayed by entering a value in the Seconds delay
till online after connection closed list field.

Setting this field to, for example, 30 sec will release the modem after
a connection has been terminated. The modem is free for access by
other programs within this period. After 30 sec, GPSBase will try to
initialize the modem again and start waiting for incoming calls.

Set this option to a value other than zero, if you are using different
applications concurrently on one modem or if the modem needs a
longer time to recover from a call hang-up.

Configuring a socket connection

A possible setup of the system may be, for example, the data transfer
from the receivers using Terminal Servers to a network router. The
network router then manages the incoming data. If the reference
receiver and the GPSBase computer are running within a computer
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network (Internet or a Wide Area Network similar to the Internet),
you can use this network for the communication between GPSBase
and the receiver.

The mechanism employed for communication on a Wide Area
Network (for example, Frame Relay) is called “Socket”. It is also
known as "TCP/IP-Protocol” and one of its major applications is the
Internet. It is a standardized way of connecting two applications on
different computers and to exchange information and data between
them. Therefore, it is required that each computer has a unique
address ("IP-address") within the network of computers it is running.
This network can, for example, be a Local Area Network (LAN, for
example within a company) or the Internet.

Once a communication partner is located using its IP-address, there's
also the need to correctly identify the application program on that
computer, to which one wants to "talk" to. Within the TCP/IP
communication standard this addressing is done using "IP-port
numbers" which are also known as "sockets". The port number again
has to be unique within its environment, meaning each application
which uses Socket communication on the computer must use different
port numbers.

Moreover, the Socket communication is realized as a "client-server"
concept. One of the two communicating applications must be
configured to take on the role of the "server", who is continuously
waiting for others to connect to its socket. The other application is the
"client" (possibly one of multiple clients) who connects to the server's
socket and disconnects again, when data exchange is finished.

To configure a GPSBase receiver module as the Server for a Socket
connection, use the Socket Server handler DLL (from the Driver
Selector dialog, select the Socket Server list item, and then click OK).
It will allow the use of TCP/IP protocol standards for the
communication between the computers.

The Socket Server Configuration dialog pops up. It lets you define the
IP port number, which will be used for the communication via the
TCP/IP protocol. You may select any number, which is not occupied
by another service or protected by a firewall system.
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Socket Server Configuration
IP Bort Muriber I 2500
IJse as Remate Connection [requires Diakln] V)

&
ak I Cancel |

Tip — Make sure that the selected IP Port is available and ready for
communication. Firewall concepts may prevent the establishment of a
communication channel to free IP Ports. Ask your network administrator
for more information.

If you want to make the socket connection work similarly to a modem
connection with dial-in and hang-up functionality, select the Use as
Remote Connection check box. After closing the Socket Server
Configuration dialog with OK, the program starts the Socket Server.
You can see the initialization messages in the Output Window.

To configure a Receiver module of GPSBase as the Client for a
Socket connection, use the Socket Client handler DLL as active
handler. Within the Driver Selector dialog select the Socket Client list
item, then click OK. The Socket Client Configuration dialog pops up.

Socket Client Configuration x|

Server Mame or [P Address

IP Part Nurber |4095

Connectioh Type

" Usze az Bemote Connection [requires Dialn)

& Automatic reconnect bo server after I‘IEI =] vI
ak. I Cancel I

Define the name of the server computer here. If the server and the
client programs are running on the same computer, the server name
may be replaced by LOCALHOST. Enter the server's IP Port Number,
which will be used for the communication via the TCP/IP protocol.
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JQ/ Tip — The selected server IP Port must be available and ready for
= communication at the server computer or device. Ask your network
administrator for more information.

The following options let you define the behavior of the socket client,
when the connection to the server was interrupted:

Only activate the Use as Remote Connection (requires Dial-In) option
in cases, when you want a "modem-type" or a scheduled behavior of
the client. The Socket connection then uses the same manual dial-in
and hang-up functionality as a modem connection for establishing
and terminating a connection.

If the program suites are running on different computers, a shutdown
of one of the computers or a breakdown of the network connection
(for example, unplugged network cable) may cause an attempt to
automatically re-connect. Select the Automatic reconnect to server
option. Only then the Reconnect after list is activated. It lets you
define a delay, after which the client will attempt a re-connection to
the server. Note that in the case of an unplugged network cable of the
server computer, the client will now continuously try to access the
server in the specified interval until it succeeds.

After closing the Socket Client Configuration dialog with OK, the
program starts the Socket Client. You can see the initialization
messages in the Output Window.

Configuring a multicast socket connection

A Multicast Socket Server acts similar to a (Single) Socket Server
connection. However, it allows multiple clients to connect to the same
port number and to dial-in simultaneously. A Multicast Socket Server
is a way to broadcast RTCM observations and/or corrections to
groups of users (clients). It is a unidirectional connection, used only
for Data Output (RTCM Single Station Generator, RTCM Multi
Station Generator, Splitter and Connection Router).

To configure a GPSBase module as the Server for a Multicast Socket
connection, select the Multicast Socket Server list item from the
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Driver Selector dialog, then click OK. The driver will allow using the
TCP/IP protocol standards for the communication between the
computers.

The Multicast Socket Server Configuration dialog appears. Its options
are identical to those of the Socket Server Configuration dialog: It lets
you define the IP port number that will be used for the
communication using the TCP/IP protocol, as well as the behavior of
the server. For more details see Section Configuring a socket
connection.

Multicast Socket Server Configuration |

bulticast Socket Server allows multiple Clients to
connect o and lizten on the zame port number.

[P Part Murnber I |

Usze as Femate Connection [requires Dialln]

L

ok I Cancel | IE

Note — When the Use as Remote Connection option is selected the
Multicast Socket connection works similarly to a modem connection
with dial-in and hang-up functionality. The first client that dials-in
starts the broadcast of RTCM messages. The server stops
broadcasting when the last of the active clients hangs-up.

Note that this functionality is only valid for a connection to an RTCM
Single Station Generator.

Configuring an Ntrip client connection

If reference station data is distributed in real-time through the Internet
using the Ntrip protocol, you can connect to these data streams and
use them as data input into your GPSBase system. A main advantage
of this connection type is that in a firewall system it does not require
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more than one port open for connections. Moreover, the Ntrip concept
allows data request from multiple broadcasting networks.

A connection configuration using the Ntrip client driver acts similarly
as a socket client. However, it always runs in auto-connect mode with
10 seconds reconnect time.

Joi Tip — For more information on the basics of the Ntrip concept and its

= main components (the NtripSources generating data streams, the
NtripServer collecting the data streams, the NtripCaster making the
data streams available using source-tables, and the NtripClients
requesting the data streams), refer to Chapter 4, Trimble GPServer —
The Software in the Trimble GPServer User Guide. Detailed information
on the Ntrip concept is available from igs.ifag.de/index_ntrip.htm.

To configure a GPSBase module to connect to an Ntrip data stream
select the NTRIP Client driver from the Driver Selector dialog, then
click OK. The Nitrip client driver is available for instrument modules.
The NTRIPClient dialog appears. Use it to define the IP address and
port of the server computer, to request a source-table and to select the
unique source mountpoint.

Selecting the Mountpoint

The Set Caster Address and Port Number group specifies the source
of the data stream. For details see Table 5.2. The entry in the Current
Mountpoint field updates automatically, when you select a
mountpoint (by double-clicking a record or by selecting a record and
clicking OK) from the list.

The Use a proxy server option specifies whether the access to the
NtripCaster should be routed via a proxy server or not. A proxy server
may be necessary if a firewall blocks the port on which the
NtripCaster is running. Default: No. If Use a proxy server is set to
Yes, use the Proxy Address field to specify the name (IP address or
host name) of the proxy server to use. Proxy Port then specifies the IP
port number of the proxy server to use. Default: 8080.
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r Set Caster Address and Port Mumber:
Caster Address: Idet-virtualrtk
Part Number: IBUBU
Current bountpaint: IHUBhHAW
— Prowy Server
™ Use a prosy server
Froxy Address: I
Fro=y Puart: ISDSD
| Fiequest Source-Table ... I
Select Mountpaint:
oD |M0untp0int Ildentifier | Format IPasswold I -
1 HoehFidhw Hoehenkirchen Fiditf [§ln]
2 HoehvRS Terrasat YRS RTCH 2.3 YES —
3 HoekRSCMA Terazat YRSCMRA CMR YES
4 HoehSAP0S Terazat SAPOS RTCM SAPOS  YES
I HoehRTE Hoeherkirchen RTE RTCH 2.3 YES
5 HoehDGPS Haehenkirchen DGEPS RTCM 2.3 YES
7 MeufRdk Meufahin Fiditf [§ln]
a AngsRai Augsburg SR MO
9 M ainFa M ainburg R MO
10 HoshFidiw 2 Hoeherkirchen 2 Fiditf [§ln]
1 NeufRaw2 Meufahin 2 R NO
12 AngeRain2 Augsburg 2 R MO
13 tainFdi2 M ainburg 2 Rt WO
14 HoshRaw 3 Hoeherkirchen 3 R NO
15 NeahW3  Naidm3 R (-
More [nfa | Caster | etwark |
QK I Cancel |
The Select Mountpoint list field is empty, when you access the
NTRIPClient dialog for the definition or reconfiguration of a new
connection. You have to load a source-table first. Source-tables are
maintained by the NtripCasters. They contain information on
available NtripSources, networks of NtripSources, and other
NtripCasters to be sent to an NtripClient on request. To request a
source-table, click Request Source-Table.
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Table 5.2

Parameters of Set Caster Address and Port Number

Field

Description

Comment

Caster
Address

Source Internet
host domain
name or IP
address

Both address formats are allowed.
Directs to localhost, when the
NTRIPClient dialog appears for a new
connection. Enter a valid address that
allows you to request a source-table.

Port Number

IP port of the
source

Mandatory. Directs to port 2101, when
the NTRIPClient dialog appears for a
new connection. Port 2101 is
registered by IANA (Internet Assigned
Numbers Authority) in the list of well
known ports for the usage of GNSS
data.

Current Unique caster Used to identify the Ntrip source.
Mountpoint mountpoint. Information field. Empty, when the
Identifies the NTRIPClient dialog appears for a new
service in the connection. After selection of a
source-table. mountpoint from the list, its name
appears here.
Table 5.3 Entries in the Mountpoint list
Field Description Comment
ID Identifier Consecutive number in order as the
mountpoints appear in the source-
table.
Mount Unique caster Identifies the Ntrip data stream by an
Point mountpoint. abbreviated description.
Identifies the Typically contains important
service in the information on the service, for example
source-table location and/or output data type.
Identifier Source identifier, For example, Hoehenkirchen
for example source
location
Format Data type and For example, RAW, RTCM 2.1, RTCM

format

VRS.
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Field Description Comment

Password  Is user YES or NO. If you select a data
authentication stream, where authentication is
necessary? necessary, the User Name / Password

dialog appears that lets you enter both
user name and password.

The list of mountpoints gives you the most important information on
all mountpoints found in the selected source-table. See Table 5.3 for a
description of its columns. To find more detailed information on the
services identified by the mountpoints, select a record from the list
and click More Info. A dialog appears whose name consists of the
identifier and the format details of the selected service. Table 5.4
gives you an overview on the parameters and possible values
displayed here.

Table 5.4 Verbose mountpoint information
Field Description Comment
Authentica- s user authentication None — no user identification
tion necessary? necessary
Basic — basic user identification
with user name and password
Bit Rate Minimum bit rate of data  Integer numbers
stream necessary to
guarantee correct and
complete data
transmission.
Carrier Does the data stream For example:
contain carrier phase No; L1; L1 &L2
information?
Client must Necessity for Client to For example:
send send NMEA GGA No
NMEA message with Yes

approximate position to
Caster
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Field Description Comment
Compres-  Compression algorithm None
sion

Country Three character country  Language depends on computer
code in ISO 3166 settings

Fee User fee for receiving Either: No user fee
this particular data Or: User is charged or Yes
stream.

Format RTCM message types or For example:

Details RAW data format, with RAW data: Trimble concise;
update rates in with RTCM 2.1: 1(1),2(1),3(30).
parenthesis in seconds

Generator  Hard- or software For example:
generating data stream Trimble NetRS.
Latitude Position relative to North  Floating point number, two digits
after decimal point.
Longitude  Position relative to East  Floating point number, two digits
after decimal point.
Misc Additional comments,
miscellaneous
information.
NavSystem The navigation system, GPS
the data is based on. GPS+GLO
EGNOS
Network Network of the data You can add information on
sources, for example a further networks to the source-
VRS network. table using the using the
Network button in the
NTRIPClient dialog.
Solution Is the stream generated  Either: Single base

from single reference
station or from
networked reference
stations?

Or: Network

80 Trimble GPSBase User Guide



Communication Control 5

To select a mountpoint for the data stream and to finish the driver
configuration, set the focus onto the mountpoint record in the list and
click OK or double-click the entry.

Note — The Client must send NMEA parameter value Yes
corresponds to the Point to Point (VRS) option of the iGate module
properties, while No corresponds to the Broadcast option (refer to
Trimble GPServer User Guide, Chapter 4).

Selecting another Caster

Source-tables can contain not only information on individual services
(mountpoints) but also on networks of data streams and on other
NtripCasters providing more data streams. To open the Caster Table
dialog, click Caster. Use it to view the list of Casters derived from
the current source-table, and to move to another NtripCaster. See
Table 5.5 for a description of its columns. To move to another Caster
and to load its source-table into the system, select a record and
double-click it or click OK. The Caster Table dialog closes, and the
NTRIPClient dialog now displays the contents of the new source-
table.

Caster Table

Select Caster:

1D | Host | Part | Identifier  # | Operatar | Client must send NMEA | Courtry | Latitude | Longitude | Mg

5 14174 @0 EGNOSw.. EBKG Mo DEU 5012 869 hittp: figz.ifag.de...

1 213.20.... &0 EUREF BEG Mo DEU 4213 11.37 http: /figz.ifag.d...

B 13321, 8080 Geodetski.. Geodetz.. Yes S 46.08 1451 hitkp: £ v gea..

13 21774, 9000 GPSMetD.. Trimble... Yes DMK 5573 1237 hittp: /v GP. .

8 12321, &0 ICD BKG Mo CEU 5012 868 http: /figs.ifag.d...

2 80381.. &0 Ingtitubo G...  IGME Mo ESP 40,40 370 hittp: /fign.es

10 szapos.h.. 8080 LvAHessen LWAHes.. Mo DEU B0.80 290 hitp: //sapos.he...

4 cazterf.. 80 Mordic-iDiff FGI Mo FIM EO.10 2450 hitkp: £ v, fgi. fi

11 B2134.. 8080 SAPODSBa.. BLWA Yes DEU 4850 11.50 http: //zapos.ba...

9 19514 8040  SAPOST..  TLVemd  Yes DEU 50,00 11.00 hittp: //sapos.thu...

15 wwwwg.. 8080 SATHNFO SATIMNFO  Yes FRA 43.00 4.00

7 pipeline... 80 SCIGH Souther..  Ma LS4 313 24188 hittp: £ scig...

319322, XM SGO FOMI Mo HUM 47,749 19.27 hittp: /4sgo. fomibu

12 19252, 8080  SWIPOS-..  swisstopo  Yes CHE 46,90 780 hitkp: £ i, swis, .

14 62154, 8080 Trmble GP.. Trmble.. ‘“es DEU 43.03 11.72 hitkp: £ A it
oK I Cancel
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Table 5.5 Caster information
Field Description Comment
ID Identifier Consecutive number in order as
the Casters appear in the source-
table.
Host Caster Internet host Both address formats are
domain name or IP allowed.
address
Port IP port of the caster host
Identifier Descriptive identifier of For example:
the caster. Trimble GPSBase
Operator Name of institution / For example:
agency / company Trimble Terrasat
operating the caster
Client must Necessity for Client to For example:
send send NMEA GGA No
NMEA message with Yes
approximate position to
Caster
Country Three character country  Language depends on computer
code in ISO 3166 settings
Latitude Position relative to North  Floating point number, two digits
after decimal point.
Longitude  Position relative to East  Floating point number, two digits
after decimal point.
Misc Additional comments,

miscellaneous
information

Network information

The current source-table will typically also contain information on the
network providing the data streams offered and possibly also on other
networks. To open the Network Table dialog, click Network. See
Table 5.6 for a description of its columns. Use the dialog to view the
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list of networks derived from the current source-table and to move to
the website of the service provider. To do so, select a record and
double-click it or click OK. The Network Table dialog closes, and
your default web browser comes up loading the requested website.
The NTRIPClient dialog still displays the contents of the current
source-table and allows you to proceed with the configuration of the

connection.
Table 5.6 Network information
Field Description Comment
ID Identifier Consecutive number in order as
the networks appear in the
source-table.
Identifier Descriptive identifier of For example:
the network. Terrasat
Operator Name of institution / For example:
agency / company Trimble Terrasat
operating the caster
Authentica- Is user authentication None — no user identification
tion necessary? necessary
Basic — basic user identification
with user name and password
Fee User fee for receiving Either: No user fee
data streams. Or: User is charged
Web-net Web-address for network
information
Web-str Web-address for stream
information
Web-reg Web address or mail
address for registration
Misc Additional comments,
miscellaneous
information
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Satellite Selection

There are several ways in GPSBase to exclude specific satellites from
the application.

There are the overall settings for the system, available from the
satellite properties of the Receivers module. Selections made here
define the satellite tracking for all Receiver modules defined in
GPSBase, whether they are currently connected or not. This action we
call “global satellite selection”. Different satellite selections for a
single Receiver module consequently are available, when selecting
the satellite properties of this specific Receiver module.

For deselecting satellites, you have to distinguish, whether satellites
are to be disabled for the use within the real-time system only or for
the use in postprocessing as well. In the first case, real-time only, the
observations from disabled satellites will be written into data files
such as RINEX files, if data storage is activated. Thus, they are
available for postprocessing. However, these observations will not be
passed on to other modules, such as the RTCM Single Station
Generator.

When a satellite is disabled for real-time and postprocessing
applications, no satellite observation passes the respective Receiver
module. However, with a passive connection to the receiver, the
receiver still tracks disabled satellites. Modules, which get the data
stream before the Receiver module gets it, will, therefore,
nevertheless receive this satellite’s observation. Examples for such
modules are the Splitter or the Raw Data Storage modules.

All in all, we have three satellite disabling states:
o I Enabled,
o ! Disabled for real-time application (RT disabled),

e ™ Disabled for real-time application as well as for post-
processing (RT/PP disabled).

In the following, you will first find a detailed description of the global
settings for satellite selection, see Section Global satellite settings.
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Then, a short description follows for individual receivers in Section

Local satellite settings at a specific receiver.

Global satellite settings

The En/Disable Satellites dialog appears, when you select Properties
Satellites from the shortcut menu of the Receivers module.
Depending on the receiver type, you may edit the satellite settings for

GPS or GLONASS satellites or both at the <Satellite System> Sats

pages. If WAAS is active, the additional WAAS page lets you select a
geostationary satellite. For more information on WAAS, see Section
Wide Area Augmentation System WAAS.

Qi Tip — Depending on the connection type established between
GPSBase and the receiver, the settings for the satellites control the

receiver (if a bi-directional connection is established) or not (Receiver
module in passive mode).

En/Disable Satellites x|
GFS Sats | GLN Sats |
™ Recaiver controls the satellite tracking oM
= Enatle tracking af unbeslthy satelites (Timble]
Dizable these GPS satelites:
fe61 [Cea DG [ G5 ~Legend
G2 G0 I Gig G2 GPS zatelite status i
" Enabled
NG63 [ TGI8 [0 G
[7 RT dizabled
LGRS 12 leen S ez ¥ RT/PP dizabled
CGs [ GI3 [~z [ G2
CGe [ G4 [ G2 [ G630
C 67 [C G5 [CG2E [ GAH
[G8 [GE [ G4 [ G2
Disable & AT Disabledl |  DisableNone |
oK I Cancel |
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To disable the satellite selection from this dialog, select the Receiver
controls the satellite tracking check box. If you select this option, all
satellite check boxes are grayed out, and the reference receiver
controls the satellite tracking even if bi-directional, active
connections to the receivers are established.

For each satellite system, the respective The <Satellite System> page
lets you disable single satellites either for real-time only, or for real-
time and postprocessing by repeatedly selecting the respective check
box. To disable all or none of the satellites use the Disable All / RT
Disable All / Disable None buttons. See the legend and the
description above for how the activation status of a satellite is
indicated by different check mark colors. By default, no satellite is
disabled.

Tip — If you have to disable a satellite for a specific Receiver module
only, make sure you first set the global satellite selection for the
GPSBase system. Any new setting at the global En/Disable Satellites
dialog overrides existing individual settings. A warning message will
appear in this case.

Local satellite settings at a specific receiver

If you have to disable a satellite for a specific Receiver module only,
you will do this from the context menu of this Receiver module.
There, select Satellite Properties to open the receiver specific
En/Disable Satellites dialog.

The tabs of this dialog behave and look very similar to the global
settings. There are only the following differences.

e  Of course, all settings apply for the selected receiver only. They
do not touch the global satellite selection.

e An additional button, Reset to Global, lets you remove all
individual settings and resets the selection to the global
settings.
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En/Disable Satellites x|
GFS Sats | GLM Sats |
™ Recaiver controls the satellite tracking I
[~ Enatle tracking of unhealthy satelites (Trimble)
Dizable thege GPS satellites:
Gl [ G3 [ GIF [ G35 Legend
G2 I G10 I Gia I G25 GPS zatelite status iz
" Enabled

G3 G11 G19 GZ7
u u u u [7 RT dizabled
CG4 MG12 [T G [ G2s [ RT/PP disabled
'Gs C&s ez [ G239 Local & global status:
[[Ge [ G614 [G22 [ G30 [ NGHNEsuslaalaal
67 TG [ G623 [ GH I G1 Different setting
[[G8 [ GI6E [ G4 [ G32

Disable Al RTDisabledll |  DisableMone | ResettoGiobal |

aK I Cancel |

You can easily see if for single satellites the settings are
different at the current receiver. If so, the PRN of that satellite
shows up as underlined. For example, the screen dump shows
the satellites PRN G1 and G12 disabled for real-time and
postprocessing applications. G1 is underlined, thus indicating
that the global setting for this satellite is different (either
enabled or disabled for real-time applications only).

The Enable tracking unhealthy satellites (Trimble) option can
only be selected for individual receiver connections (Default
status: not selected).

Typically, unhealthy satellites are not tracked or used in the
position solution. Some Trimble receivers, however, can be set
to output the observations of unhealthy satellites. With the
Enable tracking unhealthy satellites (Trimble) option selected,
these observations go into the GPSBase system. They are
passed on to Splitter modules, and they are written into data
storage files, such as RINEX files. However, unhealthy
satellites are not used in the position solution.
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Note — Also the Receiver controls the satellite tracking option can be
different from the global setting and will in this case be underlined.

Wide Area Augmentation System WAAS

GPSBase interprets the WAAS data stream of, for example, the
Trimble WAAS receivers, if you activate this feature.

The Wide Area Augmentation System (WAAS) uses satellites
(initially geostationary satellites — GEOs) to broadcast GNSS
integrity and correction data to GNSS users, and to provide a ranging
signal that augments the GNSS.

The signal broadcast via the WAAS GEOs to the WAAS users is
designed to minimize standard GNSS receiver hardware
modifications. The GPS frequency and GPS-type of modulation,
including the Coarse/Acquisition (CA) PRN code on GPS L1 carrier
frequency, is used.

The WAAS codes (the CA codes to be used by WAAS GEOs to
broadcast GPS look-alike signal) are identified by the PRN number,
starting with 120.

A given WAAS GEO broadcasts either coarse integrity data or both
such data and Wide area corrections. The coarse integrity data
includes use/do not use information on all satellites in view of the
applicable region, including the GEOs. Correction data include
estimates of the error after application of the corrections. WAAS
provides data for a maximum of 51 satellites.

There are two types of correction data — fast and slow. The fast
corrections are intended to correct for rapidly changing errors, such as
GNSS clock errors, while the slow corrections are for slower
changing errors, due to the atmospheric and long term satellite clock
and ephemeris errors.
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Activating WAAS

To activate the Wide Area Augmentation System for a WAAS
receiver, right-click the Receiver name in the navigator and select the
shortcut-menu item Activate WAAS. This induces the receiver to send
the WAAS signal to GPSBase. The additional information pane
WAAS for the Receiver module will display the current information.
If a “do not use” signal arrives, the information will be forwarded to
the Availability module.

En/Disable Satellites ]|

GPS Sats| GLM Sats WsS |

Enable WAsS satellites:

@120 INMARSAT ADR-E
122 INMARSAT ADR-AW
126 INMARSAT Reserved
13 INMARSAT I0R
134 INMARSAT POR

ak I Cahicel |

Select the appropriate GEO satellite for the region of your survey
from the WAAS page of the En/Disable Satellites dialog, which is
available using the Satellite Properties command from the Receiver’s
shortcut menu. The WAAS page only shows up, if WAAS has been
activated previously.

See Table 5.7 for the currently available INMARSAT satellites, which
cover the region indicated by the abbreviation characters. Click the
respective option button to select the fitting satellite.
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Table 5.7 INMARSAT satellites and the regions covered by them

Sat ID Code

Region

120 AOR-E  Enables the geostationary satellite for the Atlantic
Ocean Region — East

122 AOR-W Enables the geostationary satellite for the Atlantic
Ocean Region — West

126 Reserved

131 IOR Enables the geostationary satellite for the Indian
Ocean Region

134 POR Enables the geostationary satellite for the Pacific

Ocean Region

Deactivating WAAS

With activated WAAS, the WAAS related shortcut-menu command of
the Receiver module changes to Deactivate WAAS. You can deactivate
WAAS at any time without touching other functions of the receiver or

of GPSBase.

WAAS information pane

If you have activated WAAS augmentation, the Receiver module will
offer an additional information page, the WAAS pane, see Chapter 6,

Section Information pages for Receiver modules.
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Introduction

The most important sources for data input into the GPSBase system
are the reference station receiver and weather stations. Data input is
controlled by Receiver and Weather Station modules. Both types of
modules are connected to GPSBase using the Receivers module. This
chapter discusses their functionality.

Receiver Modules

The Receivers module gives a full overview of the connections to the
reference station receivers (and weather stations as well), while a
Receiver module controls the data received by the respective
connected receiver.

In the navigator, a Receiver module is represented by its connection
name and the status-identifying icon.

Ay Receiver connected and data being received.
sz Receiver connection is not active
i Redundant receiver line

1+ Receiver disconnected

T+ Bad antenna settings

' Status of the receiver is BAD: no data received from the
reference station.

For the navigator item Receiver, at least four pages of information
exist in the information pane. See the Section Information pages for
Receiver modules.

You may configure the receiver properties and, additionally, the
satellite properties. See the sections starting with the Receiver
properties section.
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Connecting a Receiver module

The connection to a receiver must be made explicitly known to
GPSBase. This procedure differs slightly from the adding procedure
used elsewhere in GPSBase. A receiver is connected using the
Receivers module.

There are two ways to connect a receiver:

e Right-click the navigator item Receivers to open its shortcut
menu and select Connect.

e  From the information pane Receivers — Port Info click the Add
connection button.

Both actions start the Connection Wizard with the Decoder page. For
a real-time system select the Trimble concise decoder. To set up
GPSBase for post-processing receiver data, select the Trimble remote
download decoder. For detailed information on connections, see
Chapter 5, Communication Control.

When the connection is selected, set the properties of the receiver.
Later you may edit your settings, if you select Properties from the
shortcut menu. The Receiver Data and Antenna settings pages will
appear.

Additional setting pages can appear, depending on the decoder and
connection type selected. To move through the pages, click the Next
button; Cancel closes the dialog without accepting the changes. Back
lets you return to the previous page. Finally, click Finish to accept the
changes. When displayed as Properties pages, you will find the usual
buttons OK, Cancel and Apply. For details, see the Section Receiver
properties.

If a receiver is not connected correctly to the Control Center, the
GPSBase Receiver module will fail to recognize the receiver. Its
status will change to BAD ( ¥ ). Nevertheless, it will start up
completely, expecting that the receiver will send data by itself and be
on-line later (passive mode).
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Restarting a Receiver module

To re-initialize a receiver using the current settings (provided that an
active connection is established), open the shortcut menu of the
respective module and select Restart Receiver.

Removing a Receiver module

You may remove any module at any time from GPSBase: Open its
shortcut menu and select Remove Module. But, if you remove a
Receiver module from GPSBase, be aware that this will likely
influence the operation of other modules.

Adding modules to a Receiver module

You may add further modules, if you select Insert Module from the
instrument’s shortcut menu. The following modules are currently
available for a Receiver module. Further analysis, data storage and
data output modules are available under the Raw Data Analysis
module, which provides consistent and error-reduced data.

Analysis Tools (see Chapter 10, Section Analysis Tools), such as
e  Point Position Analysis
e Single Point Position

e Raw Data Analysis - this module provides data for the RTCM
corrections (for example, #20/#21, or DGPS)

Data Storage modules (see Chapter 7), such as
e RINEX Storage
e DAT Storage
e RAW Storage
Data output or routing modules (see chapters 8 and 10), such as
e RTController (Trimble)
e  Splitter
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Receiver properties

When connecting a Receiver module to GPSBase you define receiver
properties in form of a settings wizard. You may change the
properties at any time, when you select the shortcut-menu command
Properties of a Receiver module. Then the Receiver Properties dialog
appears. Use it to view and edit the properties of the module.

Settings are collected on the following tabs:

Receiver Data
Antenna

Scheduler (only with non-permanent remote connections, see
Section A scheduled reference station)

Receiver Data Logging Scheduler (only with Trimble receivers
that allow data storage at the receiver, see Section Data
logging)

Trimble Remote Download (only with the Trimble remote
download decoder, see Section Remote data download)

Settings on the Receiver Data page

The Receiver Data dialog lets you define and control the following in
its Station group:

Station ID: must be numeric, 0...1023.

Marker Name: alphanumeric characters are allowed. The first
4 digits will be used for output files obeying the CORS naming
convention.

Allowed characters are A...Z, a...z,0...9, +, -, , and the
space, comma and dot characters.

Note that only 4-character marker names are allowed, when
importing or exporting IGS log files.

Marker Number: additional information about the station.
Alphanumeric characters are allowed.
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Receiver Properties

Receiver Data | Antenna I Receiver Data Logging 5cheduler I

r— Station r~ Position

Station [0 I [ numeric | IGeographicaI j
Marker Name : I R7 Lat: I 48" 01" 21.60304" N
Marker Numnber : I Lor: I 11" 43 14.10663" E

h: I 46030 [m]
i~ Receiver Data
Elewvation Cutoff - I 5 [deg] I Set positon later through "Single: Paint'

Tracking Interval : I 1 [zec]

The Receiver Data group in the Receiver Data dialog lets you set an
elevation cutoff angle in degree and a tracking interval in seconds.
Based on the settings here, the Receiver module filters the data and
passes the filtered data on to its depending modules, even if the
receiver provides observations with lower elevation or higher tracking
rate.

Note — Depending on the connection type established between
GPSBase and the receiver, the settings for Elevation Cutoff and
Tracking Interval control the receiver (if a bi-directional connection is
established) or not (Receiver module in passive mode). In the latter
case, the values displayed here are only used for data filtering in the
system.

Finally, the Receiver Data page additionally lets you enter the known
coordinates of the reference station manually or automatically using
position files. The coordinates in the Position group depend on the
coordinate system. Using the drop-down list in the upper right corner
you may select to display the reference coordinates either as
geographical latitude, longitude, height (default) or as Cartesian
X,Y,Z coordinates. For more details on the position information see
Section Known coordinates of the reference station.
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Settings on the Antenna page

Antenna information is to be set and found on the Antenna page of
the receiver properties. All selections on this page depend on an
antenna information file, the antenna.ini file. For detailed information
on the use of antenna.ini and on antenna phase corrections, see
Appendix C.

The Selection group lets you edit antenna type information. Select
Trimble from the Manufacturer field, and then select an antenna type
from the Type field. The selection offered depends on the
manufacturer chosen. For the selected antenna, a bitmap is displayed
that may give you the geometrical relations for eccentricity values.

Receiver Properties

LT .ﬁnte.nna_l A

[~ Selection——
Manufacturer i ':-
A | Trimble 2l

- Type: i

[ Height

| Anterna height measuredto: - Heightoffest o
: .'IAntenna Phase Center j o I -0.004 [m]__' :

3 Antenna Model:

:IUS Mational Geodetic Survey, ant_info. 003 j 4

Antenna eccentricities are defined by the settings in the Height group.
Edit the Height offset and select the location on the antenna, where
the antenna height is measured to. The selection offered depends on
the antenna type.

Currently, three antenna models are available:
e  Default Trimble Calibration
e US National Geodetic Survey

e Institute for Geodesy Absolute Calibration
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Importing station data from IGS site logs

Besides manually entering the settings, you can also import most of
the station data from data files in the 1GS site log format.
Additionally, several methods exist to enter or update the reference
station position (see Section Known coordinates of the reference
station).

The IGS site logs are ASCII text files conforming the format
specified by the IGS Central Bureau. For detailed information on the
file format, refer to igsch.jpl.nasa.gov/igscb/station/general/blank.log.
The site logs contain detailed information on site properties, such as
position information, antenna information, meteorological
information, and much more. After import of site log information, the
Receiver modules store the information internally, even if it is used
by other modules only. For example, if you add a RINEX Storage
module later (see Chapter 7, RINEX Storage), the comment lines of
the RINEX header can already automatically be filled in, if the
respective information has been imported from the site log.

IGS site logs maintain the history of the site information. When
importing data from such a file, GPSBase always respects the last
available entry, thus ensuring that the most up-to-date settings are
used.

Provide the location of the site log files, thus you do not have to
select a file from a list. GPSBase recognizes the matching file from
the 4 Character ID of the station as defined within the IGS site log.
Files, for which no matching active connection is found, are
dismissed from data import. During import, GPSBase compares its
known station settings with those from the site logs, displays the
differences and lets you discard the import of objectionable data.

707 Tip — Before starting the import of station data from IGS site logs, make

= sure that the respective reference station is already connected to the
Receivers module and that its Marker Name is identical to the 4
Character ID within the site log file.
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To start the import from 1GS site logs, open the Receivers shortcut
menu and select IGS Site Logs / Import. The standard Browse for
Folder dialog lets you select the folder, where the site logs reside in.
The default folder for the import of IGS site logs is <InstalIDir>\ 1IGS
\ Import. If you import files from another folder, this one becomes the
default folder. The importer scans all existing files in the selected
folder. With multiple files for the same station, it automatically selects
the latest one. The Import of IGS Site Logs: Data Comparison dialog
appears.

Import of IG5 site logs: Data Comparizson x|

— Comparnizon resultz: File 1 41

— IG5 site log informatian:

Filesriarne: Ineuf_ZEIDED‘I 2E.log Creation Date: ITuesda}', 18-0ct-2005 10:17:19

Sl |5.5450 KE W odified Date: ITuesday, 18-0ct-2005 10:17-19

Farameter | Syztem Receiver Information | IGS Site Log |
Four character 1D Meuf Meuf

Site name Meufahrn Meufahm

Receiver zerial number Unknowvn Unknowan
Receiver fimware version Unknowvn Unknowan
Elevation cutaff setting [deg) 5 5

Antenna zerial

ARP Up [m] 0.0000 0.0000
ARP Morth [m] 0.0000 0.0000
ARP East [m] 0.0000 0.0000
Alignment from true M [deg] 0 0
Agency

Freferred abbreviation
RIMEX comments

< Bach [ et Aocept

Accept Al and Cloze | Cloze |

The dialog displays a table of comparison results for the reference
station, if the Marker Name matches the 4 character ID within the site
log. Accept updating the station with Accept or with Accept All and
Close. Close closes the dialog without changes.
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Note: Receiver modules or site logs where the system finds no match
do not appear at the Import of IGS Site Logs: Data Comparison
dialog.

The Import of IGS Site Logs: Data Comparison dialog gives you
some information on the current site log file (filename, size and
creation / modification date) and lets you view the information on
important parameters from both, the Receiver module and the site log.
Rows with different values appear in red highlight. Accepting the site
log updates all settings with differences. If the site log contains
invalid values, such as an antenna type missing in the antenna.ini file,
you cannot import the data for this station (the Accept button stays
inactive).

Known coordinates of the reference station

There are several methods how to introduce the known coordinates of
reference stations to GPSBase.

e You can, of course, manually edit the coordinates for each
station. See Section Settings on the Receiver Data page.

e You can import positions (combined with other station data)
from files in the 1GS site log format. See Section Importing
station data from 1GS site logs.

e You can import the coordinates for all reference stations of
your network from an ASCII position file. See Section
Importing coordinates using a position file.

e If no known coordinates are available, you can use the single
point position as reference coordinates. See Section Using the
averaged single point position.

Importing coordinates using a position file

Tedious typing-in of Cartesian coordinates for reference station
configuration and maintenance can easily be avoided: Use a position
file in the ASCII text format, which contains the StationID and
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respective X, Y, Z coordinates, separated by spaces or tabs. Anything
following a # character is a comment and is ignored.

For example
272 4191647.0092 899148.6687 4707396.7464 # York 5700cons. TRM41249  0.000

You can create position files using any text editor or by any software
that outputs text in the required format. The Receivers module, for
example, lets you output position files, if you use its shortcut menu
command Save Position.

To update positions using a text file select the main menu command
File / Update Position and open that file. GPSBase then updates the
coordinates for all stations with the coordinates found here. Of
course, other station information remains untouched.

Tip — The position update is done for all stations found in the text file
that are known in any configuration made for GPSBase.

Using the averaged single point position

If known coordinates are not available, you can use the averaged
position provided by the Single Point Position module. At the
Receiver Properties dialog / Receiver Data tab select the Set position
later through ““Single Point™ option. This adds to the Receiver
module a Single Point Position module and uses its averaged
positions as known coordinates for the reference station receiver.

A scheduled reference station

You may schedule your connection to the reference station receiver to
be activated for data transfer only during pre-defined periods.

For a scheduled connection, configure the connection profile with one
of the following settings:

e  Select a Socket Client driver and select the Use as Remote
Connection option.
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e Select a TAPI Modem driver.

After you finished the connection and selected the receiver type, the
Scheduler settings page will appear additionally to the Receiver Data
and Antenna settings pages. Use it to select ...

e Adaily period (start time and duration),
e  The days, for which this period applies,

e  For a system using a remote data download decoder, the
additional option Repeat hourly (selected) starts the scheduled
download every hour within the defined time period.

FReceiver Properties
Receiver Data I Antenna  Scheduler | Receiver Data Logging 5 cheduler I

¥ Use scheduler
— Schedule

Select receiver connection time frame

Start time {local) IUSZUU:UU =l

=l
Diuration [hours] |1 i}
¥ Monday ¥ Friday ¥ Repeat haurly
M Tuesday ™ Saturday

W wednesday ™ Sundap

¥ Thursday

QK. | Cancel I Apply |

For a scheduled reference station, you may manually start and stop
the connection using the Start Connection and Stop Connection
commands from its shortcut menu, if the Use scheduler option is not
selected.

During times that are excludezd by the scheduler, the navigator icon
for the receiver changes to =7, indicating that the receiver is sleeping.
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Data logging

Trimble receivers can store observation data files to the internal
memory. With an active connection, you can configure this data
logging in the Trimble receiver by an external command from the
GPSBase control center using the Receiver Properties / Receiver
Internal Data Logging dialog.

Receiver Properties

Receiver Data | Antenna | Scheduler  Receiver Intemal Data Loaging |
[V Enable the D ata Logging Controller

— Data Logging Contraller

~ Log data internally at the receiver for the time
scheduled below

Start time [local 00 =
flacal) |na.uu.uu =

Duration [hours] |‘| ]

W taonday I Fridayp

W Tuezday ™ Saturday

v ‘Wednesday [~ Sunday

W Thurzday  File logaing interval [secs) I1

ak. I Cancel | Aol |

The Enable the Data Logging Controller option defines, whether the
Receiver module controls the internal data logging at the receiver or
not. If this option is not selected, the selections at the Data Logging
Controller group are disabled. In this case, you can use the dialog to
view the current settings at the receiver. If you select the Enable the
Data Logging Controller option, the selections at the Data Logging
Controller group immediately get active and will control the receiver
settings, as soon as you accept the changes.

To switch on logging at the receiver, make sure the Enable the Data
Logging Controller option is selected and then select the Log data
internally at the receiver... option. Use the scheduler options at the
Data Logging Controller group to define a logging time schedule:
Select a time range (Start time and Duration) for each day and a
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number of days during the week. Edit the File logging interval field
to define the epoch update rate [in seconds].

To switch off logging at the receiver, make sure the Use scheduler to
control internal receiver data logging option is selected and then
remove the selection from the Log data internally at the receiver...
option.

Tip —For the setup process of the connections Trimble recommends to
never select the Enable the Data Logging Controller option. Thereafter,
if you wish to configure data logging from the control center, go to one
of the active connections to this receiver, re-open the Receiver
Properties / Receiver Data Logging Scheduler dialog, select the Enable
the Data Logging Controller option, and then select, whether logging is
to be switched on or off together with the time schedule, if applicable.

Remote data download

You can run GPSBase not only as a real-time system, where the
receiver immediately sends the observation data, but also in post-
processing mode. In post-processing mode receivers store the
observation data internally, until the data is requested by the GPSBase
Receiver module by a scheduled connection.

The combination of real-time and remote download decoders is not
possible. You can run the system only in either of the modes.

Note — During first configuration of a post-processing system the
remote receiver must be available. A passive setup is not allowed.

To start a GPSBase system in postprocessing mode, select the Trimble
remote download decoder, when connecting the receiver to the
system. The connection must be set up as a remote connection. After
you have selected the connection, the connection wizard comes up
with five settings pages:

e  The default Receiver Data and Antenna pages.

e  The Scheduler page to schedule the (daily) connection to the
reference station receiver. In post-processing mode, the
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additional option Repeat hourly is available. If it is selected,
GPSBase starts the data request every hour within the defined
period.

e The Receiver Data Logging Scheduler page that defines the
amount of data that is written to the receiver’s internal memory.

Receiver Properties

Fieceiver Data | Antenna | Scheduler | Receiver Data Logging Scheduler  Trimble Remate Download I

—Data Age

b aximum file age for download [days) |2D

—MetRS FTP Setting:

IP address ILH"I‘H:I-I
Port |2‘I

' Anonymous
@ NetRS user Password I“”””"

Tranzmizzion speed

QK I Cancel | Apply |

e The additional Trimble Remote Download page. Its Data Age
group lets you define the maximum file age of data for
download (in days). Files older than the age defined here are
deleted from the receiver’s internal memory.

Trimble NetRS receivers are designed for data download using
an FTP connection over the internet. Use the settings of the
NetRS FTP Settings group to make the Trimble NetRS
receiver’s IP address and FTP port known to the system. If the
receiver is set up in a way that it requires a password for
remote control, select the NetRS user option and edit the
Password field. If no password is required, you can keep the
default selection Anonymous. Depending on the network
connection to the receiver select a transmission speed (fast,
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medium or slow, see Table 6.1) in the Transmission Speed
field.

Table 6.1 Transmission speed

Speed Network Approximate transmission time per
type 1 hour data file

Fast Intranet 2 minutes

Medium DSL 5 minutes

Slow ISDN 10 minutes

The further system configuration is identical for both processing
modes.

Satellite settings

The En/Disable Satellites dialog appears, when you select Properties
Satellites from the shortcut menu of a Receiver module. Depending
on the receiver type, you may edit the satellite settings for GPS or
GLONASS satellites or both. For each satellite system, the respective
<Satellite System> Sats page lets you disable single satellites either
for real-time only, or for real-time and postprocessing by repeatedly
selecting the respective check box. To disable all or none of the
satellites use the Disable All / RT Disable All / Disable None
buttons. By default, no satellite is disabled. For more detailed
information on satellite selection, see Chapter 5, Section Satellite
Selection.

Input of meteorological and tilt data

Some types of receivers, such as the Trimble R7 or Trimble 5700
receivers are capable of requesting data, such as meteorological data
or tilt measurements, from multiple external instruments and to pass
the data through to the GPSBase system. An active connection to the
receiver is necessary.
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The sensors and the receivers need to be capable of supporting the
"daisy chaining" of multiple instruments on a single serial port. This
feature is most often used to support data collection using both
meteorological and tilt sensor devices on a single RS232 port. Daisy
chaining may be accomplished using custom cabling where the
"transmit data" (TXD) RS232 line from one instrument is connected
to the "receive data” (RXD) RS232 line of the next instrument. The
receiver sends a command to the first instrument in the chain. Each
device responds to a specific address. If the command is addressed to
the instrument, it sends a measurement response to the next device in
the chain. Otherwise, the command is transmitted without
modification, and the next device has an opportunity to process it.
The receiver receives and logs the response from the last instrument
in the chain.

Note — Find a list of the currently available decoders for weather
station data in Appendix A. You may also add a weather station
directly to the system, whose data don’t loop through a receiver. For
detailed information, see the Weather Station Module section of this
chapter.

Met and tilt settings

To define the communication settings for external sensors select the
Extended Properties command from the Receiver module’s shortcut
menu. The Extended Properties dialog appears.

The Met / Tilt Settings tab contains the parameters and commands to
be used for the communication with the sensors. Use the Receiver
Port group to select the serial port of the receiver the sensor is
connected to and to set the port parameters, such as the transmission
baud rate, parity, data bits and stop bit.

The Met/Tilt group lets you set the command strings to be sent to the
sensor. For information on initial and repeat strings refer to the
operating manuals of the sensors. Enter the strings in the Command
field and schedule the repeat time in the Schedule selection field next
to the respective string. For scheduling an initial string and for testing
the connection select the scheduling option Once. You can define
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multiple command strings in a single edit field, if they are repeated
with the same update rate.

Extended Properties
et / Tilt Settings I Tilt &larmn T hrezhold: I Voltage and Temperature I Tracking Settings I
~Receiver Pot———————————— [~ Met/Tilt
Paort lm Command Schedule
[otooPs |ance [~
co [0 noPan [1minte =]
Parity: lm
D ata Bits: m I I o j
Stop Bits: m I Ifo j
[ |ai =
| E—
,TI Cancel |

Tilt alarm settings

You can configure the Receiver module in combination with the
Alarm module to issue alarms, if the external sensor detects offsets
from given values. The Alarm module lets you select the following
alarm condition for the Receiver module:

e Tiltangle exceeds threshold

Set the limits for the alarm conditions in the Tilt Alarm Threshold
dialog. For detailed information on the Alarm module see Chapter 9,
System Monitoring and Control.

For tilt sensors, you can define two threshold values. If the tilt angle
exceeds either of them, an alarm will be sent. For a known tilt of the
sensor, you can predefine a base angle for tilts in Y and X axis (pitch
and roll) in the Base edit fields (default: 0°). Edit the values for the
maximum allowed offsets from that base value in the Offset fields.
Alarms are only sent, if the tilt exceeds the addition of the values in
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the Base and in the Offset field for either the pitch (default: 1°) or the
roll angle (default: 3°).

Extended Properties

et / Tilt Settings  Tilt Alarm Thresholds I altage and Temperature I Tracking Settings I

= Tilt Sensor

An alarm will be sent, if the tilk angle exceeds the offzet from the base value.

Baze Offzet

Pitch [v-Tilt, Morth-S outh Tilk): I 0 deg +/- I 1/ deg
Rioll po-Tikt, Eastwest Til: [ 0ldeg w3 dea

Ok I Cancel

Display and storage of sensor data

If the decoder is able to decode the response string for meteorological
data from sensors in chain, the Receiver module information pane
adds a view for this data. The Met tab graphically displays the
temperature, pressure and humidity values. It displays the values for
the last hour and 24 hours, depending on your time range selection.
Select the parameter to be displayed using the selection bar at the
right side of the graph. For a detailed general description of graphs,
see Chapter 3, The Main GPSBase Window.

Tip — The responses from the sensors received by the Receiver module
are displayed in text style in the Receiving tab of the information pane.
With a DAT Storage module added to the Receiver module, the
response string is saved in text style in the DAT file.

If a RINEX Storage module is appended to the Receiver module, it
creates additional RINEX MET files from the decoded response
strings.
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Hoehenkirchen: Met g
Temperature
[ [Humididty
[ |Pressure
20.28° 1
20.19¢
20.08° : :
10:20 10:40 11:00 11:20
01.03.2004 O ptions v|

Satelites Info M SkyPlat b Receiving J\, Receiver Info ) Met

Receiver voltage and temperature

Modern Trimble reference station receivers, such as the 5700, R7 and
NetRS receivers, actively connected to the control center can transmit
information on their temperature and voltage status. GPSBase
requests the voltage and temperature status every five minutes. The
voltage status is given for external power supply as well as for
internal batteries in volt and/or in percentages. To view the voltage
and temperature status of a single receiver, use the Receiver Info tab
in the receiver’s information view (see Section Information pages for
Receiver modules). The information is also available at the Voltage
and Temperature Info tab in the Receivers module’s information view.
See Chapter 5, Section The Receivers information pane.

You can configure the Receiver module in combination with the
Alarm module to issue alarms, if the internal Trimble receiver sensors
detect offsets from given values. The Alarm module lets you select
the following alarm conditions for the Receiver module:

e  High temperature in the receiver

e  Receiver running on low voltage
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To set the limits for the alarm conditions select the Extended
Properties command from the Receiver module’s shortcut menu. The
Extended Properties dialog appears. Select the Voltage and
Temperature tab. For detailed information on the Alarm module see
Chapter 9, System Monitoring and Control.

Extended Properties

et / Tilt Settings | Tilt &larm Thresholds  Yoltage and Temperature I Tracking Settings |

—%oltage and Temperature Senzor

[V Activate alam for receiver voltage and temperature

Threshaold

Temperature, upper limit: I 50T

Yoaltage, lower limit: I 100 ar nE

Ok I Cancel I

By default, alarming for physical receiver properties is not activated.
To activate alarming, check the Activate alarm... checkbox. Use the
Temperature, upper limit edit field to define the threshold value for
high receiver temperature. Default: 50 °C. To set the alarm thresholds
for low receiver voltage, edit the values for the minimum allowed
voltage in absolute and relative numbers (in volt and percentage) in
the Voltage, lower limit edit fields. Default values are 10 V and 30 %.
If the receiver’s temperature or voltage exceeds any of the values, an
alarm is issued.

Tracking settings

The newer Trimble reference station receivers provide many

advanced settings for internal receiver configuration, such as carrier
phase smoothing of the raw observation data (starting with the 5700
receiver) or the observation of the new civil signal on the L2 carrier
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phase, L2C (R7 and later). With active connections, you can
configure these settings in the Trimble receiver by external
commands from the GPSBase control center. To do so, select the
Extended Properties command from the Receiver module’s shortcut
menu. The Extended Properties dialog appears. Select the Tracking
Settings tab.

Eztended Properties X
hdet # Tilt Settingsl Tilt &larm T hreshaolds I oltage and Temperature  Tracking Settings I

— Extend receiver setting

™ Enable camier smocthing
¥ Enable clock stesring

Tracking Mode

L2 acking:  [L2 - Legacy x| L2Ccode: |L2CS - CM/CL v[
GLM tracking: IG‘I -C&and P j
0K I Cancel |

To enable carrier smoothing at the receiver, select the Enable carrier
smoothing checkbox (default: not selected).

As the internal time at the receiver is not perfectly stable with respect
to the GPS time standard, this drifting effect will cause receiver time
and GPS time to slowly diverge. Trimble receivers such as the NetRS
and later can compensate for this drift by periodically re-
synchronizing the receiver time with GPS time using the estimated
receiver clock offset. This periodic resynchronization is referred to as
clock steering. To enable clock steering, make sure the Enable Clock
Steering checkbox is selected (default).

Use the Tracking Modes group to select the settings for the codes on
the L2 frequency and, if applicable, for the GLONASS G1 frequency.
For available L2 tracking modes see Table 6.2.
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Note: For Trimble receivers not supporting one or several of these
tracking modes, these are not displayed for selection.

Table 6.2 L2 tracking modes

Tracking mode Description

L2 — Legacy Uses C/A and P code on L2.

L2 — CS with Legacy Uses the civil signal L2C, which consists of
fallback some combination of L2 CM, L2 CL, and data.
If the L2C is not available, the receiver falls
back to the Legacy tracking mode.

L2 — CS and Legacy Uses both L2C and Legacy.

The L2C code selection applies for the civil signal on L2: With L2CS
— CM/CL, the default selection, the receiver tracks both the Moderate
length code (CM) and the Long length code (CL); to track only the
Long length code, select L2CS - CL.

Use the GLN tracking drop-down list for selecting which code to
track for GLONASS or if to track GLONASS not at all (Disable). To
only track the CA code on the first GLONASS frequency, select G1 -
CA, to track both CA and P keep the default selection G1 - CA and P.
If GLONASS tracking is not disabled, the second GLONASS
frequency is tracked anyway.

Receiver control using a web browser

The Trimble NetRS receivers are designed for remote control of their
functions using any Internet browser. To activate direct control from
inside GPSBase, right-click the NetRS Receiver module name in the
navigator and select the Direct Receiver Control command. This
action opens your default Internet browser with the receiver’s
homepage. For detailed information refer to your receiver’s manual.
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Information pages for Receiver modules

i GP5Base - [MyStation]

File Stationt “iew Help

For the Receiver, four standard information pages exist. You may
select them by clicking on the tab at the bottom of the information
pane. If the WAAS option has been activated, a further information
page will show up. If weather data are derived from sensors in chain,
the additional Met info page is available, see Section Input of
meteorological and tilt data.

A traffic light in the upper left corner indicates the general tracking
status:

e  Green: Tracking
e Red: Not tracking

Information page Satellites Info

The Satellites Info information page displays the tracked satellite data
for the current epoch. On top, it displays the full receiver name. The
tracked satellite information is given in the format as listed in

Table 6.3.

= GPSBass 3 . .
¢ Regher StationA: Satellites Info g
L. Stationd
&8 Ephemeris [5at < [EIp ] 821 [ sMRaa] sur Lz | ca | L2 [ URA [ Health (ephi | Health [alm) | -
el Amanac W GPS1 B 2 } . .. 20 0D 0

¥ oGrsz 12 0m: 47 25 412 9162 20 O ]

¥ GPsE 22 119 44 39182 9162 28 0 ]

¥ GFSE = 18 50 45 912 9162 20 O ]

A GPs10 13 &0 40 k' g2 81 20 0 ]

A GRS15 100 191 g g : - o280 ]

dh GPSTE 15 2% 44 ki 0 7 20 0 ]

A GRS E 33 47T 45 43 3 3M3 o200 0 ]

PGPz 5 3 e e : - o200 ] b

M GPS 48 2 43 4 T3 T2 280 ] =
<| | j Satelites Info j{SkyPIcﬂ }\Receiving }\Receiver Info,"
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Table 6.3 Satellite information from the Receiver information page
Satellites Info

Column Arrow is..
header

Specification

Sat Satellite system (GLN or GPS) and PRN number;
graphical satellite status in form of colored arrows:
Green Satellite is healthy
Yellow Broadcast ephemeris too old or not available;
almanac not available
Red Unhealthy; below cutoff
@ Fast ascending satellite (> 3°/ 10 min)
£ Slowly ascending satellite (< 3° /10 min)
= Not tracking
£ Slowly descending satellite (< 3° /10 min)
b Fast descending satellite (> 3°/ 10 min)
El Satellite elevation in degrees
Az Satellite azimuth in degrees
SNR (CA) Signal-to-noise ratio on L1, either in CA code or
SNR (P1) P code or
SNR (CA/P1) both [dB/HZ]
SNR (L2) Signal-to-noise ratio on L2, either legacy or
SNR (L2C) civil code  [dB/HZz]
CA Tracking counter without LLI (CA)
if tracked, but unhealthy: value = 0
L1 Tracking counter without LLI (L1)
if tracked, but unhealthy: value = 0
L2 Tracking counter without LLI (L2)
if tracked, but unhealthy: value = 0
URA URA

Health (eph)

Health status value according to ephemeris

Health (alm)

Health status value according to almanac
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Information page Sky Plot

The polar sky plot shows the locations of visible and available
satellites. The satellite visibility (azimuth and elevation) is computed
from the almanac information provided by the Almanac module.

Hoehenkirchen: SkyPlot ol

Details

il Vigble Satelites: 12
®  Available Satelites: 10

- —— - Elevation Maszk: B*

Satelltes Info g, SkyPlot 4 Receiving j Receiver Infa [

The plot is North-orientated: the upward vertical axis points to North.
Center of the circles is the zenith (elevation angle 90°) and the outer
circle shows elevation 0° (i.e., the horizon). The dashed line indicates
the current elevation mask setting, whose numerical value is given in
the Details group.

The tracks of all selected visible satellites are projected onto this map.
The dot in the center of the track indicates the current satellite
location. The traffic light colors indicate the satellite availability in
the same way as the arrow icons do in the Satellites Info information
pane.

Arrows through the satellites indicate their movement for the last and
the following half an hour. For unhealthy satellites (yellow, red) or
where ephemeris is not available movements cannot be displayed.

The Details group summarizes the number of all visible and available
satellites as well as the current elevation cutoff.
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Information page Receiving
The Receiving page displays the following for each tracked epoch:

e Thetime

e  The number of satellites tracked

e The PRN numbers of the tracked satellites in brackets

e Received ephemeris

e Received almanac

e Received data from external sensors, such as weather or tilt

data

With a bi-directional connection, you may also manually request a
new almanac and updated ephemeris for all satellites using the
Reguest Almanac or Request Ephemeris buttons.

b4 o . o o =

2| Hoehenkirchen: Receiving :

1556420 @©5ats [ 30 & b 14 10 25 24 17 ] =

1356430 BS5ats [ 30 6 6147025 2417 ] b

1356440 S5ats [ 30 5 B 1410 25 24 17 ]

1356450 BS5ats [ 30 B 614710 25 2417 ]

1356460 S5ats [ 30 5 B 14 10 25 24 17 ]

1356470 BSats [ 305 6147025 2417 ]

1356480 BS5ats [ 30 B 614710 25 2417 ]

1256490 SS5ats [ 30 5 B 14 10 25 24 17 ]

Ephemeriz for zat B

1ZEGEND  G5ats [ 30 5 B 14 10 25 24 17 ]

T35ER10 BS5ats [ 30 B 61470 25 2417 ]

1%E6E20  GSats | 30 5 B 14 10 25 24 17 ]

T85ERA0  BSats [ 30 B B 147025 24 17 ] —
Request Almanac | o
Request Ephemeriz |

Jid|

Satelites Info }\SkyPIDt }\Receiving AReceiver Info ,l'
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Information page Receiver Info

With a bi-directional connection, the Receiver Info group of the
Receiver Info page gives information on the receiver connected to the
current port:

e  Receiver Type
e  Serial number
e  Firmware \Version

In passive mode, the entry for the receiver type is derived from the
decoder; all other entries of the Receiver Info group are UNKNOWN.

Hoehenkirchen: Receiver Info 2

— Receiver Info

Type

Senal number |D22D24DBD4

Firmnweare version INa\-' 210/ Boot 1.31

— Diriveer [nfarmation

Driver |S ocket Clisnt

Config ISocket Client for DET-vBLWA 12304

Communication I

Bytes IndOut I 03ge72892 4 [019598

— Receiver Statu

Temperature |38 T

Fower supply |'|B.1 YW 100 % Esternal port 2

E stemal power status B attery power status

[iB1v 2 0oV |ozv s oov

Satelltes Info A SkyFlot j Receiving j, Receiver Info

For information on the connection (driver and connection settings)
and the connection status, see the Driver Information group. The
Communication field displays current status information. For the time
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the connection is running, the Bytes In / Out fields accumulate the
received (in) or transferred (out) bytes.

The Receiver Status group gives you full information on the physical
status of a Trimble reference station receiver. Temperature displays

the current temperature in the receiver. A summary of the current

status of the power supply in use, including the voltage in absolute
numbers, its percentage of the maximum possible voltage of the
respective power supply, and the current power source (external port
number or internal battery slot), follows in the Power supply field.
The fields below indicate the absolute voltage for all available
external ports for power supply (External power status) and batteries
in internal slots (Battery power status). In passive mode all entries are
marked by “- -*. For information on how an alarm can be issued in
case thresholds are exceeded, see Section Receiver voltage and

temperature.

WAAS information pane

If you have activated WAAS augmentation, the Receiver module will
offer an additional information page, the WAAS pane.

4 o
Hoehenkirchen: WAAS =
EGNOS Satelite: 120 [23425023418023416802342502342502341023470234902342602341
Sat | Fic [fa... | UIDRE [fast) | SigmaZ [fast] | [egration factor | Latency [fast) | Monprec. timeout | Frec. time... | -
{7 GPS 1 000rm Mot Monitored Mot Monitored 3.30 mmds 1s 2T s 183
{7 GPS 2 000m  MotMonitored Mot Manitored 3.30 mmds 1z 27z 183
{7 GRS 3 000m Mot Monitored Mot Monitored 3.30 mmds 1z 27 s 18:
{7 GPs 4 000m Mot Monitored Mot Monitored 3.30 mméds 1s 27 s 183
# GFs 5 075 m 2.25 0.468 3.30 mm/s 1s Vs 18s
B GPs 6 280 m 3.00 0.832 3.30 mmds 1z 27s 182
{7 GPS 7 000m MotMonitored Mot Manitored 3.30 mmds 1z 27 18z
{7 GPs & 000m Mot Monitored Mot Monitored 3.30 mmds 1s 27 18=
[ GPs 9 000m Mot Monitored Mot Monitored 3.30 mméds 1s 27 s 183
#@ GPS 10 2%m R25 2547 3.30 mm./s 1s Vs 18+«
{7 GPS 11 000m  MotMonitored Mot Manitored 3.30 mmds 1z 27z 183
{7 GPS 13 000m MotMonitored Mot Maonitored 3.30 mmds 1z 27 s 18: LI
W coe a4 4 an icn 4 n A 4 o an .
Satelltes Info f, SkyPlot  Receiving A Receiver Info b wass
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The WAAS page displays information in two areas: above, it displays
the name of the information service and the identification number of
the current INMARSAT satellite. For example: In Europe, it is the
European Geostationary Navigation Overlay Service (EGNOS),
which is broadcast by the satellite 120 (INMARSAT AOR-E).

Next to the satellite ID, a field continuously displays the message
types that are currently received by the receiver. The message type 0
indicates that the following messages can only be used for testing.
Currently, GPSBase supports the message types as listed in Table 6.4.

Table 6.4 Supported WAAS message types

Type Contents

0 Do not use this WAAS signal for anything (for WAAS testing)

1 PRN Mask assignments, set up to 51 of 210 bits

2t05 Fast corrections (Prc, UDRE, 6°uore)

6 Integrity information

7 Fast correction degradation factor

24 Mixed fast corrections / long term satellite error corrections
25 Long term satellite error corrections

The list displays for each satellite the current integrity data and wide
area corrections (see Table 6.5).

Redundant communication link

To make sure that the communication with your reference station
receiver is working, even after a breakdown of the primary
communication link (for example, if the public communication
network is down, or if a modem fails to work properly), you can set
up your Receiver module for the use of a second hardware or
software connection. Typically, you will select a dial-in mode
connection as secondary line. GPSBase activates the second line
automatically after a pre-defined timeout. When the primary line is
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again working correctly, an automated procedure makes sure that this
primary line is reactivated.

Table 6.5 WAAS integrity data and wide area corrections

Column Specification

header

Sat Satellite PRN

Prc (fast) Fast corrections [meter]

UDRE (fast)  User Differential Range Error [meter]

Sigmaz2 (fast) The parameter o°upre is the variance of a zero-mean
Normal distribution, which overbounds the user
differential range errors, which are due to fast
corrections and long term clock and ephemeris
corrections, given the current performance of the
system. [meter?]

Degradation  The degradation of accuracy is modeled to account for

factor the possibility that any messages are missed by the user
Latency (fast) Difference between WAAS time signal and current time
[seconds]
Nonprec. Time-out interval for non-precision approach [seconds]

Timeout

Prec. Timeout Time-out interval for precision approach [seconds]

Adding and removing the backup functionality for a
receiver

To make the second line known to GPSBase or to change settings for
the backup, right-click the Receiver module in the navigator and
select the shortcut menu command Redundant Communication. Select
Prepare Backup Line. The Connection Wizard allows you to (add
and) select a connection configuration that defines the secondary line.

Tip — For backup lines, Trimble recommends remote connections with
dial-in function, such as a modem or a socket connection used as
remote connection.
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After you have finished the configuration the Backup Line
Configuration dialog appears.

Backup Line Configuration

—Activation of secondary line

Timeout far primary line I 30 zec

Flease uze multiple of 10 seconds

— Reactivation of primary line after

Continuous epochs I 30

— Connection configuration

Mame: | ‘Wertach Change >>|

Ok I Cancel |

Use Timeout for primary line of the Backup Line Configuration
dialog to define how long the backup line waits until it starts up after
the primary line stopped transmitting data. Multiples of 10 seconds
are allowed for editing. Default: 30 seconds. The settings of the Re-
activation of primary line group define when the primary line will be
reactivated, after the system has recognized that the line is available
again. Set a minimum number of epochs that the Receiver module
must continuously receive from the primary line before it reactivates
that line automatically. The default value is 30 epochs.

The Name field in the Connection configuration group displays the
selected connection configuration. To change the connection settings
click Change. The Connection Wizard appears and allows you to
select another connection.

To manually stop using the redundant line right-click the Receiver
module in the navigator and select the shortcut menu command
Redundant Communication. Select Disable Backup Line.
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Manually starting and stopping the secondary line

If you want to start the data transmission using the secondary line (for
example, to test that line), right-click the Receiver module in the
navigator and select the shortcut menu command Redundant
Communication. Select Start Backup Line. After a secondary line has
started (either forced by timeout of the primary line or by a manual
start), stop the data transmission by the secondary line and return to
the primary communication link. To do so, select the Receiver
module’s shortcut menu command Redundant Communication/Stop
Backup Line.

Actions of the backup functionality

If the primary connection stops to continuously transmit data, the
backup function waits for the time defined in the Timeout setting.
Then the Receiver module uses the secondary connection.

At the navigator, the icon of the Receiver module icon visually
displays the use of the backup line: % indicates that the primary line
has been disconnected (red) and the secondary line is working
(green). The information view pages Receiver Info (for the Receiver
module) and Port Info (for the Receivers module), always display the
actually used configuration, either the primary one or the backup line.

Tip — A Receiver module continues using its second communication
link until the primary line continuously restarts sending data for a pre-
defined number of epochs or until you stop it using its shortcut menu
command Stop Backup Line.

If an alarm has been set for the case that the receiver switches to the
backup communication line, then also the Alarm module reacts and
issues the specified alarm (see Chapter 9, Section Alarm System).
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Alarm Selection

Seleot TaM Module: [ Receiver Module =l

Select one alarm condition, then click Mest:

< Receiver Module: Mo data from receiver
b o Feceiver Module: Switched to backup commurication link,

™ Show all alams

< Bt I Mext > I Cancel

Weather Station Module

The Weather Station module graphically displays the data received by
the connected weather station.

The Weather Station module is added to the Receivers module using
its Connect options. For general information on the connection of
modules to the system, see Chapter 5, Communication Control. For
the specific connection to the weather station, mind the following:

e From the Connection Wizard, select one of the Weather Station
decoders. Currently, you can select from the following
decoders:

e  \Weather Station (NMEA output format).
e  \Weather Station Vaisala HMP 243.
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For the Weather Station (NMEA output format) decoder, note
the following:

e  The decoder can be used for the communication with
different weather station brands and models (see
Appendix A) with standard settings.

e  The decoder sends the following P9 command to the
weather station: *0100P9<cr><If>

e Asanswer from the weather station the decoder expects an
NMEA string like the following:
$PASHS, XDR,P,<Pressure Value>,B,<SN>,C,<Temperature
value>,C,<SN>,H,<Humidity value>,P,<SN><CR><LF>

e The decoder expects and can identify the following units:
For pressure P: B, meaning bar
For temperature C: C, meaning Celsius
For humidity H: P, meaning percent

e  <SN> is the Transducer Serial Number (typically in the
format DQ###tH)

Add a new connection. The connection name represents the
Weather Station module. After the connection is finished, it will
show up in the navigator below the Receivers module.

If the weather station is connected using a serial cable, select
the Serial Port Handler for the driver DLL. Select a COM port
and the connection parameters, click OK.

Alternatively, you can use the Socket Server or Socket Client
driver DLLs, depending on your hardware setup.

Edit the settings for the new module. For a description of the
settings see the next paragraphs. For a Vaisala weather station
only: If your system has a separate barometer sensor, use the
Barometer Selection dialog to define the second connection.

Click Finish.
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Weather Station properties

When connecting a Weather Station module to GPSBase define the
instrument properties in form of a settings wizard. You may change
the properties at any time, when you select the shortcut-menu
command Properties of a Weather Station module. Then, the Weather
Station dialog appears. Use it to view and edit the properties of the
module.

Settings are collected on the following tabs:
e Station Data
e  Barometer Selection (only with a Vaisala weather station).

Use the Station Data dialog to edit the Station Name and to define an
Update Rate for the data collection.

With the Vaisala decoder selected, the additional Barometer Selection
settings dialog is available. It applies, if your Vaisala meteorological
station consists of two separate instruments. The main connection is
reserved for the temperature and humidity sensors, while the
barometer needs a second connection. In this case, select the Add
Barometer Vaisala PTB220 option. (If the option is not selected, the
barometrical data does not contribute to the system, even if a
connection to the barometer is known.)

Click Change to make the connection to the barometer known to the
system or to change a known connection. The driver selection dialog
appears offering only the following two selections:

e Serial Port Handler
e Socket Client

Select the matching driver and finish the connection as described in
Chapter 5, Section Driver Selection. Then, the connection name
shows up in the Barometer Selection dialog.
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Weather Station information pane

For the Weather Station module, there is the Graph information page.
It graphically displays the meteorological parameters (temperature,
pressure or humidity values) either for the last day or for the last hour,
depending on your time range selection. Select the parameter to be
displayed using the selection bar at the right side of the graph. For a
detailed general description of graphs, see Chapter 3, The Main
GPSBase Window.

i GPSBase - [MyStation]
File ‘“Weather Station View Help
= GPSBaze o i : =
- Rocehes Weather Station: Graph =
<+ Hoshenkichen
I2 Weather Statior T ILastHour =]
Ephemeris Humfd.fty
fi:manac 51.0% [T emperature
iy Slam P Humidity
A9 0% [ 1Pressure
47.0% /\/_\_/—JX/_/
45.0%
43.0%
41.0%
32.0% T
2:59:50 PM 3:01:49 P
11127100
<| | _DI 4I:I\Graph}
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Data Storage

In this chapter:

Introduction

Storing Receiver Data to Hard Disk
RINEX Storage

Compact RINEX

DAT Storage

Raw Data Storage

Compressing Data Files

Storage Integrity

File Rollover Command
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Introduction

To analyze or post-process the system GNSS data it is necessary to
store the receiver’s data. This chapter describes all Data Storage
modules and compression / integrity tools supported by GPSBase.

Storing Receiver Data to Hard Disk

GPSBase comes with a huge selection of modules for reliably
collecting and storing files for post-processing. You can add one or
more data storage modules to each Receiver module, Raw Data
Analysis module, Weather Station module. Set the mouse focus onto
the respective module and right-click to access its shortcut menu.
Select Insert Modules to open the module selector dialog.

Depending on the root module, you can select from the following
storage modules:

e RINEX storage

e  Compact RINEX storage

e DAT file storage (Trimble Navigation data format)

e Raw data storage (receiver type specific binary data)

Each of these can be configured to write to a local hard disk or onto a
network drive. Note that you can also start as many modules of the
same type as you like (for example, to write one second RINEX files
to a local hard disk and to concurrently write 15 seconds RINEX files
to any other path for the same reference station).

Reports on stored data

Some data storage modules additionally write log protocols into
reports. If you have activated reporting for data storage (see Chapter
3, Section Reporting), then by default two types of reports are
generated in XML format, the <data type> Report and the <data
type> Summary report. See Appendix G, Section Data Storage
Reports. Additional reports are available on demand.
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To start reporting, select the main menu command File / Reporting to
open the Reporting dialog. From the Reporting Selection tab, select
the Storage Reports check box. The Special Storage Reports dialog
appears at once. If, however, storage reports are already selected, you
may view and edit the Special Storage Reports dialog at any time
using the adjacent Details button.

Special Storage Reports X

v Dverview Text Feport

[rata gap limit I 5 [zec]

—Index Filez

¥ D0lndex File

¥ HTHL Index File Define Header |

Index generation everny I 117 [min]
Files: |
E=tenzions:
& AlEH e
 User defined 773
|
= Tim
= h
T j
Path to scan:
D:“RefStationz\F eports' B
Ok | Cancel |

The Special Storage Reports dialog lets you select one or several of
the following files to be created additionally to the standard reports.

e  Overview Text Reports: With the RINEX and DAT data
writers, these summary report files in text format list the
available data. For each data type, one daily file is written and
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stored in the reports folder, whose file name obeys to the
format YYMMDDFFF.txt, where Y'Y stands for the year, MM
for the month, DD for the day of month, and FFF stands for the
data type.

For example: 041011rnx.txt is the Overview Text Report for
RINEX data created October, 11", 2004. The content of the text
file is similar to that of the standard Data Storage Summary
report. Each storage module of a type (such as the RINEX
Storage module or the DAT Storage module) generates for each
tracking interval one line of text. If data gaps occur that are
greater than the defined limit, a new line is written. To change
this limit, edit the Data gap limit edit field. Default value:

5 seconds.

The following is an example of valid text lines in the Overview
Text Report, where the RINEX Storage module is reporting
that station 0257 has several data gaps of less than 5 seconds in
its first time segment and a data gap from 05:45:13 to 05:49:16.

0257;RINEX;01.0;3600;D:/Reports/;1;2004/08/26;00:00:00; 05:45:12;20698
0257;RINEX;01.0;3600;D:/Reports/;1;2004/08/26;05:49:17; 23:59:59;61843 (FTP:3000)

Each text line contains the Station 1D, observation type,
interval, and sample rate, followed by the path and a marker,
whether the enhanced file structure is selected (1= yes, 0= no).
Finally we see the date, start time and end time, and the
number of available epochs. If some of the data is downloaded
using FTP, because the Storage Integrity module has detected
missing data, this is indicated in brackets (FTP, followed by the
number of epochs expected for the selected time range and
update rate).

00Index text files: Text files created in each data folder listing
the available files in the respective data folder. One text file
will be written for each day in the same folder structure as the
data.

HTML Index files: HTML files created in each data folder
listing the available files in the respective data folder. One
HTML file will be written for each day in the same folder
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structure as the data. For this file type, you can edit up to five
lines as header of the HTML file if you click Define Header
and edit the HTML Index Header dialog.

For index files of both file formats you can define the log interval
(edit the Index generation every x min edit field, default: 11 min), the
types of files to be respected for the index (see next paragraphs) and
the path to the folder to be scanned for the index.

The Files selection gives you the following choices for the types of
files to be respected for the index:

o Al (*.*): All files of the folders will be used.

e  User defined: You may enter a selection of file extensions.
Only files with that extension will be considered: By default,
the list contains the files of the type which are created by
GPSBase (i.e. .?7a,. .7?d, .??g, .??m, .??n, .??0, .dat, .org, .zip).

You may modify this list to fit your needs: To delete a file type from
the list, highlight the respective extension and click the little cross
shaped Delete button. To add a file type to that list, click the
rectangle-shaped Add button and then enter the file type into the
displayed edit field.

RINEX Storage

The RINEX Storage module allows you to archive the data received
by the connected receiver into data files following the RINEX 2.10
convention. For detailed information on the RINEX convention refer
to the following web site of the US National Geodetic Survey:

WWW.Ngs.noaa.qgov/CORS/Rinex2.html

When the RINEX Storage module is first being added to GPSBase a
configuration wizard forces you to set its properties. For more
information on the settings, see the section RINEX Storage settings.
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Further modules are available if you select Insert Module from the
module’s shortcut menu:

e  Compress (see Section Compressing Data Files)

e  Compact RINEX (see Section Compact RINEX)

e Storage Integrity (see Section Storage Integrity)

e File Rollover (see Section File Rollover Command)

You may remove the module from GPSBase any time you want:
Open its shortcut menu and select Remove Module.

RINEX Storage settings

When you set up a RINEX Storage module, a configuration wizard
forces you to define the module settings. Later, you may view or edit
the settings at any time by selecting the Properties command from its
shortcut menu. This action opens the RINEX Storage Settings dialog
with the following pages.

e Location

e NextFile

e  Observables

e RINEX Header

Settings of the Location dialog

The Location dialog lets you view and define the target path and
folder for the file storage. Use the radio buttons to select the folder
structure.

Select the destination using the browse button next to the top field.
From the Browse For Folder dialog, you can select from existing
folders or create a new one: Click Make New Folder.
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RINEX Storage x|

Location | Next Fie | Observables | RINEX Header |

Path to store abservation files:

—

Folder Structure

 Based on GPS time [ 1) RefData,04

& Based on lacal time =1 ) Manth, Jan

" Plain j E:"'EQ

" Enhanced month i

& Enhanced day 1 1L Markh, Feb

~ CORS J Day.01
) Day.02

[~ Add paint number to folder structure

Stare File:

¥ Faw ohservation files
¥ E phemeriz files
¥ Almanac files

™ Meteorological files

0k I Cancel | Laaly |

The first two options of the Folder Structure group refer to the time
system that is used for file naming and for the folder structure, if you
have selected an enhanced file structure (see Table 7.1). Both, the
automatically created file names and the file contents refer to the
tracking date and time. If you select Based on GPS time, the file
names and their contents are based on GPS time. With an enhanced
folder structure, the files are located in folders whose structure
depends on GPS time. Accordingly, with Based on Local time
selected, the local time is used for file naming and folder structure.

For example: With Based on GPS time selected, the first session of a
new day starts at 00:00:00 GPS time. If your local time is GPS + 3h
(the UTC to GPS time offset is not respected), the first session in
local time starts at 03:00:00 with respect to GPS time.
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Select the type of folder structure for file storage from the next group
of options in the Folder Structure group. For detailed information on
the options see Table 7.1.

Table 7.1 Path structure depending on the time system

Option File Location Folder names depend on...
Plain All files will be stored - Your input in the Path field.
into one folder.
Enhanced month An enhanced data - Your input in the Path field,
folder structure is - Year and month.
applied to the data.
This option writes all For example:

files generated within ~ C:\Refdata.YY\Month.MMM\* *
a month into the
monthly folder.

Enhanced day An enhanced data - Your input in the Path field,
folder structure is - Year, month, and day.
applied to the data.

For each day a folder  For example:
is created and files are C:\Refdata.YY\Month. MMM\
written into the daily Day.DD\*.*

folder.

CORS An enhanced data - Your input in the Path field,
folder structure is - File type, year, day, and point.
applied to the data.

Below the root, for All characters in lower case.

each file type a folder  The point is characterized by a

is created, which then  four character site ID.

contains folders for the

year, day, and point. For example:
C:\rinexX\YYYY\DDD\SITE\*.*

The data structure, regardless of which one was selected, may be
further enhanced by the point number, if you select the Add point
number to folder structure option. Then the observation files are
written into a folder named according to the full point number of the
station. If the Plain option is selected, the folder is created as a sub-
folder to the folder named in the Path field. With the Enhanced month
option selected, the <Station> folder is added below each <Month>
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folder. Similarly, the <Station> folder can be found below each
<Day> folder, if you have selected Enhanced day. With a CORS
based folder structure, the <Station> folder is automatically created
and, therefore, the Add point number to folder structure option is
selected and grayed out.

The Store Files group allows you to select the file types to be stored,
i.e. observation files, ephemeris files, almanac files and
meteorological data, if available from a connected instrument. Select
or clear the check boxes to do the selection.

Settings of the Next File dialog

Location  Mext File I Dbsewablesl RIMEX Headerl

Local Setting:
Lacal paint number: I Usze default |
Drata rate [sec): I 1 Usze default |

Default settingz are taken fram instrument

Mest File
Start the nest obsereation file, if I JE00 geconds done

¥ &ppend, if file exists

File M aming

& Uze CORS file naming [ SITEDOYS ) ¥ Lower case only
= Lse time for file naming [ rMMDOHH. )

QK. I Cancel | Al |

The second page is the Next File dialog. For the RINEX Storage, you
may separately define the storage rate and assign a different point
name to the file. The Local Settings group, by default, displays the
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settings taken from the instrument properties that you may edit or
reset to default.

Use the File Naming group to select the file name format. With Use
CORS file naming ( SITEDOYS.* ) selected, GPSBase follows the
CORS convention, where a file name consists of the first 4 characters
of the site name (“SITE”), the day of the year (“DOY”) and a session
identifier “S”. The session identifier is given in alphabetical
characters. If the daily number of sessions exceeds 26 characters, the
session identifier is increased at the expense of the day identifier.
Lower case only forces all characters of the resulting file to be written
in lower case, even if the original site name contains upper case
characters. To accept the use of upper case characters for the site and
session identifiers, clear the Lower case only check box.

Tip — To force strict CORS file naming, where the session identifier
indicates the hour of the day, select a writing period of 3600 seconds
and the Append, if file exists option. Make sure that the Lower case
only check box is selected.

The Use time for file naming (YYMMDDHH.* ) option creates file
names that contain the full date and hour.

The Next File group defines the start and end of RINEX files
depending on the duration of tracking. The edit field lets you set an
upper time limit for the output file. If this threshold is exceeded, a
new file will be created. If you change the limit during operation, the
tracking into the current file will continue until the new limit is
reached. The default (and minimum) for this field is 3600 sec.

The Append, if file exists option defines how many files are written, if
you have stopped and restarted data storage within one hour. In this
case, files already exist in the current folder that are named according
to the current definition and that contain the data up to the time the
storage was stopped. Depending on your selections (see Table 7.2),
either a new file is created with increased session identifier, or the
data is appended to the old file and the file name is kept, or the file is
overwritten.
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Table 7.2 GPSBase action if a file with the same name already exists

Type of File  The option Append, This will happen

Naming if file exists is ...

CORS selected The data will be appended to the
file until the time limit for a file is
exceeded.

CORS cleared A new file is created. Its session
identifier is increased.

Time selected The data will be appended to the
file until the time limit for a file is
exceeded.

Time cleared The existing file is overwritten

until the time limit for a file is
exceeded. Previous data is lost.

Warning — Make sure that the path and file names for data storage are
unique. If, for example, the first four characters of two site names
coincide, the respective file names will automatically be identical.
GPSBase recognizes the coincidence. A warning dialog appears that
lets you change your settings.

Settings of the Observables dialog

You may select the observables to be stored in the RINEX files by
selecting the respective check boxes on the Observables tab.
According to the RINEX 2.1 standard, you can select to store the
signal to noise ratio (SNR) as observable, too. With Trimble receivers
supporting the tracking of the new L2C signal, you can also select to
store L2C code in the RINEX 2.11 format.

Some receiver types correct their internal clock in millisecond jumps.
If the Correct for clock jumps option is cleared, the ms-jumps created
by the receiver clock remain in the observables written to the RINEX
observation files. If selected, these receiver clock jumps are corrected
before writing the observables.
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Note that these changes will take effect only after the start of a new
file.

RIMNEX Storage

Location | NextFile Observables | RINEX Header |

Observables In RINEX File

I Carect for clock jumps

¥ C& -Code
W L1-Code ™ L1 - Carrier [V L1 -Doppler
I L2 -Code W L2 - Carrier ¥ L2 - Doppler

™ L2C - Code [Rinex 2.11)

[T SMR as observable [ RINEX 2.1 ]

Fleaze note that the changes will take effect after the start of a
new obzervation fils.

ak. I Cancel Aply |

SO/_ Tip — To force the RINEX Storage module to start at once with a
= changed selection of observables, remove the module and add it again.

Settings of the RINEX Header dialog

The RINEX Header dialog allows you to view and define the contents

of the header of the new RINEX files. There are two ways to define
the header contents:

e Load the header contents from a file of RINEX header format
(just copy the header lines to a text file): Use the browse button

to open a Windows file selector dialog or edit the path into the
Add header from file field.
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e Edit the entries manually. The edit fields given comply with the
RINEX version 2.10 convention.

RIMNEX Storage
Locationl Mest Filel Observables  RINEX Header |
Add header from file:
| o]
[GPSEase 2002103 | Automatic PGM/RLN BY/DATE
|Hozherkirchen MARKER HAME
T MARKER NUMBER
| | OBSERVER/AGENCY
|20zz0117 J4700 |Mav 140/ Boot 1 | REC #TYPEAERS
| | TRM41243.00 ANT #/Type
|4185157 392 |aE8272672 |4713042.710 APPROK POSITION X2
| COMMENT
| COMMEMT
I COMMENT
,TI Cancel | Aoy |

Tip — The RINEX Storage module automatically fills-in some of the edit
fields with the data derived from the instrument properties, etc. You may
edit them at any time. However, there is one exception: The RINEX
Storage module automatically writes the creation date (in local time)
into the file each time a new file is created. Therefore, you cannot edit
the date. You'll note the entry Automatic in the respective field of the
RINEX Header dialog.

Note — The RINEX Storage module always stores the latest header
information. That means that when you load the contents from file, it
will overwrite previous information. If you have already loaded
information from a file, manual entries in the edit field will overwrite
the previous information from header text files. There is only one
exception: If the current header file contains more than three lines of
comment, the RINEX Storage remembers the path and name of the
RINEX header file and always reloads comments from there even if
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you have manually edited the Comment field(s). Remember,
information on Agency, Observer, and Comment field(s) may also be
derived from an imported IGS site log; see Chapter 6, Section
Importing station data from IGS site logs.

You may even edit only parts of the header. Items that are not known
at the time of file creation will be set to zero and/or blank.
Consequently, items with missing header records will be set to zero or
blank by the program reading RINEX files.

RINEX Storage information pages

For the RINEX Storage, three information pages exist. You may
select them by clicking onto the tab on the bottom of the information

page.

RINEX Storage Summary

For each file created, this view displays important information, such
as the current status, number of epochs written and epochs missing,
and the average of satellites tracked. The update rate used to write the
file depends on your RINEX Storage settings as well as on the
Receiver settings. Finally, there are the storage time and the path to
the file. This information is also written into the report.

£ Fe
RINEX Storage: Summary 8=
File | Status| Epnchsl Missingl Awg Sats| Data Fate [s]| Local File Time | Path =

@ rosel46a 040 10000 % 3600 0 93 1.0 25052004 00:00:00- 0059, D:A\Reff |

@ roze146b.040 100,00 % 3600 0 8.3 1.0 25052004 01:00:00-01:59.. D:\Ref

@ roseld6e 040 10000 % 3600 ] 8.4 1.0 25052004 0200:00-0259. D:AReft

@ rosel46d 040 10000 % 3600 ] 8.4 1.0 25052004 0300:00-0%59. D:AReft s
'I'rnseMEe.Ddo 100.00 = 3600 0 9.3 1.0 25.05.200]1 04:00:00 - 04:55...  D:“Ref™

4 4

=l

Summary A Status } Files f

142  Trimble GPSBase User Guide




Data Storage 7

RINEX Storage Status

The Status information page allows you to monitor the writing of
data. It displays general information on that subject, such as the start
of writing, destination of files, number of files, current file, missing
epochs (current file / all files) and disk space information.

il GPSBase - [MyStation]
File RIMEX Storage  “iew Help
= GPSBase | |
A RINEX Storage: Status =
. = Hoehenkirchen
i @ Faw Data Analysi Running since: | 0 Days 21 Howrs 26 Min 23 Sec
5 |RINEX Starage - :
e Ephemeriz Destination: |D:\F|ef5tat|0ns\F|eports\HefData.D4\MDnth.Ma_l,l\Da_l,l.25\
& Almanac Curment fle: Hoeh279K. 02 12:00:00 > 12:09:33 <- 12,535
Mizging epochs: 0/0
— Statu
i (] 3600 5
Space On Destination Mumber Of Files Stored
Digk: 57344016 kb Obzeryations 22
Used: 27401984 kb E phemeriz 20
Free: 23342032 kb Almanac 7
1 | | _PI Summary }\Status f\FiIeS f

The file name of the current file follows the CORS convention
SSSSDDDH.YYO, where SSSS stands for the four digits of point
number, DDD stands for the day of the year, and H stands for the file
sequence number within the day (session ID). YY is the year and O
the file type for observation data.

If you have forced CORS file naming, the session 1D will represent a
certain hour of the day.
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The traffic light at the upper left corner indicates the disk space
status:

e Green OK, sufficient free disk space!
e Yellow disk space lower than 5 %

e Red Disk space lower than 2 % , storage stopped

RINEX Storage Files

The Files information page gives information on the currently written
observation data file. The information given here refers to the actual
file properties such as size, time span, number of epochs and missing
epochs, local settings, and corresponding data files, such as ephemeris
and almanac files.

RINEX Storage: Files =
File Properties Laocal Settings
Current size: ’m Drata rate: 1.0¢
Current time: gpan ’m Local point number:
Mumber of epochs | 9539 | Hoehenkirchen
Missing epochs ’70

Additional Files
| Hoeh273K.02n

| Hoeh273K. 023

4| }I'\ Summary A Status A Files /

Compact RINEX

You may also store compressed RINEX data according to the format
developed by Yuri Hatanaka. The Compact RINEX module allows
you to compress the written RINEX data into files with the standard
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RINEX file naming and the extension .??d. For more information
refer to the following URL: www.ngs.noaa.gov/CORS/Rinex2.html.

The module consists of the single page Status. When first starting the
module, the page is empty. The compression starts whenever a
RINEX file write-session has finished.

il GPSBase - [MyStation]

File ‘“iew Help
GF'SBase »] i EI el
B-n Receivers Compact RINEX: Status
=8 ?‘ Hoehenkirchen
@ Raw Data Analysis |Jzing "Compact RIMNER" from v'uki Hatanaka
B B RINEX Storage
=g E’ Compact RINEX | |Compacting: D:\RefStations\Reparts\FiefD ata.024Manth Dct\Day. 064Hoeh2 79K, 020
@ Compress Created D4R efStations'F eportzs A efD ata, 02%Manth, O ctsD ay. 08\Hoeh2 79K, 02d
File Rallzrver Camnin
g.,g Ephemens I \HefData 0244 anth.0cthDay. 06\Hoeha 7L, EI20
é)ﬁ Almanac 5 Jonth. OctsDay 08'\Hoeh2 791,
4 | »]
4 | _>| A status £
The traffic light at the upper left corner indicates the disk space
status:

e Green: OK. Sufficient free disk space
e Yellow: Disk space lowerthan5 %
e Red: Disk space lower than 2 %. Storage stopped.

The Compact RINEX module deletes the original RINEX files after
compression, if the option Delete original files... is selected in the
File Settings tab of the Compact RINEX Properties dialog. This
dialog appears automatically, when you add the Compact RINEX
module and is later available from its shortcut menu command
Properties.
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Compact RINEX Properties

File Settings I

u Delete original files
after compact RIMEX files have been created

Ok I Cancel |

Two further modules are available if you select Insert Module from
the module’s shortcut menu.

e  Compress (see Section Compressing Data Files)
e File Rollover (see Section File Rollover Command)

You may remove the module at any time from GPSBase: Open its
shortcut menu and select Remove Module.

DAT Storage

146

With DAT storage, you can store and archive the real-time receiver

data in the Trimble navigation DAT file format. These files can then
be used for additional analysis and post-processing campaigns with

any Trimble post-processing package.

The basic functionality and feature list of the DAT Storage module is
similar to the RINEX Storage module (see Section RINEX Storage).
But there are two exceptions:

e The RINEX Storage specific setting pages Observables and
RINEX Header are obsolete.

e  Only the Compress (see Section Compressing Data Files), the
Storage Integrity (see Section Storage Integrity) and the File
Rollover Command (see Section File Rollover Command)
modules are available for further extension.

You may remove the module at any time from GPSBase: Open its
shortcut menu and select Remove Module.
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Raw Data Storage

Raw data storage is equivalent to a binary data logging instrument
without modifying or converting the data coming through the
communication links. This is a useful tool to analyze in a post session
(simulation) any disturbances and errors which occurred during real-
time performance.

Section RINEX Storage also applies to the RAW Storage module.
There are only these exceptions:

e The RINEX Storage specific setting pages Observables and
RINEX Header are obsolete.

e  Only the Compress (see Section Compressing Data Files) and
the File Rollover (see Section File Rollover Command)
modules are available for further extension.

You may remove the module at any time from GPSBase: Open its
shortcut menu and select Remove Module.

Compressing Data Files

To minimize used disk space you may add the Compress module to
compress the written output data files.

When first being added to GPSBase, you have to set the properties of
the Compress tool. Later you may edit your settings, if you select the
Properties command from its shortcut menu. When you have
accepted the settings, the Compress module uses the (new) settings
for compression the next time output files are completed. Previously
created files will not be affected.

For the Compress module one page of information exists. See the
section Compress information.

You may remove any module at any time from GPSBase: Open its
shortcut menu and select Remove Module.
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Compress settings

The Zip Mode dialog allows you to set the properties of the compress
tool. Basically, the module offers two methods of compressing: the
Windows-based Zip method and the Unix-based Gnu/TAR method.
For Zip archives you may choose between archive files (.zip) or self-
extracting files (.exe). With RINEX data, the archive file contains all
RINEX files of the same file name and year extension (for example,
navigation or almanac files). You do not have to define the names of
the compressed files, since these will be created automatically from
the observation file name with the correct extension appended to it
(for RINEX files, for example: SITEO0LA 990.zip contains
SITEO01A.990, and, if available, SITE001A.99a, SITEO01A.99n, and
SITEO01A.999).

If the Delete original files after compression check box is selected,
the source data files will be removed after the compression has been
performed correctly, independent of the compression method.

Comprezs Properties x|
Zip Mode |

¥ WirZIP archives [.zip]

1 [ WirZIP self-extracting archives [.exe]

= ™ Gru - grw files [.2]
™ G & Tar - anu tar'ed files [.tgz]

%‘ ™ Delete original files after compression

Replace extenzion separator of oniginal file with: I_

aK I Cancel |

Gnuzipped files may be stored to two different archive types. If the
zip file contains only one file (select Gnu — gnu files .Z), it gets the
file extension .Z. For RINEX files, it may be preferable to select Gnu
& Tar — gnu tar’ed files. This selection adds the files of a session to a
tar’ed file and then gnuzips that file into one archive using the
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extension .tgz. By default, the new file name contains two dots as
separators. To get rid of the first dot separating the original file name
and its original extension, edit the Replace extension separator of
original file field. You could use, for example, an underscore
character instead.

Compress information

The Compress page of the Compress information pane helps you to
monitor the compressed files created. Every time the compression
starts, the list shows the tool used for compression, the location and
name of the (new) compressed file and the location and name of the
files added.

i GPSBase - [MyStation]

File Compresz “iew Help
= GPSBase W ral
B-mE Recsivers Compress: Status ;
=4 Hoehenkirchen

b @ Faw D ata Analysis

E @ RIMEX Storage Output ZIF: D:\RefStations\RepartshAefData 0234 onth. MaytHoehl 26L.030.2ip
E| Ig Campact RIMEX add: D:4RefStationsy A eports\RefD ata 03 onth. MayiHoeh1 26L. 030
...... @ Compies add: D:\RefStationsh A eports\RefD ata 033 onth.MayiHoeh126L.03a
b add: [:4RefStations\Reportz\RefD ata. 03k onth. b aphHoeh1 261030
o B File Rollover Eomrr
~uf Ephemeris b
wdod Almanac
Output ZIP: D:ARefStations' A eportz' R efData. 034k onth b aphHoeh1 260 030 z2ip
add: [:5RefStations\ R eportz\ R efD ata. 03k onth. b aphHoeh1 268, 030
add; D: kHefStatlnns'\Henrts'\F!efDala D3\Mnnth Ma '\Hneh'l 2BM E|3a
add: 0:YHefStationzyHey s
1 [
1] | | [AET stetus f
The traffic light at the upper left corner indicates the disk space
status:

e Green OK, sufficient free disk space
e Yellow disk space lower than 5 %

e Red Disk space lower than 2 %, storage stopped.
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Storage Integrity

The Storage Integrity module ensures full reliability of file collection
for post-processing. It may be loaded underneath a Data Storage
module, such as the RINEX Storage and the DAT Storage.

If data is lost at the GPSBase server (for example, due to network
downtime or instability of the communication links/devices), the
module retrieves the data logged at the remote receiver or computer
running GPSBase.

With the default connection to the central server running GPSBase,
the Receiver module receives the raw receiver data. The data storage
modules store the raw receiver data at the server in the format
corresponding to the selected storage module (for example, RINEX or
Trimble DAT format). To be able to use the storage integrity
functionality receiver data must additionally be stored on either the
internal disk of a remote receiver or on the hard disk of a remote
computer which can be accessed via FTP.

To ensure storage integrity for the GPSBase system, you have to set
up a second connection to the reference station. The Storage Integrity
module then uses the second connection to control and handle the
data download from the remote reference station.

Note — The second connection does not influence the main raw data
transfer to the Receiver module in any way.

In case of a download the whole data file is downloaded into a
temporary file. Receiver raw data is automatically converted to the
file type defined by the data storage module. If the temporary file is
better than the original file, it replaces the original file at the defined
storage folder. There is no injection of epochs in the current file, but a
replacement of the whole file.

Note — With Remote Data Download activated, you can not use the
Storage Integrity functionality.
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Adding and removing a Storage Integrity module

The Storage Integrity module is added to a data storage module, such
as the RINEX Storage module. During startup it checks, if the setting
for the file size is at least 3600 seconds and if the storage is based on
the Append to existing file option. If the test fails the module comes
up with a warning message and closes itself.

Start: Take maximum retrieval time and
generate the filenames including path from the
settings of the Storage module

Loop to next file

No Check if a report is es

available for that file
Is file on local Epoch availability

disk? above limit?

Add to
download list

Figure 7.1 Checks and actions during Storage Integrity startup

If the test passes and the module has connected to a storage module, it
checks with every startup of the system all files during the retrieval
time starting with the oldest one following Figure 7.1.

When the Storage Integrity module is first being added to GPSBase a
configuration wizard forces you to select the connection type and to
set its properties.

You may remove the module from GPSBase any time you want:
Open its shortcut menu and select Remove Module.

Storage Integrity settings

When you set up a Storage Integrity module, a Configuration Wizard
forces you to define the module settings. Later, you may view or edit
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the settings at any time by selecting Properties from its shortcut
menu. This opens the Storage Integrity Properties dialog with the
Data Retrieval page:

Settings of the Data Retrieval dialog

The Retrieval Time group lets you select the retrieval time in days.
The default value is three days.

The retrieval time setting serves a twofold purpose:

e Atstartup it defines the time period, for which the data files are
checked (see the flow chart in Figure 7.1).

e |f the connection to the reference station is disturbed for a
longer time: after reestablishment of the connection, the
Storage Integrity module downloads only the data files
covering the period set here.

See Table 7.3 for how the maximum retrieval time value determines
the date of the first and following data files to be respected by the
module.

SQC Tip — You can select a time range for each day and a number of days

e during the week for the receiver to store files to the internal memory. To
do so, use the Receiver Properties / Receiver Data Logging Scheduler
dialog.

Table 7.3 Local file time of the first file to be searched for after the
start of the Storage Integrity module in dependency of the
Maximum value

Maximum Local file time of the first file
0 days - 3 hours

1 day - 24 hours

2 days - 48 hours

x days -24 x hours
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Storage Integrity Data Retrieval

— Retrieval Time

I i I E days

— File Download

Start download, if epoch availability is less thar:

I 0] %

— Connection to

& Trimble receiver
" Remaote computer via FTP

wiarning

Only select FTP, when you can ensure that exactly
the zame storage settings are uzed on the remote
computerl

ext > I Cancel |

The File Download option refers to epoch availability in the data
files. It gives a percentage of available epochs that a data file must
contain. The default limit is 70%.

For the current and previous day, GPSBase stores information on
available epochs in its local memory. Moreover, this information is
stored in the storage reports. Trimble, therefore, recommends that you
enable reporting when using the Storage Integrity module. (For more
information on reporting see the section on Reporting in Chapter 3,
Getting Started.)

Based on the epoch availability information, the Storage Integrity
module decides, if it is necessary to replace a data file on the
GPSBase computer. The test is performed at the end of a file storage
session; that means, for hourly files at the end of each hour and for
daily files at the end of the day. The test does not start earlier than the
end time (GPS) of the file plus 10 minutes. If less than the percentage
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of available epochs is found in the file, the file on the GPSBase server
is deleted and replaced by the data of the receiver.

The file check is performed prior to passing on the file to a connected
module like the Compact RINEX module or the Compress module.

Tip — If reporting is not selected, the retrieval of files during start up is
based on file existence and not on file completeness.

When first setting up the Storage Integrity module, select the type of
the second connection. For a Trimble receiver, select the Trimble
receiver option.

Settings for a Trimble receiver

The settings for a Trimble receiver differ depending on the receiver
type the Integrity Storage module is connected to.

With , for example, a NetRS receiver in real-time mode, the Trimble
Remote Download dialog appears that lets you define the maximum
age of the receiver data and the NetRS FTP settings. For a more
detailed description of the settings, see Chapter 6, Section Remote
data download.

To use the Storage Integrity module with , for example, a Trimble
5700 or NetR5 receiver, it must be connected to the server running
GPSBase using a second connection, such as a socket, serial or
modem connection. The connection typically can be a temporary
modem-like connection with dial-in function.

Tip — With a modem connection, hourly data file creation and a typical
data transfer time of less than 15 minutes, you can consider setting up
one modem for up to four reference stations.

After you have selected Trimble receiver as connection type and
accepted the settings at the Retrieval Data dialog, the Connection
Wizard dialog appears. Use it to add, delete or select a connection to
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the Trimble receiver. The following three types of connections are
available:

e Serial Port Handler
e  Socket Client
e TAPI 1.4 -2.2 Data Modem

With a socket client connection, Trimble recommends that you set it
up to be used as remote connection (requires dial-in). For detailed
information on the Connection Wizard and driver selection see
Chapter 5, Communication Control. After you have defined a
connection and finished the Connection Wizard, the Storage Integrity
module immediately connects to the respective storage module.

Storage Integrity information pane

For the Storage Integrity, three information pages exist. You may
select them by clicking onto the tab on the bottom of the information

page.
e Download Status
e Files to Download

e Log

Storage Integrity download information

Three pages give full information on the current duties of the Storage
Integrity module. Both are empty as long as the Integrity Storage
module does not detect any missing file and did not start to download.

For each file to be downloaded from the reference station, the
Download Status view displays important information, such as the
file name and the local file time, the current progress of download
and the path to the file. After the file was successfully downloaded, a
¥ flag icon precedes the file name. If the flag is missing, see the
Result column for details. For more information on the possible
results see Table 7.4.
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Storage Integrity: Download Status =

File: I Progr... I Local File Time I Path I Result :I
¥ My 5135C030 100%  S5/15/2003 0200:00- 025953  D:\RefStations\Feports'RefData 03Mon..  OK
¥ My513E0.030 100%  BARS2003 OX0000- 03E359  DoARefStations\Feports\PefData 03an.. QK
¥ MyS13BE030 100%  5A5/2003 0400:00- 045959  D:\RefStations\Feports\FefData 034on.. QK
¥ My 5135F.03  100%  5/15/2003 05.00:00- 05:59:59  D:\RefStations\Feports'RefData.0Mon.,. 0K
¥ My 5135G.030 100%  5/15/2003 060000 06:59:53  D:\RefStations\Fepots'RefData 03Mon..  OK
¥ My513EHO030 100%  5ARS2003 OF:00:00-07:59:59  D:ARefStations\Reports\RefData 03aon.. QK
¥ My 5135103  100%  5/15/2003 08:00:00- 08:59:59  D:\RefStations\Feports'RefData 08Mon..  OK
¥ My 51380030 100%  5/15/2003 09:00:00- 09.59:59  D:\RefStations\Feports'RefData 0fMon.,. 0K
¥ My 5138K.030  100%  5/15/2003 10:00:00- 10:59:53  Di\RefStations\Feports'RefData 03Mon.. 0K
¥ My513EL030 100% 5452003 11:00000-11:5359  D:A\RefStations\Feports\FefData 03Maon.. QK
¥ My 513EM.030 100%  BARS2003 1200000- 128959 DoARefStationg\Feports\PefData 03an.. QK
¥ My 513EN.030 100%  BAG/2003 1200:00- 135959 DoMRefStations\Feports\PefData 034on.. 0K
¥ My 51350030 100%  5/15/2003 140000 145953  D:\RefStations\Feports'RefData 03 Mon..  OK
¥ My5135P.030 100%  5/15/2003 15:00:00- D:yRefStations\ReportshRefData. 03War....
100 - 16 DY YR eportstRefData 0 .

Dowenload Status 4 Files to Download ) Log {

Table 7.4 Storage Integrity Download information page: Possible
results of file download

Result Indicates
OK File transfer complete.
File N/A Requested file not available at the receiver side.
Retry Download will be retried. Possible reasons are
- timeout

- connection error

File notused Receiver only: The downloaded file contains less epochs
than the existing file.

Error Receiver only: An error occurred while checking the
epoch availability of the downloaded file.

The Files to Download view lists all files which the Storage Integrity
module has detected to be currently missing. The files are numbered
consecutively in the order they will be downloaded. The list further
contains the file names, local file times and the paths to the files.
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Storage Integrity Log

The Log view gives a history of the module’s activities. At startup it

summarizes how many files are to be downloaded. Then, it lists
further requests for data files and the status of file download.

If you want to clear the log window go to the navigator, right-click

the module to access its shortcut menu, and then select Clear Log
View.

Storage Integrity: Log

=]

5642003 03:03:10: Request download for D:\R efStations\ReportehR efD ata. 034k onth. b aphD ap. 154y 51351030

BAB/2003 03:18:41: Download OF. for D:\RefStations\Reportz\FefD ata. 034 anth. MaphDay 1544y 5135).030. FILE COMPLETE.
BA6/2003 03:18:50: Request download for D:\R efStations\ReportzyR efD ata 03%Maonth. M aphD ap. 154y 5138K. 030

BA6/2003 02:34:41: Download OF, for D:\RefStations\Reports\RefD ata. 034 onth, MaphDay. 194y 5135K. 030, FILE COMPLETE.
BAE/2003 03:34:49: Request download for 0:\RefStations\RepartshR efD ata. 035\Month. b ayD ay. 154w 51350030

BAE/2003 03:47:43 Download OF. for D:\RefStations‘\Reports\RefD ata. 034 onth bMaphDay. 1544y 51350 030, FILE COMPLETE.
BAB/2003 03:47:49 Request download for D:\RefStations\Repartsh R efD ata. 035\Month. b ay D ap. 154y 5135 030

BAE/2003 03:59:57: Request download for D:AA efStationz\Feportz\R efD ata, 034 onth, b ayt D ay. 154y 5135M 030
5642003 04:10:31: Download OF, for D:\RefStations\Reportz\RefD ata. 034 anth. M aphDay 154y 51350030, FILE COMPLETE.
BAB/2003 04:10:40: Request download for D:\R efStatiohe\RepartzyR efD ata 03Month. b aphD ap. 154y 51350 030
BAB/2003 04:21:02 Download OF. for D:\RefStations\Reportz\RefD ata. 034 anth. MaphDay 154y 51350.03a.
BAE/2003 04:21:02 Data check paszsed: Epochs downloaded = 83%, Epochs reported = -,
BA6/2003 04:21:09: Request download for D:A\R efStations\ReportsyR efD ata 0235 onth, M ayhD ap. 154y 5135P. 030
BAE6/2003 04:31:13: Download OF. for D:\RefStations\Reports\RefD ata. 034 onth. MaphDay. 1544y 5135P.030. FILE COMPLETE.
BAB/2003 04:31:13 Request download for D:\RefStations\RepartshR efD ata, 03%\Month. b ayD ap. 154y 51350030

: Download OIF, for DR efStations\Feports\FefD ata 034 onth, b aphDiay 154y 51350030,

E: [ 3 o Epochz repart

BAE/2003 03:59:51: Download OF for D:ARefStations\AeportshFefD ata, 034 onth. b aphDoay. 1544y 51350030, FILE COMPLETE.

562003 03:03:05: Download OF for D:ARefStations\Reportsh R efD ata, 034 onth. b aph Doay. 154y 51351030, FILE COMPLETE. _I

Download Status }\ File= to Download }\ Log /

Logging and reporting

If logging is enabled, each Storage Integrity module continuously
writes the information for its station into a text file. The log file is
named Storagelntegrity _<station_name>.log. It contains the same

information as the Log view displays (clearing the log window does

not affect the log file, of course).

To enable logging, make sure that the Use Logfile command from
Storage Integrity’s shortcut menu is selected.

The Storage Integrity module uses information from the reports

created by its root storage module. It looks for the epoch availability
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stored in the reports, if the local memory does not provide this
information.

Warning — To use the reports, they must be stored at the location
defined by the path in the Reporting dialog. Reports moved to a
different location will not be found by the Storage Integrity module.

After a successful file download the respective reports of the root
Storage module are updated. See Figure 7.2.

Download file
OK
Yes No
Update statistic in Storage
module es Reporting No
active?
Update / Generate Station .
. No action
and Overview reports

Figure 7.2 Report and statistics update after download

action with the Storage modules

After file download, the parent storage module indicates the action in
its Summary view (only for the current day) as well as in its reports.

If a data file was missing and the Storage Integrity module inserted a
new file, a new row is added for an inserted data file. The file name
has the appendix (In). If a previously existing file consisted of fewer
epochs than the availability limit required and the Storage Integrity
module replaces it by a newly downloaded file, the new data file gets
the appendix (Mod).
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b

RINEX Storage: Summary g
Filz | Statusl Epochs| Missing| Avg Sats| Data Fate [s]l Local File Time | Path

[ 1My 51364030 3600 i} 20 1.0 BAE/2003 00:00:00 - 00:59:59 3
W My 51368 030 (Mod] 10000 % 3E00 a a3 1.0 BAE2003 01:00:00 - 01:5359 D:ARefSta
W My 51360030 (Mod] 10000 % 3E00 a a8 1.0 BAEA2003 020000 - 025359 D:ARefSta
¥ My 51360030 [Mod) 10000 % 3E00 a VA 1.0 BAEAZ003 030000 - 035359 DARefSta
W My S136E.030 (Mod) 10000 % 3E00 a an 1.0 BAEA2003 040000 - 045353 D:ARefSta
W My S136F 030 (Mod] 100000 % 3E00 a a3 1.0 BAEA2003 080000 - 05:5359  D:ARefSta
W My S136G.030 [Mod) 10000 % 3E00 a 0.2 1.0 5AE/2003 DE:00:00- 0E:53:59 D:\RefSta
W My S136H.030 [Mod) 10000 % 3E00 a 97 1.0 5AE/2003 070000 - 075359 D:\RefSta
W My 51360030 (Mod] 100000 % 3E00 a 104 1.0 BAEAZ003 080000 - 08:5359 D:ARefSta
& Wy 51361070 100.00 % 3E00 a 1.0 1.0 BAEA2003 030000 - 095359 D:ARefSta
@ My S136K.030 2801 % 758 1343 1.0 1.0 BAEA2003 10:00:00 - 10:6359  D:ARefSta
@ My S136L030 1364 % 438 3114 an 1.0 BAEA2003 11:00:00 - 11:5353  D:ARefSta
@ My 51360030 9742 % 3503 93 gz 1.0 BAEA003 120000 - 125353 D:ARefSta
@ My S136M 030 100.00 % 3E00 a 1 1.0 BAEA2003 130000 - 135353 DARefSta
@ My 51360030 100.00 % 2018 a 74 1.0 BAEA003 140000 - 145353 D:ARefSta
4] | 2

4

Summary A Status A Files

After insertion, a status flag indicates the epoch availability for the
file. The color of the flag indicates relative epoch availability. For the

default percentage values, which are derived from the Storage

modules, see Table 7.5. For data files downloaded by FTP, only a

gray status flag is displayed, since the Storage Integrity module has

no information on epoch availability.

Table 7.5 Flags at the Storage information page: Default color

assignment
Flag Indicates
¥ (green) 100 % availability
T (yellow) >= 99 % availability
¥ (red) >= 1 % availability
¥ (gray) >= 0 % availability
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File Rollover Command

The File Rollover module lets you enter a command. The command
will be executed after a file has been successfully written to disk. The
command may be a batch file or an executable program. Add it to any
data storage module. Use the File Rollover Properties dialog to enter
the command. The dialog is available when you first set up the
module and after that at any time using the Properties command from
its short-cut menu.

File Rollover Properties
¥ Execute Command

Command:
| ]

The command above will be executed after the successful creation of each
file. You may uze [File] ta specify the full path and name of the file created.

Ok I Cancel |

You need not to specify file names manually: Use the string %[File]
within your command to apply it to all files that will be created by the
“parent” module.

You may stop executing the command without removing the module
from GPSBase: Clear the Execute Command check box.

After an action has been performed, the Status page of the
information pane displays date, time and status of the action.
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Data Output to Clients (Real-
time)

In this chapter:

Introduction

RTCM Generators — General

Starting an RTCM Generator

RTCM Generator Properties

Connection Settings

The RTCM Single Station Generator Information View
Accounting

Caller Identification Using SNMP

RTController
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Introduction

The main purpose of the RTCM Single Station Generator module is to
output observations, positions and further messages according to the
RTCM or the Trimble CMR format. The RTController module is used
to configure a reference station receiver to broadcast the real-time
correction data in RTCM and/or CMR format.

Find all information on data output in real-time in this chapter. It also
contains details on the implementation of databases and reports used
for caller identification and accounting.

RTCM Generators — General

RTCM (Radio Technical Commission for Maritime Services) has
established a standard for differential GNSS applications, which
allows the broadcast of standardized messages, to differentially
correct mobile receivers. GPSBase supports v2.1 format and v2.3
format as well as the new v3.1 format. For detailed information about
the RTCM formats, see Appendix D, RTCM Messages.

Subsets of the output formats are also available:

e For RTCM, the Standard format as well as AdV formats (coded
format of the German SAPOS organization) are offered.

e For CMR, you may select between CMR and CMR+.

The RTCM Generator module

The @ RTCM Single Station sends out the data of a specific reference
station to a rover that connects to it. Thus, it acts as a typical DGPS
reference station. The rover immediately receives data from the
Single Station RTCM, when it connects to it. The RTCM Single
Station is started via the shortcut menu command /nsert Module
below the reference station’s Raw Data Analysis module. It takes the
improved data from the Raw Data Analysis (fixed cycle slips, for
example) For details on Raw Data Analysis see Chapter 10, Section
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Analysis Tools. From the Module Selector dialog, select RTCM Single
Station.

The number of RTCM Generators that should be added to GPSBase
depends on the number of rovers that will ask simultaneously for
differential reference station data. The RTCM Generator waits for any
incoming call by a rover system. After the termination of a
connection, the RTCM Generator will be available for the next client.

The RTCM Generators support RTK on Demand for rovers using a
Trimble Survey Controller™ 11.02 or later. With RTK on Demand,
users can tap a button at the Survey Controller to pause reference
station data transmission for periods where they are not needed. Thus,
it saves them data transport costs, if they are billed by data amount.

Reporting

If reporting is activated, each RTCM Generator module will generate
a report, each time a user is connected to it. Use your Internet browser
or any other browser, which can parse and display XML documents.
You will find the report for a connection session generated using the
naming format RTCM [<RTCM Generator name>] YYMMDD
HHMMSS <UserName> $X.xml. For more information on the
reports, see Appendix G.

Gap detection in RTCM Generators

The RTCM Generator determines the expected output rate for satellite
data and then recognizes, whether this output occurs in the expected
interval or not. If the output does not occur, the RTCM Generator logs
this event to the report file and also writes a warning message in the
Output Window. When the situation is fixed (output happens again as
configured), the report and the Output Window will be updated
accordingly.

The RTCM Generator detects output gaps by remembering the last
time (PC-clock) of satellite data output (but not of other data, such as
position or antenna), which can be RTCM messages 18, 19, 20, 21, 1,
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31,9, 34, CMR/CMR+ message type 0, or RTCM 3.1 message types
1003 or 1004. It takes the minimum value of all output rates of the
activated messages. When the next expected message has not been
sent after an interval twice as long as the configured output rate, an
entry is added to the report, stating that zero satellites are sent. The
time stamp for the report entry will be the one of the expected output
time.

The defined time delay allows situations where the output of the next
epoch is slightly delayed because CPU load has a short peak. For
example, when the output of RTCM 18/19 is at 1 sec, the problem
will not be detected before 2 sec have passed without output.

Adding modules

You may add further modules below an RTCM Generator module by,
selecting Insert Module from the RTCM Generator’s shortcut menu.
The following modules are available:

e  RAW Storage (for all RTCM Generator types)
e  Splitter (for all RTCM Generator types)

Removing the module

You may remove any of the modules at any time from GPSBase:
Open its shortcut menu and select Remove Module. Note that this will
automatically remove all modules linked below this module (for
example, the RAW Storage).

Starting an RTCM Generator

To start the RTCM Single Station Generator, activate the Raw Data
Analysis module and select from the shortcut menu the /nsert Module
command. Select RTCM Single Station. When started the first time,
you must specify a unique name for each RTCM Generator. It is
recommended to name the RTCM Generators according to the
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interfaces they are connected to, for example “Socket Server 70007,
“COM7” or “GSM <phone#>". This will make it easier to recognize
the configuration again the next time it should be started.

Tip — The connection options should be set up in a way that the
connection is established each time a user calls in. With the Socket
Connection Configuration, make sure that the Use as Remote
Connection (requires Dial in) option is selected.

After you have defined a new connection configuration or have
chosen an existing one, the RTCM Generator Properties wizard
appears for choosing (or reviewing the currently chosen)
configuration settings.

Typical connections to clients

Which driver is to be selected depends on how your clients will
connect to the RTCM Generator. See Table 8.1. See also Chapter 2,
Section Connecting the Users to GPSBase.

Table 8.1 Typical user connection to RTCM Generators

Medium Driver Description

Modem TAP| Data Modem Rovers call in using one ore more telephone
lines: analog, GSM, ISDN, etc. Each modem is
connected to a specific RTCM Generator.

Serial cable Serial Port RTCM data stream is broadcast via a radio

transmitter.

Internet, LAN

Socket Client A rover establishes an Internet connection to

Socket Server the control center (e.g. using GPRS). The data

Multicast Socket Server stream is routed via iGate or Trimble NTRIP
Caster to the rover
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RTCM Generator Properties

Each time you (re-)start an RTCM Generator, a configuration wizard
will step you through the Generator’s Properties pages, where you
can configure all its parameters (for example, output rate). When the
connection is already running, you may review/edit your settings, if
you select the Properties command from its shortcut menu.

The following settings can be found in the respective Properties
pages:

e Data Format: defines the message format and type; general
settings

o <Selected format> Messages: lets you define in detail the
properties of the data format broadcast by the RTCM
Generator. The name and contents of that page depends on the
general format selected on the Data Format page. For example,
with a CMR format selected, the CMR Settings page will be
available.

e Caller Identification: only available, if all conditions for caller
identification are fulfilled. See the Section Caller Identification.

To move through the wizard pages at module start, click Next; Back
returns you to the previous page. Finally, accept the entries using the
Finish button. When displayed as Properties pages, you will find the
usual buttons OK, Cancel and Apply.

Figure 8.1 shows the selections offered for an RTCM Single Station
Generator.
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Figure 8.1 Output options of an RTCM Single Station Generator

The following subsections give you a detailed description on the
Properties pages.
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RTCM Generator properties — Data Format

This page lets you select the real-time data type for broadcast in the
Format group. The following selection is available under Survey
Style:

e RTK: RTK accuracy
e  DGPS: DGPS accuracy

The choices within the Output Type field depend logically on the se-
lection under Survey Style. Additionally, the selections are intelligent,
meaning they influence the appearance and possible choices on the
second Settings page. See Figure 8.1 for an overview on possible
selections for the RTCM Single Station Generator.

One or several of the following options may be available:

Table 8.2 Output types in RTCM Generators

Output Type Function

DGPS DGPS correction messages

AdV Encrypted corrections 20/21 (only used in Germany)
RTCM Standard RTCM, sending 2.x observables 18/19, or

Observations RTCM 3.1 observables.

RTCM Corrections  Standard RTCM, sending 2.x corrections 20/21

CMR Trimble Format, observations

A special hardware key is required on your PC to generate the
encrypted AdV Format output types.

Note — When the chosen output is "RTCM AdV", the SAPOS Decoder
box and the Smartgate have two tariffs for charging the customer: A
base-mode (broadcast) and a GSM-mode. The choice of the tariff
depends on a GSM-flag, which is coded into the AdV data stream by
the RTCM Generator module. By default, GPSBase’s RTCM
Generator modules send out the GSM-flag as zero indicating base-
mode.

If the tariff should be changed to GSM-mode, the value of the

168 Trimble GPSBase User Guide



Data Output to Clients (Real-time) 8

Windows Registry entry "AdvGsmMode" of the RTCM Generator
module's "RTCM" section has to be changed from 0 to 1. Then the
module has to be unloaded and loaded for this setting to take effect.

Similarly to the survey style, the choices within the Output Format
field depend on the selection in the Output Type field. One or several
of the following formats will be available:

e RICM2.1
o RTCM 2.3 (Default)
e RTCM3.1

e  CMR (Trimble format, Standard)
e (CMR+ (enhanced CMR)

Unfortunately, the RTCM standards 2.1 and 2.3 are not compatible,
but both are currently in use depending on the rover receiver type.
The main differences between the standards are how receiver-clock
corrections and multiple message indicators are respected for
messages of type #18 and #19. RTCM 2.3 offers the two new
message types #23 and #24. It is fully compatible with the former
RTCM version 2.2.

Note — If you want to transmit in RTCM 2.2 style, disable message
types #23 and #24, enable message types #3 and #22. For any RTCM-
Generator configured by a GPSBase version previous to 2.0 for
RTCM 2.2 output, the settings for these RTCM-Generators will be
converted to RTCM 2.3.

The CMR (Standard) and CMR+ formats are Trimble specific
formats. For more information on these formats, refer to the Trimble
receiver manuals.

Important — Depending on the chosen format (RTCM or CMR) and on
the messages activated, the reference-station position information is
rounded to different accuracies. This is due to different definitions in the
RTCM version standards.
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The following rules apply:

e When output is RTCM 2.1, position accuracy is 1 cm.

e When output is RTCM 2.3 and messages #22 and #24 are
disabled, position accuracy is 1 cm.

e When output is RTCM 2.3, message #22 is enabled and
message #24 is disabled, position accuracy is 1/256 cm.

e When output is RTCM 2.3 and message #24 is enabled, position
accuracy is 0.1 mm.

e  When output is CMR or CMR+, position accuracy is 1 mm.
Accordingly, whenever you enable/disable any of the RTCM messages

mentioned above, this can result in changes of the reference-station
position, which the rover receives.

Depending on the output type and on the output format, the second
Properties page will adjust itself. It allows only those messages to be
configured, which are possible according to the chosen format. For
example, if RTCM 2.1 is selected, RTCM message #22 will not be
available for selection, because it is not defined for this output format.
Another example is that only RTCM 2.3 has messages #23 and #24
defined, for RTCM 2.1 they are disabled.

By default, the RTCM Generator generates output of satellite
observations of both frequencies, L1 and L2. You may select, whether
the P or the C/A code is to be used on either of these frequencies. The
following options are available in the Code Indicator drop-down list:

o [I=C/AL2=C/A
o L]=C/A, L2 = P (default)
e [LI=PL2=P

In the General Settings group on the Data Format page, you may also
define an elevation cutoff for use in data output.

The Apply APC Corrections check box allows choosing, if the output
observations/corrections should be corrected from the Antenna Phase
Center APC to the Antenna Reference Point ARP (“null antenna”), or
if the output should stay uncorrected. In the latter case the
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observations are identical to what is written into the RINEX files. By
default, the Apply APC Corrections check box is selected.

RTCH Single Station Properties

[rata Format | RTCM 2.3 Messages I

r— Format

Survey Style
Output Type IHTCM Observations j
Output Format IHTCM 23 j

—General Settings

Cade Indicator fLi-CiL2-p =
Elewation Cutoff I 0//deg
Use GLONASS Iv

&pply &PC Corection: W

Note — If Apply APC Corrections is selected for an RTCM Single
Station Generator module, the RTCM-Config field in the Status view
and in the RTCM report adds the string null-antenna. For example:
OBS RTCM 2.3: 3(6), 16(59), 18/19(1), 22(6), 23(5), 24(5); null-
antenna.

RTCM Generator properties — RTCM 2.x Messages

The Properties pages RTCM <2.x> Messages each apply for the
chosen RTCM version (either v2.1 or v2.3).

For example: If RTCM 2.1 is selected for the RTK survey type, this
forces RTCM message #3. If RTCM 2.3 is selected, the same default
configuration enables message #23 and #24, but also allows selecting
message #3 (and #22).

The current version of GPSBase lets you select from the most
important message types for transmission, such as #3 (Position), #1,
#2,#9, #31, #34 (DGPS), #16 and #36 (messages), #18 and #19, #20
and #21 (high accuracy), using any update rate.
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ToolTips are available on the Properties page, which clarify the
meanings of the RTCM message numbers. Move the cursor over an
entry field and a short definition will appear.

The RTCM 2.x Messages page adapts itself to the type of RTCM
Generator according to the following rules.

e Ifaparameter is essential for the chosen survey style, output
type and output format, the respective field is selected and
grayed out.

e If a parameter does not apply to the selection (is prohibited),
the respective field is grayed out and cleared.

e  The check boxes of optional parameters are active for you to
enable or disable the respective messages.

e  For all messages the default update rates are defined. You may
change them at any time.

RTCM Single Station Properties

Data Format RTCM 2.3 Messages |

— Position

¥ 3 I B zec v 23 I 5 zec
v 22 I B sen v 24 I 5|l sen

—RTE DGPS
[ 2 1 sec I DGPS I 1 sec
= I | ize Configuratian... I

— Text Meszages
v 15 I 59 sec ITrimbIe Ternazat GmbH
["/35 I B9 sec ITrimbIe Terrasat GrabH

—Enhanced

[ 14 |1anu sec )R | 8 |sen
= | = I G [1EE see

Use the dialog to combine the optional messages with the forced ones
and to define the message update rates in any useful combination.
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There are some logical interdependencies between RTCM messages:

When message #22 is enabled, automatically #3 is enabled
with it (#22 without #3 is not defined).

The output rate of message #22 is identical with the output rate
of message #3. It is automatically changed when you put in a
new update rate for #3.

When message #24 is enabled, #23 is automatically enabled
with it (#24 without #23 is not defined).

It is allowed by the RTCM standard to send out #23 without
#24.

DGPS corrections

For DGPS corrections, additional configuration settings are available,
when you click Configuration. Here, you can select from two
different types of DGPS Output (DGPS Output Type drop-down list):

RTCM 1/31 — Differential GPS/GLN Corrections

This option transmits all satellite corrections of an epoch in one
block. At transmission time, this option needs a relatively high
bandwidth. During unoccupied periods, the transmitter is idle.
Therefore, depending on the available broadcast or
transmission rate it can be advisable to set a limit to the number
of satellites transferred only for DGPS purposes. Select the
maximum number of satellite sets for DGPS in the Max Sats
drop-down list (RTCM 1/31 group). RTCM allows data
transmission for a maximum of 12 satellites.

RTCM 9/34 — GPS/GLN Partial Correction Set

This option lets you split the satellites into groups, for which
corrections are sent in blocks of an epoch. This results in
considerably less bandwidth usage, but not each satellite is
transmitted each output epoch. The settings for this option are
available in the RTCM 9/34 group. There, you can select the
maximum number of satellites for an epoch of data. The default
value of Num Sats is 3.

Trimble GPSBase User Guide 173



8

Data Output to Clients (Real-time)

You may select from two options on how the satellites are
selected for transmission in the Mode drop-down list. The
Standard mode is a round-robin mode, where the satellites are
taken in the order as they have been tracked by the reference
station receiver.

More sophisticated is the Worst PRC mode (default). Here,
satellite that is sent first, is the one the rover needs corrections
most urgently for, i.e., that satellite, for which the rover’s PRC
extrapolation results in the worst value. Here, the parameter
Max Sat Age applies, which urges the module to send also the
corrections for those satellites, whose data age would exceed
the limit given (default 120 sec).

DGPS Configuration

DGPS Output-Type

RTCM 1./ 31

Limit the number of satelites per epoch to <Max Satzs. If too many satellites,
the ones with lowest elevation will be omitted.

Max Sats |12 [maw possible] =

RTCHM 9 /34
RTCH message 9 transmits only <Mum 5 ate> zatelites per epoch [default: 3].

Mum Sats |3 VI

Standard iz a round-robin made, Worst PRC sends out sats first which have
the warst PRC extrapolation. For worst PRC mode choose ¢<Max Sat Ages
after which a satellite must be transmitted.

Mode IWorstPHE vl Fan Sat Ao I 1200 sen

RTCM 2 - Delta Differential GPS Carrections

RTCH message 2 will be transmitted every <Rater minutes for the <Time
Period> specified, each time an ephemeris has changed.

Rate I‘I min 'l Tirne Periad I 5| min
oK I Cancel |

RTCM message #2 sends differences between old and new
ephemeris. In the RTCM 2 — Delta Differential GPS Corrections
group you may define, how long these differences are transmitted
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(Time Period). During that period, the data will be re-transmitted at
the rate selected in Rate.

Q/_ Tip — The Status pane of the RTCM Generator’s information view will

Y/ give you full information on the current settings for DGPS corrections. If
DGPS is selected for broadcast, its RTCM-Config field displays the
DGPS message types after the entry DPGS:
The following lists some possible examples:
..., DGPS: 1/31(1, maxSat 12), 2(60, for 5 min)
..., DGPS: 9/34(1, numSats 3, maxAge 120), 2(60, for 5 min)
..., DGPS: 9/34(1, numSats 3, maxAge 120, worstPRC ), 2(60, for 5
min)

Note the following rules:

- The numbers before the brackets refer to the RTCM message types.
- The first number in brackets is the output rate in seconds.

- The values maxSats, numSats and maxAge refer to the respective
DGPS configuration options.

- Whenever the default setting is selected, this will not be mentioned in
RTCM-Config.

- Values without units are given in seconds.

RTCM Generator properties — RTCM 3.1 Messages

If you choose the RTCM 3.1 standard for data output, the RTCM 3.1
Messages page appears. Use it to activate the output (observables,
position information, ephemeris), to set output rates for the output,
and to select the type of message transmitted. For a list on the
available messages in the RTCM v3.1 standard see Appendix D,
Section Standard RTCM v3.1 Messages.

The position information is a combination of the position of the
antenna reference point at the reference station — message type 1005,
does not include the antenna height — and an antenna descriptor
(message type 1007 or 1008, the latter includes the antenna serial
number). The position information requires a combined output rate
for both messages, since the RTCM Generator transmits the position
information in successive epochs: First the antenna descriptor
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information, then the antenna reference point information. Therefore,
the minimum output rate is 2 seconds (maximum is 3600 seconds).
The default output rate is 5 seconds.

RTCH Single Station Properties

Data Format  BTCHM 3.1 Messages |

¥ Position Information I 5 zec
Antenna Reference Point |1DDE - without Antenna Height j

Antenna Descriptar |1DD? - without Serial Mumber j
¥ RTK Obzervables I 1 sec

GPS Messzage |1DD4 - L1 & L2 Extended j
I Ephemeris I 1| sec

™ Tranzformation Meszages

Cannect to External Tranzformation T oal
IF Address |

IF Fort Murnber I 0

For example: With the default output rate, the position of the antenna
descriptor information is sent at epochs x, x+5, x+5, ... while the
antenna reference point follows at epochs x+1, x+6, x+11, and so
forth.

The default output rate for RTK observables is 1 second. Select one
of the message types 1003 or 1004 (default type). [f GLONASS
output is enabled, choosing message 1003 includes also 1011, and
message 1012 comes with 1004.

If you want to use RTCM 3.1 as alternative to raw receiver data
streams when reference station data is exchanged between customers,
you should activate the output of satellite ephemeris data. The default
output rate is 1 ephemeris message 1019 per second. For example,
when the RTCM 3.1 data stream currently sends 6 satellites, the
output for the first satellite may occur in epoch x, that for the second
follows in epoch x+1, and that for the sixth one in epoch x+5. In
epoch x+6, the first satellite’s 1019 message is again sent out, and so
on.
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Since 2005, the RTCM 3.1 message types 1021 and following allow
the transmission of transformation and shift parameters to the user.
This feature requires the following:

e Arover sending its approximate position in an NMEA format
(GGA, GGK, or AdV sentences); the GPSBase RTCM
Generator must use a bi-directional connection to the rover.

e  An external software tool which is able to decode the NMEA
sentences, to administrate the transformation parameters for a
selected datum, and to select, based on the rover’s position, a
local 16-point grid from a grid file.

This external transformation tool must be able to communicate
with the GPSBase RTCM Generators.

The RTCM Generator forwards the incoming NMEA position
message to the transformation tool, which in turn knows the local
datum and selects shifting parameters to a matching local grid. This
grid is defined by 16 points resulting in 9 cells, with the rover
positioned in the central cell. The software tools communicate using a
TCP/IP socket server — client connection, where the transformation
tool serves as a socket server and the RTCM Generator acts as socket
clients. To activate the transmission of transformation parameters,
select the Transformation Messages option. Then, enter the server IP
address and its IP port number.

RTCM Generator properties — CMR Messages

DataFormat CMR Messages |

ChF Meszage:

Observations I IBC
Base Station [nfo I 10/ zec

If you chose the CMR standard for data output, the CMR/CMR+
Messages page appears. On this page, you can edit the update rates of
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the default message types 0 (Observations) and 1 (Base Station Info)
for CMR (or just of the message type 0 for CMR+).

RTCM Generator properties — Caller Identification

The Caller Identification page only shows up, if automatic caller
identification is available. The RTCM Generator modules can identify
the phone number and the user name of an incoming call, when the
call is reaching GPSBase via a CISCO Access Server product, if an
SNMP Configuration file and a User List file exist, and if some other
conditions are fulfilled. For detailed information, see Section Caller
Identification.

RTCH Single Station Properties

Data Folmatl RTCM 2.2 Messages  Caller Identification I

—Achivation

If a CISCO Access Server handles incoming calls, the SHMP protocol
iz uzed ta guery the phone number of the calling uzer. The phone
number iz then matched with the entries in the User List File.

Use Caller Idertificatior: v

S R Al e

—SMMP Caonfiguration

SMIP configuration iz read fram Config File at start-up of madule.

Conifig File IC:'\G PSE aze\ConfighSnmpConfig.tst

Agent |P-Address IW
LCornmunity lpubllc—
Timeout lﬁ g

Betries |—1

Line Mumber directed to I—
thiz BT CM-Generator £l

— Usger List

User List File IC:\G PSEazehConfighl) serlist. txt

QK I Cancel | Apply |

In the Activation group, the Use Caller Identification check box lets
you enable or disable the functionality. Default: selected (enabled).
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Most fields of the dialog are purely informational. The fields of the
SNMP Configuration group display the location and name of the
SNMP Configuration file as well as the values for the tokens that are
defined in there. In the User List group, the location and name of the
User List file is given.

Connection Settings

The modem-related RTCM Generator settings are available at the
Connection page of the information pane area. This page displays the
current communication configuration and status for the module.
Additionally, it lets you change the settings, if you use the buttons
offered at its bottom.

The following information is available:

e Driver
Driver name (as displayed when selecting the driver at first
initialization of the RTCM Generator module)

e  Path
Path to the respective driver DLL

109

RTCM SocketServer8031: Connection =

Driver

Path [socks002.dI

Config ISocket Server Port 8031 [Dial-ln)
Type Idial-in

Status I

Bwtes [nAD0ut I / I

LChange | Configure I Hangup

A+ Tk status p, connection
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e Config
Configuration information of the selected driver

o Tipe
How is the communication interface connected to the module?
There are two connection options:
Immediate connect single permanent connect to remote party.
Dial-in a modem-like connection with manual
dial-in and hang-up functionality.

Note — For RTCM Generators you will always want to have a
modem-like behavior activated, where the program recognizes
that a rover has dialed into the system and when the rover has
hung-up the line again.

e  Status
Interface status. Indicates whether a user is currently connected
to the RTCM Generator. If communication errors occur, error
messages will show up here.

e Bytes In/Out
Byte counter. Accumulates the received (incoming rover data)
and sent (outgoing) bytes. Counting starts each time a rover has
connected to the RTCM Generator and stops when the rover
disconnects.

To re-configure the user connection to the RTCM Generator, use the
buttons of this page.

A Warning — In general, use any of these buttons with caution during
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normal operation of the RTCM Generator, since they will terminate any
existing user connection.

Change Changes the connection from scratch: Opens the Driver
Selector dialog for a renewed selection of the driver
DLL. For more information on the driver selection, see
Chapter 5, Section Driver Selection.

Configure  Opens the Configuration dialog for the currently
selected driver DLL. You may change your settings
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such as the server name, an IP port or the connection
type (immediate or dial-in). For more information on
the dialogs, see the sections on configuration in
Chapter 5, Communication Control.

Hangup Terminates the connection to a currently connected
user. After that, the user has to dial-in again.

JQC Tip — Note that changes to the driver DLL or its configuration will be

Y/ remembered under the RTCM Generator configuration (and name)
currently selected. For example, you may want to avoid to change to a
serial driver DLL when the configuration name is “Socket Server ####”.
Instead, it is recommended to use these buttons only for problem
analysis.

The RTCM Single Station Generator Information View

The two information views of the Single Station RTCM module allow
you to monitor the output (Status tab) and its communication settings
(Connection tab, see Section Connection Settings).

The module’s navigator icon represents the current status of the

RTCM Generator:
7] when inactive;
(el when active and sending messages;
!. communication error (the output interface is not working

properly, for example, socket port / modem / serial line
already used by another application).

RTCM Single Station — Status

This control pane lets you check the outgoing messages of the
reference station.
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e  RTCM-Config
Displays, how the RTCM Generator is configured in its
Properties pages. In abbreviated form you see
— the output type chosen (for example, DGPS, AdV)
— the type of real-time data you generate (output format RTCM
2.1,2.3, 3.1 or CMR, CMR+)
—a comma separated list of all RTCM (or CMR) message types
to be sent out, followed by their output intervals in units of
seconds (in brackets)
—if DGPS output is enabled, a list of all settings for DGPS
corrections is added: The RTCM message types, for example,
9/34, are followed by the output rate and further options (in
brackets, for units of seconds the unit is not displayed). For
more information, see the Tip in Section DGPS corrections.

e  RTCM Position
The position of the Reference Station sent out in the data
stream. Note that the position may slightly vary from the
precise reference station position because of rounding done by
the output. For example, RTCM 2.1 position information can
only be transmitted to 1cm accuracy.

e  RTCM-Output
Epoch time of output data, ID of the reference station, where
the Single Station RTCM module is attached, # of satellites
used, list of all satellites sent out in the latest epoch.
The content of this field will be overwritten by each epoch sent
out. So, for example, if output chosen is RTCM DGPS message
9 with 3 satellite output per epoch, this field will show the
current 3 satellites sent out, which vary from epoch to epoch.

e Online-Status
Current status and duration of the connection to the rover. The
following states are available:
- Offline: RTCM Generator is waiting for the next rover to dial
in. Currently no RTCM output.
- Online: A user has connected. The RTCM Generator has
started to send out real-time data to the rover. RTCM-Output
now shows the epoch info sent out.
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- Driver problems: For example, communication interface
failed. Navigator icon:

& GPSBase - [MyStation]

File RTCM SocketServer3000 View Help
= GPSBase el -
i wf. R RTCM SocketServer8000: Status= =
. B Muenchen
E@ Riaw D ata Analyzis
R R T SockelS erver000§ INEILRAREGE ) IDBS RTCH 2.3: 18/19(1), 23(21), 24[19)
éré Ephemeriz
5----ér§ Almanac
RTCM-Posiion [4177483.084 656761 102 4727769 665
RTCM-Output  |08.10.2002 08:22:26, 26, 8 Sats,
G071 GO2 G04 GOS G10 613 G24 G27
Online-Status IDnIine, 58:55:43 —
User |
4] | _’I_I
4| DI‘. Status f\Connedionlf
o User
If Caller Identification is active within the RTCM Generator
module, this field displays the user identification (for example,
phone number) as determined from the Access Server and the
user name that is associated with the user identification of the
rover. If both, user name and user identification, are available,
they are displayed as <user name> [<user identification>], for
example as John Doe [012345678]. For more information on
Caller Identification, see Section Caller Identification.
You will find the information that is displayed in the RTCM-Config
and User fields also in the report for the RTCM Single Station
Generator.
Accounting

Use GPSBase’s accounting functionality in combination with caller
identification to create log reports on user activity and on the output
of data to callers.
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Activating accounting

To start accounting, select the main menu command File / Reporting
to open the Reporting dialog. From the Reporting Selection tab, select
the RTCM Accounting Information check box. If you do this for the
first time, the Accounting Details dialog appears at once. If, however,
accounting details already exist, you may view and edit them at any
time using the adjacent Details button.

The accounting files are generated in the same folder structure as the
Reporting files. (See the Reporting section in Chapter 3 for details on
the folder structure.) You need to specify the drive and root-path for
this structure.

Accounting files

AN

For each day, a new accounting file is created and stored in the
respective day folder. The accounting file name includes date
information: AccountingY YMMDD.txt.

After each dial-in session for any RTCM Generator a new line will be
appended to the file AccountingY YMMDD.txt, which contains the
summarized information of the respective dial-in session.

Tip — If you want to sum up accounting information over more than one
day, you can append the day files to each other. This may help you to
analyze the data on a weekly or monthly base.

An entry line contains the information in fields that are separated by
semicolons. For a detailed description of the records, see Section Data
structure.

All RTCM Generators write into the same accounting file. The RTCM
Single Station Generator configuration can be found in the data-type
related entry field.

Warning —The configuration may have been changed during the
session by the operator. In both cases, the last status is reported.
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Accounting details

Some details of the accounting record include provider-dependent
information. To provide this information to GPSBase using the
Accounting Details dialog, open the Reporting dialog and click

Details.

5‘ An accounting file called “Accounting ™ MMDD tat" will be vritten for
=] each day in the same directory structure as the reports.

r— Uszer Defined Figlds

Service Mame:

Location:

|
|
Medium |
Comments: |

Ok I Cancel |

The User Defined Fields group lets you set the information for all
fields that do not contain information that is automatically generated
by GPSBase’s modules. You may fill in information for the Service
Name, the Location (for example, the location of the GPSBase PC),
the Medium (for example, GSM) and any comment. The maximum
length for the Service Name is 15 characters, for all other entry fields
it is 255 alphanumeric characters.

A Warning — Since semi-colons separate the fields, do not use any semi-
colons in any text.
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Data structure

Table 8.3 Specification of accounting file records

Field Source(s) Specification

Station ID RTCM Generator ID of the last station used during a

dial-in session.

Date_Start RTCM Generator Start of usage - date: DD.MM.YYYY

Time_Start RTCM Generator Start of usage - time: hh:mm:ss

Date_End RTCM Generator End of usage - date: DD.MM.YYYY

Time_End RTCM Generator End of usage - time: hh:mm:ss

reserved ~ ~

Service Accounting Supplier identification. Arbitrary text;
Name Settings max. 15 alphanumeric characters.

Output Type  RTCM Generator  Specifies the RTCM Generator output

type selected, such as DGPS,
Observations, CMR.

Organization RTCM Contains the user name or
Generator, Caller organization name as specified in the
Identification UserList.txt file.
User ldenti- RTCM Contains the user identification, which
fication Generator, Caller could be the calling phone number (if
Identification via AccessServer) or the login
account-name (if via Ntrip).
Location Accounting Further identification of source.
Settings Arbitrary text; max. 255 alphanumeric
characters.
Medium Accounting Connection to the user, such as GSM,
Settings TCP/IP, type of chip card. Arbitrary
text; max. 255 alphanum. characters.
reserved ~ ~
Number of RTCM Generator Number of epochs sent. For example,
epochs an update rate of 2 seconds results in

60 epochs for a dial-in session of 120
seconds.
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Field Source(s) Specification

reserved ~ ~

NMEA UID RTCM Generator User identification code 1 of the NMEA
record UID record from rover, typically a job
number.
For example: $GPUID,2004-LGN,*hh.
Arbitrary text; max. 255 alphanumeric

characters.
Comments Accounting NMEA position record from rover,
Settings followed by a comma-separated,
arbitrary text; max. 255 alphanumeric
characters.

Using the accounting file

You can read in the accounting file into any accounting software or
spreadsheet analysis program (for example, SAP, Microsoft Excel).

Note — Semi-colons are used as the only valid field separators, since
some company names include commas.

Caller Identification Using SNMP

All RTCM Generator modules can identify the phone number and the
user name of an incoming call, when the call is reaching GPSBase via
a CISCO Access Server product.

When a user dials in into GPSBase, GPSBase queries the phone
number from the Access Server using SNMP. The user name
(identification) and the phone number will be displaying in the RTCM
Generator’s information pane Status. It will also be logged to the
RTCM Generator report for the dial-in session.

A text-based SNMP configuration file, which the operator of
GPSBase can modify, is used to configure the SNMP queries to the
Access Server.
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Another text-based User List file, which the operator of GPSBase can
modify, is used to match phone numbers with user names.

Caller Identification is only available within an RTCM Generator
module when all of the following conditions are fulfilled:

e  SNMP Service must be installed and started on the computer.
e  Connection type must be Socket Server.
e  Socket Server must be configured as “Dial-In” connection.

e Avalid SNMP Configuration file must be available. For details
about the SNMP Configuration file, see below.

e  The SNMP Configuration file must contain an entry line which
corresponds to this specific RTCM Generator, i.e. the port
number of the Socket Server must be identical with the port
number specified in that entry.

If any of these conditions are not fulfilled, the Caller Identification
will not be available for that specific RTCM Generator module. When
the module starts, a green warning message shows up in the output
window that informs on the reasons for failure. For example:

Cannot use Caller Identification: No entry in SNMP config file
"C:\GPSBase\Config\SnmpConfig.txt" matching my port number 8000

Only if these conditions are fulfilled, the User field in the Status view
window of the RTCM Generator displays user name and identifier.
Accordingly, you will find the User Name and Phone Number entries
in the session reports and the Accounting files.

The SNMP Configuration file

By default, the SNMP Configuration file is located in the folder
<InstDir>\Config and has the file name “SnmpConfig.txt”. Path and
file name can be changed in the Windows Registry.

The SNMP Configuration file is read once when the RTCM Generator
module is loaded. Therefore, when the file was modified, the RTCM
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Generator module, which is affected by the modification, needs to be
restarted for applying the change.

You can edit the SNMP Configuration file using any ASCII text editor
(for example, Notepad.exe).

Moreover, since its entries can be separated by TAB characters, one
can create that file by exporting from a database or a spread-sheet
application (for example, Microsoft Excel) as “tab-delimited” text

file.

The following rules apply for the SNMP Configuration file:

The default file name of this file is "SnmpConfig.txt"

The default location for this file is in the folder
<InstallDir>\config\.

The file name and path can be changed if that is made known
to GPSBase by modifying the Windows Registry key "SNMP
Config File" in the Registry location

"HKEY LOCAL_MACHINE/Software/Terrasat/GGSP/RTCM
connection".

A valid entry consists of a line which contains the following
entries (further on called tokens) in the given order:

1. Remote agent IP address (IP address of Access Server)
2. Community name

3.  SNMP Communications timeout in milliseconds
(recommended: 250ms)

4.  SNMP communications retry count (recommended: 1)

5. CISCO Access Server line number (for example: “31” or
“2/7”)

6. GPSBase port number assigned to the Access Server line
number.

Tokens can be separated by TAB characters (ASCII code 12) or
commas.
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e  There can be as many TAB characters between two tokens as
desired, but only one comma is allowed.

e  One or more space characters (ASCII code 32) between TABs
or commas would be recognized as a separate token. Thus, do
not use a mixture of TABs and spaces for formatting this file.

e Leading and trailing spaces are automatically removed from
tokens (example: " token text " is trimmed to "token text").

e  Comments start with a '# character and are ignored. There can
be separate comment lines starting with '#, or comments can be
appended to entry lines.

e Invalid lines are ignored. Lines following the invalid line will
be read.

e A maximum of 1000 characters is read per line. Text beyond
this limit is ignored.

An example of a valid line in the SNMP Configuration file would be:
100.200.300.400 public 250 1 31 20000 # comment

The User List file

The User List file by default is located in the folder <InstDir>\Config
and has the file name “UserList.txt”. Path and file name can be
changed in the Windows Registry.

If no User List file is found at the expected location, the RTCM
Generator will use the phone number determined from the Access
Server as the “user name”.

The User List file is read each time a user dials in, thus it can be
modified while the RTCM Generator module is running.

The User List file can be edited using any ASCII text editor (for
example, NOTEPAD.EXE). Moreover, since its entries can be
separated by TAB characters, one can create that file by exporting
from a database or a spread-sheet application (for example, Microsoft
Excel) as “tab-delimited” text file.
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The following rules apply for the User List file:

The default file name of this file is "UserList.txt"

The default location for this file is in the folder
<InstallDir>\config\.

The file name and path can be changed if that is made known
to GPSBase by modifying the Windows Registry key "Caller
Identification File" in the Registry location

"HKEY LOCAL_ MACHINE/Software/Terrasat/GGSP/RTCM
connection".

A valid entry consists of a line which contains two or three
entries (further on called tokens) in the following order:

1. phone number
2. user name
3. group name (optional).

Tokens can be separated by TAB characters (ASCII code 12) or
commas.

There can be as many TAB characters between two tokens as
desired, but only one comma is allowed.

One or more space characters (ASCII code 32) between TABs
or commas would be recognized as a separate token. Thus do
not use a mixture of TABs and spaces for formatting this file.

Leading and trailing spaces are automatically removed from
tokens (example: " token text " is trimmed to "token text").

Comments start with a '#' character and are ignored. There can
be separate comment lines starting with '#', or comments can be
appended to entry lines.

Invalid lines are ignored. Lines following the invalid line will
be read.

A maximum of 1000 characters is read per line. Text beyond
this limit is ignored.
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Examples of valid lines in the User List file would be:
49810274330, User Name # comment
49810274330, User Name, Group Name # comment

Note that the phone number must be entered into the User List file in
the identical format as the Access Server is reporting it using SNMP.

RTController

The RTController module is used to configure a reference station
receiver to broadcast the real-time correction data in RTCM and/or
CMR format.

When first being added to GPSBase, you must set the properties of
the RTController tool. Later you may edit your settings, if you select
Properties from its shortcut menu (right mouse button). See Section
RTController settings.

For the RTController module one page of information exists. See
Section RTController information pane. You may remove any module
at any time from GPSBase: Open its shortcut menu and select
Remove Module.

RTController settings

The RTController module is available for each Trimble reference
receiver. To add the module to the system, right-click the reference
station module to open its shortcut menu. Select /nsert Module. From
the Module Selector dialog, select the RTController TAM module.
The Real-time Message Transmission dialog appears.

Use this dialog to configure the broadcast messages.

Note — The receiver has to support the RTCM and/or CMR broadcast
option. If not, the Real-time Message Transmission dialog and its
settings pages are grayed out, and the option cannot be activated.
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The dialog is split into two main parts that refer to the settings of
RTCM and CMR mode.

RTCM mode

The Set RTCM Mode check box of the Real-time Message
Transmission dialog activates the RTCM correction output mode in
the receiver. Use the On and Off options to start and stop the
broadcast.

Note — RTCM broadcast formats are available for several RTCM
versions: 2.1, 2.2, 2.3, 3.0 and for a 2.2/2.3 combination. For version
3.0, only the RTK Only format is available.

Only if broadcast is set to On, the options of this group are available.
With the Format drop-down list, you may select one from several
broadcast formats (see Table 8.4). The formats supported consist of
primary and configurable secondary messages. For more information
on RTCM messages, see Appendix D, RTCM Messages.

RTController Settings

Feal-time Mezsage Transmiszion |

~RTCH

¥ SetRTCH Mode

o i Format: IVersion 2

Lef Ll

i Receiver Port: |F'ort3
Sethings... |

~CMR

¥ Set CMR bode

© On Formiat: IEMF!

Ll L

& 0ff Feceiver Fort: IF'ort3

Sethings... |
Port Settings...

Ok Cancel
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Table 8.4 RTCM broadcast formats supported by RTController

Format Specification
Version 2 The primary messages are pseudorange
(DGPS) corrections.

USCG (9-1) (Version 2.1)  Primary messages are partial DGPS
corrections, sent for each satellite separately.
They require receivers with high-quality internal
clocks, but are useful on very slow data links
such as radio beacons.

USCG (9-3) (Version 2.1)  Primary messages are partial DGPS
corrections, sent in groups of 3 satellites. They
request a wider bandwidth than USCG (9-1).

RTCM+RTK (Version x.x)  Primary messages are both DGPS and RTK
corrections.

RTK Only (Version x.x) Primary messages are uncorrected carrier
phases and pseudoranges.

The Receiver Port drop-down list lets you select the port to which the
receiver outputs the data. It is recommended to first check out for a
free receiver port, in order to avoid data overflow on a port.

RTCM Message Settings |

Primary Message—— ~Secondany Messages—————————————
. l# Ratio to
5 2 i
Y WP Primary - |

Station 10 I ¥ Type2 I 1
| | E Gy [

Message Interval: |1 5ec - WV Type 2
™ Type g [ o
™ Type 16 | 1

Sting: I

The Settings button opens the RTCM Message Settings dialog that
lets you configure the secondary messages, station IDs, and so on.

The Primary Message group displays the settings chosen by the
format and the output interval. The latter depends from the receiver
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tracking interval. Define the output station ID for the reference station
here.

Additionally, RTCM messages of type 2, 3, 6 and 16 may be output,
the selection depending on your settings and the receiver’s options. If
a receiver does not allow outputting a specific RTCM type, it is
grayed out. Select the check box of a type in the Secondary group
messages to select it for broadcast and edit the ratio to the interval of
the primary messages. If you have selected message type 16, edit the
string to be broadcast in the String edit field.

CMR mode

The Set CMR Mode check box of the Real-time Message
Transmission dialog activates the CMR correction output mode in the
receiver. CMR is used for RTK measurements only. Identically to the
RTCM mode, the On and Off options start and stop the CMR
broadcast.

Only if broadcast is set to On, the options of this group are available.
With the Format drop-down list, you may select one from two
broadcast formats: CMR and the more advanced CMR+.

The Receiver Port drop-down list, again, lets you select the port to
which the receiver outputs the data. It is recommended to first check
out for a free receiver port, in order to avoid data overflow on a port.

The Settings button opens the CMR Settings dialog. Here, you set a
Station ID (Station Index) and can select a time delay tag (Time
Delay) in milliseconds. The default time delay is 0 milliseconds. Both
settings can be used by the rover to distinguish data sent by multiple
reference receivers.

CMR Settings x|

Station Index;: IE ak I
Timne Delay: IU millizeconds 'I Cancel |
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Receiver Port Settings

Only if at least one of the broadcast modes is selected and set to On,
the Port Settings button is available. Click it to open the Receiver
Port Settings dialog. This dialog lets you define the parameters of the
receiver port that broadcasts corrections.

Receiver Port Settings
Port 3 (CHR) |

LTS

Baud Rate: [~ CT5 Flow Contral

Parity: m CT5 Transmit Delay: ID ms

Data Bits: m

Stop Bits: I'I 'l rRTS
RTS Mode: IHigh 'I

RTS Edge Delay: |'J ms
k. I Cancel |

The pages of the Receiver Port Settings dialog refer to the port(s)
selected for the broadcast mode(s). For each port, you may define the
communication parameters, such as the baud rate, the parity type, the
number of data bits and the number of stop bits. The R7S and CTS
groups let you modify flow control parameters, if supported by a
receiver. For more information on these parameters, refer to your
receiver manual.

RTController information pane

The Status information page of the RTController module displays in
two groups the current parameters for RTCM and CMR Output. Most
of the information in both groups is similar: You can see, whether
data output is On or Off (Output), the Station ID, the data format
(Format) and the output interval (/nterval), which depends on the
tracking interval.

196 Trimble GPSBase User Guide



Data Output to Clients (Real-time) 8

&4 Ephemeris

----- Fod Almanac

The port number and settings are displayed in the Port Settings group.
For RTCM Output, you will additionally find information on the
primary messages chosen.
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CHAPTER

System Monitoring and
Control

In this chapter:

Introduction
Alarm System
Disk Watch
FTPMirror
Watchdog
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Introduction

Monitoring and controlling a server system like GPSBase is a very
important issue. While so many different modules are running in
parallel on a permanent basis, an automatic process of administrating
the reference station system is required. This can be either an alarm
system issuing alarms when certain thresholds are reached, or
automatic file transfer to different locations on a scheduled basis, or
even a file storage system controller. This chapter describes the aims
and functionality of monitoring and controlling modules.

Alarm System

200

The automatic alarm system is an essential part of GPSBase.
Currently, the following alarms can be set and configured:

Disk Watch: Low disk space

Receiver Module: No data from receiver, switched to backup
communication link, temperature, voltage or tilt angle exceeds
threshold

Raw Data Analysis: Inconsistent data from receiver

GPSBase: Low virtual memory

If one of the above modules reports an error, an alarm window pops
up. Once an alarm is issued based on the individual configuration,
GPSBase supports these actions to perform after the alarm is issued:

None

Issue alarm sound

Send e-mail

Send compact e-mail

Send modem command

Send boot command to power switch

Run batch file process
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e  Send alarm to socket or serial line.

The Alarm module is available from the navigator root item
GPSBase. When you first add the module and no mail server
configuration is enabled, the SMTP Mail Transport dialog appears.
Use it to enable the connection to the SMTP mail server (for details,
see Chapter 3, Section Mail Server Configuration).

The default action of the Alarm module is a pop up 4larm dialog
window. It displays the last (up to) five alarm messages. With OK,
you just accept the warning and the dialog will close. With View
Alarm, the alarm dialog will close. (If you select the Do not show this
dialog option, the Alarm dialog will not show up any more.)
Additionally, the focus will change to the Alarm information pane.

Oi Tip — You may toggle the display of the Alarm dialog: Open the shortcut
> menu of the Alarm module and select Alarm Message Pop-up. The
Alarm dialog will only show up if the command Alarm Message Pop-up
is selected.

For any other action, first add a set of alarm settings, which define the
action that shall be taken when an alarm is received. These alarm
settings can be set and removed from the first tab of the Alarm
information pane.

If Reporting is activated, Alarm will create three reports. You can
view the reports by opening the files Alarm*.xml in your Internet
explorer. For more information on the reports, see Appendix G,
Reports.

You may remove the module at any time from GPSBase: Open its
shortcut menu and select Remove module.

Setting alarms

To add, remove and configure individual alarms, go to the Settings tab
of the Alarm information pane.
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Click Add to add a new set of alarm parameters to the list. You may
remove any obsolete alarm: Set the focus on the respective list entry
and click Remove.

Alarm selection

When you have clicked Add, the settings wizard appears with its first
page Alarm Selection.

Alarm Selection

Select TAM Module:

Select one alarmn condition, then click Mest:

@ Disk WWatch: Low disk space

™ Show all alams

| MNext > I Cancel |

The page displays all alarm conditions that may urge alarm messages.
Generally, the alarm conditions are grouped according to the module
issuing the alarm. Therefore, first select the respective module from
the Select TAM module drop-down list, then select the name of the
alarm condition in the list field (left mouse button) and click Next. By
enabling the Show all alarms check box, all available alarm
conditions will be displayed, independently from the module that
triggers the alarm.

Alarm settings

For detailed configuration, just follow the wizard to the next page
Alarm Setting. It is the main control of actions triggered by the alarm.
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Parameters like the condition state that triggers the alarm, the type of
action selection and an alarm action delay can be fed within the
wizard page.

Alarm Properties 1

Alarm Settings | Action Settings | E-mail Address |

Condition IHeceivel Moduls: Mo data from receiver

Select action

Action Delaw: W ait I 10 seconds, befare starting action

Condition State: B & Send alam, when condition state occurs

" Send alam, when condition state disappears

Ok | Cancel I

In some cases, it does make sense to send an e-mail to the system
administrator to have him informed about the current state situation of
the application. There might be some other conditions where you do
not need to interfere or have the administrator informed, but you
would like the system itself to handle the problem automatically.
Therefore, GPSBase offers different types of actions. The subsequent
pages of the wizard depend on the action selected.

You may define a time delay before the selected action is executed.
This option may help to avoid superfluous alarms.

Send an alarm when the condition state occurs or when it disappears?
For example, the condition is ‘Station not available’: the condition
state occurs, if the receiver module receives no data from the
reference station. As soon as data is received again, the condition
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disappears. If you want an alarm to be sent in both cases, add another
set of alarm settings.

With no action (None) selected, finish the definition here (click
Finish). Otherwise, a third wizard page pops up which depends on
the selected action. See the following sections.

Alarm sound settings

Alarm Properties

Alam Settings  Action 5 ettings |

Action |szue alarm sound

~ Sound File

IC:\WINDDWS\Media\chimes.wav |

™ Play sound continuously

— Test

Test Sound Stop Sound

ok | Cancel I

For the Issue alarm sound action, the Action Settings page lets you
select the sound file from your hard disk. To test the sound, click Test
Sound. Click the Stop Sound button to stop the test sound, if the
sound is set on Continuously.

If you select the Play sound continuously check box, make sure the
popping up of the alarm dialog is active, since a triggered sound will
not stop until one of the following happens:

e  The alarm condition is not true any more, or

e  You accept the alarm at the alarm dialog; click OK or View.
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To finish the definition, click Finish.

E-mail and compact e-mail alarm settings

For the actions Send e-mail and Send compact e-mail, the Action
Settings pages are almost identical. The chosen action type is
displayed in the Action field. When an alarm is triggered an e-mail is
sent to the recipient(s) specified here. Compact e-mails summarize
the alarm information in their subject line only, without any
additional text in their body.

Alarm Properties

Alarm Settings  Action Settings I E-mrail Addressl

Achion

— Addreszzing Option

' |se a global e-mail address

" Use individual e-mail addresses for stations

— Further Option:

[ Blank zubject line

oK | Cancel I

Tip — The action type Send compact e-mail is especially useful for
messages to a mobile phone, if the mobile phone provider supports
e-mailing.

Note — For both action types, a mail server must be configured. To do
so, select from the main menu the File / Configure Mail Server
command. For detailed information on the configuration see the Mail
Server Configuration section in Chapter 3, Getting Started.
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Use the Addressing Option group to select whether all e-mails issued
by this alarm go to the same recipient(s) (select Use a global e-mail
address) or whether to use different e-mail addresses depending on
station numbers (select Use individual e-mail addresses for stations).
Depending on the selection here, the content of the E-mail Address
tab varies.

_\Oi Tip — If you are setting up an alarm for a module not referring to

> reference stations, such as the Disk Watch module, make sure you
select the global e-mail address. Individual e-mail addresses require
station ID information derived from the Receiver module.

With the action type Send e-mail, the resulting e-mail displays the
subject Alarm Notification! The letter’s body then contains the
warning condition as well as the condition state (4larm or Fixed).
With the Blank subject line option selected in the Further Options
group, the subject line will be blank. This option only refers to the
Send e-mail action type, since Send compact e-mail action type will
use the Subject field to inform the recipient of the alarm and will not
show any text body.

Use the E-mail Address page to define the e-mail address(es) of the
recipient(s). With a global mail address selected, the page lets you
edit the 7o, Cc (copy), and Bcc (Blind copy) fields. You may test the
connection using the Send Test E-mail button.

If you need to inform different recipients about the alarm, select the
Use individual e-mail addresses for stations option in the Action
Settings dialog. In this case, the E-mail Address dialog lets you edit a
list of e-mail addresses.

Select Add to open the Add to Address List dialog. Define the station
( station number between 0 and 1023), edit the recipients (7o, Cc and
Bcc fields) and accept. For changes in the entry, double-click the
entry in the list. To remove an entry activate it (multiple selection is
possible) and click Remove.

Note — The dialog makes sure that station IDs are unique. If you need
to setup an identical alarm type and to add further mail addresses,
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add the recipient to the Cc-list or add another alarm to the list of
alarms in the main view of the Alarm module. For example: if you
define alarm notification to Administrator A for stations 1...4, but
want Administrator B to be notified if station 3 fails, then you should
define two similar sets of alarms using different e-mail addresses.

Alarm Properties x|

Alarm Settingsl #ction Setings  E-mail Address |

Action ISend e-mail
Station [0 | To | Cc | Bco
1-100 recipient@subnet] com  recipient2@subnet]. com  recipient3@subnet] .
Add to Address List x|

Station [0 From 1D: 101 TolD: 200
Ta: |recipient'| (@zybhet?. com
Ce: Irecipient2@suhnet2.com; recipientdd@inet. com

| Bro: Irecipient3@suhnet2.com

Add. || Hikdi
oK I Cancel |

ak I Cancel | '

To finish the definition, click Finish.

Modem command settings

This action will send a specified command via modem to a remote
modem device. For example, sending a boot command via modem to
a TimeOut 2400, it will interrupt the power supply and the connected
device like a GNSS receiver will reboot. When you first set this
option, click the Add button at the Action Settings dialog. In the Add
to Telephone List dialog set the ID and the telephone number of the
remote station. Click OK. Optionally, use the Command edit field in
the Action Settings dialog to key in the AT commands (select whether
as ASCII or HEX) you want to send.
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x
Action: ISend modern command
Driver: IT.&F‘I 1.4 - 2.2 Data Modem Select |
Command: | @ ASCI ) Hew
Station D | Telephone Murmber Add to Telephone List %]
256 078 9234567
Station 1D Telephone Mumber:
I

aK I Cancel |
Add... e Femoxye | Test FirstEntlyl

< Back I Finish I Cancel |

Click Select to define the modem connection. The standard
configuration dialogs for a connection to a device pop up. They will
allow you to select a driver DLL and to configure the connection.
These settings are written into the registry. They are valid for all
modem actions. They are viewed and edited using the shortcut menu
command Properties of the Alarm module. See the View and Change
Alarm Properties section.

Tip — For detailed information on driver selection and configuration
settings, see Chapter 5, Communication Control.

Use the Test First Entry button to see whether the connection defined
in the first entry in the list is working fine. To remove a modem
connection, select the respective line in the list field of the Actions
Settings dialog and click Remove.

To finish the definition, click Finish.
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Boot command to power switch settings

Action Settings

Action: ISend baoat command to power switch

Select the devices to be booted:

Orc

O Receiver &
O FReceiver B
O Madem &
O Modem B
O todem C
O todem D
O Radia

< Back I Finish I Cancel |

This action will send a boot command to a remote power switch (for
example, a WTI NPS 230) once an alarm is issued. Since the power
switch supports several devices (plugs) you can select which device is
to be booted using the Action Settings dialog and selecting the
respective check box. To finish the definition, click Finish.

Tip — Use the Watchdog module to make your power switch device
known to the GPSBase system. For example, the plugs must be
defined when installing the Watchdog module for the power switch.

Running a batch file or an executable process

Select the Run batch file process alarm type, if one of the following
actions is to be performed in case of an alarm:

e  Running a batch file,

e  Running an executable file.
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The Action Settings dialog lets you define the file (executable or
batch file). Enter the path to the file in the edit field or use the
browser button to search for it.

To pass parameters to the batch files or executables use the
placeholders offered in the dialog. They will be filled with the
appropriate text at execution time, such as the alarm text, the
connection name, and so on. To insert a placeholder, you can click the
respective icon in the dialog or key it in. Use empty spaces to separate
placeholders from each other or from other commands. To finish the
definition, click Finish.

Action Settings

Action IHun batch file process

Enter batch file cormmand:

| =0

— Optional place holder:

A Alarm bext Z[NAME] Connection name
x[B] E-mail text bady E E -mail zubject
Z[C) Condition [D kext E[SC] Compact e-mail subject

Z[DATE] Receive date af alarm Z[STATE Alarm state

58

=

m

=
5
&

Action delay time Z[TIME] Receive time of alam

g

[ID] Station 1D

< Back I Finish I Cancel

Send alarm output to socket or serial line

Select the Send alarm to socket or serial line action type, if you need
an individual type of action. This command outputs the data specified
by placeholders to an outgoing port. Then you can connect to this port
and proceed with the data as needed.
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Click Select at the Action Settings dialog to select the output port
from the Driver Selector dialog. Available drivers are:

e  Serial Port Handler
e  Socket Server
e  Socket Client

For detailed information on how to use the driver selector and to set
up connections, see the Drivers section in Chapter 5, Communication
Control.

Action Settings

Action Send alarm to

Drriver: ISocket Server Port 4095 Select... |
Parameters: I ﬁ

— Optional place halder:

%A Alarm bext Z%[MAME] |  Conmection name
#[B] E-mail text bady #[S] E -mail zubject
x[C) Condition [0 kext E[SC] Compact e-mail subject

%[DATE] Receive date af alarm Z[STATE Alarm state

Action delay time Z[TIME] Rieceive time of alam

a0
=
m
z

#[ID] Station 1D

< Back I Finish I Cancel |

The Select parameters edit field lets you define the contents of the
output stream. Use the placeholders as displayed beneath the edit
field. To finish the definition, click Finish.

View and change alarm properties

To view and edit condition settings, go to the Settings tab of the
Alarm information pane and double-click the condition entry to open
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its Properties dialog. The settings displayed here refer to the specific
set of settings only.

For all conditions that trigger an action on an outgoing port, however,
there are common settings for the connections. These are available
using the shortcut menu command Properties of the Alarm module. It
opens an Alarm Properties dialog with the single page Connection.

Note — The Alarm module properties are only available, if you have
already selected a driver for a specific action type. Action types that
need a driver configuration are the Modem command and the Send
alarm to socket or serial line actions.

Alarm Properties x|

Connection I

— Modem

Connection attempts: I 5
Time ot after: I 30| sec

Diriver: IH 323 Line Change

~Line

Diriver: ISocket Server Port 4095

oK | Cancel |

Use the Modem group to view and change the modem settings, while
the Line group matches the settings for the Send alarm to socket or
serial line action.

To define how often the module tries to connect to the modem client
if the first attempt fails, edit the Connection attempts field. The
default value is 3 (three attempts). Any connection attempt is stopped
after the period in seconds defined in the 7ime out after edit field. The
default value is 30 seconds.

The Driver edit field lets you view the current driver. To change the
driver DLL or connection settings for one of the action types (Modem
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or Line) click the Change button next to it. The Connection Wizard
dialogs appear. Use them to set your changes.

All edits of the Connection dialog will be written into the registry as
soon as you click OK.

Alarm information pages

For the Alarm module, three information pages exist. You may select
them by clicking onto the tab on the bottom of the information pane.

Alarm — Tab Messages

The Messages information page displays the last 100 messages that
have occurred since the start of the Alarm module. They are saved to
the report file Alarm[]Received $* XML. If an alarm was configured
to start an action, a report file will be saved as Alarm[]Issued

$* XML.

Alarm — Tab Action Settings

The Action Settings information page lets you define and remove any
number of alarms. (How to add an alarm is described in detail in
Section Alarm settings.) Its list field displays the list of conditions,
for which an alarm is set, its condition state, the chosen action and the
time delay before the action is started.

& GPSBase - [MyStation]

File Alarm  Wiew Help

® GPSBaze 3 . . ]
B-mé: Receivers Alarm: Action Settings =
i [E-9¥ Hoehenkichen
- F.Haw Data Analysis |D| Condition I Alarm when condition | Action I Delay [zec] |
-é)-é E::hemens 1 | Digk Watch: Low disk space ® appears lzsue alarm sound i]
éf manac 7 | Receiver Module: No data from... = appears Send e-mail 10
------ & [Alam
sad| | e =

lessages }\Action Settings j{.&.ction Statug j'
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For each condition, you may edit its settings: double-click the
condition entry to open its Properties dialog. Here, the Alarm Settings
and Action Settings pages let you change the parameters.

Alarm — Tab Action Status

You may view the status of alarms on the Action Status page. For
each defined condition the connection name and station ID, an alarm
status identifying icon and the times are given, when the last message
was received and when the last alarm was issued. If an alarm message
was received recently and a time delay is defined, the column Delay
[sec] will count down until the alarm is executed.

= . ; ]

Alarm: Action Status g
|D| Condition | Connection | Statian ID | | Dielay [sec]l Feceived [Local]l |szued [Local]l
1 W Disk watch: Low disk space g 0 - -
2 W Receiver Module: Switched to backup co... | Hoshenkir... | 1 é, 0 141550 [02.06.. 1415250 (0.

Messages & Action Seftings f Action Status

Disk Watch

The Disk Watch module lets you administrate and maintain the data
storage on a permanent and automatic basis. It is available from the
navigator root item GPSBase.

The module displays the Settings and File Deletion Status information
pages. The latter displays status information and lets you run a job
immediately. To clear the contents from the display, click into the
page and select the shortcut menu command Clear Window.

When the module is first being added, the Settings page is empty. You
must configure jobs first, before the Disk Watch module can start a
check. You also may remove a job from here.
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il GPSBase - [MyStation]

File Disk ‘Watch View Help

= GPSBaze i3 o - O

3-mt: Rocavers Disk Watch: Settings =

- Hoeherkirchen
o Ephemeris Directory | Type I Checks I Lazt check | Free disk space |
[CIDAREFSTATIONSAA... Delete alder than 90 days. 11104842002 08:23:21 48006 ME
[CADMREFSTATIONSAT..  Disk space less than 40 MB. 11 10/8/2002 08:23:21 48006 ME
Add... | it | Hemove | INext Check 9:30 [PC Time]
4] | | [S1ET ssttings £ File Deletion Status /

Click Add to open the New Folder dialog. Enter the name of the
folder or use the browser button to the right side of the edit field.
Select in which case files should be deleted:

e [fthey are older than x days (enter a value for x)

e  [fthe remaining disk space is less than x MB (enter the value
for x). In this case, the oldest files of the selected folder and all
its subfolders will be deleted until at least the given minimum
disk space is available again.

Mew Folder
Falder:
ID:\HefSlatinns\Hepnrts\ Ij
—Filez — Delete files, f——
Al

& alder than

& User defined I 90 days

Seliaiae: " disk space less than
*.obs
% arg I Al Me
*.dat
=7

¥ g
o _ x|
¥ -

= —I Cahicel |
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JOC Tip — As Disk Watch is checking the defined drives every hour, the
E threshold limit for minimum disk space should be two times the amount
of data your system is creating and storing during this period.

You may even define the type of files that will be deleted in both
cases: The Files group gives you the choice of selecting:

e All (*.*): All files of the folders will be deleted.

e  User defined: You may enter a selection of file extensions.
Only files with that extension will be deleted: By default, the
list contains the files of the type which are created by GPSBase
(i.e. .org, .dat, .??n, .??g, .7?a, .??0, .772d, .tmp, .zip, .evl, .log,
xml, jpg).

You may modify this list to fit your needs: Highlight the respective
extension and click the little cross shaped Delete button. To add a file
type to that list, click the rectangle-shaped Add button and then enter
the file type into the now displayed edit field.

& Warning — Make sure that when using wildcard no other files will be
selected and deleted, which shouldn’t be deleted.

If you have added a job, the list field will display the folder name and
deletion type of the job. After the delay of one hour and then every 30
minutes after the full hour, the Disk Watch module changes its status
(watch the traffic light) to yellow and checks the given folders. To
immediately run the functionality, click the Run now button from the
File Deletion Status page.

If you double-click onto a folder entry or click the Modify button, you
may edit and customize the settings of the activated job. To remove a

job from the list displayed on the Disk Watch Settings view, highlight

the respective job and click Remove.

The Checks field displays the number of checks performed since the
start of Disk Watch. As soon as at least one check has been
performed, the Last Checks field displays the date and time of the last
check. Then, the Status field displays a status message, such as OK!
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You may remove the module at any time from GPSBase: Open its
shortcut menu and select Remove Module.

FTPMirror

The FTPMirror module is an enhanced built-in FTP client which lets
you transfer files and contents of a local hard drive folder (including
its subfolders) to a predefined folder on a FTP server. In customized
intervals, the FTPMirror builds up connections to a FTP server and
transfers the data. FTPMirror is especially designed for transferring
files to destinations in other LANs or WANs behind the firewall.

The FTPMirror module is available from the navigator root item

GPSBase: Right-click to open its shortcut menu and select Insert
Module. You may remove the module at any time from GPSBase:
Open its shortcut menu and select Remove Module.

When first being added to GPSBase, no connection is known to
FTPMirror. You must first add a set of connection settings, called
connections. The connections can be added using the Active Sites
page of the FTPMirror information pane.

FTPMirror information pane

The Active Sites page displays a list of all defined connections. For
each connection the following information is given:

e  Status and name of the connection, where
Green: Idle
Yellow: Running — Data transfer
Red: Connection failed

e FTP path

e  Path and name of the source (local) folder

e Date and time of last data transfer (Last update)
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e Date and time (computer time) of next data transfer (Next
update)

e  Update rate.

As long as the status is green, you may change the settings of the
connection: Double-click the connection name to open the
Connection Settings dialog of the connection.

i GPSBase - [MyStation]

File  FTFkimor  Yiew Help

= GPSBase o . . . o
o reesme | [ FTPMirror: Active Sites =l
&+ Ephemeris

é;é Almanfac Connection... | FTP Fath | Local Directom | Last Uploaded File Timel NextUpdatel Lpdate Hatel
o -@ FTPMiror yterrasat ftp.temazat.des/Data 02 ChARefData 02y 24/09/2002 9:09:47 Ak right nowl 2 hours

218

add. | | pedi || EEmee |

[A]E T Active Stes A File Transmission Status

The buttons allow you to add new connections (Add button, see
following paragraphs) and to remove a connection: Set the focus of
the connection to be removed and click Remove.

You can cancel the current upload of a running job: right-click the
connection in the list and then select Abort Uploading from its
context menu. This action just cancels the current upload, but keeps
the connection. Other jobs will remain untouched. To cancel all
running jobs at a single blow, go to the File Transmission Status tab
and select from its context menu the Abort all Uploading jobs
command.

The File Transmission Status tab gives you detailed information on
the current state of file transfer to the FTP server. This information
can additionally be saved to the log file FTPMirror.log. To clear the
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contents from the display — not from the log file — click into the page
and select the shortcut menu command Clear Window.

Logging the file transfer

The current state of file transfer is by default logged into the log file
FTPMirror.log which is located in <installdir>\Logfiles\. New
information will be appended to this file.

The FTPMirror module’s Use Logfile shortcut-menu command lets
you toggle between writing into the file (the checkmark is set) or not

writing.
FTPMirror settings
To add a new connection, click Add. The Connection Settings dialog
appears.
Connection Settings
Connection M amne: 0K, I
FTP Site: Cancel |
User Mame: Advanced.. |

Remate Folder:

Local Faolder:

Files:

Password: I

]
]

™ Enable Mirraring [file deletion on FTP site]

—Update [PC Time]
Eveny: | 1 IHours =]
Offzet: I—BD [Minutes]
Fledge > | 2 [Minutes]
Fledge < [ 30 [Days)
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The Connection Settings dialog lets you enter a new connection name
in the Connection Name field. Additionally, you can edit the
following:

The name of the FTP Site (mandatory)
The target folder on that site (Remote Folder)

The path to the source folder at your computer (Local Folder) —
If you use the browse button, you can either select from
existing folders or create a new one: Click Make New Folder.
Note that all subfolders will be included automatically for
transfer! (Mandatory.)

Note — Changing the local folder after uploads to the FTP
server have already been performed resets the Last Uploaded
File Time entry for this connection, since the new source folder
may contain files that have never been copied before.

User Name at the FTP site
Password at the FTP site

Enable Mirroring — The following happens if this option is
selected: If any files or subfolders do not exist anymore on the
local source folder, they are deleted as well on the remote ftp
site, independent on the file mask configured in the FTPMirror
module. By default the option is not selected. In this case,
existing files on the FTP site persist until you delete them
manually there.

The Update group includes the settings for the file transfer to
the FTP site:

e Every: The transfer interval (update rate) for data transfer:
Select the unit (Minutes, Hours, Days) and enter a value in
the Every edit field. The default transfer interval is every
(1) hour.

e Offset: An offset in minutes to the full hour. The default
value is 30 minutes (i.e., data transfer starts at half past ...).

Trimble GPSBase User Guide



System Monitoring and Control 9

e  File Age >: A minimum file age in minutes for files to be
transferred to the FTP server. Files with a time difference
of file date and current date less than the value given here,
are not transferred. The default value is 2 minutes.

e File Age <: A maximum file age in days for files to be
transferred to the FTP server. Files with a time difference
of file date and current date greater than the value given
here, are not transferred. The default value is 30 days.

Note — Increasing the maximum file age after uploads to the
FTP server have already been performed resets the Last
Uploaded File Time entry for this connection relatively to the
Next Update entry, since some files may not have been copied
yet. For example: If the next upload is due at Dec, 12" and you
increase the maximum file age to 10 days, the Last Uploaded
File Time entry will be reset to Dec, 2"

The Files browser button opens the File Selection dialog. By default,
files of all types will be transferred from the selected folder to the
FTP site. To make a selection of files, select the User defined option,
and then select from the list of file extensions. Only files with that
extension will be transferred: By default, the list contains the files of
the type which are created by GPSBase (i.e. .org, .?7n, .77g, .7?a,
.270). You may modify this list to fit your needs: Highlight the
respective extension and click the little cross shaped Delete button.
To add a file type to that list, click the rectangle-shaped Add button
and then enter the file type into the now displayed edit field.

Based on the FTP Server configuration settings, you may customize
the port number and the connection mode for your FTP client session.
Click Advanced from the Connection Settings dialog. The Advanced
FTP Settings dialog appears.
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Advanced FTP Settings x|

1 Use Local Part

[mtEr: |21

r~ Connection

& Active
& Passive

oK I Cancel |

The default command port number for FTP sessions is the port
number 21. Select the Use Local Port check box to edit the Number
field to define a different port number.

If a FTP server is configured as a default FTP, you should enable the
Connection option Active for your FTP client session in the
FTPMirror module. If the FTP server is configured for passive mode
only, configure the FTP client session accordingly: Select the Passive
option. You will find detailed information on the connection modes in
the following section. Click OK to activate the updated connection.

Default (active) and passive mode FTP

When dealing with firewalls and their configuration, the most
commonly seen question is with respect to FTP, if we are using a
passive mode FTP connection or not. If there is no firewall between
the FTP server and its clients, the server actually makes the
connection to the client. This is the default (active) mode. In passive
mode, the FTP server provides a data connection through a firewall
and listens to a connection from the client.

The following figure shows the difference between these two modes.
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FTP Server FTP Mirror FTP Server FTP Mirror
(20 - Data) ( 2030 ) (21 - cmn) 1031-CMD) (1032 - Data (20 - Data 21-CMD 1031-CMD) (1032 - Data
. NGy
\®\>
\®‘\$ [
I 1
. O I
— | a— |
o
[

Figure 9.1 FTP connection in default (active) mode (left) and passive mode (right)

Watchdog

As the whole reference station system is a complete conglomerate of
so different software and hardware spread over large areas, it is useful
to be able to automatically re-start modules in case of failure.

Monitoring computer activity

The Watchdog functionality can be used for the supervision of
GPSBase activity. If GPSBase does not react anymore, the watchdog
hardware toggles one or two relays. These may, for example, restart
the computer or disconnect an external modem based on the
configuration.

If Watchdog is activated, GPSBase constantly triggers a counter on
the watchdog. If GPSBase runs properly, the program resets the timer.
If GPSBase does not react any more due to, for example, operating
system failure, it will not reset the counter. In this case, the watchdog
waits for a predefined time and then switches a relay (watchdog
event) to reset the computer or to trigger an alarm. At present time,
three watchdog devices are supported by the Watchdog module:

e QUANCOM PWDOG 1 (PCI slot card)
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e QUANCOM WATCHDOG 2 (ISA slot card)
e  TimeOut 2400 (external).

The internal Quancom cards must be connected to the computer’s
internal reset button.

The external TimeOut 2400 device interrupts power supply of the
connected computer. In addition, the TimeOut device can be accessed
and controlled using a separate telephone line. For detailed
description on the installation and features of each watchdog, refer to
its user manual.

Besides the watchdog cards, you can attach and connect external
multiple relay (power switch) devices like

e Black Box Pow-R-Boot 5
e Black Box Pow-R-Boot 5+.
e  WTINPS 230

These devices allow you to control external components like
receivers or modems — you may boot the power supply and turn the
devices on or off.

The Watchdog module is available under the GPSBase root module
by selecting Insert Modules, selecting Watchdog from the Module
Selector dialog and choosing the hardware used in your setup from
the Watchdog Device Selection dialog. If the Watchdog option is
selected, the list lets you select from watchdog devices; if you select
the Power Switch option, the multiple relay devices become available
for selection from the list. What happens then depends on your
selection. See the following sections for each hardware component.
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Watchdog Device Selection x|

~ Select a device

@ Watohdog  [TimeOut 2400 =l
1~ Power Switch

Hardware watchdag from
TimeOut Devices Inc.

Mext » I Cancel I

After you have clicked Finish, the Watchdog module appears in the
navigator. Its single information page Status displays the triggering
and configuration parameters of all attached devices.

@ GPSBase - [MyStation]

File “watchdog Yiew Help
= GPSBase

- af. Receivers §| Watchdog: Status o =

----- #ud Ephemeriz

‘if Almanac wiatchdog | Last Status | Corfiguration |
g, Alam WTINPS 230 Reset plug 1: 8/10/2002 357:03 M | Serial COM1-9800.8N 1
i W atchdag Plug 1 = Receiver &

Plug 2 = Maodem A
Plug 3 = Unuzed
Plug 4 = Urnuzed
Plug &5 = Unuzed
Flug & = lruzed
Flug 7 = Uruzed
Flug 8 = Uruszed

1] | AR stetus £
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QUANCOM Watchdog cards

Device Settings

GLUANCOM PWDOG 1

[~ Activate watchdog card

Fietrigger every I 1000 msec

< Back I Firizh I Cancel |

If you have successfully installed one of the QUANCOM PWDog 1
(PCI) or QUANCOM Watchdog 2 (ISA) cards, you can choose and
pick the device from the list. Click Next. The Device Settings dialog
appears. Only if the Activate watchdog card check box is selected,
your Watchdog card is active and will perform system monitoring. If
monitoring is disabled, the Watchdog card will not be operating
although the module is loaded. In addition make sure that the
triggering interval (milliseconds) matches and is identical to the
interval set on the Watchdog card. The default value is 1000
milliseconds.

TimeOut 2400

If the TimeOut device was installed successfully, you can now
configure the Watchdog module for TimeOut 2400 in GPSBase. Click
Next. The Device Settings dialog appears.

TimeOut sends a request to GPSBase in specified time intervals (for
example, every 5 minutes) and expects within short time (for
example, 10 seconds) a reply (break) from GPSBase. If GPSBase
does not answer within the time specified the TimeOut device
disconnects/connects power, which forces the server to reboot.
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The Device Settings dialog lets you specify the time values: the time
interval between two requests (duration of ON cycle, by default 5
min) and the maximum time for GPSBase to reply to a request
(duration of OFF cycle, by default 10 sec). For each value edit the
hours, minutes and seconds edit fields. To return to the default
settings for both time values, click Back to Defaults.

Device Settings x|

hours minutes  seconds

Diuration of OM cycle: I_D |_5 I_D
Duration of OFF cycle: I_U I_U W

Back ta Defaults |

< Back I Finigh I Cancel I

After you have clicked Finish, the well-known Connection Wizard
appears that lets you define new connections and select the port the
device is connected to.

A message window will pop up confirming that the device is
recognized. For detailed information on the Connection Wizard, see
Chapter 5, Communication Control.

Power Switch devices

Note that power switch devices WTI NPS 230, Black Box Power
Boot 5 and 5+ are no watchdogs in terms of the classical definition of
a watchdog since they do not get triggered from the system. However,
in combination with the GPSBase Alarm module, they can be
configured to reboot external devices. Use one of the action types
Boot command to power switch or Send modem command. For more
details, see Section Alarm System.
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From the Watchdog Device Selection dialog, pick the WTI NPS 230
or one of the Black Box power components depending on the
installed device. Click Next. The Device Settings dialog appears. The
device has to be configured, so name the plugs where the external
devices are connected to. For a used plug, select the type of
instrument that is connected to it. Instruments may be a computer,
receivers, modems or a radio. Then you have to configure the port
your power boot device is attached to.

Device Settings

— Setling

Flug 1 IHeceiverA j Flug 5 IUnused
Flug 2 IHeceiver B j Flug & IUnused
Plg3 [ModemC =] Pug7 [Unused
Flug 4 IUnused j Flug & IUnused

Ll L L

< Back I Finish I Cancel |

After you have clicked Finish, a Connection Wizard appears that lets
you select or define new connections and lets you select the port the
device is connected to. A message will appear confirming that the
device is recognized. For detailed information on the Connection
Wizard, see Chapter 5, Communication Control.

Watchdog properties

One page of settings will be available, if you select the command
Properties from the Watchdog module’s shortcut menu. The contents
of the Device Settings tab depend on the hardware that is selected to
monitor GPSBase. See the above sections for more information on
the settings.
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Besides the main functionality a variety of other modules is supported
by the platform. In the following you can get an idea of enhancing
your setup by base station relevant analyzing tools.

While Receiver modules provide the incoming receiver data to other
internal GPSBase modules, such as the RTCM Generator or the
analysis tools, you may want to pass on the data also to an external
user. In this case, use the Splitter module. It duplicates any data to any
other communication line. The split line can be configured as
unidirectional (passive) or as bi-directional (active) line.

Adding a Splitter module

AN

The Splitter module is available for several modules, such as the
Receiver module and the RTCM Generator module.

To add the module to the system, right-click the respective navigator
item to open its shortcut menu. Select Insert Module. From the
Module Selector dialog, select the Splitter TAM module. The
Connection Wizard appears. Add a new connection or select one from
already defined connections (see Chapter 5, Communication Control,
for more information on connections.). Click Finish. The Sp/it dialog
appears.

If you want to allow the user of the outgoing data to control the
reference receiver by sending commands to it, select the Active
connection option.

Warning — An active, bi-directional connection allows the user of the
outgoing data to interfere with the system!
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Communication ta receiver

 Active connection

¥ Passive connaction

Finish I Cahicel |

With the unidirectional Passive connection selected, the user can
receive reference receiver data, but is not allowed to send commands
to the respective receiver.

Getting information on the Splitter

When the Splitter module is added to GPSBase, the module shows up
in the navigator. Its icon symbolizes the split line (black line) to the
outgoing port (dark gray triangle). The connection port is surrounded
by a background circle, whose color depends on the current
connection status. See Table 10.1 for a detailed description of the
colors.

Table 10.1 Icon colors and states.

Icon Background Description
Color
r_‘ Gray Connection status unknown: This may hap-

pen if the Socket connection is configured not
in a modem-like way.

f_‘ White — no Connection status known: Port is not con-
background nected to a receiving device.
color

r_‘ Green Connection status known: Port is connected

to a receiving device.
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The information view of the Splitter module consists of the single
page Status. Status displays in its heading the name of the selected
connection. The connection information follows: The driver type
(Driver) and DLL (Path), the configuration of the driver (Config) and
its type (Iype), as well as its current state (Status). Status indicates
whether a user is currently connected to the Splitter. If
communication errors occur, error messages will show up here. Since
the time the module has been started, the Bytes In / Out fields
accumulate the received (in) or transferred (out) bytes. Use these
fields to see whether data is currently transmitted.

Split to 9999: Status ==
Driver: Socket Clien
Fath: |snckcElElEI.dII
Config: |Sncket Client for LOCALHOST:3939 [dial-in]
Type: [Dialin
Status: |Disconnect

Communication: |F'assive

Bytes IndOut | -'"l

-
4 | 3

b Status £

F9

You may add further modules, if you select /nsert Module from the
module’s shortcut menu. The following modules are currently
available for a Splitter module:

e RAW Storage (See Chapter 7)
e  Splitter

You may remove any module at any time from GPSBase: Open its
shortcut menu and select Remove Module.
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Single Point Position

You may control the resulting single point position of the reference
station observations using the Single Point Position module. This
module is available for the reference receiver and for the Raw Data
Analysis module. In the latter case, the raw data analysis will be
respected for the calculation of the single point position.

To add the module to the system, select the respective navigator item
(right mouse button) to open the shortcut menu. Select Insert Module.
From the Module Selector dialog, select the Single Point Position
TAM module.

You may add further modules, if you select Insert Module from the
instrument’s shortcut menu. The following modules are currently
available for a Single Point Position module:

e  Point Position Analysis (See Section Point Position Analysis)

You may remove any module at any time from GPSBase: Open its
shortcut menu and select Remove Module.

Single Point Position — Information page

For the Single Point Position module, one page of information exists
in the information pane.

The Result page gives a short overview on the most important
positioning results. The Position group gives the current coordinates
in the selected system (either Cartesian or geographical), the averaged
position, and the Status of positioning. If one of the analyzed modules
is not working OK, the Status field will indicate where to find the
error.

The number of satellites of either system, on which the position is
founded, is given in the Satellites group. The current DOP values are
updated below, where

e GDOP Geometric Dilution of Precision

e PDOP DOP for Position
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e TDOP DOP for Time
e HDOP Horizontal DOP
e VDOP Vertical DOP

For the receiver clock, the Clock Parameters group gives the current
time, the error in meters and the drift in m/s.

&8 GPSBase - [MyStation]

File  Single Paint Position [SPP] “iew Help

2 GPSBase i . . eys o
#4 Ephemei Single Point Position (SPP). Result =
g9 Almanac

= Receivers _ Pasiion
- E% - osition

E? Hoehenkichen Systern: IWGSE4Eartesian j Satelites

: B Raw Data Analpsis gfﬁ g

e ég Single Point Pogition [SPF) Status: |bositi0ning ok. :

J. RTCM SocketServer8066 Dop
@ Mlarm Curent % [+185160.515 GDOP: 345
PDOP: 289
v |s6E27a.aT! TDOP: 1.90
HDOF: 239
Z |4?1SD45.?34 WOOP: 1.62

Average; |1d 22h 8m 14z / 166059 epochs

% |4185157.851 |0.004 m
v:  |sea2ra.sd |0001 m
Z  [4719043 702 |0.005 m
Clock parameters
Current time: 9/30/2004 09.02:27
Clock erar: 23653 m
Clack drift: 1794 mds

Result /

Single Point Position averages

The Single Point Position module automatically computes position
averages and their standard deviations from the receiver raw data. The
Result information page displays the time and the number of epochs,
for which an average is currently computed, together with the current
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average values for X, Y, Z. These averaged positions are purely
informational, if you don’t activate auto averaging. The Single Point
Position continuously calculates averages from the raw data.

You may restart the average computation at any time: Right-click the
Single Point Position module in the navigator to open its shortcut
menu and select Reset Average.

The averaged positions can be used as known coordinates for the
reference station receiver. To manually update the position in the
Receiver module, select the Single Point Position module’s shortcut
menu command Accept as Reference.

If auto averaging is selected, the Single Point Position module waits
for a minimum of epochs and time, then calculates the respective
averaged position and passes it on to the Receiver module. To start
auto averaging, select the module’s shortcut menu command Start
Auto Average. The Average position dialog appears. Use it to start
automatic average positioning and to define the minimum thresholds
for it.

Average position

Select minimurm limitz for single point average

Minimum epochs: IBE4DD
imirnuimn tine [=): |864DD

ak. I Cahicel |

The dialog displays and lets you edit threshold values. Both limits
must be passed, before the average position is used. Minimum epochs
defines the minimum number of collected epochs necessary before
the averaged SPP replaces the SPP solution. Minimum time gives the
minimum time of data collection.

After you have accepted auto averaging, the information pane
displays the information Auto-averaging active, with an information
on the time and number of epochs to elapse before the averaged
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position becomes valid. As soon as the thresholds are passed, the
computed average overwrites the SPP positions.

The module’s shortcut menu command Stop Auto Average stops auto
averaging.

Analysis Tools

The analysis package of GPSBase lets you analyze many effects from
the Global Positioning System and GLONASS signals. These effects
are either system related or atmosphere related.

To activate an analysis module, add it to that module you want to be
analyzed. This may be a Receiver module, a Single Point Position
module or a Raw Data Analysis module: select the respective
navigator item (right mouse button) to open its shortcut menu. Select
Insert Module. From the Module Selector dialog, select one of the
following Analysis Tools:

e Raw Data Analysis (See Section Raw Data Analysis)
e  Point Position Analysis (See Section Point Position Analysis)

You may remove any module at any time from GPSBase: Open its
shortcut menu and select Remove Module.

A traffic light in the upper left corner of each module’s information
pane indicates the general status:

e  Green: working correctly

e  Red: errors occurred

707 Tip — The icon E' in the upper right corner lets you undock the

e currently activated information pane. The undocked child window will
then stay permanently in front of the main window to be always at your
hands.
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Raw Data Analysis
You may add the Raw Data Analysis module to the Receiver module.

The Raw Data Analysis module analyses the consistency of dual-
frequency data for each satellite. It detects receiver errors, such as
data drifts, outliers or cycle-slips, and generates pseudo-range and
range rate corrections. If a cycle slip has been detected, the module
tries to correct it. Data, which can not be corrected, is removed from
the data set, before it is passed on to other modules.

Note — The Raw Data Analysis module respects a minimum cutoff’
elevation angle of 5°, even if the respective parameter at the Receiver
Data property dialog of the Receiver module is set to a lower value.

If the module detects that data is drifting, it generates an alarm. For
how to set up the alarming functionality, see Chapter 9, Section
Alarm System.

If you have activated Reporting (see Chapter 3, Reporting), the
module generates three types of error reports. You may view the
reports using your Internet Explorer or any other browser which can
parse and display XML documents. For more information on the
reports, see Appendix G.

e A summary report for each day may be generated from Raw
Data Analysis [<station>] DailyErrorReport.xml.

e A detailed error report is available from Raw Data Analysis
[<station>] IndividualErrorLog.xml .

e A detailed report on cycle slips (fixed and not fixed) can be
viewed from Raw Data Analysis [<station>] Cycle-
SlipLog.xml.

Use the right mouse button to have IE’s options at your disposal.

For analyzing your observations, it is especially useful, to eliminate
these receiver errors before further analyses are made. Therefore, it is
advisable to first add the Raw Data Analysis module to the receiver,
then to add the further analysis tools and the Single Point Position
module to the Raw Data Analysis module.
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You may add further modules, if you select /nsert Module from the
module’s shortcut menu. The following modules are currently
available for a Raw Data Analysis module:

e  Single Point Position Analysis (See Section Single Point

Position)

e RINEX Storage (see Chapter 7, Data Storage)

e  DAT Storage

e RTCM (Single Station) Generator (See Chapter 8, Section
RTCM Generators)

For the Raw Data Analysis module, four pages of information exist in

the information pane.

e Quality
e Multipath

e Multipath Plot

e  Corrections CA and L2

Raw Data Analysis — Quality

The list on the Quality page displays the current epoch data:

Column... displays...

Sat Satellite System and PRN number

Cycle Slips Occurrences of cycles slips during the tracking
time

Bad Data Epochs that are marked “BAD” during the tracking

Tracked Since [h:m:s]
OK Since [h:m:s ]
Status

time
Tracking time since start of this module
No error reported for this satellite since x seconds

Status of error, according to the following list
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ii] GPSEB ase - [MyStation]

File RawDataAnalysiz Yiew Help
B GP5Base T . ) O
4 Ephemeiis Raw Data Analysis: Quality =
Receiver Moise Model: |N0ne
B Singls Point Position [SPP] Sat 4 | Cycle Slips | Bad Data | Tracked Since [h:m:s] | OF. Since [hiri:z] | Statuz
7 RTCM SocketServer@les GRS M 1 33 03313 03241 Ok
LR aem GPS 02 1 22 0:47:43 0:41:28 0K
= GPS 04 1 14 1:40:43 140030 Ok
GPS 05 2 I 328:43 31016 Ok
GPS 06 1 4 03902 03869 Ok
GPS 09 2 I 4:54:43 31016 Ok
GPS 14 1 M 211:43 21110 0Ok
GPS 17 1 4 02532 02529 0Ok
GPS 24 1 4 1073 1.0728 0K
GPS 30 1 34 21813 21740 0Ok
4] | i
4| | ¥ ] |4 Gusity A Wulipsth Mulipath Piot_}, Corrections CA & L2

The Status column may display one of the following messages:

. OK

e  Too many satellites
. Bad satellite ID

e BadSNRL1

e BadSNRL2

e LlLldatabadonlLl
e LLldatabadonlL2
e  Ll1-phase bad

e  L2-phase bad

e  Ll-code bad

e  L2-code bad

e Code difference bad
e No ephemeris

° SPP residual bad

e SPP position bad

e No GLONASS frequency
e No reference data

e  Datagap too long

e Too few data
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e  Unresolved cycle slip
e  Resolved cycle slip

e  Continued cycle slip
e Cycleslip new arc

e Unknown Error

You may remove any module at any time from GPSBase: Open its
shortcut menu and select Remove Module.

Raw Data Analysis — Multipath

The Multipath information page lists estimates of the L1 and L2 code
multipath for each satellite. The first three columns (/D, Ele and Azi)
list the satellite ID and the current elevation and azimuth of the
satellite. The next three columns list the L1 code multipath model
estimate (MP1), its expected error (Sigma) and the difference between
the observed L1 code multipath and the model (ResMP1). The final
three columns list the L2 code multipath model estimate (MP2), its
expected error (Sigma) and the difference between the observed L2
code multipath and the model (ResMP?2).

i . o |
Raw Data Analysis: Multipath =
o+ | eert]  zaip] MP1 [m] | Sigma[m] | ResMP1 [m] | MP2 ]| Sigma[m] | FestP2 [m] |
GPS 07 B4 124B 0.302 0.000 0.093 0.183 0.000 0.329
GPS 02 196 7.4 -0.080 0.000 0.099 0.154 0.000 0.099
GFS 03 42 2704 0.207 0.001 0.047 0.043 0.001 0.478
GPS 10 139 1345 -0.263 0.002 0.215 0.380 0.001 0568
GPS 13 2.2 387 0.028 0.000 0.343 0.312 0.000 0.204
GFS 23 #$.0 23 0.047 0.000 0100 0.084 0.000 0.027
GPS 25 815 2655 -0.035 0.005 0.058 0.062 0.007 0.070
GPS 28 2.7 B25 0015 0.000 0.058 0.023 0.000 0.051
GFS 239 B07 1843 0.025 0.000 0142 0.003 0.001 0.125
A>T Quality , Mutipath /4 Multipath Pict f, Corrections CA & L2 /
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Raw Data Analysis — Multipath Plot

The plot on the Multipath Plot information page displays the
multipath for given elevation and azimuth in colors from green (zero
multipath) over yellow to red (high multipath). The legend gives the
signal errors for different colors.

This plot is generated from the MPM file stored in \<installdir>
\Multipath Reduction. The contents of these files are updated as long
as the station configuration is known to the system and, therefore,
contains information from several days.

Use the plot to detect interferences and obstructions.

You can reset the multipath model using the module’s shortcut
command Reset Multipath Model. Its MPM file is deleted.

El Raw Data Analysis: Multipath Plot

— Legend

0.50 m

025 m

0.00 m

Quality  Mullipath ) Muttipath Plot £ Corrections GA & L2 §
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Raw Data Analysis — Corrections CA and L2

The list on the Corrections CA and L2 page displays the current

epoch data:

Column... displays...

Sat Satellite System and PRN number
CAPRC [m] Pseudo range correction [m] on CA
CARRC [m/s] Range rate correction [m/s] on CA
CA PHC [cy] Phase corrections on CA

L2 PRC [m] Pseudo range correction [m] on L2
L2 RRC [m/s] Range rate correction [m/s] on L2
L2 PHC [cy] Phase corrections on L2

IODE Issue Of Data Ephemeris

Point Position Analysis

The Point Position Analysis module lets you analyze the position
accuracy of the connected receiver at the current location. Depending
on your selection, the module analyzes data either directly from the
receiver, or from the Single Point solution.

You may remove the module at any time from GPSBase: Open its
shortcut menu and select Remove Module.

For the Point Position Analysis module, two pages of information
exist in the information pane. You can modify some limit parameters
using the module’s Properties dialog.

Point Position — Graph

The Graph page graphically displays up to four curves on position
differences to the given reference position, depending on your curve
selection. For a detailed general description of graphs, see the section
on Graphs in Chapter 3, Section The Main GPSBase Window.
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[ o 0,0 . O
Point Position Analysis: Graph g
Offset To Reference Position JLosthinie [
2438 [w|Marth Offset
[w]E ast Offset
1.844 [w|Height Offset
[w|Horizontal Dffset
1.20
T 05
008
072
436
200 : :
18.42:54 18:43:14 154334 18:43:53

913072002 Optiohs = |

4| bl\ Graph ﬂ Status f

The graph displays, with respect to time, the north, east, height, and
horizontal differences between the calculated and the known position
in meters. The offsets are mainly influenced by multipath, noise,
ephemeris and ionospheric errors. Discontinuities occur at satellite
constellation changes.

Point Position — Status

The Status page shows offset values with respect to time. For each
coordinate component (North, East, Height) the following values are
listed for the last minute, hour and day:

e Mean offset [m]
e  Standard deviation of Offset [m]
e  Minimum during time range [m]

e  Maximum during time range [m]
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[ a a0 L |
Point Position Analysis: Status =
| bean Offset [m] | Std. Dev. of Offset [m] | Minirmurn [rn] | b awirnurn [ro] |

Last Minute
M 0.947 0.060 0019 2082
E 0176 0.045 0.002 0.707
H 057 010 0.008 2261
Lazt Hour
M 0,294 0217 0.002 43,272
E 0,765 0167 0,002 -23.773
H -2.29 0.374 0017 -67.903
Laszt Diay
M 1.699 0166 -0.004 -19.425
E 0793 0129 0.004 11074
H -0.559 0.320 £0.088 -30.715
[ 4[> Graph p, Status /

Point Position — Report

If you have activated Reporting (see the section on Reporting in
Chapter 3, Section The Main GPSBase Window ), you may view
using your Internet Explorer, or any other browser, which can parse
and display XML documents, the reports generated from Point
Position Analysis [<station>] Statistic (from <module>).xml and
Point Position Analysis [<station>] positionoutlierlog (from
<module>).xml. The file names depend on the module, for which
the analysis is done. For more information on the reports, see
Appendix G
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Supported Receiver Types

In this appendix:

m Introduction

m Decoders and Instrument Types
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Introduction

When setting up connection profiles for receivers, you must select the
matching decoder. This appendix gives you an overview on the
supported receiver types and weather station types. There are further
decoders that can be used for testing purposes.

Decoders and Instrument Types

Select the following decoders in the Decoder dialog for the given
receiver types.

Table A.1 Decoders and receiver types

Decoder Supported Receiver
Trimble (concise) MS 750
4000 SSE, 4000 SSi
concise: 4700

compressed format 5700, 5700 L1
R7, NetRS, NetR5

SPS850
Trimble remote 5700
download R7, NetRS, NetR5
SPS850

To connect to a weather station, select one of the following decoders
in the Decoder dialog.

Table A.2 Decoders and weather stations

Decoder Supported Weather Station

Weather Station (NMEA output format) Paroscientific MET3
Vaisala PTU 300

Weather Station Vaisala HMP243 Vaisala HMP243
Vaisala PTB220
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Testing Your Data Lines

In this appendix:

m Introduction
m Serial Communication

m Dial-In Connections via Modem
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Introduction

Within your GPSBase system, you are dealing with a variety of
different communication lines. This appendix shows some useful
ways to test and verify the communication.

Serial Communication

Serial communication is established, if the reference station is
connected to the control center using serial communication, i.e., you
have a serial line from a receiver port to a COM-port of the control
center computer, which runs GPSBase.

Direct serial connection

If the reference station is located at the same site (or close enough) as
the control center computer, you will use a simple serial cable for the
whole distance.

You should test the correct operation of the serial communication
using the following steps:

1. Connect a computer, for example, a notebook computer, to
each end of the serial cable. In order to connect two computers
via a serial cable, use a NULL-Modem adapter, which twists
the Transmit and Receive-lines of the serial cable. Then run a
terminal program (for example, HyperTerminal) on each of the
computers. Make sure that the keyboard input on both sides is
correctly displayed on the other end of the line.

70_ Tip — Very useful for testing a serial line is a “serial quick-tester”, a serial

= adapter, which displays the status of the serial lines and also allows
switching the wire-connections via dipswitches. You can use this adapter
to easily establish a serial line connection between two computers
without a NULL-modem adapter. If you do not know how the serial cable
is wired, you can experiment with the quick-tester until you have a
correct connection between the two terminal programs.
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2. Now connect the receiver at the reference-station end of the
serial cable and either a terminal program or a receiver
controller unit at the control center end of the cable. It should
now be possible to configure the receiver via the serial line
either using receiver-specific control commands on the
terminal program or directly via the controller unit.

3. Now that you have made sure that the serial communication
works correctly you can add a Receiver module for this
reference-station to GPSBase and check if it recognizes the
receiver correctly and if the receiver starts to send observations
to the control center. Also try to reconfigure some receiver
settings (for example, the elevation cutoff) and check if the
receiver reacts accordingly.

Leased modem lines

Typically, you build up a continuously connected, leased modem line
between a reference station receiver and the control center.

You should keep in mind that neither the reference station receiver
nor the control center knows anything about the modem line. They
both expect a connection, which is as transparent as a direct serial
connection. (Note that this is different from the operation of RTCM
Generators, which support modem functionality like accepting
incoming calls and hanging up calls). Therefore, make sure that the
modems do not disturb the data-stream. They must not alter the data
on the line.

When you have set up the modem line, follow the same procedure as
for Direct Serial Connection to ensure correct operation.

Dial-In Connections via Modem

RTCM Generators offer modem interfaces for rover systems dialing
up to the control center. You should make sure that the
communication between the rover’s modem and the dial-in modem at
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the control center is working correctly before you configure an
RTCM Generator for that modem.

To set up a dial-in connection using a modem:

1.

Configure the control-center modem to work correctly within
your telephone environment.

Check the correct operation of the modem by running a simple
terminal program on the COM port the modem is connected to.
You should be able to enter AT commands and get correct
“OK” replies from the modem.

Set up another computer with one of the rover-modems and run
a terminal program on that computer, which simulates the
rover. Then call up the modem using the rover modem and
make sure that the connection is established correctly, when
you accept the incoming call at the control center with
command ATA. You should see keyboard inputs correctly on
the remote terminal programs. If not, you probably have a
problem with the different baudrates used on the three lines
remote-computer to its modem, modem to modem, center
modem to center computer.

If that works correctly, attach the rover receiver to the rover
modem, configure it to send out the NMEA record GGA every
couple of seconds. Let the rover call up the center modem and
accept the incoming call at the center again. You should now
receive the GGA record at the control center nicely readable. If
not, your receiver is probably using a different baud-rate than
you have used in step 3).

Now that the communication works correctly, you can
configure an RTCM Generator using the new modem.
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Antenna Corrections

In this appendix:

m Introduction
m Antenna Phase Center Offsets

m Antenna Files in GPSBase
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Introduction

For the correction of the antenna phase center to the ground marker,

GPSBase uses antenna phase center offsets to correct for the antenna
in use and height offsets from the ground marker. For height offsets,

the measurement method is respected.

This appendix shortly outlines the importance of antenna phase center
offsets for results with high accuracy and then explains how
corrections for the antenna in use are applied in GPSBase.

Antenna Phase Center Offsets

When processing data from different receiver or antenna types
together, the antenna phase center offsets are very important.
Different antennas may have antenna phase centers differing by
several centimeters. In order to achieve results with millimeter
accuracy these values must be considered carefully.

The U.S. National Geodetic Survey (Gerald L. Mader) gives the
following information at its WWW home page:

“A GPS geodetic solution for a baseline fundamentally provides the
vector between the phase centers of the antennas at either end of the
baseline. However, a real antenna does not have a single well-defined
phase center. Instead, the phase center is a function of the direction
from which it receives a signal. Almost all GPS antennas currently in
use are azimuthally symmetric and the dominant phase variation
occurs with elevation. However, the local environment around the
antenna can introduce both azimuth and elevation variations from the
ideally measured phase patterns.

In the absence of any corrections for these phase variations, the
antenna phase centers defining baseline vectors are actually
weighted-average, phase center locations for the data used to
produce that baseline vector. The consequence of this is the
correlation of station height with elevation cutoff. This is especially
noticeable for baselines using mixed antennas.
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The NGS antenna calibration procedure (see also IGS and CORS
antenna type summary) uses field measurements to determine the
relative phase center position and phase variations of a series of test
antennas with respect to a reference antenna.”

Antenna Files in GPSBase

The default antenna information is stored in the Trimble Common
Files \ Config folder (the default path is: C:\ Program Files \ Common
Files \ Trimble \ Config). This folder contains a file called antenna.ini,
which defines the antennas supported by Trimble hardware and
software; and it contains files (.pct, .ngs, .ife, .atx), which contain the
elevation (and possibly azimuth) dependent corrections.

Creating a customized antenna database

More and more customers have information about the calibration of
their own antenna (depending on serial number), or an additional
antenna type had been calibrated. The calibration can be available in
different formats, for example in the common ANTEX format.

GPSBase lets you create a customized antenna database so that
information from special calibrations can be used for processing.

The following sections contain information about the structure of the
antenna database, how to fill in the customized antenna.ini file and
the structure of the phase correction tables.

Structure of the antenna database

Note — We strongly recommend that you do not edit the files in the
Config folder.

Additionally, a folder called Trimble Common Files \ Custom Config
(the default path is C:\ Program Files \ Common Files \ Trimble \
CustomConfig) is installed. As default, a second file called
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antenna.ini is installed in this folder. This file contains only a rough
structure or subdivision, but no antenna information.

Note — During installation, GPSBase checks if this file already exists.
If yes, the empty antenna.ini file is not installed so you will not lose
your keyed in information after a new installation.

Nevertheless, we recommend backing up your personally created
antenna.ini file.

The empty antenna.ini file (see Figure C.1) contains the following
information:

P antenna.ini - Notepad - [O] %]

File Edit Fommat ‘iew Help

[AantDatabaseInfo] Y
Wersion=s.o0 I—
Language=ENG

3 Instructions

H

3 — Use a unmigue [key] for each new antenna entry.

H (I wou have serial number dependent antenna calibrations this [key]

H must be a cowbination of the [key] from the default antenna.ini

H and the serial number.)

3 — The Type number must be larger than 10000 and unigque.

3y — The Mame must be followed by the serial number separated by a space

H The following items must be unique:

H
H
H
H

[key]

Wame

DCMame (not needed)

CharCode (not needed)
H Type

[PhaseCorrTables]
Setl=Trimble,FPhasecorrTable
Set2=NGS, MGSCarrTable
Ser3I=IFE,IFECorrTahle
mCrive=serl

[Trimble]
Description="Trimble Calibration"

[MNGS]
Description="Us Mational Geodetic surwey Calibration”

[IFE]
Description="Institute for Geodesy aAbsolute Calibration”

[AntennaGroup]
Groupl=Custom
Groupz=Survey

[Cus tom]
Hame=Cus tom
F.eadonTy=0

[ Suprwey]
Name=SUrwey
R.eadonly=0 LI

Figure C.1 Empty antenna.ini
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Section [PhaseCorrTables]

This section contains a list of different phase correction tables. By
default, you have the choice of three different phase correction tables:

e  Trimble, default Trimble calibration table PCT
e NGS, US National Geodetic Survey Calibration (ant_info.003)
e [FE, Institute for Geodesy Absolute Calibration

Section [AntennaGroup]

This section contains the names of different antenna groups. As
default, one group called Custom is defined.

Section [Custom]

This section contains the information about the antenna group
Custom.

How to fill in the customized antenna.ini file

To make sure that the software offers your own antenna for
processing, fill in the antenna.ini file.

1. Define the type of phase correction table you want to use. If
you want a different than the default ones, you can add a new
type of phase correction table.

2. If you want to define an additional antenna group, add the
information to section [Antenna Group]. Now introduce a new
section with the name of your own antenna group.

Define the antennas you want to use in the group, for example:

Antl = Zephyr Geodetic 02204107, default =0

N J N J
v Y Y

Consecutive number Key Default measurement method
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3. Define a new section for every antenna you want to add to the
database. Start with the name of the antenna. Figure C.2 shows
you the structure of such a newly defined section:

—iBix]
File Edit Format Help

[Pha=eCorrTables=s] ;I
Setl=Trimble,K PhaseCorrTable =

Set2=HGS, HGSCorrTable
Set3=IFE, IFECorrTable
Active=Setl

[Trimble]
Description=Trimble Calibration

[HE5]
Deszcription="US Hational Geodetic Survey Calibration”

[IFE]
Description="Institute for Geodesy Absolute Calibration"

[AntennaGroup]
Groupl=Custon
GroupZ=Survey

[Custom]
Hame=Custon
Readinly=0

[Survey]
Hame=Survey
ReadOnly=0

Antl=Zephyr Geodetic 118855833 default=0
Ant2=Choke Ring 0220105212 .default=0
Ant3=Zephyr Geodetic 12235393 default=0

[Zephyr Geodetic 11885533]

Hame=Zephyr Geodetic 11885533

DCFile=Zephyr Geodetic

Manufacturer=Trimnble

Class=Survevy

PartHumber=41249-00

CharCode=GZ

Type=1000%

MeasMethod0=0.00000,.0.05326.0.00000, "Bottom of antenna mount”
MeasMethodl=0.16981.0.00891.0.00000, "Bottom of notch®
RINEXMethod=0

RINEXNam==TRM41249 00

Pha=eCorrTable=t4124900 . pct

HESCorrTable=t4124900 . ng=

IFECorrTable=TRM11885533 ife

Freg=2

GraphicsFile=41249 00, 9pg

SerialHumber=11885533 ;I

Figure C.2  Customized antenna.ini
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It is not necessary to key in all the information you see in Figure C.2.
You should at least key in the following information:

[key]

Name

Manufacturer

Class
Type

MeasMethodX
RINEXMethod
RINEXName

Type of phase correction table

Serial number

Additional information/restrictions concerning the items:

[key] - is a combination of the [key] from the default
antenna.ini and the serial number.

Name - key in the name of the antenna followed by a space and
the serial number

Manufacturer - key in the manufacturer of the antenna
Class - key in the antenna group the antenna is defined in
TBype - key in a number > 10 000

MeasMethodX - the measurement method defines eccentricities
from an antenna reference point to the mechanical antenna
phase center. X is a consecutive number, starting with 0 in each
section. The eccentricities are defined by three values and
information about the reference point at the antenna, for
example:

MeasMethod 0 = 0.00000, 0.0532b, 0.10107, “Bottom of
antenna mount”’
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The first number defines the radius, the second one defines the
height offset from the reference point to the mechanical L1
antenna phase center, the third value defines the tape correction
factor for a 4000 ST internal antenna. For all other antennas,
this value has to be set to zero.

e  RINEXMethod - number corresponding to one of the
measurement methods; defines the conversion of the coordinate
during RINEX import.

e  RINEXName - name of the antenna which is used in the header
of a RINEX or ANTEX file. During the import of a RINEX
file, this name is used. Select the antenna from the database.
The length of the name has to fit into 20 characters.

e Type of Phase Correction Table - select one or several of the
types defined in section [PhaseCorrTable], for example
NGSCorrTable=t4124900-02204107.ngs. .ngs is a file which
contains the elevation dependent corrections. To get more
information, see the section Structure of the Phase Corrections
Tables below. If the calibration is available in an ANTEX file
use the ANTEX file name.

e Serial number - key in the serial number of your antenna if you
have a serial number dependent calibration. If not, this
information is not needed.

Structure of the Phase Correction Table

As you have seen, the antenna.ini file links to a file which contains
the elevation dependent eccentricities (*.pct, *.ngs, *.ife). Figure C.3
shows you the structure of such a file:

The file contains the L1 Nominal Offset and L2 Nominal Offset.

Note — The up component in the L1 Nominal Offset and L2 Nominal
Offset is the height difference between the L1 mechanical phase
center and the L1/L2 electronic phase center.
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The elevation dependent corrections are listed in a table, starting with
the value for 5 degrees, ending with 90 degrees (step 5 degree).

P t4124300.ngs - Notepad =10 %]
File Edit Fomat ‘iew Help

l: PCT converted from ant_info.002 <MLM-01,/04,/11-94 ;I
sTRM41245,. 00 Trimble Zephyr Geodetic with GP WSS [ 40 01/04,/11

H

;Mean phase center (mm) North East up

LiNominaloffser = 0.3 0.5 18.1

LzNominaloffset = -0.4 0.1 14.9

;Elewation range (deqg) sStart Stop Step
Elewvationfange = g 90 g

sAZimuth step size (deg)
Azimuthstep = 0

sAzimuth/elevation corrections (mm)

nz=0

Ll

0.0 -o.s 1.3 3.1 4.5 5.5 &l 6.4 E.4 6.1
.6 4.9 4.1 3.z 2.3 1.4 0.6 0.0

HE

0.0 -0.8 -0.6 -0.@ 0.2 0.6 0.8 1.0 1.1 1.0
0.8 0.8 0.1 -0.@ -0.5 =-0.6 -0.5 0.0

Figure C.3  Structure of a NGS phase correction file

Use of ANTEX files

ANTEX stands for Antenna Exchange Format and is an independent
format to exchange antenna calibration information. The Trimble
antenna database is able to support calibration information in the
ANTEX format. To use it, the type of phase correction table needs to
refer to the ANTEX file, containing the calibration for the antennae.

As an ANTEX file can contain multiple antenna entries, the search
algorithm within the ANTEX file uses the RINEX Name and the
serial number of the antenna. To get the antenna recognized, you need
to make sure, that both entries are the same within the ANTEX file
and the Antenna entry of the antenna.ini.

Note — The Trimble Antenna database does not support the history
functionality of the ANTEX format. For the use in GPSBase, ANTEX
.atx files must not contain more than one calibration per antenna.
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The ANTEX format does not distinguish between relative or absolute
antenna calibrations. With relative antenna calibrations, we suggest to
use the NGSCorrTable entry to refer to this calibration (e.g.,
NGSCorrTable=AAA1_1129.atx).

Having absolute calibration values you need to use the IfeCorrTable
entry (e.g. IFECorrTable=AAA2 1129.atx).

Note — You may use relative and absolute calibrations of an antenna
as well. However, they must reside in different files.
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RTCM Messages

In this appendix:

® Introduction
m Standard RTCM v2.3 Messages
m Standard RTCM v3 Messages
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Introduction

The Radio Technical Commission for Maritime Services has
published the broadcast format called RTCM. This appendix lists all
standard RTCM Messages (versions 2.3 and 3.1).

More detailed RTCM descriptions are available from:

Radio Technical Commission for Maritime Services
1800 Diagonal Road, Suite 600
Alexandria, Virginia 22314-2840 USA

www.rtcm.org

Standard RTCM v2.3 Messages

The format RTCM SC104 was developed by the Radio Technical
Commission for Maritime Services, Special Committee No. 104.

It is a standard for differential GNSS applications, which allows you
to send out standardized differential messages to differentially correct
mobile receivers.

The paper “RTCM Recommended Standards for Differential GNSS
Service, Version 2.3” gives a detailed description of the RTCM
format.

Table D.1 gives an overview of the available messages that can be
created in the RTCM 2.3 format.
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Table D.1 RTCM 2.3 messages
RTCM# Current Title
Status
1 Fixed Differential GPS Corrections
2 Fixed Delta Differential GPS Corrections
3 Fixed GPS Reference Station Parameters
4 Tentative Reference Station Datum
5 Fixed GPS Constellation Health
6 Fixed GPS Null Frame
7 Fixed DGPS Radiobeacon Almanac
8 Tentative Pseudolite Almanac
9 Fixed GPS Partial Correction Set
10 Reserved P-Code Differential Correction
1" Reserved C/A-Code L1, L2 Delta Corrections
12 Reserved Pseudolite Station Parameter
13 Tentative Ground Transmitter Parameters
14 Fixed GPS Time of Week
15 Fixed lonospheric Delay Message
16 Fixed GPS Special Message
17 Tentative GPS Ephemerides
18 Fixed* RTK Uncorrected Carrier Phases
19 Fixed* RTK Uncorrected Pseudoranges
20 Fixed* RTK Carrier Phase Corrections
21 Fixed* RTK/Hi-Acc. Pseudorange Corrections
22 Tentative Extended Reference Station Parameters
23** Tentative Antenna Type Definition
24 Tentative Reference Station: Antenna Reference Point
(ARP) Parameter
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RTCM # Current Title
Status

25, 26 Undefined

27** Tentative Extended DGPS Radiobeacon Almanac

28...30 Undefined

31 Tentative Differential GLONASS Corrections

32 Tentative Differential GLONASS Reference Station
Parameters

33 Tentative GLONASS Constellation Health

34 Tentative GONASS Partial Differential Correction Set
(N>1)
GLONASS Null Frame (N<=1)

35 Tentative GLONASS Radiobeacon Almanac

36 Tentative GLONASS Special Message

37 Tentative GNSS System Time Offset

38...58 - Undefined

59 Fixed Proprietary Message

60...63 Reserved Multipurpose Usage

* This message is considered fixed with respect to GPS, tentative
with respect to GLONASS.

** RTCM message types that are new in Version 2.3 compared to
version 2.2.

Standard RTCM v3 Messages

Since 2003, the RTCM Special Committee No. 104 has released the
new RTCM SC 104 version 3.x standards, currently as version 3.1.
The version 3.1 format is specifically designed to allow for
modifications to the GPS and GLONASS systems (for example, new
L2C and L5 signals), and to accommodate for new GNSS systems
that are under development (for example, Galileo). In addition,
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augmentation systems that utilize geostationary satellites such as
WAAS or EGNOS are respected.

Table D.2 gives an overview of the available messages that can be
created in the RTCM 3.1 format.

Table D.2 RTCM 3.1 messages

RTCM # Current Title
Status

1001 Fixed L1-Only GPS RTK Observables

1002 Fixed Extended L1-Only GPS RTK Observables

1003 Fixed L1&L2 GPS RTK Observables

1004 Fixed Extended L1&L2 GPS RTK Observables

1005 Fixed Stationary RTK Reference Station ARP

1006 Fixed Stationary RTK Reference Station ARP with
Antenna Height

1007 Fixed Antenna Descriptor

1008 Fixed Antenna Descriptor & Serial Number

1009 Fixed L1-Only GLONASS RTK Observables

1010 Fixed Extended L1-Only GLONASS RTK
Observables

1011 Fixed L1&L2 GLONASS RTK Observables

1012 Fixed Extended L1&L2 GLONASS RTK Observables

1013 Fixed System Parameters

1014 Fixed Network Auxiliary Station Data, Position

1015 Fixed Network Auxiliary Station Data, lonospheric
Correction Differences

1016 Fixed Network Auxiliary Station Data, Geometric
Correction Differences

1017 Fixed Network Auxiliary Station Data, Combined
Geometric and lonospheric Correction
Differences
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RTCM # Current Title
Status

1019 Fixed GPS Satellite Ephemeris

1020 Fixed GLONASS Satellite Ephemeris

1021 Fixed Helmert / abridged Molodenski Message

1022 Fixed Molodenski-Badekas Transformation Message

1023 Fixed Residual Message (ellipsoidal grid
representation)

1024 Fixed Residual Message (plane grid representation)

1025 Fixed Projection Message (all projection types except
LCC2SP and OM)

1026 Fixed Projection Message (projection type LCC2SP)

1027 Fixed Projection Message (projection type OM)

1028 Fixed Local Transformation Message

1029 Fixed Unicode Text String

1030 Fixed GPS Network RTK Residual Message

1031 Fixed GPS Network RTK Residual Message

1032 Fixed Physical Reference Station Position Message

1033 Fixed Receiver and Antenna Descriptors

4094 Fixed Trimble proprietary message

The version 3.1 format lets you support RTK with considerable
reduced bandwidths in comparison to the 2.x formats. One of the
reasons is that Selective Availability is assumed to be permanently
turned off.

The paper “RTCM Recommended Standards for Differential GNSS
Service, Version 3.1” gives a detailed description of the RTCM
format.
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NMEA Standard

In this appendix:

m Introduction

B GGA - Global Positioning System Fix Data
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Introduction

268

The National Marine Electronics Association (NMEA) is dedicated to
the education and advancement of the marine electronics industry and
the market which it serves.

The NMEA standard defines an electrical interface and data protocol
for communications between marine instrumentation.

Under the NMEA-0183 standard, all characters used are printable
ASCII text (plus carriage return and line feed).

The data is transmitted in the form of “sentences”. Each sentence
starts with a “$”, a two letter “talker ID”, a three letter “sentence ID”,
followed by a number of data fields separated by commas, and
terminated by an optional checksum, and a carriage return/line feed.
A sentence may contain up to 82 characters including the “$” and
CR/LF (Carriage return/Line feed).

If data for a field is not available, the field is omitted, but the commas
that would delimit it are still sent, with no space between them. Since
some fields are variable width, or may be omitted as above, the
receiver locates desired data fields by counting commas, rather than
by character position within the sentence.

The optional checksum field consists of a “*” and two hex digits
representing the exclusive OR of all characters between, but not
including, the “$” and “*”. A checksum is required on some
sentences.

GPSBase supports the GGA code messages: - Latitude and
Longitude, UTC of fix, Number of satellites, and Horizontal DOP,
GNSS quality identifier. For accounting purposes, GPSBase supports
UID messages.

For more information refer to the NMEA-0183 standard.
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GGA - Global Positioning System Fix Data

Time, Position and fix related data for a GNSS receiver.

1 2 3 4 56 7 8 9 10 11 12 13 14 15
$~GGA,}‘1hmmss.ss,]‘.lll.ll,a‘n,x‘myyy.yy,;,J{,J{x,;‘{.x,;‘{.x,l\‘/l,;‘{.x, ‘ ,J{.x,;‘(xxx*}‘lh<CR><LF>
Table E.1 Fields of GGA message string

Field Meaning
1 Universal Time Coordinated (UTC) [hhmmss.ss] of position fix
2 Latitude in [DDMM.MMMMMM]
3 Direction of latitude
N: North
S: South
4 Longitude in [DDDMM.MMMMMM]
5 Direction of longitude
E: East
W: West
6 GNSS Quality Indicator
0: fix not available
1: GNSS fix
2: Differential GNSS fix
4: Real-Time Kinematic, fixed integers
5: Real-Time Kinematic, float integers
7 Number of GNSS satellites being used [0 - 12]
8 HDOP of fix
9 Orthometric height (MSL reference)
10 M: orthometric height is measured in meters
1" Geoid separation, the difference between the WGS-84 earth

ellipsoid and mean-sea-level (geoid), “-” means mean-sea-level
below ellipsoid

12 M: geoid separation is measured in meters

13 Age of differential GNSS data, time in seconds since last SC104
type 1 or 9 update. Null field when DGPS is not used.
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Field Meaning

14 Differential reference station 1D, [0000-1023]. A null field when any
reference station is selected and no corrections are received.

15 Checksum [00 - FF]

Note — The latitude and longitude are in the datum and ellipsoid of
WGS-84.
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m Introduction
m Observation File

m Trimble Arc Inconsistency File
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Introduction

GPSBase outputs data in various file formats. This appendix
describes Trimble proprietary file formats.

Observation File

GPSBase allows using binary observation files for storing all data in a
receiver independent format. The name of such a file typically
contains the point number (SITE) and the observation day (DDD). A
free variable S often describes the session number. The file has the
extension .obs. Therefore, the typical observation file name is
SITEddds.obs.

Note — SITE is not the real point number. The real point number is
written within the .obs file

These binary files consist of a header and a body.

Header
See Table F.1 for the data in the observation file header.

Table F.1 Data of the observation file header

Data Format Description

identification code char id_code [8] ASCII : set to "terraSat"

header length unsigned int header_length and length of header including ic_code
length

file format version int version set to 1 for this version

receiver type char rev_type [20] ASCI!I : specifying receiver type

receiver serial char rcv_serial [20] ASCII : specifying serial number

number

receiver software char rcv_version [10] ASCII : specifying receiver software

version

receiver channels

unsigned int num_rcv_channels

number of receiver channels

old point number char point_number [5] should be binary zeros

Point code char point_code [17] ASCII : description of point
Point info char info [16] ASCII : Additional Information
Position double pos [3] approximate WGS84 position
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Data

Format

Description

Instrument
eccentricities

Geoidal Height
GPS week
start time

end time

time interval

satellites tracked

reference file
reference satellite
reference interval
number of codes
code indicators
number of carriers
carrier indicators
number of Doppler
Doppler indicators
L2 squared indicator

additional identifiers

antenna correction

original file name
reference elev cutoff

reference frequency

antenna number
antenna type

CRC
point_number_16
GPS-UTC
reserved

Last access by

Last access at

float hen [3]

float geoid_height

int week

double t_start

double t_end

float delta consecutive epochs

unsigned int sats_tracked [64]

char ref_file [10]

int ref_sat

float

unsigned int num_cod

char code_ind [4]

unsigned int num_car

char carrier_ind [4]
unsigned int num_dop

char doppler_ind [4]
unisgned longint I12_squared

unsigned int ident

int ant_corr [6]

char original_fname[14]
char elev_cutoff

char frequency

char antenna_num[20]
char antenna_type[20]
unsigned longint

char point_num[17]
char gps_utc[1]

char reserved [2]
modified_by[4]

unsigned long time

height, east and north eccentricity

Geoidal height information : initial 0
GPS week for start of dataset
seconds of week for start time
seconds of week for end time
smallest time interval between

number of epochs a specific satellite was tracked
(sats_tracked[0] gives the number of epochs for prn
1 etc., elements 32..63 reserved for GLONASS)

initial setting : 0

initial setting : 0

# of code obs. to single sat

C/A=0,P1=1, P2=2, P1-P2=3

number of carrier obs. to single sat
C/A=0,P1=1, P2=2, P1-P2=3

number of Doppler obs. to single sat
C/A=0,P1=1, P2=2, P1-P2=3

activated bits 0..31 show squaring for prn’s 1..32

reserved for bit identification (def 0)
bits 0 and 1 for mode indication

bit 0 not/bit 1 not set : static

bit 0 not/bit 1 set : kinematic

bit 0 set/bit 1 not set : short-static

bit 0 set/bit 1 set : stop & go

bit 2 raw data without satellite clocks
bit 3 external oscillator connected

bit 4 receiver clock error stored

bit 5 indicates that slope instr.height
bit 6 indicates that GPS-UTC is stored
bit 7 indicates that true vertical instr. height is
entered (only if bit 5 zero)

height, east and north antenna
corrections for L1 and L2 in 0.1 mm

file in receiver specific format
elevation cutoff - required for multistation approach

type of frequency used by lastbaseline estimator run
- required for multistation approach

serial number of antenna

type of antenna used

32 bit crc

ASCII: long point number

GPS-UTC in seconds

reserved for future use

for example, "‘A’,'D","1",0"

value of C time function (holds date and time) in
DOS format
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Body

The body of an OBS file consists of a sequence of observation
records, navigation records and event records.

Table F.2 Data of the observation file body
Data Format Description
Observation

Record (OR)

body identification int body_id ASCI!I : set to "OR"

length of body record in bytes
including body_id and record_length

record length int record_length

signal receipt time in seconds of week corresponding
to start week in header (rec_time can be larger than
604800, no wrap around)

receipt time double rec_time

Kinematic Indicator char kin_indicator [5] "????" when moving, last four characters of

point number when static

number of sats unsigned char num_sats number of satellites tracked in current epoch
measurements MEAS_BLOCK meas[num_sats] structure with observations
typedef { int sv_id; satellite identification

double code [num_cod]; pseudorange measurements

double phase [num_carr]; carrier phase measurements in cycles

float doppler [num_dop]; doppler measurements

} MEAS_BLOCK;

char snr [num_car];

char lli [num_car];

signal to noise ratio in dB

lost of lock indicator (bitwise settings)

no bits set - data ok, no loss of lock

bit 0 set - lost lock between previous and current
observation : cycle slip possible

bit 1 set - inverse wavelength factor to default (does
not change default)

bits 0 and 1 set - lost lock , inverse wifact

bit 2 set - indicates 1/2 cycle error possible

Navigation
solution
record (NR)

body identification

record length

reference time

position

receiver clock error
HDOP

VDOP

int body_nr_id

int record_length

double ref_time

double curr_pos [3]
float rev_clk_error
unsigned int hdop

unsigned int vdop

ASCII : set to "NR"

length of body record in bytes
including body_id and record_length

reference time for navigation solution in seconds of
week corresponding to start week in header
(rec_time can be larger than 604800, no wrap
around)

cartesian position solution in WGS 84
receiver clock error in seconds

horizontal DOP value - to be divided by 100
vertical DOP value - to be divided by 100
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Data Format Description
Event record
(ER)
body identification int body_nr_id ASCII : set to "ER"
record length int record_length length of body record in bytes
including body_id and record_length
event type int event_type type of event
0 external event
1 receiver time adjustment
2 manual event
3 external comment
4 RS232 event
5 new point number
reference time double ref_time time of event in seconds
For types 0,1,2,4:
event id unsigned int event_number event number for types 0, 1, 2, 4
(not stored for other types)
For type 3:
comment char comment[length-14] comment text
For type 5: used in Stop & Go
init_type int init_type Type of initialization or point
0 Normal new point
1 Point with known baseline to the base station
2 New initial point
3 VSFB
point number char point_number[5] ASCI!I: specifying short point number
point code char point_code[17] ASCII: description of point
point info char point_info[16] ASCII: additional information
instrument ecc float hen[3] height, east and north eccentricities
comment char comment[length-64] comment text
For type 6 used in Stop & Go with extended point number
init_type int init_type Type of initialization or point
0 Normal new point
1 Point with known baseline to the base station
2 New initial point
3 VSFB
point number char point_number[9] ASCI!I: specifying short point number
spares char spares [8] reserved for future extensions
point code char point_code[17] ASCII: description of point
point info char point_info[16] ASCII: additional information
instrument ecc float hen([3] height, east and north eccentricities
comment char comment[length-76] comment text
In case of VSFB, baseline components are stored in height, east and
north in vector "hen". The sign of the baseline is defined as rover-
reference.
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Trimble Arc Inconsistency File

DIS files are binary files with the file extension .dis. They are created
monthly and list the calculated arc inconsistencies for GPS satellites.
DIS files can be read by ArcViewer, an add-on to the former GPS-
Base program.

Arc inconsistencies allow the analysis of the satellite position by
comparing the current ephemeris information with the previous one.
Only arcs with time stamps less than a given threshold (user
definable; default = 21600 seconds, i.e. 6 hours) are considered in
order to avoid large errors.

The DIS file name typically starts with a leading t and contains the
Month and the Year of creation: for example, tMM-YY.dis. DIS files
contain the following information:

Table F.3 DIS file information

Abbreviation Format Description

SATID integer satellite ID

GPSWEEK integer GPS week

TOE_OLD double reference time of old ephemeris in seconds
TOE_NEW double reference time of new ephemeris in seconds

TMID double mean reference time of ephemeris

DX double WGS84 X-coordinate difference of the satellite position

(new-old) in meters

DY double WGS84 Y-coordinate difference of the satellite position
(new-old) in meters

Dz double WGS84 Z-coordinate difference of the satellite position
(new-old) in meters
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Reports

In this appendix:

Introduction
Log Files
Alarm Reports

Almanac Reports
Point Position Analysis Reports

Data Storage Reports

]

|

|

|

m Raw Data Analysis Reports
]

]

m RTCM Generator Reports
|

Receivers Report

Trimble GPSBase User Guide 277



G Reports

Introduction

Data may be output in the form of formatted text, called reports.
GPSBase typically generates text in the XML format.

Note - Some modules create simple log files in text format, if you have
activated logging in the registry. See the section on Log Files.

GPSBase uses Windows Internet Explorer (IE) 6.0 to parse and
display reports (or any other browser that can parse and display XML
documents).

The XML file names typically follow the following formatting
convention:

<module> [< source>] <task> $<sessionID>.xml

Table G.1 Components of the XML file names

Component Description

<module> The name of the module type that writes
information into the report.

<source> The name identifying the individual module. Your
system may contain multiple modules of the same
type, such as the RTCM Generator modules.
If no additional information is needed, the brackets
are empty.
For example: For a Raw Data Analysis module, the
brackets contain the name of the Receiver module
the Raw Data Analysis module is added to.

<task> Identifying the specific task of the report, if modules
create multiple reports.
For example: The SA Analysis module creates
both a report on SA amplitudes and one on Daily
SA periods.

$<sessionID> Session identifier, where <sessionlD> is replaced
by one or several capital letters.
Typically, per day one report of a type is written.
Additional reports of the same type may occur after
a restart of the system.
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To start the reporting, select the main menu command File /
Reporting and edit the Reporting dialog. See Chapter 3, Getting
Started, Section Reporting. For information on the occasions when
reports are generated, see Table G.2.

Table G.2 Report generation times

This report is ... this action by ...change ...reporting ... this other
generated after... generating module: of hour (H), enabled event

... change or Write occurs:

of day (D) Report

clicked (E)
Alarm Settings D E Change of
settings

Alarms Received On alarm
Alarms Issued On alarm, if an action

has been defined

Almanac Satellite - At start-up E

Status - On activation of

“Store almanac”;
updates on new
almanac (10 sec.
delay) and every hour
after activation time

Raw Data Analysis. - On first new data D E
Daily - Update every 15
minutes
- On close
Raw Data Analysis. If error occurred: D E
le Sli
Cycle Slips - Update every 15
minutes
- On close
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This report is ... this action by ...change ...reporting ... this other
generated after... generating module: of hour (H), enabled event
... change  or Write occurs:
of day (D) Report
clicked (E)
Raw Data Analysis. If error occurred: D E
Individual Error
Report - deate every 15
minutes
- On close
Point Position Analysis - Update every 6 D E
— Statistics minutes
- On close
Point Position Analysis - On first new data D E
— Position Outlier - Update every 15
minutes
- On close
Storage Report - Update after a file At start-up
was written the report
files of the
- On close
same day are
loaded.
Storage Report — - Update after a file
Summary was written (delay of
20 seconds)
- On close
RTCM Generator New report file with D
Session Lodfile new connection.
New header entry
when output
configuration changes.
Overview of After instrument has D E
Connected been connected or
Receivers removed (delay of 5

seconds)

280

Trimble GPSBase User Guide



Reports G

Log Files

The following modules create log files in text format, if you have
activated logging:

e  Disk Watch module
e  FTPMirror module

To activate logging, select the Use Logfile option from the module’s
short-cut menu.

If logging is activated, the logging modules write text files with the
extension .log into the folder <installdir>/LogFiles. New information
will be appended to these files. Thus, log files may get considerably
big. Therefore, Trimble recommends you to check (and empty) the
LogFiles folder once in a while.

The Disk Watch module writes data, time and path to deleted files
into the log file.

The FTPMirror module writes detailed information on the current
state of file transfer to the FTP server into the log file FTPMirror.log.
You may also view the information at the File Transmission Status
page of the FTPMirror information pane.

P DizskWatch.log - Notepad =] 3
File Edit Format “iew Help

1272003 15:55:49: D:wRefData.02\Month.OcthDay.254%5tat295I.02n deleted (10 KB) a
1272003 15:55:49: D:sRefData.02Month.OcthDay.234%5tat296A.02n deleted (17 KE)
1272003 15:55:49: D:wRefData.02Month.OcthDay.2345tat2968.02n deleted (20 KB)
1/27,/2003 15:55:49:0 D:NRefData, 02nMonth.OcthDay.2345tat296C.02n deleted (1& KE)
1/27,/2003 15:55:49:0 D:NRefData, 02nMonth.OcthDay.2345tat2960.02n deleted (15 KE)
1/27,/2003 15:55:49:0 D:sRefData, 02nMonth.OcthDay.2345tat296E.02n deleted (21 KE)
1/27,/2003 15:55:49:0 D:NRefData, 02nMonth.OcthDay.2345tat296F.02n deleted (17 KE)
1/27/2003 15:55:4%: D:“RefData. o2 Month.Octh\Day.2345tat226G.02n deleted (14 KE)
1/27/2003 15:55:4%: D:MRefData. o2 Month.OcthDay.2345tat226H.02n deleted (17 KE)
1/27/2003 15:55:4%: D:MRefData. o2 Month.OcthDay.234%5tat226I.02n deleted (36 KE) -
;D!

1] |

oooooooooo
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Alarm Reports
The Alarm module generates three reports:

e  The report Alarm Settings is generated from Alarm [] Settings
$<sessionID>.xml. This report lists for each alarm set the
settings: alarm condition, action, time delay, status.

& Trimble Alarm Settings 2 Trimble

1/27/2003 14:45:41

Alarm "Disk watch: Low disk space"

Action: Issue alarm sound
Delay: 0 sec
State: true

Alarm "Receiver Module: No data from
receiver"

Action: Issue alarm sound
Delay: 10 sec
State: true

e The report Received Alarm Messages is generated from Alarm
[1 Received $<sessionID>.xml. It is a log of all alarm messages
received. If alarming is activated, this applies to all modules
that are able to create an alarm. (However, only those modules
issue an alarm that you have configured using the alarm
settings functionality.) If the alarm condition becomes true,
each module writes this event into the Received Alarm
Messages report using the default or the last saved settings,
even if no alarm was issued. Listed are the time of sending the
alarm message, the status of the condition (alarm or fixed) and
the alarm condition.
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@*Trimble Received Alarm Messages @*Trimble

1/27/2003 14:17:35

‘ Send Time ‘ State Alarm

. Hoehenkirchen: Receiver running on low voltage
eIk 2l Alarm 18.1 ¥ (Limit 33 ¥) 100 % (Limit 0 %)

il . Hoehenkirchen: Receiver running an low valtage
H2.12.2004 14:44: 20 Fixed 18.1 ¥ (Limit 0 v) 100 % (Limit 0 %)

. Hoehenkirchen: Receiver running on low voltage
12.12.2004 14:44: 50 Alarm g0 v (Limit 33 ¥) 100 % (Limit O %)

e The Issued Alarm report is generated from Alarm [] Issued
$<sessionID>.xml. It is a log of all alarm messages issued
according to the settings. Listed are the issue time of alarm
message, the status of the condition (alarm or fixed), the alarm
condition and the action taken.

@ Trimble Issued Alarms @ Trimble

1/27/2003 15:34:50

‘ Time ‘ State ‘Alarm ‘Actil:m
1/27,/2003 al Receiver: No data from receiver |Issue alarm
15:32:31 M | Haehenkirchen sound
1/27/2003 al Receiver: Mo data from receiver |Issue alarm
15:42:31 M | Haehenkirchen sound
1/27/2003 | Receiver: Mo data from receiver |Issue alarm
15:52:31 s Hoehenkirchen sound
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Almanac Reports

For almanac data one report is available:

Satellite Status from Almanac: Almanac.xml.

This report summarizes the health indicators of the almanac for each
satellite according to the satellite PRN and system. Possible almanac
states are the following:

all data ok

parity failure some or all parity bad

tlm/how format problem

z-count in how bad

subframes 1,2,3 - one or more subframes are bad
subframes 4,5 - one or more subframes are bad
all uploaded data bad

all data bad

The almanac states are also indicated in the Health information page
of the Availability module.

& Trimble Almanac & Trimble

Satellite Status from

1/22/2003 13:34:07

| PRN | System | Time |Almana|: Status
| 1 | GPS | 1/24/2003 19:56:48 | all data OK
| 2 | GPS | 1/24/2003 19:56:48 | all data OK
| 3 | GRS | 1/24/2003 19:56:48 | all data OK
| 4 | GPS | 1/24/2003 19:56:48 | all data OK
| 5 | GRS | 1/24/2003 19:56:48 | all data OK
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Raw Data Analysis Reports

For raw data analysis, three reports are available:

e Raw Data Analysis Report: Daily. You can generate the report
from Raw Data Analysis [<receiver>] Daily error report
$<sessionID>.xml.

e Cycle-Slip Report. It is available from Raw Data Analysis
[<receiver>] Cycle slip $<sessionID>.xml.

e Individual Error Report of Raw Data Analysis. It can be
derived from Raw Data Analysis [<receiver>] Individual error
$<sessionID>.xml.

The daily Raw Data Analysis Report counts for each satellite the
errors which occurred during the day and sorts them according to the

@ Trimble

error type.
N Raw-Data-Analysis
L
& Trimble Report Augsburg
1/27/2003 16:47:22
PRN System Error Statistics of Raw Data
Type of Error Count
1 GPS L2-phase bad E3
SPP residual bad 1
Unresalved cycle slip 3
Resolved cycle slip 12
Continued cycle slip 3
Unknown errar 1z
e _.J — 0 L._ [ g i Y o J.J e T S 1

The Cycle Slip report shows for each occurrence of a cycle slip the
reference time, the satellite PRN and system, its elevation and
azimuth. A cycle slip may be resolved, unresolved or continued.
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GPS-Time Detected Cycle-Slips

1/12/01 11:33:50 PM || Sat System  Cycle Slip  Elev Azi
13 GRS unresolved 11.2 Z208.5

1/13/01 11:55:20 PM || 8at System  Cycle Slip  Elev Azi
4 GPS unresolved 10.8 308.5

1/14/01 12:01:50 &M || S8at System  Cycle Slip  Elev Azi
7 GPS unresolved E1 2789

1/14/01 12:41:45 AM|| Sat System  Cycle Slip  Elev Azi
19 GRS unresolved 11.2 171.9

1/14/01 12:46:52 AM || §at System  Cycle Slip Elev Azi

1 GPS resolved 7.2 197.0
4 GPS resolved 31.5 309.6
7 GRS_____resolved 27,7 2865

The Individual Error Report of Raw Data Analysis gives full detail on
detected errors.

The Type of Error column may display one of the following status
messages:

° OK

e  Too many satellites
e  Bad satellite ID

e BadSNRL1

e BadSNRL2

e LlldatabadonlLl
e LlldatabadonlL2
e  L1-phase bad

e  [2-phase bad

e  Ll-code bad

e  L2-code bad

e  Code difference bad
e No ephemeris

e SPP residual bad

e SPP position bad

e No GLONASS frequency
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e  Noreference data
e  Datagap too long
e Too few data
e Unresolved cycle slip
e  Resolved cycle slip
e  Continued cycle slip
e  Cycleslip new arc
. Unknown Error
Individual Error Report of
n = Raw Data Analysis ; .
(=N ! (=
2 Trimble Trimble 38400 Baud ©Trimble
1/14/01 12:03:29 AM
Event | PRN |Svstem |T\;pe of Error | Azi | Ele
1/13/01 11:00:58 PM | 4 GPS  Data gap too hig 194.8  21.8
Too few data 194.2 21.8
7 GP5  Data gap too big 308.0 28.6
Too few data 208.0 28.6
11 GPS  Data gap too hig 1321 71.5
Too few data 132.1 71.5
L el 20 GPS Datagaptoohiq 2646 58.7 |

Point Position Analysis Reports

For point position analysis, two reports are available:

e  Point Position Analysis - Statistics from Point Position

Analysis [<receiver>] Statistics (from <module>)

$<sessionID>.xml.

e  Point Position Analysis - Outliers from Point Position Analysis

[<receiver>] Position outlier (from <module>)
$<sessionID>.xml.

Since you may have added the Point Position Analysis module either

directly below the Receiver module or below the Single Point
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Position module of a Receiver module, the name of the XML file
indicates the location of the data source. For example: “... (from
Single Point Position) ...”.

The Statistics report gives a short summary on the point position
analysis. For the current receiver module the data source (for
example, the Single Point Position module) and the observation
period is given. The reference position follows in XYZ coordinates.

For NEH then follow the mean difference, the mean standard and
minimum and maximum difference values to the reference position.

R . Point Position Analysis .
@’Tﬂlﬂble Statistics Rosenheim @*Tﬂmble

1/27/2003 16:47: 21

‘ Receiver: Rosenheim

‘ Source: Single Paoint Position (SPP)

‘ Observation Time (GPS8): 1/27/2003 12:18:00 - 1/27/20032 15:45:00

Reference Position: ¥ = 4191647.006 m
¥ = B899148.668 m
2= 4707396.743 m

Mean Diff Mean Std. Min Max
M -1.733m 0.198 m -0.181m 8.317 m
E -0.781m 0.121m -0.080 m 6.084 m
H -3.330m 0.302 m 0.019 m -7.147 m

The Position Outlier Report lists all epochs with horizontal or vertical
position differences to the known coordinates that are larger than the
limits. The report gives the observation time span from the first epoch
to the last epoch with outliers detected.

The horizontal and vertical limits are user-defined at the Properties
dialog of the Point Position Analysis module.

288 Trimble GPSBase User Guide



Reports G

. . Point Position Analysis N .
@*Tfllllhle Outliers Rosenheim t@*TI'III‘I'.‘!'E

1/15/2003 10:58:54

Receiver: Rosenheim

|S|:|urce: Single Point Position {SPP)

Observation Time {GPS): 1/15/2003 09:55:36 - 1/15/2003 10:19: 48

Reference Position: ¥ = 4191647.006 m
¥ = 899148.668 m
£ = 4707396.743 m

| Horizontal Limit: 1.000 m

| Yertical Limit: 1,000 m

| GP5-Time di [m] dE [m] dH [m] d¥ [m]
1715420032 09:55: 326 2.405 0.680 2,499 0.627
1/15/2003 09:55: 37 2,399 0.728 2,507 1.039

i e i e e e i A i G S G A I A I i A i i Al i )

Data Storage Reports
The following data writer modules generate summary and log reports.
e The DAT Storage module generates:

e the DAT Report from the file DAT Storage [<receiver>]
Station <ID> $<sessionID>.xml.

e the DAT Report — Summary from the file DAT Storage []
Overview $<sessionID>.xml.

e  The RINEX Storage module generates:

e the RINEX Report from the file RINEX Storage
[<receiver>] Station <ID> $<sessionID>.xml.

e the RINEX Report — Summary from the file RINEX
Storage [] Overview $<sessionID>.xml.
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Typically, both types of reports are created as soon as the first data
file has been written completely.

The three data storage modules write the same type of information
into the two types of reports. The following subsection describes the
contents of the log reports (DAT Report and RINEX Report). A
comprehensive description of the respective summary reports for
these data storage modules follows.

Note - The data storage modules internally store their information.
After a system re-start, they each add new information to the previous
reports, such creating per day just one report file of a type.

The <data type> Report

The daily DAT Report and RINEX Report log for the specified
station and specified data type the data files that have been stored into
the specified folder. The leading section of the report gives the Station
ID, the date and the day of year, the tracking rate and the time offset
of the local time to UTC time.

The following list logs for each data file
e A file status identifying icon
e  The first epoch written into the data file
e  The file name
e  Epochs with status OK
e  Missing Epochs
e  Availability
e  Mean number of satellites within the period
e  Path to the data file

At the end of the list you find a legend for the icon colors.
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& Trimble DAT Report & Trimble

1/22/2003 00:01: 54

Station Rosenheim

ID: 272

Date: 1/21/2003
Day of Year: 21
Tracking Rate: 1.0s
Local Time Offset: +1h

Start Filename Epochs Epochs availability Satellites Path

(Local OK  Missing
Time)
@ 00:00:00 Rose0Z1A.DAT 3600 0 100 % 8.3 DiyRefStationsy,
WMonth. Jan\Day. 21Y
@ 01:00:00 Rose021B.DAT 3598 2 100 % 8.6 DiWRefStationst,
“WManth. JansDay, 21
@ 02:00:00 Rose0Z1C.0DAT 3600 0 100 % 8.4 Di%RefStationss
WMonth. Jan\Day. 21Y
@ 03:00:00 Rose0210.0DAT 3343 257 03 9% g1 DiWRefStationst,
“WManth. JansDay, 21
@ 04:00:00 Rose0Z1E.DAT 3595 2 100 % 9.9 DiyRefStationsy,
WMonth. Jan\Day. 21Y
@ 05:00:00 RoseD21F.DAT 3597 3 100 % 10.5  D\RefStations,
“WManth. JansDay, 21
@ 06:00:00 Rose0Z1G.DAT 3600 0 100 % a.5 DiyRefStationsy,
WMonth. Jan\Day. 21Y
LEGEND:

@ @ % from "RINEX Storage"
¥ W% from "Storage Integrity”

availability: @ ¥ =100% 2% ==99% @¥ ==1% @7 >=0%

The <data type> Summary report

The daily summary reports give an overview for the station that
creates the data reports. A bar graph shows the continuousness of data
logging over time. The color of the bar represents the availability of
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data for the day. If data is missing, the bar is discontinued during the
respective time span.

DAT Report - Summary
1/23/2003 00:00: 16

& Trimble & Trimble

Summary for 1/22/2003
{Day of Year: 22}

Rosenheim (100.0 %)

00:00:00  04:00:00  08:00:00 12:00:00  16:00:00  20:00:00 00:00:00
ID || Station |Epochs|Epochs | availability |Satellites |Data Path
OK.  |Missing Rate
. Oy RefData.03
’: 272 |Rosenheim | 86400 0 100.00 % B3 1.0 WMonth.Jan\Day. 214,

LEGEMND:

@ 100% Awailability o »=99% Availability @ >=1% Availability @ 0% Availability

Besides an availability-status identifying icon and its ID you find for
the station the summed-up numbers of good and missing epochs, the
availability of epochs in percent, the data rate used for data storage,
and the path to the file storage folder. The station name offers a
hyperlink to the <data type> Report.

The status icon uses the same color code as the graph bar. See the
legend for the icon status colors.
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RTCM Generator Reports

All RTCM Generator modules start generating a log report, when a
rover calls in. The report is closed when the connection is stopped.

Rtem Generator: Session Logfile. The report is generated from
the file RTCM [<rtcm generator name>] Y YMMDD
HHMMSS <UserName> $<sessionID>.xml. The date and time
in the file name refer to the start time of the connection; the
user name section of the file name only applies if the user is

identified.

The header of the report includes its start and close time.

RTCM Generator:
& Trimble S (Ol & Trimble

from 12/5/2002 2:45:53 AM until
12/5/2002 9:01: 48 &M

‘ User Name: John Doe

‘ Phone Number: 0123456789

‘RTCM Generator: Single Station RTCM at 8000

‘ Port: Socket Server Port 8000 (Dial-In}
|

RTCM configuration: OBS RTCM 2.3: 18/19(1), 23(17), 24{17)

RTCHM position: WiESE4: WiESE4:
H o 4099564.067 m LatM 48° 59' 35.06424"
Y 881540.679 m LonE 12° 08' 08.43223"
2 4790348.760 m b 391,467 m

Distance to real 0.00 m
reference station:

Base station

GPS-Time Mode D Satellites Rover solution
8:46:23 &M Rawn 278 9 SPP
8:46:40 AM Raw 278 9 DGP=
8:48:09 &AM RAMW 278 =] RTK
5:49:02 AM F.a\ 278 9 ETK
2:49:358 AM Ry 278 g RTE
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The RTCM Generator report consists of an extensive header part that
gives you full information on the RTCM settings and parameters. If
any changes to one of these parameters have occurred, this header
part is repeated.

The following list logs the time-stamped activities. New entries will
be added to the file each time one of the values changes: RTCM
Generator mode (Mode), ID of nearest reference station (Base station
ID), number of satellites (Satellites), quality of the rover solution
(SPP, DGPS or RTK).

Table G.3 Parameters of the RTCM Generator reports

Line Description

User Name User Name of caller. This line is only displayed, if
you have enabled the accounting functionality.

Phone Number Phone number of the caller.
This line is only displayed, if you have enabled the
accounting functionality.

RTCM Generator RTCM Single Station Generator name.

Port Connection configuration of the RTCM Generator

RTCM configuration Displays, how the RTCM Generator is configured
in its Properties pages. Output type and output
format; a comma separated list of the RTCM
message types and (in brackets) their update rates
in units of seconds follow after the colon.

This is a copy of the line RTCM-Config of the
RTCM Generator’s Status information page.

RTCM position The position sent as RTCM #3, #22, or #24
message, or as CMR type 1 message, depending
on the data format chosen.

Coordinates are given in X, Y, Z coordinates and
ellipsoidal Lat, Lon, height.

This is a copy of the line RTCM-Position of the
RTCM Generator’s Status information page.

Distance to real Distance between the selected reference station
reference station and the transmitted position.
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Receivers Report

A report generated by the Receivers module gives an overview of the
connected receiver’s main parameters:

Overview of Connected Receivers. You can generate the report

from the file Receivers []status $<sessionID>.xml.

@Trimble Receivers @Trimhle

Overview of Connected

1/17/2003 00:01: 54

Connection: Hoehenkirchen

Receiver: Trimble 4700
{SM: 20220117, FW: Mav 1.40 / Boot
1.00)
Station-ID: 304
Point Number: Hoehenkirchen
Gonfiguration: Socket Client for DET-YELWA, port 12304
Reference ¥ = 4185157.392 m
Position: Y = BBBETFZ.6TZ m
Z = 4719042.709 m
Antenna: Compact L1/L2 w/GP and Dorme {Trimble)
Antenna Height: Antenna Phase Center
h =0.000 m
Elevation Cutoff: 52
Tracking Rate: 1.0 sec

This report summarizes for the connection the most important
information. It displays the following parameters:

Receiver type. With an active receiver, you can also find the
serial number and firmware.

Station ID
Point number
Configuration type and detailed information

Reference position in X, Y, Z coordinates
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e  Antenna brand
e Antenna height and measurement method
e  Elevation cutoff

e  Tracking rate
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AdV

ANTEX

APC

ARP

ASCII

C/A code

CMR

DB

DGPS

This section explains some of the terms and abbreviations used in this

Standard of the German Arbeitsgemeinschaft deutscher
Vermessungsingenieure (AdV)

ANTenna EXchange independent format. Used for relative
or absolute calibrations of antennas.

Antenna phase center: The electronic center of the antenna.
The APC often does not correspond to the physical center
of the antenna. The radio signal is measured at the APC.

Antenna reference point.

American Standard Code for Information Interchange. An

eight-bit code for character representation, (seven bits plus
parity), used for serial communication. Generally the data

in this format can be read.

Coarse Acquisition code.

Compact Measurement Record. The format was designed
by Trimble and is supported by all Trimble RTK products.
CMR messages require at least a 2400 baud data link.

Database

Differential GPS
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DOP

EGNOS

FKP

FTP

GGA

GLONASS

GNSS

GPS

GSM

HTML

HTTP

IODE

ISDN

L2C

LAN

Dilution of Precision

European Geostationary Navigation Overlay Service. Ter-
restrial regional augmentation network, under development

German area correction parameters, defined by AdV
File Transfer Protocol

NMEA record: Global Position System Fix Data
The Russian equivalent to GPS

Global Navigation Satellite Systems

Global Positioning System

Global System for Mobile communication
HyperText Markup Language

HyperText Transfer Protocol

Identification

Microsoft Internet Explorer

International GNSS Service (formerly the International
GPS Service), federation of more than 200 worldwide
agencies generating precise GPS & GLONASS products.

Issue Of Data (Ephemeris)

Internet Protocol

Integrated Services Digital Network
Civilian signal on the L2 frequency

Local Area Network
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Abbreviations

LLI
NMEA

Ntrip

OBS
ODBC
PDF
PRC
PRN
RINEX

RPC

RTCM

RTCM Protocol

RTK
SMTP
SNR
TAM
TAPI

TCP/IP

Loss of lock indicator
National Marine Electronics Association

Network Transport of RTCM via Internet Protocol. RTCM
standard; open, non-proprietary protocol based on HTTP/
1.1; originally proposed by the German Federal Agency for
Cartography and Geodesy (BKG)

Trimble Terrasat’s Observation File Format
Open Database Connectivity

Portable Document Format

Pseudo Range Corrections

Pseudo Random Noise, identifies the satellite
Receiver Independent Exchange Format

Remote Procedure Call, technology for distributed client /
server programs

Radio Technical Commission For Maritime Services

Internationally standardized data format for the broadcast
of corrective data for DGPS

Real-Time Kinematic

Send Mail Transfer Protocol

Signal to Noise Ratio

Trimble Application Model

Telephone Application Programming Interface

Transfer Control Protocol/Internet Protocol
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TEC

TGD

TOW

TZD

UMTS

URA

usB

UTC

VRS

WAAS

WAN

Total Electron Content. 1 Tecu = 10" electrons per square
meter

Offset between L1 and L2 in the receiver or the satellite
Time of Week

Total Zenith Delay. Tropospheric error.

Universal Mobile Telecommunication Service

User Range Accuracy

Universal Serial Bus

Universal Time Coordinated (world time)

Virtual Reference Station

Wide Area Augmentation System

Wide Area Network
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Index

A

abbreviations 295

about 2

accounting 183

AdV 168

alarm 200
action delay 203
action type 200
boot command 209
condition state 203
dialog 201
edit settings 211
e-mail 205
messages 213
modem command 207

output to socket / serial line 210

receiver temperature 110
remove 202
report 282
run batch or executable 209
settings 213
sound 204
status 214
tilt 108
voltage 110
almanac 46, 117
automatic start 57
report 48, 284

status 46
viewer 47
analysis
multipath model 240
point position 242
point position report 287
raw data 237
raw data report 285
antenna
apply APC correction 170
correction 249
eccentricities 97
height 97
model 97
phase center 250
ANTEX file 257
arc inconsistencies 49
file 276

B

barometer data 126

batch file 160

battery status 119

boot on alarm situation 209

C

carrier smoothing 111
caster 81
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Index

child window 19
clock
parameters 234
steering 112
CMR 169
color
graph curve 22
satellite 21
communication
redundant link to receiver 120
report 295
test 245
communication control 55
compress data 147
configuration
DGPS 173, 175
e-mail server 31
general 26
RTCM Generator 182
connection
activate 66
add 65
edit 66
finish creation 67
firewall 75
FTP 217
general information 55
module Receivers 57
multicast 74
Ntrip client 75
remote 74
remove 67
RT Controller 192
RTCM Generators 74, 179
settings for alarm 211
split, active 230
split, passive 231
tilt data 106
typical output 165
WAN 71
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weather station 106, 124
correction

antenna 249

to antenna reference point 170
CORS, forced file name 138

cycle slip
analysis 237
report 285
D
DAT storage
file contents 137
location 134
next file settings 137
data

archive raw 147
duplicate reference 230
FTP 217
storage 130
storage integrity 150
storage report 289
decoder 63
delay
ephemeris 49
DGPS
RTCM-Config 175
Disk Watch 214
DLL 67, 69
DOP
current values 233
download
data from reference station 104
Storage Integrity 155
driver 67
alarm settings 212
info 118



Index

E

EGNOS 120
elevation
antenna phase center 250
cutoff 96
elevation cutoff 35
e-mail
alarm settings 205
configure server 31
ephemeris 48, 117
automatic start 57
delay 49
DIS files 50
properties 49
status 51
URA 53
viewer 52
epoch
availability setting for Storage
Integrity 152
reference station 182
equipment
requirements 2
error
message 25
output 24
raw data status 286
report 285
execute file rollover 160
export reference station information 58

file
alarm by batch/exe file 209
ANTEX 257
appending data 137
compact RINEX 144
compress 147

DAT 146
DIS 50, 276
DLL 67, 69
forced CORS names 138
location of output files 134
next file settings for output file
storage 137
OBS observation file 272
position file 100
raw data 147
RINEX 54
RINEX Met 109
rollover 160
Storage Integrity log 157
TAM 12
TXT 281
XML 28, 278
first steps 9
frequency 170
FTP
active site 217
default or passive mode? 222
remote control 105
settings 219
FTPMirror 217
cancel upload 218

G

GPSBase
root 27
graph 20
area 21
color 22
curve selection 22
option 22
point position 242
time 22
zoom 21
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Index

grid 23
transfiormation parameter 177

H

handler 67
hardware
requirements 2
setup 6
height, antenna 97
history, Storage Integrity 157

icon 18
IGS site log 98
export 58
RINEX header information 142
import data from IGS site log 98
information
message 25
information pane 18
Receivers 59
INMARSAT 89
insert module 12
installation 2
integrity
receiver data 150
interval, tracking 35
IP port 72, 73

L

L2C signal 112
RINEX 139
legacy L2 tracking 112
legend 23
license 2, 3
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location
DAT files 134
raw data files (ORG) 134
RINEX files 134
log
activate logging 281
data at reference station
receiver 103
Storage Integrity 157
with Storage Integrity 157
logon
automatic 10

manufacturer, antenna 97
menu 14
message
CMR 177
output window 24
RTCM 171, 175
meteorological data
by receiver 106
RINEX file 109
settings 126
Weather Station module 124
modem
alarm settings 207, 211
connection 70
password 71
test for reference station 247
test for rover 247
time delay 71
module
concept of module structure 11
detailed view 18
insert 12
remove 13
tree view 18



Index

monitor
computer activity 223
disk contents 214
mountpoint 76, 78
multicast 74
multipath model 240

N

navigator 18
network, Ntrip 82
NMEA standard 267
Ntrip
caster 81
mountpoint 78
network 80
proxy server 76
Ntrip data stream 75
null antenna 170

(0

observables, data storage 139
observation file

format 272

header information 272

records 274
orbit 45
ORG storage

location 134

next file settings 137
output

report 28
output format

RTCM Generator 169
output type

RTCM Generator 168
output window 24

P

password
modem 71
remote receiver control 105
port, Ntrip source 78
position
analysis of accuracy 242
analysis report 287

auto average from SPP 234

export 58

IGS site log 98

outlier 287

reference station 169, 182
save 101

set SPP as known coordinates

35, 101
status 243
update by ASCII file 100
update by IGS site log 100
power switch 223, 227
print
graph 24
plot 23
protectionmstatus 2
proxy server 76

R

RAW storage, file contents 137
readme.txt file xiii
receiver
antenna data 97
connect 93
control via web 113
data integrity 150
data logging at receiver 103
driver info 118
error 285
firmware 295
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hardware info 118

icon 92, 102

IGS site log 98

met data display 109
multipath model 240
overview report 295

power supply 119

redundant communication 120
restart 94

scheduled 101

scheduler 61

serial number 295

settings 95

sky plot 116

status 119

Storage Integrity settings 154
supported types 243
temperature 110, 119

use SPP av. as pos. 101, 234
voltage 110, 119

weather data in info pane 106

reference station

antenna settings 97
connection 7, 55, 57

data logging at receiver 103
export information 58

IGS site log 98

position accuracy 169

position update by text file 100
redundant communication 120
remote data download 104

RT Controller 192

save position 101

scheduled data transfer 101
set SPP as known pos. 35, 101
split data 230

station information 95

test communication 246

remote data download 104
remove module 13
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report

activation 28

alarm 282

almanac 48

data storage 289

discussion 277

log files 281

point position analysis 244

receivers 295

RTCM Generator 293

with Storage Integrity 157
restart receiver 94
RINEX

compact 144

ephemeris 54

file location 134

file settings 137

header 140

IGS site log information 142

observables 139

properties for storage 134
rover

caller identification 187

connection 7, 55

connection to ref station 162

starting connection 164

status 180

test modem 247
RTCM

broadcast 7, 192

options 168

standard messages 260

standards 169

status Single Station 181
RTCM 3.1

messages 262

transformation message 177
RTCM configuration, DGPS 175
RTCM Generator

apply APC correction 170



Index

caller identification 187

configuration 182

DGPS correction config. 173

general 162

output format 169

output type 168

position accuracy 169

report 293

settings 166, 179

Single Station 181

status 182

survey style 168

user identification 178
RTK on Demand 163

S

satellite
almanac 46
color 115
elevation cutoff 96
ephemeris 48
orbit 116
settings 84, 106
status 284
tracking 114
tracking rate 96
unhealthy 87
WAAS settings 89
scale
graph 21
scheduler
data logging at receiver 103
info 61
reference station 101
serial connection
alarm output 210
configure COM port 69
test communication 246

Single Point Position
add module 233
as known coordinates 35, 101
average 234
information page 233
size, graph 21
sky plot 116
SNMP caller identification 187
socket 68, 71
alarm output 210
sound, stop 204
split receiver data 230
Splitter status 232
start
application 12
automatic 10
system 10
station ID
reference station 95
status 18
bad 19
Single Station RTCM 181
storage 143
status bar 14
storage
data to hard disk 130
file contents 137
file location 134
interaction, Integrity module 158
next file settings 137
observables 139
Storage Integrity
add module 151
data retrieval 152
define connection type 154
epoch availability settings 153
file types 150
general 150
information view 155
log history 157
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Index

logfile 157

minimum epochs 151

remove module 151

reports 157

settings 151

start time for test 153

Trimble receiver settings 154

updating Storage modules 158
survey style

RTCM Generator 168

T

temperature
alarm 110
test data lines 245
tilt
alarm 108
data sent by receiver 106
time, graph 22
time server 14
tooltips 172
tracking
interval 35
receiver 114
tracking mode 112
transformation
RTCM 3.1 message 177
Trimble Application Model 12

U

update using IGS site log 98
URA 53
user identification
RTCM settings 178
SNMP 187
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user interface 13

\"

version 2
voltage alarm 110

w
WAAS
activation 89
general 88
receiver info 119
settings 89
WAN 71
warning
message 25
Watchdog

monitor computer activity 223
weather

archive data 137

data sent by receiver 106

settings 126

Weather Station module 124
website xi
window, floating 19

X
XML 28, 278

V4

zip 147
zoom 21
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