
3. The Menu System

3.1 Introduction

3.1.1 Bernese GPS Processing Programs

The processing part of the Bernese GPS Software consists of more than 100 Fortran programs, de-
signed for easy installation on a variety of computer platforms. Most of these programs run in a
batch mode and they do not need any user interaction during execution time. All program options,
lists of data (observation) files, and auxiliary files (e.g., the file containing Earth potential param-
eters) have to be prepared previously and made available to the program in special input files (the
so-called ����� ����� or � � files). In the following sections we will always refer to these programs as
processing programs.

One of the major design principles was to stick to standard Fortran 77 features and to omit any
system- or installation-dependent language enhancements or to rely on given filenames or device
and directory structures. This is one of the reasons why the processing programs do not need any
user interaction, but fully rely on previously defined input option files, instead. These input files
were initially meant to be prepared interactively, therefore they were designed to be rather verbose.

However, the growing number and complexity of the processing programs and the rapidly increasing
volume of data to be processed required the development of tools helping the user to navigate
through the various programs, to prepare the necessary input files, to handle the data and auxiliary
files, and to keep track of the program output. Therefore, we decided to develop another series of
programs, the so-called menu system.

3.1.2 The Bernese GPS Menu System for DOS, VMS, and UNIX

The menu system is an independent program system for the preparation of the input files and the
management of all Bernese processing programs, data files, and of the program output.

It consists of

� a top-level program (MENU) allowing the user to select the specific task to be executed (e.g.,
to convert RINEX files to the Bernese binary observation files),

� a number of programs to allow the interactive preparation of the primary input files for the
processing programs (principle: one preparatory program for each processing program),

� a number of programs for handling data files, program output, and menu system options,
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� a number of command procedures to ensure the proper sequence of program calls and to
prepare the necessary job environment.

Most of the user interaction (selection of programs, files, and options) is done through mask-type
input panels. These panels are ASCII files.

In order to have the possibility to run a series of processing programs together with the preparation
of the associated option input files fully automatically, we also provide a special non-interactive
mode of operation that does not display the input panel files but takes the current content of the
respective input fields in the panel files; we allow for special placeholders in the panel input fields
that are automatically replaced by the actual values during execution of the preparatory programs.

Although we tried to follow the same design principles as for the processing programs, the menu
system is slightly computer-dependent, because several tasks are

� outside of the capabilities of standard Fortran (e.g., the execution of system commands under
the control of a Fortran program),

� dependent on the operating system (e.g., the creation of a list of existing files in a given
directory),

� dependent on the terminal type (for non-standard output like, e.g., “clear screen”, “cursor
position”, “attribute settings”).

Since version 3.2 of the Bernese GPS Software the menu system is available

� for the DEC VAX and Alpha Computers running under the OpenVMS operating system re-
spectively,

� for Personal Computers under DOS (DOS-Box under MS-Windows) using a compiler
(Lahey) that creates code to be run in protected mode in order to overcome the 640 kBytes
limitation for the program size,

� for the UNIX operating system currently including various flavors and varieties on the
Hewlett-Packard workstations, the SUN workstations under Sun-OS and Solaris, the IBM
workstations under AIX, Linux on PC, and others (see Chapter 25.3 for a list of supported
systems).

3.1.3 Structure of the Menu System

In order to gain a better overview of the various processing programs and their preparatory programs
they have been grouped logically into a hierarchical structure. The top level is the major division into
the first sub-levels (Figure 3.1). Each sub-level may again be divided into a number of lower-level
branches until we arrive at the level of the actual preparatory programs.
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Figure 3.1: Menu system top level.

Each branch is numbered from 0 to maximal 9. We access a specific branch by the series of the
individual branch numbers, e.g.:

� ��U � � denotes the second branch on the top level, then the seventh
branch on the first sublevel, and the third branch on the second sublevel.
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3.2 Starting the Menu System

3.2.1 Preparing the Environment (LOADGPS)

Before the MENU program can be run, the

� DOS batch file 
 �	���
���������������	�
�� ����� , or

� VMS command file 
 ��� ��
���������������	�
������� , or

� UNIX script file � 
 � ��
���� ����������	�

must be invoked to perform the following tasks:

� substitution of the general GPS-subdirectory by the drive name 
 � (and � 
 under UNIX),

� substitution of the user-dependent GPS-subdirectory by the logical ��� (VMS), ��� and ���
(UNIX), ��� (DOS),

� set system parameters that are used by the Lahey compiler (DOS only),
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� define additional logicals and symbols (VMS),

� define additional variables (UNIX),

� define additional environment variables (DOS).

This command procedure could be called automatically by � ����� ��
��� � ����� (DOS), the “Properties”
settings of the DOS-window under Win9x, ��� � ���������� (VMS) or, e.g., �	����� � ����� (UNIX) at system
start-up time (see also Chapter 25).
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Figure 3.2: LOADGPS.BAT: Preparing the environment (DOS).

3.2.2 Calling the Menu System

The command procedure � � ����� (DOS) / � ������ (VMS), � (UNIX), executed by the symbol � on
all platforms is used to start the Bernese GPS Software. It invokes the menu program MENU, the
preparatory programs, and the processing programs. The following example (Figure 3.3) of the DOS
command procedure contains comments to explain its operations.
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Figure 3.3: Menu system startup file for DOS.

��� � ������� � � ����� contains the command to execute the selected preparatory program pgmnam
� 	 .

��� � ������� � � ����� contains the command to execute the selected processing program pgmnam.

Details on how the programs are called by the menu system can be found in Section 3.6.1.

UNIX version: because the scripts ��� � ������� � and ��� � ������� � have fixed names and are always saved
in the ������
 ���� directory it may be dangerous if one user runs the menu system more than once
simultaneously on different terminals.

The VMS version shows one major difference w.r.t the other versions: The actually used filenames
for the option and auxiliary files of the program MENU and the ��� � ������� � and ��� � ������� � proce-
dures are process-specific: their original names are supplemented by the current process name as
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determined at startup by ����������	�
������� . One and the same user can run the menu program simulta-
neously from different processes (e.g., if the user logs into the system several times under the same
name). However, there may be conflicts between the different processes when accessing the same
data files at the same time.

3.3 Panels

Three different panel types are used by the menu system:

(1) Program panels are used to navigate through the various levels of the menu system and to
select the actual preparatory program (or other programs directly accessible through the menu
system like, e.g., JOB — see Section 3.5).

(2) Data panels are displayed by the preparatory programs to select options, filenames, or other
values and parameters that are used to prepare the basic input files for the processing pro-
grams.

(3) Help Panels contain information concerning the selected options and additional hints and tips
for the programs.

All panels are simple ASCII files with the following naming conventions:

Program panels: 	 ��� ��������� � 	 ��� : Top level panel

	 ��� � U ����� � 	 ��� : Corresponds to selection 2.7

Data panels: ����� � U � ��� � 	 ��� : Primary panel of program 2.7.3

����� � U � ��� � 	 ��� : Subsequent data panel of 2.7.3 (i.e. 2.7.3-1)

Help panels: ����� � U � ��� � ����	 : Help panel for data panel 2.7.3-1

The data panels for the preparatory programs again show a hierarchical order according to the logical
structure of the programs, similar to the structure of the menu system. There is a maximum of 5
levels available in the panel naming (as the total of the program plus data panel levels). Unused
levels are marked in the panel name with the “

�
” character.

The DOS version uses program, data, and help panels with graphic characters (ASCII values above
127) for the panel frames. For the VAX and UNIX version these characters have been replaced by
standard characters like “ 3 ”, “

�
”, and “ 2 ”.

3.3.1 Program Panels

The program panels are simplified panels that do not contain input fields. They are written to the
screen by the MENU program using standard Fortran WRITE commands. The user input (usually
the selected sublevel), entered after the prompt “ ��������� 
�������� � ����� � ”, is processed by MENU
through the standard READ command.
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Figure 3.4: Left part of program panel ���������������
	������ .

The second line of the program panel contains the level of the panel and a description. The fourth line
also contains two fields: the first contains the current setting of the SUBMIT (“S”) and JOBCLASS
(“C”) option ( Menu 0.1 , see also Section 3.5, PRCDEF), the second is empty and may be used by
the MENU program to display short messages.

The first six lines are part of the header of the panel.

The list of the branches (the panel body) starts at line 7. The branch numbers have to be in column 6.
Two dots in the same field indicate that this branch will not yet call a preparatory program but will
again split into various sub-branches.

-�-�-�-�-P�P�P�Q�Q�Q�Q�Q�Q�Q�Q�Q�Q���������������������T�T�T�T�T 6�6�6�6�6����� Q���T���-26�=�G L P�Q���T���-26�=�G L P�Q���T���-26�=�G������ ����� =�G L P�Q��-��6 /���+�� ������"����'& 0! �),�'K,�')�������������D,���=��G� L��P��Q ���5>2�������2����� .�>2��.�S�� ���� ���2 *�! �" .�>2������� ���T �� ,�����*������� ��+�1��*0!� �-2� � �����3.	�������3�����!4,�-�- K��� ��3�������'&,��������� 1���������
 �-26 �'4�D�������/���)������ 0�>�+�����
 �� ���,���2 ,��

Figure 3.5: Right part of program panel ���������������
	������ .

A blank line concludes the body of the panel. Including the blank line the body may have a length
of up to 11 lines.

10 additional lines may follow the body of the panel.

Columns 79 and following contain additional information never displayed by the MENU program
(see Figure 3.5).
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Entries in columns 81 to 88 determine whether a program is to be called, or the program panel of
the next lower level is to be displayed. In the first case, columns 81 to 88 contain the name of the
program to be called by the menu system (usually the preparatory program). The default path to the
executable is defined in 
 ����
 ��������� � � � � 	 � . Blanks in columns 81 to 88 will display the program
panel of the next lower level.

More details to the program panel fields is available in Section 3.10.

3.3.2 Data Panels

Data panels are ASCII files containing in columns 81 ff. additional information used by the programs
that read and interpret the panel files.

������������������-�-�-�-�-�--26�=�G L P�Q���T���-26�=�G L �������-��6 6�� L �<-��<-�� 6 
��,�<&�A�����8���
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�D������'D�����) /����,�<&���&��P ������������ ,� �5	,- X =��ZX ��� XYG�6����Q ������������ ,� �5	�6 X -2���ZX =�6�� XR6�6�G�������T 
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Figure 3.6: Left part of a data panel.

The data panel consists of a header of 3 lines and a body of an unlimited number of lines.

Each actual data input field is delimited by a right bracket ( 
 ) and a blank to the left end and a blank
and a left bracket ( � ) to the right.

Obviously, such brackets may not be used anywhere in the panel text, as they would be interpreted
as the start or the end of an input field.

At the right end of the data panel (see Figure 3.7) unique keywords for each input field have to
be defined. There may be as many as 5 keywords (and corresponding input fields) on each line of
the panel. The keywords start at cols. 82, 91, 100, 109, and 118, and may have a length of up to 8
characters.

The order of the keywords within the line has to correspond to the order of the respective input
fields. Apart from this restriction the input fields may be positioned anywhere within the panel
body. The access routines reading the panels read the input fields according to the corresponding
keyword. A string of 8 double frame characters (PC) or 8 dashes (–) in one of the keyword fields
(i.e., the bottom line of the frame around the panel) will indicate to the Fortran access routines
( ��� ��	 ���������� , 	 ������ 
 ������ ) the end of the panel.

It is also allowed to repeat the same keywords in different lines (see comments in the subroutine
GTKEYW), as it is done, e.g., in the campaign definition panel ����� ��������� � 	 ��� .
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Figure 3.7: Right part of data panel.

Interaction with the User

The interaction with the user is done by means of a system-independent Fortran routine (DSPPAN)
and some system-dependent routines for cursor positioning, character attribute setting, character
display, and keyboard operation. The interfaces to the system-dependent Fortran routines have been
defined in a system-independent way, therefore the main routine DSPPAN is identical under DOS,
VAX, and UNIX.

The next lower level consists of the routines DSPFLD (to display a range of characters at a defined
position on the screen), CLRSCR (to clear the screen), and RDKYBD (to wait for and accept a
single keystroke). DSPFLD and CLRSCR use ����
�� � 
 ��
 (DOS) or VT200 type escape sequences.

RDKYBD calls a Lahey routine (IXKEY for LF77, INKEYPAD, INKEYEVENT for LF90, a C-
Routine for LF95) via routine INPCHR or, on the VAX system, routines using VMS-QIO system
to determine what key has been entered and then defines a corresponding (system-independent)
“action code”.

On UNIX systems we use the curses library which provides special C-routines for terminal handling.

The relation between the system-dependent key code or return code from the input routine
and the corresponding “action code” is defined in a key code table file, the name of which is
handed over to the program in the file ���	� 
 ����������������������� ����� � ������
 ����������������������� ����� �
������
 ������ ���������������� ����� . This file is prepared by the startup procedure ����������	�
 , i.e., this is where
the selection of the active key code table is actually performed.

The key code table on PCs is called 
 ����
 ����� 	� � � � ������ � ��� for LF90, 
 ����
 ������
 ��� � ����� � ��� for
LF95 systems, on VT200 terminals on the VAX under VMS it is 
 ����
 ����� � � 
 ����� � � � ��� .

For UNIX the definition of the key codes depends on the use of the keypad() function in the
� � � ��� ����� � routine.

keypad active: You will get terminal-independent return codes for each key. (Refer to curses
manual)

keypad inactive: The return codes are terminal-dependent. (Refer to your terminal manuals)

There are various key code tables available in the directory � 
 ��
 ��� for different window environ-
ments and platforms (see command file ����������	�
 ).
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The “action code” tells the calling program whether only a character key has been pressed or whether
the user wants to execute some special action like moving the cursor to another input field, scrolling
the screen up or down, delete characters or input fields, etc. The predefined action codes are linked to
function keys or key combinations like

�
�

�
�Ctrl
�
�
�
�A or special keys like

�
�

�
�Enter or

�

�

�

�PgUp , etc. Pressing

the help key (
�
�

�
�F1 on the PC,

�
�

�
�PF1 on the VT220) displays a help panel (see below) showing the

available options and corresponding key strokes (If you got a help panel for the input fields “only”,
you have to press the

�
�

�
�F1 resp.

�
�

�
�PF1 once more.).

The most important key is the � CONTINUE 
 key to end the data entries and to continue with the
program. We chose the left most key in the top row of the keyboard (ASCII value 96 decimal, key ‘)
because it is comfortably placed and never used for anything else. On some keyboards, however this
key might be found at a different place (!).

By pressing
�
�

�
�Esc twice (on DOS platforms only once!) you also invoke � CONTINUE 
 .

You might of course easily re-program the key assignments according to your preferences by merely
changing the key code tables. Please keep in mind that changes in this file affect other Bernese
users, as well. Use the program KBTEST to determine the key codes of your keyboard. To run the
program, enter

� ��� � � � ������
�� .

Pressing any key will immediately show the respective key code (in decimal) or, for function or
other non-standard keys, maybe a series of key codes. These codes then have to be written into the
active key code table into the proper row.

The access to the data entered by the user into the data panel files is then performed by the routine
GTKEYW with the data panel name and the keyword as input parameters and the string of the
corresponding data field as output parameter.

3.3.3 Help Panels

Help panels are ASCII files, too. For nearly every data panel, there is a corresponding help panel
with the same filename but the extension � ����	 . It is stored in the directory 
 �	� ����	 � 
 ��� ����	�� �
� 
 � ����	 .

Help panels are displayed by pressing
�
�

�
�F1 or

�
�

�
�PF1 . (A help panel also exists for the program panels.

It may be displayed by entering “ � � ” in the MENU prompt).

Most of the help panels contain information and examples for all the input fields, sorted in the same
order and flagged with the same short descriptive keywords (the uppercase description to the left of
the input fields). When pressing the help key the corresponding section of the help panel should be
displayed.

Help panels may contain links to other help or data panels or any other ASCII files. These links
are embedded in brackets (e.g.

�
����� ��� � ����� or

� ����� 	 ����� ����� ��� � ��� � 	 ��� � ). The default directory
for the links is 
 �	� ����	 etc. and default extension is � ����	 . The linked file is displayed by moving
the cursor to the link field and pressing the help key again. If the link points to a help panel,

�
�

�
�F1

displays the help panel and
�
�

�
�F2 displays the corresponding data panel in ���	��	 ��� � ����� 	 ����� �

����� 	 ��� .

Pressing the help key when a help panel is displayed and the cursor is outside of a link field will
display a general help panel showing all special key functions used for data entry in the respective
data panels.
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3.4 Selections

This section summarizes the use of the menu and data panels and describes the input options.

3.4.1 Menu Selections

After having started the menu system using the command “ � ” the top level (primary) program panel
is displayed. Four types of input are possible:

(1) Selection of the menu item in the form “ � ��� ��� ”:

The menu system will first go to selection i of the current level, then to selection j of the next
sublevel and then to selection k of the third level. Each sub-selection is separated from the
others through a period. You may enter in one command as many sub-selections as there are
actually defined. The selection always starts at the current level!

Examples:
�

,
� � � ,

� ��U � � .
(2) Selection of the menu item in the form “ � � ��� ��� ”:

The equal sign “=” tells the menu system to first go up to the top level and then down to
selection i of the primary panel, etc. Such a selection might be called an absolute selection. It
is independent of the current position within the menu system hierarchy.

(3) Special Selections � � � � 
 � � 	 � � � � � 
 :

� � displays a help panel, either the program’s help panel (if it exists) or a general help panel
showing the basic commands for the menu selection.

� 
 allows to search for the menu system location of a specific program name. The menu
system will ask you for the program name. Wildcards are allowed, e.g., entering ��	�
��
will result in

	 ��� � ��� � ��	�
 ��
�� � 	 � ����� ��� 	 ������� �
	 ��� � ��� � ��	�
 
���� � 	 � ����� ��� 	 ����������� �

� 	 will bring you to the primary program panel.

� � will bring you up one level.

� 
 will properly exit the menu system and go to the operating system prompt.

(4) Any other input:

Any other input will be passed to the operating system and immediately be executed. Some
commands are filtered and not passed through, such as ��� ��� ��� to avoid menu scratch files
hanging around.

The menu system can also be started up by “ � � ��� ��� ” to immediately go to sublevel � ��� ��� .
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3.4.2 Option Selections in Data Panels

Data panels contain input fields for all user entries. The display routine only allows you to move
the cursor within these fields and from one field to another. The usual keys (cursor keys,

�

�

�

�PgUp ,
�

�

�

�PgDn , etc.) may be used (press twice the help key to get the general help panel with the key
descriptions).

Immediately to the right of the input fields you usually find a list of the allowed entries as uppercase
KEYWORDS within parentheses. Instead of entering the desired keyword manually you may also
scan through the keywords using the

�
�

�
�space key if the cursor is positioned at the start of the input

field (toggling).

Some options only ask for YES, NO, and ASIS. YES will bring a follow-up subpanel with options
to choose from, NO will of course not make use of these options, ASIS (“as is”) acts as YES but
will not display these options and take the values as they were stored in the respective panel at an
earlier time.

The entry � � � � brings you back to the previous data panel or to the first data panel of the preparatory
program.

You may also enter � � 
 � into most of the input fields to immediately exit the current preparatory
program and to go back to the menu system.

Enter � � � ��� ��� � to exit the preparatory program and go to sublevel � ��� ��� of the menu system.

We recommend to enter such exit commands into the campaign field of the first data panel (because
this field will be filled in automatically with the currently selected campaign name the next time you
enter the program).

The key combination
� � (

�
�

�
�Ctrl
�
�
�
�D ) allows you to enter a command for immediate execution by

the operating system.

3.4.3 File Selections

Many input fields concern names of files to be processed. Most of these fields only request the
“stem” of the filenames, i.e. the filename extensions, the correct paths to the files being determined
elsewhere (depending on the requested files, the menu system determines this additional information
from the panels under Menu 0.3 ).

You may either directly insert the correct name of the file (when just one file has to be processed) or
you may have the menu system display a selection list where you can mark all the files you want to
process (usually the full names of the selected files will be passed to the processing program through
the ��� file).

To generate a file selection table you may either leave the input field blank (which will display
all available files of the correct file type and current campaign) or you may limit the number of
displayed filenames by using a wildcard notation:

Examples:

Phase files: ���� � � will display all available files from station ABCD

Single difference files:
����������� � � will display all files from session 1234
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A question mark or percent sign (VMS) is a place holder for exactly one character. An asterisk may
be replaced by any number of characters. (DOS version: characters after an asterisk are allowed for
zero-difference and single-difference files only!).

Files are selected by writing an “S” into the selection column of the selection table.

[B���
�����
�M�G�6��28��	�� 8*0'+���[��*0'	��3����	���.�
,0�>�+

��	�9�S�6�= L ��� T�P�> -2Q���Q�=�T�6 6 L �'����1��2T�P 6�-  L T$<-26��	�1�>�6�= L ��� T�P�> -2Q�=�- L ��G 6 L �'����1��2T�P 6�-  L T$ 6�-��8�����6�= L ��� T�P�> - � L ����G � 6 L �'����1��2T�P 6�-  L T$ 6�T������.�-26�= L ��� T�P�> -2T�6�G�P���� 6 L �'����1��2T�P 6�-  L T$ =�T����.���6�= L ��� T�P�> - ����T�6���� 6 L �'����1��2T�P 6�-  L T$ G�T��9���S�8�6�= L ��� T�P�> 6 L P�Q�P���� 6 L �'����1��2T�P 6�6$ ���$ ���9�>�1�
�6�= L ��� T�P�> -2Q L Q�- ��G 6 L �'����1��2T�P 6�6$ ���$ 6����9�>28*-26�= L ��� T�P�> -2=�- ��T�-26 6 L �'����1��2T�P 6�6$ ���$<-26��9�8���.�6�= L ��� T�P�+ 6�-2T�P�G � 6 L �'����1��2T�P 6�6$<-26$ L�L9�8�/���6�= L ��� T�P�> -2Q�P�Q�T�=�P 6 L �'����1��2T�P 6�6$ ���$ 6�T9�8�����6�= L ��� T�P�> -2Q�G ��G ��� 6 L �'����1��2T�P 6�6$ ���$ =��

Figure 3.8: Example: General file selection panel.

�*����� ����������������� ��� � �������,���2 ,� 8��������'K������ �� ���� D����'"�D����

��.���+�6�=�6�-3-2T �'����1��2T�P5��P$ L T36:
,0!��9 L ��-2��=�/*-2����9 8�>�1����5��+�8 � � ��� ��P�-��.�����6�=�6�-3-2T �'����1��2T�P5���$ ���36�.�����-:P�P���-�-!/�����- 8�>�1����5��+�8 � ��-2��� ��� ����-��.�S���6�=�6�-3-2T �'����1��2T�P5���$ ���36�.�S���
 L ��6���Q�/�����- 8�>�1����5��+�8 � ������� ��� ����=����.�>�.�6�=�6�-3-2T �'����1��2T�P5���$ � L 6�.�>�.�> 8�>�1����5��+�8 � ��-2��� ��� ����G��������M�6�=�6�-3-2T �'����1��2T�P5���$ ���36 ����M*-:P�P���-2��/�����- 8�>�1����5��+�8 � ��-2��� ��� ����G����1�����6�=�6�-3-2T �'����1��2T�P5���$ ���36:1�����/ L � L ��-!/�����6 8�>�1����5��+�8 � ������� ��� ��P�-����S�>�6�6�=�6�-3-2T �'����1��2T�P5���$ ���36 S�>�9�6 L ��-�-2P�/�����G 8�>�1����5��+�8 � ��-2��� ��� �������������8�6�=�6�-3-2T �'����1��2T�P5���$ ���36�����8�15T�-26���-!/�����6 8�>�1����5��+�8 � ��. ��� G�6����/���.�6�=�6�-3-2T �'����1��2T�P5���$ ���36 /���.�- L ��-2= L /�����- 8�>�1����5��+�8 � ��-2��� ��� ��=�P��/�.�G�6�=�6�-3-2T �'����1��2T�P5���$ ���36 /�.�/�G5P�P�����-!/�����= 8�>�1����5��+�8 � ������� ���<- ��=������/�6�=�6�-3-2T �'����1��2T�P5���$ ���36:����/��5T�6�6���-!/�����= 8�>�1����5��+�8 � ��-2��� Q�� Q�T��������8�6�=�6�-3-2T �'����1��2T�P5���$ ���36:����8�
 L ��-2=�=�/�����- 8�>�1����5��+�8 � ��-2��� ��� ��P������.���6�=�6�-3-2T �'����1��2T�P5���$ ���36:����.�� L ��6���T�/�����- 8�>�1����5��+�8 � ������� ��� ����6�	����8�6�=�6�-3-2T �'����1��2T�P5���$ ���36 ����8*- L ��-2��Q�/�����G 8�>�1����5��+�8 � � ��� ��Q�=9�S���8�6�=�6�-3-2T �'����1��2T�P5���$ ���36 S���8�
5=���=���6�/�����6 8�>�1����5��+�8 � ������� T�� Q L G9�/���	�6�=�6�-3-2T �'����1��2T�P5���$ ���36 /���	,0:=�=�6���-!/�����- 8�>�1����5��+�8 � ��. ��� 6�6�6

Figure 3.9: Example: Observation file selection panel.

The menu system maintains separate files containing the latest file selection for various
file types (e.g. phase single diff. files, file ���	��
 �������	���
 � ����� � 
 ��� , ������
 �������	���
 � ����� � 
 ��� ,
���	��
 ������ 	���
 � ����� � 
 ��� ) and replaces the user input in the data panel by 
 ������ ��� � whenever the
user interaction results in more than one selected file. (Exception: file selections containing file-
name parameters are not replaced!) Subsequent calls of the preparatory program will then access
the previous file selections through the stored file selection list.

Special Selection Characters

If the selection table is containing the names of ASCII files you may look at the contents of the
files by typing � (for “browse”) into the selection column. The action is immediate, no continuation
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character has to be entered.

Typing � brings you back to the previous panel, 
 leaves to the Menu System.

Entering
� � allows you to enter a command that is immediately passed to the operating system.

Exception:
� � and subsequently 
 ����� selects all files in the selection list. (In fact c ����� marks all

files with the selection character c: some menu programs like OBS Menu 5.1 or JOB Menu 5.9
use other selection characters, as well).

The key
� � followed by ����
 � � ����� clears all current selections.

Filename Parameters

The Panel 1.5.1 allows you to define values for so-called filename parameters that can be used to
facilitate routine or semi-automatic operation. More information is available in Section 3.8.

Example:
������� ��
�
 � will include into the selection list all available files of the session $SS1 only. The value
of $SS1 has to be previously defined in Panel 1.5.1 .

3.5 Special Menu Commands

In order to simplify the use of some frequently used menu programs we defined some special com-
mands, to be entered either at the operating system prompt or as input to the MENU program after
the “ ��������� 
�������� � ����� � ” prompt. You find the corresponding command files in the directory

 �	����
�� � � 
 � ��
�� � 
 ��� ��
���� .

PRCDEF

	 �� ����� (for processing defaults) calls the menu program DSPDPAN to display Panel 0.1 . In this
panel you may set some processing default parameters, such as SUBMIT and JOBCLASS (see
Section 3.6.1) .

SUBMIT defines whether (after the preparation of all processing program option input files) the
processing program shall be called or whether the menu system should go back to the program
panel level without executing the processing program.

On multitask systems JOBCLASS defines the processing mode foreground or background:

� JOBCLASS = 0 denotes foreground processing.

� JOBCLASSES 1 to 4 define different batch processing queues in VMS (logicals ������ � � �
����� � ������ � � , their actual values have to be defined on the system level, e.g. ����� ����� ������ � �

 ��
��������� ��� or priorities in UNIX (an example for a command script is given in Section
3.11.2).

� Negative values -1, ..., -4 call the same batch queues 1 to 4, but with “timed” execution (you
will get a panel displayed where you can enter the actual execution time).
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The only meaningful value for JOBCLASS under DOS is 0!

	 �� ����� is identical to
� � � � � � on the system level or � �

� � � � on the menu level, with the exception
that after having processed Panel 0.1 , the former command brings you back to where you were,
whereas the latter will bring you to the Menu 0 .

JOB

� ��� calls the menu program JOB. It corresponds to ������� � � or � � ��� � � respectively, again with the
difference of where you will go to after completion of the � ��� command.

� ��� allows you to handle the job outputs of the processing programs (browse, edit, print, copy to
another file, delete) if you had them stored into a job output file (and not just displayed on the screen,
see Panel 0.1 ). More information is available in Section 3.6.2.

OBS

����
 calls the menu program SERVOBS. It corresponds to ������� � � or � � ��� � � respectively, again
with the difference of where you will end up after command completion.

����
 allows you to browse, edit, display, or split the binary observation files or to mark/unmark
observations in these files (see Chapter 21, “Services”).

ERR, ERRDEL

Most processing programs may generate error messages that are stored into the SYSERR output file.
SYSERR is the internal name, the actual name of the error message file is defined in Panel 0.3.1 .
Usually the file is named � �������� � 
 � in the directory ���	��
 ���� (UNIX), ������
 ������ (VMS), ���	��
 ����
(DOS).

� ��� is a symbol or command file that allows you to look at this error message file. � ��������� browses
and deletes the file.

The menu system displays a message in the message field of the program panels, whenever (and as
long as) an error message file was created.

More details are available in Section 3.7.

SJ


 � pgmnam (SJ for Submit Job) allows you to execute the processing program pgmnam using previ-
ously defined option files. This command has to be used whenever SUBMIT (see Panel 0.1 ) is set
to NO in order to not execute the program. If you change some information directly in the primary
option input files ( � � , ��� , or ��� files), you may also reprocess pgmnam using 
 � (see also Section
3.6.1).

3.6 Job Submission and Job Output Handling

3.6.1 Submit Jobs

The preparatory program pgmnam_P prepares the command file pgmnam � ����� (DOS) or
pgmnam ������ (VMS and UNIX) containing the actual commands to properly call the processing

Bernese GPS Software Version 4.2 Page 41



3. The Menu System

program pgmnam. If SUBMIT (see Panel 0.1 ) is set to NO, the menu system does not immedi-
ately execute this command file.

If the program crashes you might want to see the error messages again; or you would like to execute
the program again after having “manually” changed some input parameters directly in the � � , ��� ,
or � -files (something an advanced user might want to do!). You may directly execute the program
later by just typing 
 � pgmnam.

The command file pgmnam ������ is always created by the preparatory program irrespective of the
current setting of the SUBMIT and JOBCLASS processing defaults. It contains the actual call of
the executable file pgmnam � ��
�� (VMS) or pgmnam (UNIX) and the command to create a copy of
the � � file in the current directory under the name of pgmnam � (which is hard-wired into all the
processing programs!).

In order to execute pgmnam ������ properly, i.e., according to the JOBCLASS parameter, the menu
system prepares an additional command file pgmnam �� ��� containing the proper commands. You
call this file by typing:


 � pgmnam

VMS: 
 � is a symbol that points to a command file 
 ��� ��
�����
���� � ���������� ,
UNIX, DOS: 
 � is an executable script file, see Section 3.11.3.

Whenever SUBMIT is set to NO, the menu system will remind you how to execute the processing
program manually with a message in the message field of the menu panels.

3.6.2 Job Output

The primary job output may either be written to the standard output (the screen in the interactive
processing mode (JOB CLASS = 0) or the LOG file in the VMS batch processing mode) or routed
to a special job output file (which is the recommended practice). Values are defined in Panel 0.1
or by PRCDEF.

The name of the job output is pgmnam � � nn, e.g., ��	�
 ��
���� � � � . pgmnam is the name of the process-
ing program (e.g. ��	�
 ��
�� ), and nn is a number between 00 and 99. The menu system automatically
increases the number within the valid range (it keeps track of the number to be used in the file
pgmnam ��� in the campaign’s ����� subdirectory).

The job output of most of the programs are stored in the campaign’s ����� subdirectory, i.e., they
are campaign-dependent, and you may retain up to 100 job output files per program and campaign.
Only very few programs store their output into a directory that may be selected in Menu 0.1 ) .

If 100 different job output files are not enough you could ask the menu system to use three digits
nnn in the job output filename extension. This is also set in Menu 0.1 . The filename will then look
like pgmnam.nnn.

The Menu 5.9 or the command � ��� allows you to handle the job output of the processing programs
(browse, edit, print, copy to another file, delete). You may also reset the job output counter to any
valid number by the same program.
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3.7 Error Handling

3.7.1 Error Message File

Most processing programs may generate error messages and warnings that are stored in the
SYSERR output file. SYSERR is the internal name hardwired in the processing programs. The
actual (external) name of the error message file is defined in Panel 0.3.1 , usually the name
������
 ������ � �������� � 
 � is used. The same Panel 0.3.1 allows you to specify whether you really
want to store the messages into a file or whether you prefer to have them included into the standard
job output (background operation only, in foreground the messages are always written to the special
file).

The menu system displays a message in the message field of the program panels, whenever (and as
long as) this error message file exists.

You may look at and delete the error message file using the commands � ��� and � ��������� respectively
(see Section 3.5).

3.7.2 Return Codes

Depending on the operating system, the Fortran subroutine EXITRC calls, if available, a routine
EXIT with an exit status value that may signal an error condition to the operating system. More
details may be found as comments in the source code of EXITRC and also in your Fortran users
guide for the use of EXIT and its parameter.

These error conditions could be used and tested in command procedures for the semi-automated
processing (see Section 3.8). They are extensively used by the Bernese Processing Engine (BPE)
(see Chapter 22).

3.8 Semi-Automated Processing

Usually, the processing follows the same pattern. In the case of a single session we distinguish the
following steps:

� Import of the data (RINEX � Bernese),

� Import of the orbits (precise � standard),

� Computation of receiver clocks,

� Network definition ( � single difference file creation),

� Check of phase data (cycle slip detection and repair),

� Double-difference processing,

� Interpretation of the results.
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Each step usually consists of two parts: the preparation of the major input files through interactive
option and file selection, and the execution of the corresponding processing programs.

The majority of the selected options in the data panels do not change from one session to the next.
The session number is changing, however, implying that the names of the observation and orbit files
change, as well.

Provided there are no major decisions to be taken between the steps, an automated sequencing
through the steps of, e.g., one session is easily realized:

(1) We have to prepare the data panels beforehand.

(2) We have to provide the possibility to introduce certain parts of the data panel input fields
as variable parameters, the values of which are determined at run time only ( � filename
parameters, see below).

(3) We have to provide the possibility to run the preparatory programs without actual user inter-
action.

(4) We have to prepare special command files that contain the calls to both the preparatory pro-
grams and the processing programs in the proper order.

Ad (1):

The easiest way to prepare the panels properly is to actually run a sample session. In order to prevent
overwriting the prepared panels it is recommended practice to save these panel files into a separate
directory and to copy them into the user directory ����� 	 ��� as part of the automated procedure.

Ad (2):

All those input fields that ask for file names (and some others as well, see help panel of
Menu 1.5.1 ) accept the so-called filename parameters, i.e. a code starting with a dollar sign, e.g.
�  � � . These codes are place holders, have the same length (number of characters) as the values they
stand for, and they will be replaced by the actual values at run time.

The values are defined in Menu 1.5.1 , either interactively or by means of an auxiliary program
PUTKEYW, see below.

Example:
������� ��
�
 �

The four question marks (VMS: percent signs) stand for any four characters, e.g. the code for the
stations in observation files. The filename parameter ��
�
 � will be replaced by the session number,
previously defined in Menu 1.5.1 . When calling the preparatory program interactively you would
get a file selection table containing all existing observation files of the current campaign and the
defined session, i.e. all the files you actually want to process.

Some of the parameters allow the assignment of up to three different values (e.g. $SS1 may have the
values 4321 and 4323 and 4325, so that the files of these three sessions would be selected), some of
the parameters allow for ranges (4325 2 4 3 3, i.e. all sessions between 4322 and 4329), details are
found in the help panel of menu Menu 1.5.1 .

Ad (3):

The subroutine DSPPAN displaying the data and file selection panels determines the current mode
of operation by checking the existence of a “flag file” ���	��
 ���������� � ����� � proc_id. This file has to
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be created (and deleted!) by the general command file (see item (4)). proc_id is the current process
identification under VMS (symbol defined by ����������	�
 ) to allow for more than one simultaneous
automated processing (which has to be handled very carefully to prevent undesired interferences
through panel or other files!). Under UNIX and DOS proc_id is set blank.

Whenever a file selection panel has to be prepared by the menu system in the non-interactive mode,
it will automatically select all the files contained in the selection list. Therefore, you have to use a
combination of wildcard characters (* and ?) and filename parameters to get the correct automatic
file selection.

Ad (4):

The sample command file

 ��� ��
���� � ������
 ��
�
������� � � 
 � ��
������ ������
 ��
�
 � 
 ��� ��
������ ������
 ��
�
�� �����

shows the major steps to be performed for the automated processing of one session.

The program PUTKEYW, called by the command file � 
 � ��
���� 	 �������� 
 etc, allows to directly write
an option value into a specific input field. It reads from the standard input a first record containing
the panel file name and in a second record the value and the keyword name of the input field (i.e.,
the name to be found in the panel file in columns 81ff.). All input consists of non-quoted ASCII
strings, blanks act as delimiters.

The Bernese Processing Engine BPE (see Chapter 22) makes extensive use of these automation
techniques.

3.9 Calling Programs Without the Menu System

There are few processing programs not included in the menu system, such as the simulation program
GPSSIM. Of course you may still run these programs, but you have to prepare their primary options
files (the ��� , � � , and ��� files) manually. There is a command procedure RUNGPS available (under
VMS the symbol � ������	�
 calls the command file 
 ��� ��
���� � ������	�
������� ), that displays the proper
��� , � � , and ��� file using the standard editor for modification, copies them to the working directory,
and finally calls the processing program.

Example: � ������	�
 ��	�
�
�� �

Sample ��� , � � , and ��� files for these programs are available in the directory � 
 ����� 
 , etc, under the
names pgmnam ��� ����	 , pgmnam � � ����	 , and pgmnam � � ����	 , respectively. You have to copy them to
����������	 , etc.

In order to merely execute a preparatory program pgmnam
� 	 or a processing program without any

additional file copying, etc, you may use the command procedures (VMS: symbols) � ��� � � and
� ��� ��� , respectively.

Examples: � ��� � � ��	�
 ��
�� � 	 , � ��� ��� ��	�
 ��
��
The former command should be used on the operating system prompt if the preparatory program
runs into a non-recoverable execution error to better see the system error messages.

The latter command might be used to run a processing program in the foreground to observe any
runtime system error messages.
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3.10 User-Specific Additions to the Menu System

With the exception of the primary program panel selection 0 is never used by the menu system.
Therefore, the user has the possibility to add his own sublevels to any one of the program panels.
The escape to user program panels from the primary panel goes through selection 9 .

You have to follow these steps to add user-specific program panels and programs:

(1) Add the new selection (0) into the program panel of your choice to escape to a new sublevel.

(2) Prepare a new program panel, the name of which is 	 ��� ijk
��� � 	 ��� in the directory ����� 	 ���

etc, if you added the selection to panel 	 ��� ijk
��� � 	 ��� . Please keep in mind that there are five

possible levels for both the program and the data panels. The easiest way to prepare a new
panel is to copy an existing one to the new name and modify it according to your task.

(3) Include into the new panel any selections according to your needs. Make sure that the columns
81ff. are empty if the selection points to a new program panel or that they contain the name
of and the path to the program to be called (see below for details).

(4) Put your program executables into the proper directories.

(5) After successful tests copy the new panels from ����� 	 ��� to � 
 � 	 ��� and, if appropriate, to
other user panel directories. Use the panel update program(see Section 22.7.1) to distribute
changes in the data panels to other users.

We recommend to escape to user program panels and programs through selection 9 of the primary
program panel only, because user additions to existing panels will not be preserved after version
updates. In any case you should carefully backup your own program panels before any version
updates.

Let us give here some more rules and details to be observed (see also Section 3.3.1 and Figures 3.4
and 3.5):

Program Calls

Columns 81 to 88 contain the name of the program that is to be called by the menu system (usually
the preparatory program). The default path to the executable is defined in � 
 ��
 ��������� � � � � 	 � .

Blanks in columns 81 to 88 indicate that there is no program to be called but a program panel of the
next lower level is to be displayed.

Individual Paths

Columns 91 to 125 may contain an individual path to the executable, overriding the default in
��� � � � � 	 � . The current menu system version does not make use of these individual paths. So, most
program panels do not contain information in columns 90 to 127.

Addition of Programs (DOS) or Calls with Symbols (VMS)

An exclamation character (!) in column 80 tells the program to send whatever text there is in cols. 81
to 88 to the operating system, preceded by any individual path found on the same line in cols. 91 to
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125. Calls to programs or command files using predefined symbols (VMS) or execution of .COM
or .EXE files in DOS may be included in this way into the menu system.

Calls to batch files (.BAT in DOS), command files (.COM in VMS) or script files (no extension in
UNIX) are performed by putting an “at” sign (@) into col. 80. Either the individual path (if found) or
the default path defined in ��� � � � � 	 � will be used to call the file defined in cols. 81 to 88 (preceded
by the proper command CALL in DOS or “@” in VMS).

Display of Data Panels

A percent character (%) in col. 80 tells the MENU program to call a special program to display the
data panel with the name stored in cols. 81 to 88. The name of the display program (DSPDPAN) is
specified in ��� � � � � 	 � . This option is mainly used in Menu 0 .

An “&” in col. 80 tells the MENU program to call a special program to display the data panel the
name of which is stored in cols. 81 to 88. The name of the display program (UPDTPAN) is given
in ��� � � � � 	 � .

3.11 Technical Details

3.11.1 Command Files pgmnam.BAT (DOS), pgmnam.COM (VMS and UNIX)

The command file pgmnam � ����� or pgmnam ������ , created by the preparatory program pgmnam_P
irrespectively of the current setting of the SUBMIT and JOBCLASS processing defaults, contains
the actual call to the executable file pgmnam � ��
�� / pgmnam and the command to create a copy
of the � � file in the current directory under the name of pgmnam � (which is hardwired into all the
processing programs!).

The command file also deletes the auxiliary file pgmnam � 
  � if it already exists. At runtime Lahey
would run into an error if a previously existing auxiliary file written with formatted records would
now be opened for unformatted access (with 
������ � 
 ��� ����� ����
�� � ).
Examples for such a command file to call a processing program are given in Figures 3.10 (DOS),
3.11 (VMS), and 3.12 (UNIX).

� ��.�S�>�>2���0!�3��[,02��
�� �� ��>28��	��>28�9�1���+�� ��.�8J����	�� �� ��>28��	��>28�9�1���+�� ��.�8 X�+���	B.�>��	�3� ���0'+��	��>28�9�1���+�+��<0'+�� >28�9�1���+�+FX�+���	B
��8���+��5.$�����1�/�2/��,0'+�G�6�����[��	��>28�9�1���+�� ��[��
0!�3��[,02��
�� �� ��>28��	��>28�9�1���+�� ��.�8J����	�� �� ��>28��	��>28�9�1���+�� ��.�8 X�+���	B����	F>28�9�1���+�+FX�+���	B

Figure 3.10: DOS example:
�������	��
������
������ � 	 � �� .
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� 0'��[,0'
 ����-��
� ����
�����������	�
�� �� ��>28����
� .�>��	��� ��<0'+�����>28�9�1���+�+��<0'+�� >28�9�1���+�+�� ����

� ������0'1�+��2������8�\2/�>2���(����� � .�>2/�/���+��J����� � 0'+�����

� 83[�1B >28�9�1���+�� ��[��
� 0!� � ����M���8*0'
	� � +����C- 
�S���+(0'��[,0'
 ���'=	�
� ����	���
��F>28�9�1���+�+�� ����
$;
� ����[��*0'	��� � ������8�.�S �
� � �� ��>28�����>28�9�1���+�� ��.�8 ; 
��	�
� 0!� � ����[��*0'	 � +����������	� 
�S���+�����	���
���� �� ��>28�����>28�9�1���+�� ��.�8B; 

� ��[,0'
� 0'��[,0'
�

Figure 3.11: VMS example:
����� �	��
������
������ � 	�� ��� .

�2) � 6�'4�� ���0'+�����>28�9�1���+�+��<0'+�� >28�9�1���+�+
���'D���� � �� ��>28�����>28�9�1���+�� .�>2/ �2����������)5��� �� )�����������2������'�	��,�<&,��[�1B���>28�9�1���+
�'��� ����� ��'�	�����D��� 
�2�������-���,����'D���� � �� ��>28�����>28�9�1���+�� .�>2/ �� �)���)3��� �� )��������

���'D��3X � -�'�������2� �'�:� �� ��>28�����>28�9�1���+�� 	�>�1��D��� 
������� ��- � �� ��>28�����>28�9�1���+�� 	�>�1 X � -�,�

�'�������2� �'�:� �� ��>28�����>28�9�1���+�� ��.�8��D��� �2&5� �� ��>28�����>28�9�1���+�� ��.�8
�,��'��� � �2��� ����!-�� ���D��� 
���,�'�J-

�,�

Figure 3.12: UNIX example: ! �#"��	��
�$"��
������ � 	%� ��� .

3.11.2 Command file pgmnam.CTL

In addition, the VMS and UNIX versions (see subroutine
� � 
 �  ��� ������������ , � �  ��� ������� � ) create a

file pgmnam �� ��� containing the commands to either call pgmnam ������ in the foreground:

VMS Example: �'&������
 ��������������� ��������
UNIX Example: ������
 �)( ���$* (


�� ���	��
 ��������������� �������� � � ������
 � ������
 ����

Page 48 AIUB



3.11 Technical Details

or to submit the program to a batch queue into the background:

VMS Example: � 
���� � ��� ������� ��� ��� ������ � � � ����� 	 � ����� ������� ���� �
� ��� � � ������
 ��������������� ��� ��� � ������
 ��������������� ��������

UNIX Example: ������
 �)( ���$* (
��������� � � ��� �� � 	 � � � � � 
�� ���	��
 ��������������� �������� � � ������
 � ������
 ����

��� ���	��
 ���� �	���������� ��� ��� ���

according to the processing default defined in Menu 0.1 .

3.11.3 Command File SUBJOB.COM (VMS), SJ (UNIX)

The pgmnam �� ��� file may be executed manually by means of a symbol 
 � (standing for
“ & 
 ��� ��
�����
���� � ��� ”) or a shell script 
 � (for UNIX), e.g.: 
 � �������� � .

VMS Example: � &������
 ������ � 	 � � �� ���
UNIX Example: ��� ������
 ����


�� � � �� ���

3.11.4 Skeleton Files

The ��� and ��� files are pure ASCII files with a fairly complicated structure. The I-files in particular
contain a lot of explanatory text. The properly formatted READ statements for these files are coded
in the processing programs. In order not to depend too much on the actual format of these files in
the coding of the preparatory programs we use so-called skeleton files (to be found in the directory
� 
 ��
 ��� , etc.) containing the proper structure with all the explanatory text. The fields where the
actual data has to be written, are indicated with strings of percent characters. A subroutine (FILSKL)
takes the proper skeleton panel, fills in the actual options values and creates the corresponding
options file.

The directory � 
 ��
 ��� , etc also contains similar skeleton files used for the run time creation of some
data input panels. The skeleton files must not be modified!
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8�[�>�9�M�=$%>���
,0�>�+(0'+�����
��*0'	�� �����������������������������W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
� 8���/���8��B �����	,-O# +�>��� ; 6:��/���
	�5	,0'+���������
���83��M���8�� 0'+�����
31�8�>2�����
.���/����,0'1�+3+���/��BW�W�W�W�W�W�W�W�W�W�W�W�W


�
�
�
�
�
�
�
�
�
�
�
�
�
�
�


W�W�X  �������������������������������


,0'
�	��3	,0'+��BW�W�W�W�W�W�W�W�W�W
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�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�


W�W�X  ���������������������������������������������������������������������������������������������������������

8*0'+���[���	���1J0'+�
���8���8���
���
,0�>�+BW�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W

�


/*0'+,0!/���	5��0'1�+���	5��
�8���+�1�
�S W�W�X  �����.�.�����
5.���.�	��3��	,0'����	���1�� W�W�X  ���
�����

Figure 3.13: Sample skeleton file for ��� file (extract).

8�[�>�9�M�=$%>���
,0�>�+(0'+�����
��*0'	�� -2Q �'����1��2T�TJ-'GB ��G
W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
� 8���/���8��B �����	,-O# +�>��� ; 6:��/���
	�5	,0'+���������
���83��M���8�� 0'+�����
31�8�>2�����
.���/����,0'1�+3+���/��BW�W�W�W�W�W�W�W�W�W�W�W�W


�
�
�
�
�
�
�
�
�
�
�
�
�
�
�


W�W�X N��+�
�\�
�����



,0'
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W�W�X N
�����
5>2��M���8*0�>2������+�
���+�+��3
	�������

8*0'+���[���	���1J0'+�
���8���8���
���
,0�>�+BW�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W

�


/*0'+,0!/���	5��0'1�+���	5��
�8���+�1�
�S W�W�X  ���.�.�����
5.���.�	��3��	,0'����	���1�� W�W�X  �
�����

Figure 3.14: Sample ��� file (extract).
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The general overview of the processing procedure was given in Chapter 1 (see Figure 1.1). In this
Chapter we present three examples for the usage of the Bernese GPS Software Version 4.2. The first
example is a regional, the second a local campaign, and the third example illustrates rapid static
positioning with the Bernese GPS Software. It should be said that only the basic functions of the
software are shown in this chapter. We do not discuss, e.g., the usage of a global campaign for orbit
determination purposes. Actually it is close to impossible to come up with better orbits than those
produced by the IGS. Users interested in orbit determination find more information in Chapter 8 of
this manual. Likewise, we cannot document many other options of the software in this Chapter. The
examples illustrate the main steps to create very accurate station coordinates. These examples are
also useful to test the installation, and the proper functioning of the software on your computer. Bear
in mind, however, that the examples given here are not intended as “recipes” for your future work
with Bernese GPS Software. In particular, the examples do not necessarily represent the “best” way
to generate high-precision results. Actually, it is quite impossible to outline such a “best” procedure
for your specific projects.

4.1 Example 1: Regional Campaign

Data from six European stations of the IGS
Network are used, namely BRUS – Brussels,
JOZE – Josefoslaw, KOSG – Kootwijk,
ONSA – Onsala, WTZR – Wettzell, and
ZIMM – Zimmerwald. The locations of
these stations are given in Figure 4.1. Four
stations were occupied by ROGUE receivers,
two stations (Josefoslaw and Zimmerwald)
by TRIMBLE 4000SSE receivers. The
distances between neighboring stations are
between 200 and 600 km. Let us call this
example ��� � ������� . It may be a good idea
for new users of the Bernese GPS Software
to re-process these data according to the
recommendations given in this Chapter. The
data belonging to this campaign are included
in the installation archives or are available

BRUS -
- JOZE- KOSG

- ONSA 

- WTZR

ZIMM -

Figure 4.1: Stations used in campaign ����������	�
��

through anonymous ftp at
� ��� �	��� � �����	��� ������ � � ��� � �� ����
�
�� 
 � � � ��
�� ��	�����
������ � ������� �
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Campaign Setup

The first task is the campaign definition in Menu 1.1 . Start the menu system (after the initial
����������	�
 , see Chapter 25) using the � � � � command (or � followed by the selection of option 1.1).
You will then see a panel of the kind

-���- .���/����,0'1�+��$@�����*0'+,0'
,0�>�+J>2�3+���/����

.��'&�4����'"� ����������������� �� �)�������� ������D .��!&�&,�� ����
X ��>�.���G�6 - �ZX3-2= � ����+��2T�P ��X3-'G�� ����+��2T�P ��X:�B�����X 9���������/�>�.���/����,0'1�+ �

In order to create a completely new campaign, you can simply repeat the line describing the
��� � ������� campaign using the

�
�

�
�F3 key and overwrite it (press the

�
�

�
�F1 key to display the corre-

sponding help panel) in the following way:

-���- .���/����,0'1�+��$@�����*0'+,0'
,0�>�+J>2�3+���/����

.��'&�4����'"� ����������������� �� �)�������� ������D .��!&�&,�� ����
X ��>�.���G�6 - �ZX3-2= � ����+��2T�P ��X3-'G�� ����+��2T�P ��X:�B�����X 9���������/�>�.���/����,0'1�+ �X 
�����
�G�6 - �ZX3-2= � ����+��2T�P ��X3-'G�� ����+��2T�P ��X:�B�����X ��[���/���	�� - �

Note, that the UNIX/Linux format was used above for the path specification (on VMS systems you
would specify the path by 	 ��� , on PC under DOS by 	 �	� ). Throughout this section, we will use
the UNIX notation in the text. The meaning of the variable � 	 has to be defined in the ����������	�

script (it has been defined during the installation procedure as the first campaign directory). In the
panel example above, a new campaign ����
�� ������� has been defined. In the following, we assume
you are working in the ��� � ������� campaign. After having entered the campaign you leave the panel
by pressing

�
�

�
�Esc twice (on DOS systems only once!) or the continuation key (see Chapter 3).

In the next step the subdirectories for the new campaign have to be created. Use Menu 1.2 to
accomplish this task. If you have installed the example during the installation procedure of the
software, this step was performed automatically. Otherwise, you have to leave the menu system
now ( � 
 ) and copy the data into the directories manually. At the end you should have the following
directories and data:
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4.1 Example 1: Regional Campaign

�B��2��>�.���G�6�\�- ����
�/�B��2��>�.���G�6�\�- �2����
�����+ ����
,-2=�6�\�\ � ����+�B��2��>�.���G�6�\�- ��>�9���B��2��>�.���G�6�\�- ��>28�9 .�>2��T�P�-2P L � ��8��.�>2��T�P�-2P�P�� ��8���B��2��>�.���G�6�\�- ��>28�[�B��2��>�.���G�6�\�- ��>2��
 ��[���/���\�T�P��<-2P L ��[���/���\�T�P��<-2P�P�B��2��>�.���G�6�\�- �28��	� 9�8�����-2P L ��� T�P�> ��>���1,-2P L ��� T�P�> ��
���8*-2P L ��� T�P�>9�8�����-2P�P���� T�P�> ��>���1,-2P�P���� T�P�> ��
���8*-2P�P���� T�P�>
��>����,-2P L ��� T�P�> >�+����,-2P L ��� T�P�>���0!/�/*-2P L ��� T�P�>
��>����,-2P�P���� T�P�> >�+����,-2P�P���� T�P�>���0!/�/*-2P�P���� T�P�>�B��2��>�.���G�6�\�- ����
�� 0'
�8�����P�T�P�� .�8�� 0'
�8���.�>2����� 9�	��0'
�8���.�>2����� S�
�8V����8�>�.�	������ �*0'[0'
�8���.�>2����� ��
�+

There are also some files contained in the example that have to be copied to the 
 �	� ��� �
directory (  � ����������� � � ��	 and ���� ������� � � � ��	 , 
���������� ����� ��
 � , and 
���� ��������� �� � 
 ). The file
����� � � ����� � 	 ��� contains the session table (see below). The precise orbits are in files � � 	 ��� (no
broadcast navigation messages are used in this example), the raw data (in RINEX format) in � � ��� �
files. In the station directory 
���� there are five files:
����� � � ����� �� ��� contains the a priori coordinates of the stations in the reference frame ITRF93 for
epoch June 15, 1996:

0'
�8���T�=�����>�.�S -2T�T�=�� �$ 0'
�8���T�=�� ����.���
,0!��93.�>28�8�� 6�= �!����. �2T�GW�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W��
	�>�.���	31���>2����
,02.�����
���/  0'
�8���T�= ����>�.�S  -2T�T�P �2��P ��- L �$ ���$ ���
+���/ ��
���
,0�>�+3+���/�� [ � / � ��� / � � � / � ��	���1
-26�-�9�8����F-2=�-2��-!/�����G G���6�Q���T�=�� ��=���� =���Q���G L � Q���T�= G�T�-2T�G�Q L � ��= L 6 /-�-2Q���>����J-26�6���G�/�����- =�P�P�G�T�G���� =�- L�L -'G���T�- L =�� Q�P�G�G L ����T L Q�-�� =�=�=�G 1
- L = ��>���1J-2= L ��G�/�����= =���T�T�6�6 L � 6�6���Q =�T�P�Q�=�-�� ��=�G�6 L ��- L ��Q���� =�G�6�- 1- L T >�+����J-2��G���6�/�����G =�=�Q���P L ��� P�6���Q Q�-�- ��Q�Q�� ��G���- L =�G�T�Q���P�� ��P���G 1-2P�- ��
���8(-'G�6���-!/���-2� G���Q L�L ����� P L Q�� T�=�- � L =�� P�Q L T G ����- L P���� ��G�P L 1- L ����0!/�/(-'G�����-!/�����G G�=�=�-26�T�Q��<-2P���6 L P�Q L�L�L � Q L =�� G�P�=�=�-2=�=�� ��P���- 1

If no a priori coordinate file was available, it would be necessary to create it using Menu 1.4.1 . It
would be sufficient to just create the header of the coordinate file. A priori coordinates stemming
from the RINEX headers might then be written into the a priori coordinate file using the program
RXOBV3 (see Panel 2.7.1 ).

The file ����� �������� � ����� contains the translation table between the antenna heights given in RINEX
files and the antenna heights actually used in the Bernese GPS Software:
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4. Processing Examples

.�>2���BN��+�
���+�+���S��,0'1�S�
3
�8���+���	���
,0�>�+5
���9�	�� ��6 �'����8 �2T�= -2�$ ���W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W��
��
���
,0�>�+5+���/�� 8*0'+���[��*0'	�� 9���8�+������ �<T�T�� T�T�T�T$@
�������M���	�������8�>2/3�*0'	����

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 
�
 ��
�
�
�
 
�
 ��
�
�
�
9�8����J-2=�-2��-!/�����G =�� T�Q���6 =�� T�Q���6
��>����(-26�6���G�/�����- ���<-2T���� ���<-2T����
��>���1(-2= L ��G�/�����= ���<-2� L � ���<-2� L �>�+����(-2��G���6�/�����G ��� T�T L � ��� T�T L �
��
���8 -'G�6���-!/���-2� ��� ��Q�-2� ��� ��Q�-2�
��0!/�/ -'G�����-!/�����G ��� ������� ��� �������

The reason to use this file has to be seen in the fact that some heights in the RINEX files may not
be correct or may be measured to a different antenna reference point (this is not the case in our ex-
ample). Similar problems may show up if the marker (station) names in the RINEX files differ from
the names we want to use. The solution is the station name translation table file ����� �������� � 
���� :

.�>2���B@��0'
���+���/��3
�8���+���	���
,0�>�+5
���9�	�� P �'����8 �2T�=J-26$<-26
W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
+���/ >�	��5��
���
,0�>�+3+���/��?+��	�5��
���
,0�>�+3+���/��
-26�- 
�9�8��
 9�8����F-2=�-2��-!/�����G
-2P�Q 
���>����	
 ��>����J-26�6���G�/�����-- L = 
 ��>���1	
 ��>���1J-2= L ��G�/�����=- L T 
�>�+����	
 >�+����J-2��G���6�/�����G-2P�- 
 ����
�
�����	�	���-26���6�
 ��
���8(-'G�6���-!/���-2�
- L � 
���0!/�/
 ��0!/�/(-'G�����-!/�����G

The wildcard (asterisk) may be used in the translation table to specify the old station name.

The fourth file � �����  � � 
���� � 
 may specify the a priori constraints for the coordinates in the param-
eter estimation program GPSEST:

- L = ��>���1J-2= L ��G�/�����= ��� ������-:��� ������-:��� ������-- L G�/�����8(-2=�G���Q�����-26 ��� ������-:��� ������-:��� ������-- L P�
�8�>2/(-2��=���6�/�����= ��� ������-:��� ������-:��� ������-
- L Q ����
�
J-'G�6���-!/�����T ��� ������-:��� ������-:��� ������-
- L Q ����
�
J-'G�6���-2����6�� ��� ������-:��� ������-:��� ������-

For our example only the first line is interesting (the other stations are not in this campaign, they will
not influence the solution). The a priori constraints for the station coordinates will be set to 0.1 mm
for all coordinate components. This file will be necessary when you use the Bernese Processing
Engine (BPE) for the data processing, but it can also be helpful for manual data processing.

The fifth file ����� �������� � ����� contains the ocean loading table. The explanation of the format may
be found in Section 24.8.28 .

To process the GPS measurements using the Bernese GPS Software several more files containing
general (e.g., not campaign-specific) data are necessary. These files are in the 
 �	� ��� � directory. The
user may specify these general files in Panel 0.3.1 :
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4.1 Example 1: Regional Campaign

��� = ��- ����������	�
��$ 1���+���8���	�����
�������
3+���/����
1��� ��������:��������������� 1���>2����
,02.�����
���/ X ����
���/�� � .�>�+���
���+�
�� X:.�>�+���
�� ���S������5.���+�
���85��.�.�� X:��S���� 0'1���� ��-�� 8���.��,0!M���8 0'+���> X 8���.��,0!M���8�� �����8�
�S5��>�
���+�
,0'��	 X ��1�/�=�� � ��>�	��J0'+���>28�/���
,0�>�+ X:.���G -2T�T�P�� ��8�� ���>�	��F>2��������
5.�>������ X:��>�	�>2����� � 	������3����.�>�+���� X 1�������
�.�� �����
��@����8���/���
���8�� X�����
���	�	,0'
�� ��[,-	� /���+�>�����M���8��3��
�.�� X:����
 -2T�T�P�� .�8�[ ���0'+���[31���+���8���	��*0'	��5X���0'+���[�� � ��
���
,0�>�+3��8�>�9�	���/�� X:��
���.�8���[�� �0�>�+���[5.�>�+�
�8�>�	��*0'	��5X50�>�+���[�� ��������� ,�����2 ,� 0'��8���9���	�	���
,0'+�� X50'��8 � 8�.�M�8�����+�
�� +���/��F
�8���+���	���
,0�>�+5
���9�	���� X:
�8�+ �
������D3���:��D��:���������������  X:[B���1���+ �0! �4������*�������  ������D �������� ,�����2 +��O# 0��O# � �!�*0'	���� X � ���0'+�� � X50'+�� �������	���
�>�+3�*0'	���� X:[B�������	 � X�����	 �����+���	���������
����*0!8���.�
�>28��F	,02��
��?X:[B�������	 � X ����� �
�����,�����2�������*������� �<���2�������'D5�*���������:X � �� ��>28�� � X���.�8 �����������/���������"����*����� � ��������+��'&,� �  X � �� ��>28�������8�8�>28�� /���1 �

The files in 
 �	� ��� � directory are included in the distribution of the Bernese GPS Software. It is poss-
sible to use variables (so-called � � variables) in the panels. E.g., you might replace 
���� ��������� �� � 

by 
���� � � � � � �� � 
 , if the corresponding value (1996) is specified for the variable � � � � in the
Panel 1.5.1 .

-�� L �<- ��8�>�.�������0'+�1B@�*0'	���+���/��5����8���/���
���8�����>283����
�>2/���
,02.3��8�>�.�������0'+�1

�������,���2 5�������'&,��������� 
� ��
���
,0�>�+,-�X � � ��
���
,0�>�+�65X �� � � 
*����� A��5����������6 ���'D����J�2�����,���2 F��A�A�����K$# � ��
,� ���:G����'D����3��A�A�����K��

G����'D��������2�����F�������'&,��������� 
� .��*- X � � .���6 X �� .���= X � � .���G X �

�����

G����'D��������2����� ���������������'&,��������� 
� � ��- X � � � ��6 X5-2T�T�P �� � ��= X � � � ��G X �
� ���,- X � � � ��- X �
� ����6 X � � � �26 X �

In the interactive mode, all � � variables will be automatically substituted by the values specified.
More details on panel variables may be found in Section 22.

Later on, when processing your own data, you will have to update the pole file ( � ������� � � ��� � ��	 ) or
the 
����� � � 
 file ( 
���� � � �� � 
 ). You will find the latest versions of these files on our anonymous ftp
directory

� ��� �	��� � �����	��� ������ � � ��� � �� ����
�
�� 
 � � � ��� � � (see Chapter 7). Note, that you should use
the file 
���������� ����� ����� if you use version 4.2. Even though we are using the  � ��� � � � ��	 file in this
example, we recommend to use the � ������� � � ��� � ��	 file, or, for high precision work, the ERP files
consistent with the precise orbits.

The file 	�����
 � ����
�� ��� contains the positions (and variations) of the phase centers for various an-
tenna types (see Chapter 17). It is important to use correct antenna and receiver names. If the in-
formation in RINEX files is not correct, it is necessary to use a translation table. You will find
the file ��� � ������� � ����� on our anonymous ftp directory

� ��� �	��� � �����	��� ������ � � ��� � �� ����
�
�� 
 � � �
��
�� ��	�����
������ � ������� � (the file has to be copied into your 
 �	� ��� � directory):
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4. Processing Examples

8���.��,0!M���85��+��3��+�
���+�+��3
	�����3
�8���+����N
���9�	�� 6�-��2�������2T�T(-2P$ 6�TW�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
>�	���8���.��,0!M�� 
	����� >�	��3��+�
���+�+��5
	�����H+��	��8���.��,0!M�� 
	�����H+��	�3��+�
���+�+��5
	�����
8�>�1����5��+�8 � ������� ��>28�+���/���8�1�>�	,0'+3
78�>�1����5��+�8 � ������� ��>28�+���/���8�1�>�	,0'+3

�8*0!/�9�	��5G������������ G���������
3	,- ��	�6�1���>R
�8*0!/�9�	��5G������������ G���������
3	,- ��	�6�1���>8�>�1����5��+�8 ��-26�8�/Z��>28�+���/���8�1�>�	,0'+3978�>�1����5��+�8 ��-26�8�/Z��>28�+���/���8�1�>�	,0'+398�>�1����5��+�8 � ������� ��>28�+���/���8�1�>�	,0'+ 8�>�1����5��+�8 � ������� ��>28�+���/���8�1�>�	,0'+39
���8�9�>28�>�1����F��+�8 � �7��>28�+���/���8�1�>�	,0'+3
78�>�1����5��+�8 � ������� ��>28�+���/���8�1�>�	,0'+3


When processing your own data it may be necessary to perform a station dependent renaming of the
receiver and antenna types. This is possible when you add a fifth column to this file in the following
way:

8���.��,0!M���85��+��3��+�
���+�+��3
	������
�8���+����@
���9�	�� 6�-��2�������2T�T(-2P$ 6�TW�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
>�	���8���.��,0!M�� 
	����� >�	��3��+�
���+�+��3
	�����?+��	��8���.��,0!M��@
	�����?+��	�3��+�
���+�+��3
	����� ��
���
,0�>�+3+���/��
8�>�1����5��+�8 � ������� ��>28�+���/���8�1�>�	,0'+3
78�>�1����5��+�8 � ������� ��>28�+���/���8�1�>�	,0'+3
H9�8����F-2=�-2��-!/�����G
�8*0!/�9�	��3G������������ G���������
3	,- ��	�6�1���>R
�8*0!/�9�	��3G������������ G���������
3	,- ��	�6�1���> ��>����J-26�6���G�/�����-8�>�1����5��+�8 ��-26�8�/Z��>28�+���/���8�1�>�	,0'+3978�>�1����5��+�8 ��-26�8�/Z��>28�+���/���8�1�>�	,0'+39 ��>���1J-2= L ��G�/�����=8�>�1����5��+�8 � ������� ��>28�+���/���8�1�>�	,0'+ 8�>�1����5��+�8 � ������� ��>28�+���/���8�1�>�	,0'+39 >�+����J-2��G���6�/�����G
���8�9�>28�>�1����F��+�8 � �7��>28�+���/���8�1�>�	,0'+3
78�>�1����5��+�8 � ������� ��>28�+���/���8�1�>�	,0'+3
 ��
���8(-'G�6���-!/���-2�

�8*0!/�9�	��3G������������ G���������
3	,- ��	�6�1���>R
�8*0!/�9�	��3G������������ G���������
3	,- ��	�6�1���> ��0!/�/(-'G�����-!/�����G

Now, you should have all necessary files and may proceed with the actual processing. Start the
menu system again, if necessary, ( � command) and select Menu 1.3 to define the sessions. Please
note that it is possible to use the wildcard string

�������
in Panel 1.3.2 . The panel shows the session

definition for a typical permanent campaign with 24-hours sessions:

-�� = �26 .���/����,0'1�+��$%��������0�>�+������*0'+,0'
,0�>�+

��������0�>�+3+���/�9���8 ��
���8�
�����
�� ��+�������
��
 � � � ��� &�&5)�) D�D:&�& ��� ��� &�&F)�) D�D:&�& ���

X ����� �	� X ��X:�����������	�ZX ��X:6�= L T L T	�

In the next step the user usually prepares an a priori coordinate file in Menu 1.4.1 (or only the
header of this file, and the coordinates are then extracted from RINEX files using the program
RXOBV3 – see Panel 2.7.1 ) and the station name translation table ( Menu 1.4.2 ). We may skip
these two steps because both files ( ����� � � ����� �� ��� and ����� �������� � 
���� ) are already in the station
directory. Optionally, in Menu 1.4.3 the station name abbreviations (necessary for automatic file
name generation) may be defined. If you are not interested in special abbreviations, they will be
generated automatically when you run the program RXOBV3.
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4.1 Example 1: Regional Campaign

-�� G��2= ��
���
,0�>�+3��9�9�8���M*0'��
,0�>�+5
���9�	��

�������,���2 5+��'&,� G��2.�D����3��A�A�����K,�2���,���2 6 �2.�D����3��A�A�����K,�2���,���2 
X:9�8����F-2=�-2��-!/�����G � X 9�8���� � X 9�8 �X ��>����J-26�6���G�/�����- � X ��>���� � X ��> �X���>���1J-2= L ��G�/�����= � X ��>���1 � X ��> �X�>�+����J-2��G���6�/�����G � X�>�+���� � X�>�+ �X ��
���8(-'G�6���-!/���-2� � X ��
���8 � X ��
 �X ��0!/�/(-'G�����-!/�����G � X ��0!/�/ � X ��0 �

If you use Menu 1.4.3 to define your own abbreviations, the menu system automatically offers
abbreviations by simply taking the first four or two characters of the station name. You have to
make sure that there are not two stations with the same abbreviation. The observation files might
otherwise be overwritten! In Menu 1.4.5 the receiver and antenna name translation table may be
prepared. In our case you may simply copy the file ��� � ������� � ����� into the directory 
 �	� ��� � .

Transfer Part

The campaign has now been set up and all necessary files are available. The first part of processing
consists of the transfer from the RINEX into the Bernese (binary) format. In our example only the
RINEX observation files have to be transferred (we do not use the broadcast orbits at all). This is
the task of program RXOBV3 in Menu 2.7.1 . When working through the examples, remember
that the online help system describing all options can be invoked by pressing

�
�

�
�F1 . If you note that

some of the option settings used in this example deviate from the recommendations given in the
online help system, don’t let this confuse you. In your future work, it is a good idea to stick to the
recommendations given in the help panels.

6�� Q��<- 
�8���+�������8 N8*0'+���[F>�9����N���:9���8�+������ � /����! ������������� ���� �

.���/����,0'1�+ X ��>�.���G�6 - � � A����� �E5�����F���������2�,���2 (�����2���
0! �4������*������� 8*0'+���[ X � � A����� �E5�����F���������2�,���2 (�����2���8*0'+���[3��[�
���+���0�>�+ X ��� >	� ���*����)�������)���������� 
���)��.�>�>28��*0'+���
���� X +�> � � +�> # �'�� �� ��4�)������ ;@A����� �E5�����F����� � �����2���

����� ,�������,���2 F
���A������ ��
���
,0�>�+3+���/���� X30'
�8���.�>2��� � � +�> # �'�� ������,����)$;@A����� �E3�����F����� � �����2���8�.�M�8�� ��+�
���+�+��VX ��>�.���G�6 - � � +�> # �'�� ������,����)$;@A����� �E3�����F����� � �����2�����+�
���+�+���S��,0'1�S�
�� X30'
�8���.�>2��� � � +�> # �'�� ������,����)$;@A����� �E3�����F����� � �����2�����
���� +���/����$%��
�>�� X ����� � � +�>���������� # ����� ��2���24 �'�5�2�����,���2 5 ��������2�� �)����+�
�� S�1�
��5N��
�>�� X ����� � � +�>���������� # ����� ��2���24 �'���� ���� D�"��3 ��������2�� �)��
>2����4������*������� .�>2��������S��������28���+�1�� X � � A����� �E @)������  ��'&,� ;%+�> N)��  ����F�2��������� �8���+�1���� �<��	�8 � X +�>�� � +�>���������� �

If the user leaves the option � ������
 blank, a selection list of all 	 �	����� � ������� ���� 
���� � ��� � files
will appear. Type “ 
 ” in the first column to select individual files or “ ������ � � ” to enter the system
command level followed by “ 
 ����� ” to select all files at the same time.
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4. Processing Examples

6�� Q��<-���- 8*0'+���[F>�9�����C0'+�����



,�'������	,�! ��$
,0'
�	�� X:��8�>�.�������0'+�15��[���/���	��$# 
�8���+�������8F����8�
 �
���'"� ������������� �"���D38������*�'���'&,�� ���� /*0'+,0!/���/F��0'1�+���	5��
�8���+�1�
�S X5- � �<� �2T ���.�.�����
 ��0'1�+���	5��
�8���+�1�
�S �� X �����	� �������5����+�> ���.�.�����
 .���.�	��5��	,0'����	���1�����8�>2/�8*0'+���[ X:+�>�� �������5����+�> �
���'&�4����! �"B����/���	,0'+�1 0'+�
���8�M���	 X�=���� �!����� ;@A����� �E @����E����������2A,�������/���	,0'+�1J>2��������
3
�> ����	�	�/*0'+���
�� X�� � �!�������	,0!/*0'
�����
���
�>���������0�>�+������*0'+,0'
,0�>�+ X �����	� �������5����+�> �
�����������2 5+���&�A����,�! �"B	���+�1�
�SJ>2�5��������0�>�+3+���/�9���8�� X G � �<=3����GF�'D��������2���������

In the two panels above all the options for RXOBV3 are specified. The program produces an out-
put file � 
���� � � � � � in the directory 	 �	����� � ������� ������� . This file may be browsed using the � ���
command or Menu 5.9 . It should look like
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�8���+�����>28�/���
,0�>�+(>2��8*0'+���[5>�9�����8�M��N�*0'	����J0'+�
�>�9���8�+������F>�9�����8�M��N�*0'	����
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-�- �B��2��>�.���G�6�\�- �28��	������0!/�/*-2P L ��� T�P�> �B��2��>�.���G�6�\�- ��>�9�������0!/�/*-2P L ��� . ��S 6���Q���B��2��>�.���G�6�\�- ��>�9�������0!/�/*-2P L ��� . ��>�B��2��>�.���G�6�\�- ��>�9�������0!/�/*-2P L ��� ����S 6���Q��

�B��2��>�.���G�6�\�- ��>�9�������0!/�/*-2P L ��� ����>
-267�B��2��>�.���G�6�\�- �28��	������0!/�/*-2P�P���� T�P�> �B��2��>�.���G�6�\�- ��>�9�������0!/�/*-2P�P���� . ��S 6���Q��

�B��2��>�.���G�6�\�- ��>�9�������0!/�/*-2P�P���� . ��>�B��2��>�.���G�6�\�- ��>�9�������0!/�/*-2P�P���� ����S 6���Q���B��2��>�.���G�6�\�- ��>�9�������0!/�/*-2P�P���� ����>

After having run program RXOBV3 the menu system automatically creates the zero-difference
observation lists ����
 � � 
����� ��� and ����
 � � 
���� 	���� in 	 �	����� � ������� ��������	 ��� . “Manually”, these
lists may be created in Menu 5.1 .

Orbit Part

In this processing example we use only two programs of the orbit part of the Bernese GPS Software.
The first program is called PRETAB and may be accessed using Menu 3.2 . This menu handles
two programs: PRETAB and BRDTAB. Which of the two is actually used depends on the type
of orbits (precise or broadcast) available. We use precise orbits here. We recommend to use the
consistent precise pole files (see Chapter 7) in your future high precision work. In this example,
however, we are using the information from the  � ����������� � � ��	 file, and we will see the effect of
this inconsistency in the rms errors. The main task of PRETAB is to create tabular files for both
days of the campaign (to transform the precise orbits from the terrestrial into the celestial reference
frame). We run the program separately for each session (165 and 166), adapting the output file
names accordingly. The program generates a satellite clock file, too. This file will be needed in
program CODSPP (see below) if no broadcast orbits are used.
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4.1 Example 1: Regional Campaign

=�� 6 >28�9,0'
��$ .�8�����
��3
���9�� >28�9,0'
��

.���/����,0'1�+ X ��>�.���G�6 - � � A����� �E5�����F���������2�,���2 J�����2���
0! �4������*���������S���/���8*02�3
	����� X ��8���.�02��� � � 9�8�>�����.�����
J������8���.�02���J����A*�'�����9�8�>�����������8���.�02��� X � � A����� �E5�����F���������2�,���2 J�����2���
>2����4������*�������
���9��%>28�9,0'
 X �,- T�P�-2P L � � A����� �E5�����F���'&,�: ��'&,���������! �4����F����A*�'��,�������������
���	�	,0'
��F.�	�>�.����5X �,- T�P�-2P L � � +�>:������ ��2 �� # 
*�'��D34������������5����A*�'�����2 ������
0! �4����5>24��,���2 ,�8�������8���+�.��F������
���/ X ��6������	� � 9,-2T L �5��� ��6������ �

=�� 6 ��- ��8���
���9B .�8�����
��5����
���	�	,0'
��F.�	�>�.����*0'	��


,0'
�	�� XR����
���	�	,0'
��F.�	�>�.�������8�>2/3��8���.��%>28�9,0'
 �
D�D:&�& ���0'+�
���8�M���	���>283��>�		��+�>2/*0'��	�� X3-26��������	�

��>�		��+�>2/*0'��	3����1�8���� X�6��

The second program of the orbit part used here is called ORBGEN, accessed in Menu 3.3 . This
program is described in detail in Chapter 8. It prepares the so-called standard orbits using the satellite
positions in the tabular orbit files as pseudo-observations for a least-squares adjustment.

=�� = >28�9,0'
��$@1���+���8���
��F��
���� >28�9,0'
��

.���/����,0'1�+ X ��>�.���G�6 - � � A����� �E5�����F���������2�,���2 (�����2���
0! �4������*�����
���9���	���8J>28�9,0'
�� X �,- T�P�-2P L � � +�>:�����5����A*�'����4�)������ # A����� �E3�����F����� � � � �0!/���8�>2M����(>28�9,0'
���	����%X +�> � � +�>:�����5����A*�'���,�'�$#@A����� �E3�����J����� � �����2���0!/���8�>2M����(>28�9,0'
���	���65X +�> � � +�>:�����5����A*�'���,�'�$#@A����� �E3�����J����� � �����2���
>2����4������*�������
���+�����8��(>28�9,0'
�� X �,- T�P�-2P L � � +�> # �'�� �������� A��3����K���)��8������ ��8��������@/�>2����	 X +�> � � +�> # �'�� �������� A��3����K���)��8�����0!������	�� X +�> � � +�> # �'�� �������� A��3����K���)������/�/���8��3�*0'	�� X +�> � � +�> # �'�� �������� A��3����K���)��
>���A*�'��/���)���� ��	���+���
���8��F����S���/���8*02�FX ����6���� � � +�> #N����6���� �>�.�����+3
,0!�������*0'	�� X�>�
 .���8�. � � +�> #%>�
 .���8�. #%>�
 
�>�����[$#C>�
�6�
�>�����[��

The planetary ephemeris file ��� ��� � is located in the directory � 
 � ��� � . It contains the JPL
ephemerides for Moon, Sun, and Planets. It is not part of the Bernese GPS Software, therefore,
it must be downloaded separately from JPL. For more details, you are referred to the installation
guide for your operating system (see Chapter 25) for more information. If this file is not available
to you at this moment, you may use the following work-around:
in Panel 3.2–1 , set option 	�� ����� ����� � ��	���� ��� � � 
 to ����� � , and set the orbit model flag in
Panel 3.3–1 to �

� �
. You will, of course, not be able to duplicate the results shown in this ex-

ample by not using the JPL-ephemeris file.
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4. Processing Examples

We recommend to generate one standard orbit file for each session containing satellite orbit arcs of
exactly one day, which means that the program ORBGEN has to be run twice (individually for days��� � and

�����
).

=�� = ��- 1���+���8���
��F��
���� >28�9,0'
��$ 0'+�����


1��� ��������3>24��,���2 ,� 
� >2�3��8�.�� X5- ���8*0'+�
�8�����0!������	�� X:+�>�� � +�> #@��	�	J0'���������,���2 ,� # 0'���������,���2 � �>28�9,0'
3��8����*02.�
,0�>�+ X:+�>�� � +�> # � ���	�����

+���&,���,�������F0! �����"������,���2 
� >2�(0'
���8���
,0�>�+�� X�6 ���>�		��+�>2/*0'��	3����1�8���� X5-2���	���+�1�
�SJ>2�(0'+�
���8�M���	 X5-�� �	� � D��2�������

8���4��������� ������,���2 ����M����,�2���,���2 ������ �������,���2 ,� ��>�		��+�>2/*0'��	3����1�8���� X5-26��	���+�1�
�SJ>2�(0'+�
���8�M���	 X�P�� �	� � D��2�������
��������D3�������� ��,�2���3�� �)�
,�<&,�:�����'&,�$/���[�� ����1�8����J>2�3����8�
�S5��>�
���+�
,0'��	 X � �
,0!/�����8���/��5>2�3
���9���	���8J>28�9,0'
�� X:1����	� � 1����5���:��
�. �������		�5��+�
���+�+��F>2��������
3
�>:
���9���>��?X:+�>�� �������5����+�> �>28�9,0'
�/�>2����	���	���1 X:9	� �<� #@�$#@9$# . #%��� � �

=�� = �26 1���+���8���
��F��
���� >28�9,0'
��$ 0'+�����


>���A*�'��/���)����3>24��,���2 ,� ����8�
,0'��	�����8*0!M�� X:��	�	�����8 � � +�>�+�����8B#@����+���	�	$# ��	�	�����8 �
�������'&,�������J���������2�,���2 �������2�,�<&,���,���2 � ��� � X �����	� ������� #@+�> ��������2�,�<&,���,���2 � ��6 � X �����	� ������� #@+�> �[������2�,�<&,���,���2 X �����	� ������� #@+�> �
�����,����),���:�������'&,�������(���������2�,���2 �����,����),���:�������2&O� X �����	� ������� #@+�> ������,����),��� �������2&O� X �����	� ������� #@+�> ������,����),����[������2&O� X �����	� ������� #@+�> �
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4.1 Example 1: Regional Campaign

The program produces an output file �������� ��� � � (for each run) which should look like
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5>2�(0'+�����
3��+��F>2��
�����
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1���+���8���	5.�>�+���
���+�
��  [B���1���+���.�>�+���
����>�	��J0'+���>28�/���
,0�>�+  [B���1���+���.���G�\�-2T�T�P�� ��8������
���	�	,0'
��(0'+���>  [B���1���+�������
���	�	,0'
�� ��[,-.�>������*02.��%>2�3����8�
�S5��>�
���+�
��  [B���1���+�����1�/�=������
���	�	,0'
��3��8�>�9�	���/��  [B���1���+�������
�\�-2T�T�P�� .�8�[��	���+���
���8��5����S���/���8*02���*0'	��  [B���1���+��2����6������ ����S>�.�����+�
,0!�����J0'+�����
��*0'	��  [B���1���+���>�
�\�.���8�.�� 
,0!�>28�9,0'
���	3��	���/���+�
����*0'	��  W�W�W>28�9,0'
���	3��	���/���+�
����*0'	��56  W�W�W��
���+�����8��J>28�9,0'
��  �B��2��>�.���G�6�\�- ��>28�9����,-�\�T�P�-2P L � ��
��8����*0'��
,0�>�+3��8���������8��F.�>��������  W�W�W��	�>�
��*0'	��  W�W�W8�����0!������	��*0'	��  W�W�W	,02��
��*0'	��  W�W�W
/�����+���	���/���+�
��F>2��
�����
��*0'	��  /�������	���� >2��
����[��I�*0'	�����>2838�����0!������	��  � �� ��>28�����>28�9�1���+�� .�>��
W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
�����
�����
W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W8�/�����8�8�>28�����+���/���[��I8�����0!������	�� ��8�.�+���/�9���8  - 0'
���8���
,0�>�+B 6
W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W

�2������8���
,02.�/�����+5>2�F> �2. � / � /���[��N8�����0!������	�� � / �����
 � ��>�� 8�/�� � / � 
�>�
���	Z8����*0'��	?��	�>�+�1 >2��
 8����*0'��	?��	�>�+�1 >2��

W�W�WZW�W�W�W W�W�W�W�W�W�W W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
- T�P ��� ��T ��� ��T ��� ��G ��� ��6 ���<- L ��� ��QZ��� ��Q ���<- �
6 T�P ���<-2� ��� ��T ��� ��G ��� ��= ���<-2P ��� ��TZ���<-�-Y��� 6�== T�P ��� ��P ��� � L ��� ��P ��� ��G ��� ��Q ���<-2�Z��� ��� ��� 6�=
G T�P ��� ��� ��� ��� ��� � L ��� ��= ���<-26 ��� ��TZ��� ��� ��� 6��

�����

Maybe the most important information in the output file are the rms errors (see above) for each
satellite. These should not be larger than about 10 cm if precise orbits were used (the actual rms
errors depend on the quality of the precise orbits, on the pole file used for the transformation between
ITRF and ICRF in PRETAB, and on the orbit model used in ORBGEN). Rms errors between 5 and
10 cm as they occur in our example are due to small inconsistencies between the precise orbits
���� ��� � � 	 ��� and the pole information in  � ����������� � � ��	 . Without this inconsistency (using the
���� � � � ��	 pole file, belonging to the precise orbit file – see Chapter 7) you would obtain something
like
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W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W8�/�����8�8�>28�����+���/���[��I8�����0!������	�� ��8�.�+���/�9���8  - 0'
���8���
,0�>�+B 6W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
�2������8���
,02.�/�����+5>2�F> �2. � / � /���[��N8�����0!������	�� � / �����
 � ��>�� 8�/�� � / � 
�>�
���	Z8����*0'��	?��	�>�+�1 >2��
 8����*0'��	?��	�>�+�1 >2��
W�W�WZW�W�W�W W�W�W�W�W�W�W W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W

- T�P ��� ��- ��� ��- ��� ��-Y��� ��-Y��� ��� ��� ��-Y��� ��6 ��� ���6 T�P ��� ��6 ��� ��6 ��� ��6 ��� ��6 ��� ��- ��� ��Q ��� � L ��� ��6= T�P ��� ��- ��� ��- ��� ��-Y��� ��-Y��� ��- ��� ��6 ��� ��G ��� ��6G T�P ��� ��- ��� ��- ��� ��-Y��� ��-Y��� ��� ��� ��6 ��� ��= ��� ��-

In your future high precision work, you should consequently pay attention to the consistent use of
precise orbits and the corresponding precise pole information (specified in Panel 0.3.1 ). The files
can be found in our anonymous ftp directory.

Processing Part

Now we are ready to invoke the processing part of the Bernese GPS Software. We have to run
five programs for this example. The first program is called CODSPP, accessed by Menu 4.2 .
Its main task is to compute the receiver clock corrections (see Chapter 10). Because we have our
orbit information in session-specific files (standard orbit files), we have to start CODSPP twice (to
process both sessions, one at a time).

G�� 6 ��8�>�.�������0'+�1B%.�>2������8�>�.�������0'+�1

.���/����,0'1�+ X ��>�.���G�6 - �
���2A(0')��� ��,�'�,�������,���2 ��>�95.�S���8���.�
���8 X � � A����� �EJ���F�'D��������2�����3�����!&J� � � # � � T �
0! �4������*������� .�>2��� X ������� -2P L � � .�>�>28��*0'+���
���� X50'
�8�����P�T�P �9�8�>�����.�����
 X:+�> � ��
���+�����8��J>28�9,0'
 X:�,- T�P�-2P L ���.�.���+�
�8*02.�0'
,0'��� X:+�> � ����
���	�	,0'
��F.�	�>�.����3X:�,- T�P�-2P L �
�8�>���> �@����
,0!/���
����FX:+�> �
>2����4������*������� .�>�>28��*0'+���
���� X:+�> � 8�����0!������	�� X:+�> ���S������ X � 8�������	�
5����/�/���8��VX:+�> �����
���	�	,0'
��F.�	�>�.����5X:+�> �

������S����243���� ����
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G�� 6 ��- .�>2������8�>�.�������0'+�1B 0'+�����
(-


,0'
�	�� X ���	�(-2P L # 	�=���>�	���
,0�>�+ �
�������'&,��������� ��8����2����+�.�� X:	�= � � 	,-O#@	�63����	�= �.�	�>�.�����>�		��� ����1�8���� X:� � � &,�����@Q #@�������5�2 ��3������������4����3��4����'D �����
,0!/���
��5.�>�>28��*0'+���
���� X ������� �������3����+�> �
���2&*���'4�D�������/���)������ 
�8�>���>�����S���8�� X��������	� � +�> # �����������'&*���! ��� B#CS�>����*�2����)$#/���8*0! *���<&����$# ��������
,0<&,������)��0�>�+�>�����S���8�� X:+�> � �������3����+�> �
>2A,������K����,���2 (���������2�,���2 /*0'+��N��	���M���
,0�>�+ X5-2� � )���"������������/���	,0'+�1�8���
��3+ X5- � � �2 ����3��K������� �'��DF�2A,������K����,���2 F�,����)��>�9�����8�M�� �*0'+���> � X:+�> � ������������# +�>���������02� �

G�� 6 �26 .�>2������8�>�.�������0'+�1B 0'+�����
56

���,�! ��F>24��,���2 ,� 8�����0!������	�� X:+�> � �������3����+�> ���	���M���
,0�>�+�� X:+�> � �������3����+�> �
0'���������,���2 ,� /���[��N+���/�9���8J>2�(0'
���8���
�� X5-2�	� � "������������3��D��� F� �
>2�������2�������������2�,���2 >2��
�	,0'��83����
���.�
,0�>�+ X ������� �������3����+�> �/���[��I8�����0!������	5��	�	�> �����VX5-2����� � � &,���������.�>�+��*0!����+�.�� 0'+�
���8�M���	�	 X L � � � �'�! ��� *�'�������5�2 ��5���'"2&,� �

If you do not have geocentric coordinates of good quality available for the sites you process
you should specify a coordinate output file in Panel 4.2 to save the coordinates estimated by
CODSPP. For more details on the best way to obtain good geocentric coordinates for your lo-
cal/regional network see Chapter 10. CODSPP produces the following output:
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,0�>�+F.�>�>28��*0'+���
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The most important message in the output file is  ���  � � ����
 � ��
 
������� � ��� 	�����
 �
����
 � � � ��� � ��� � ����� . If this message appears in the output you are sure that the receiver clock
corrections

� � (see Chapter 10) computed by CODSPP were actually stored not only in code ob-
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servation files but also in the phase observation files. After this step we will no longer use the code
observations. The a posteriori rms error (for each zero-difference file processed) should be checked
in the output file from the program CODSPP. A value of about 20–30 m is normal if Selective
Availability (SA – artificial degradation of the satellite clock accuracy) is on. Without SA a value
of about 3 m could be expected if P-Code measurements are available. However, much worse code
measurements would still be sufficiently accurate to compute the receiver clock corrections

� � with
the necessary (1 � s) accuracy (see Chapter 10).

The second processing program is called SNGDIF and may be activated in Menu 4.3 . SNGDIF
creates the single differences and stores them in files (for details see Chapter 10). We use the strategy
����
 � ��� 
 and we have to run SNGDIF independently for each session:

G�� = ��8�>�.�������0'+�1B@��>28�/5��0'+�1�	����*0!�����

.���/����,0'1�+ X ��>�.���G�6 - � � A����� �E5�����F���������2�,���2 (�����2���
��
�8���
���1	� X�>�9�� �!/���[ � � /���+�����	 � / �O# �����*0'+���� � � �O# ��S,>28�
�����
 � � �O#����
�> �2��
���8 � ���O# >�9�� �!/���[ � > � # ��	������ � ���0! �4������*������� /���������8���/���+�
F
	����� X:��S������ � � �� �� N.�>2���F������S��������
����8�>:�*0!�����N�*0'	��J- X ������� -2P L � � � �� �� �A����� �E5�����F���������2�,���2 (�����2���
����8�>:�*0!�����N�*0'	��36 X � � / �A����� �E5�����F���������2�,���2 (�����2���.�>�>28��*0'+���
���� X50'
�8�����P�T�P � �<����� ���BNA����� �E5�����F���������2�,���2 (�����2�����.�.���+�
�8*02.�0'
,0'��� X:+�> � �<����� ���B@+�> #NA����� �E5�����F����� � �����2�����8����!�����*0'+����J9�������	,0'+���� X:+�> � �<����> ���B@+�> #NA����� �E5�����F����� � �����2���.�	�����
���85�����*0'+,0'
,0�>�+ X:+�> � � +�> #NA����� �E5�����F���������2�,���2 (�����2���>2����4������*�����$��0'+�1�	����*0!������8���+�.�� X � � �� ��BNA����� �E3������)������������5�,�����: ��'&,� #S���������8 NS�����)����3�,���������2 ������9�������	,0'+��3�����*0'+,0'
,0�>�+�� X:+�> � � +�> # �'�� �������� A��5����K���)��.�	�����
���85�����*0'+,0'
,0�>�+ X � �<�� ������F�2 ����J�'�F���2�,�2�����(�! �4����3",�'K��� �

G�� = ��- ��>28�/5��0'+�1�	����*0!������8���+�.����$ 0'+�����


���<&��������� ����2�,�5>2A,������K����,���2 ,� /���[,0!/���/F
,0!/��J0'+�
���8�M���	 X5-�� L ��� ����.
������ ���
3�2&�A*�'"��*�'���B����
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The output of SNGDIF simply echoes the zero-difference files used and the single difference files
created. If the strategy ����
 � ��� 
 is used the following lines are included:
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All possible pairs of zero-difference files are listed with the corresponding criterion value. Baselines
which were actually taken into the optimal set and created are labeled with “ � � ”.

The main task of program MAUPRP, ( Panel 4.4.2 ), is the cycle-slip screening (for details we refer
to Chapter 10). We make separate program runs for each session using the following options:
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4.1 Example 1: Regional Campaign
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4. Processing Examples

The output of the program MAUPRP is discussed in detail in Chapter 10 (the example given there
stems from the campaign ��� � ������� ). It should be pointed out that it is not necessary to run program
MAUPRP more than once on each baseline. However, it is mandatory to run MAUPRP again if
you (for whatever reason) have to re-start the program SNGDIF and re-create the baseline(s). If
you do not have any accurate geocentric coordinates for the sites you process you should specify a
coordinate output file in Panel 4.4.2 to save the coordinates estimated by MAUPRP. In this case
we recommend not to save the changes done by MAUPRP into the observation files (option 
�� � �

  ����� ��� � � ������
 in Panel 4.4.2–1 ) but to start the program MAUPRP for a second time using
now the a priori coordinates stemming from the first run (now you save the observation files, of
course).

The least-squares adjustment is the task of program GPSEST , accessed by Menu4.5 . It is a good
idea to start GPSEST first in the session mode and to produce an ambiguity-free

� �
solution. We

do not expect any final results from this run but we want to check the quality of data and save the
residuals after the least-squares adjustment. We use the following options:

G�� L ��8�>�.�������0'+�1B%����8���/���
���85����
,0!/���
,0�>�+

.���/����,0'1�+ X ��>�.���G�6 - � � A����� �E5�����F���������2�,���2 (�����2���
���2A(0')��� ��,�'�,�������,���2 ��>�95.�S���8���.�
���8 X � � A����� �EB#C��������� � # ����� T �
0! �4������*������� ��S������ ��� �*0!����� X:+�> � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2���.�>2��� ��� �*0!����� X:+�> � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2�����S������5��� �*0!����� X ������� -2P L � � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2���.�>2��� ��� �*0!����� X:+�> � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2���.�>�>28��*0'+���
���� X50'
�8�����P�T�P � � A����� �E5�����F���������2�,���2 (�����2�����
���+�����8��(>28�9,0'
 X:�,- T�P�-2P L � � A����� �E5�����F���������2�,���2 (�����2���8������ ��8�������� .�>���� X:+�> � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2���0�>�+�>������@/�>2����	�� X:+�> � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2���
�8�>���> �@����
,0!/���
���� X:+�> � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2���/���
���>:����
�� X:+�> � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2�����.�.���+�
�8*02.�0'
,0'��� X:+�> � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2���>�.�����+3	�>����*0'+�1 X50'
�8���.�>2��� � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2�������
���	�	��%.�	�>�.���� X:+�> � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2���.�>2���39,0'������� X:+�> � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2�����+�
��%>28*0'��+�
���
,0�>�+ X:+�> � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2���

G�� L �2� ����8��@����
,0!/���
,0�>�+BC>2��
�����
��*0'	����

>2����4������*������� .�>�>28��*0'+���
���� X +�> � � +�> # �'�: �������� A��5����K���)��>28�9,0'
���	3��	���/���+�
�� X +�> � � +�> # �'�: �������� A��5����K���)��
�8�>���>�����S���8��5����8���/�� X �,- T�P�-2P L � � +�> # �'�: �������� A��5����K���)��
�8�>���>�����S���8��51�8����*0�� X +�> � � +�> # �'�: �������� A��5����K���)��
�8�>���>�����S���8��F��0'+���[ X +�> � � +�> # �'�: �������� A��5����K���)��0�>�+�>�����S���8��3/�>2����	�� X +�> � � +�> # �'�: �������� A��5����K���)��0�>�+�>�����S���8��3/������ X +�> � � +�> # �'�: �������� A��5����K���)��8�����0!������	�� X �,- T�P�-2P L � � +�> # �'�: �������� A��5����K���)��.�>2M���8*0'��+�.������<.�>�>28�� �HX +�> � � +�> # �'�: �������� A��5����K���)��.�>2M���8*0'��+�.������ ��	�	�� X +�> � � +�> # �'�: �������� A��5����K���)��+�>28�/���	3���2����
,0�>�+�� X +�> � � +�> # �'�: �������� A��5����K���)������8�
�S38�>�
���
,0�>�+3����8����%X +�> � � +�> # �'�: �������� A��5����K���)����>�	��J0'+J0'��8�����>28�/���
 X +�> � � +�> # �'�: �������� A��5����K���)������
���	�	,0'
��F.�	�>�.����*0'	��FX +�> � � +�> # �'�: �������� A��5����K���)��.�>2����9,0'������� X +�> � � +�> # �'�: �������� A��5����K���)����+�
���+�+��3��.�M�� 1�8*0!� �ZX +�> � � +�> # �'�: �������� A��5����K���)����+�
���+�+��3��.�M�� S���8�/ �ZX +�> � � +�> # �'�: �������� A��5����K���)��1���+���8���	F>2��
�����
 X +�> � � +�> # �'�5�2���� �)�����)3 ��'&,����� A��:�,����)��

Page 68 AIUB



4.1 Example 1: Regional Campaign

G�� L �2���<- ����8���/���
���8F����
,0!/���
,0�>�+B%.�>2/�����
���
,0�>�+(>2��8�����0!������	��

.��!&�4��������,���2 (����8������')�������� 
	�����F>2��8�����0!������	�� X 8�����	 � � 8�����	F����+�>28�/���	,0 ����� �

G�� L ��- ����8���/���
���85����
,0!/���
,0�>�+B 0'+�����
J-

,0'
�	�� XR��/�9,0'1��*0'
	�3��8����5��>�	���
,0�>�+$#%��������0�>�+ -2P L �
������������ ,� �B��8����2����+�.�� X:	�= � � 	,-O# 	�6 # 	�= # 	�G$# 	 L # 	,-���	�6 # 	�=���	�G$# /*0'[����B#������9�9��� ����2/����2A��2���� �� # ���:��
�����*� ����)5�������,���2 �!��� ��
���
,0�>�+ X � �*0!8���
 � � A����� �E5�����F����� � �����2�$#%��	�	5����+�>�+��$#
�,�! �� �������,���2 �!���  ������.�0'��	 �*0'	������ � �*0!8���
$# � 	�����
����
���
,0�>�+ X:+�>�+�� � � A����� �E5�����F����� � �����2�$#%��	�	5����+�>�+��$#������.�0'��	 �*0'	������ � �*0!8���
$# � 	�����
���2&�A*�'"��*�'�,�2��� 8�����>�	�� ��
�8���
���1	� X:+�> � � ��	,0!/*0'+���� +�> # 8�>2��+��B# ������8�.�S���� ��021�/������ ��0'� �0'+�
�8�>2����.�� �*0!����	���+�� X:+�>�� �������3����+�> �0'+�
�8�>2����.��5	,- ��+��3	�63X:+�>�� �������3����+�> �����M�����/�9,0'1��*0'
,0'��� X:+�>�� �������3����+�> �>2A,������K����,���2 ���������2�,���2 /*0'+��N��	���M���
,0�>�+ X5-2� � )���"������������/���	,0'+�1�8���
�� X�� � ����� �<�$@�������2A,������K����,���2 ,���>�9�����8�M�� �*0'+���> � X:+�> � �����������@+�>���������02� �

Please note that we do not sample the observations in this run. This is important if we want to check
all observations. Consequently the program run might be time consuming. The ambiguities may
not be pre-eliminated if residuals should be written into the residual output file. In case you are
not interested in residuals, the pre-elimination of the ambiguity parameters is recommended (option
��� � � ��� in Panel 4.5–1 ).
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4. Processing Examples
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An important information in the output file is the a posteriori rms error:
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A posteriori rms error of about 1.0. . . 1.5 mm is expected. If the rms error is significantly higher
this may mean that either your data stems from low-quality receivers or that the data was collected
under extremely bad conditions or that the pre-processing step (MAUPRP, CODSPP) was not
successfully performed. If the residuals have been stored in the files ( Panel 4.5–0 ) it is possible to
screen the residuals manually using the program REDISP in Menu 5.3.1 or automatically using
the program RESRMS in Menu 5.3.2 . Program RESRMS produces an output file which may be
used by the program SATMRK to mark outliers (see Chapter 10 for details).

We now process all baselines separately and we resolve the ambiguities using the QIF strategy (see
Chapter 15). The following panels show the GPSEST options used for that purpose. Admittedly,
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4.1 Example 1: Regional Campaign

it is cumbersome to process the baselines “manually” one after the other. This baseline processing
mode is necessary because of the tremendous number of parameters. The attempt to resolve the
ambiguities in a session solution might require too much CPU and memory to be feasible. Nor-
mally, we use the Bernese Processing Engine (see Chapter 22) to automate this processing step. The
following options were used for this processing step:
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Note that we introduce the troposphere estimates from the previous network solution. Alternatively,
if no tropospheric estimates are considered, the set up of tropospheric parameters for each QIF
ambiguity resolution run is required.
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4. Processing Examples
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In the above Panel 4.5–2.4.8 , the pre-elimination handling for each parameter type can be con-
trolled individually. For ambiguities and differential ionosphere parameters, however, the pre-
elimination can be enforced already in Panel 4.5.1 , and Panel 4.5–2.4.7 , respectively. So, for
the current GPSEST run, the Panel 4.5–2.4.8 might be suppressed by setting “NO” for the corre-
sponding option in Panel 4.5–2.4 .

In the first part of the output generated by program GPSEST the selected options are echoed. Then
the results of the initial least-squares adjustment (ambiguities estimated as real values) are given:
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Next, the result of the QIF ambiguity resolution algorithm is given:
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First, the individual iteration steps are described (we specified that up to ten ambiguities may be
resolved within each iteration step – see Panel 4.5–1.4 and Chapter 15). The following information
is listed for each resolved double-difference ambiguity:

. . . � ����� file number (
�

in our case; we process one baseline only),
. . . � � � first ambiguity number (single-difference level),
. . .  � � corresponding ambiguity cluster,
. . .

� � � � number of ambiguities belonging to the same cluster,
. . . � � � �  � � � � � � � similar information for the second ambiguity.
. . . ����
�� ������� � � � � � are the integer corrections to the a priori values

(a priori values are computed using the a priori coordinates and may be
rather inaccurate).

. . . �������� � � ����
 ���  �� ����

for carriers � � and � � give the information about the fractional parts
of the

� � and
� � ambiguities. The �������� � � ����
 ���  �� ����
 � � and

� � are of greater interest, however. � � is given by Eqn. (15.23). The
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value � � represents the ionosphere-induced bias expressed in
� �

cy-
cles. These values may not be greater than the maximum value specified
in Panel 4.5–1.4 (option 
 � ���� � 
 ����� � ��� 
 ����� � �����  �� ����
 ).
� � 
�� � � � is the criterion according to which the ambiguities are sorted.
It is given by eqn. 15.26. Ambiguities with

���
rms errors larger than

the value specified in Panel 4.5–1.4 (in our example
� � � � ) will not

be resolved.

The results of the ambiguity resolution are summarized in the following table:
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The ambiguities for which an rms error is listed are not be resolved (these ambiguities will be
treated as real values by all subsequent program runs). Ambiguity resolution has an influence on
other parameters. The results of the ambiguity-fixed solution are given in part 2 of the output:
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You may see from the output that from altogether 110 ambiguities 88 ambiguities could be resolved.
This is not a bad result for the QIF strategy considering the fact that the baseline length Kootwijk–
Wettzell is about 600 km and that no a priori ionosphere model was used. You find an example for
such a model on our anonymous ftp in the directory� ��� �	��� � �����	��� ������ � � ��� � �� ����
�
�� 
 � � � ��
�� ��	�����
������ � ������� ����� ��� .
You may copy the � � � ��� files into your ��� � directory, set the corresponding option in Panel 4.5
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and re-process the baseline once more.

After the loop over all baselines is completed and the ambiguities are resolved you will use the
program GPSEST in the session mode. In Panel 4.5 , we do not include the troposphere file as
in the baseline runs, but will estimate the troposphere parameters in Panel 4.5–2.4 . In Panel 4.5
you may now select all the single difference files of the corresponding session. The next panel is
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We decided to store site coordinates and normal equations in a file named � ����������� ���� ���
and � ����������� ��� ����� respectively (the extensions are automatically added from the entries in
Panel 0.3.4 ). Note that GPSEST automatically generates normal equation files with the exten-

sion � � � � � to be used with the new ADDNEQ2 program as well.

Important changes have to be made in the following panels
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We process the ionosphere-free (
���

) linear combination. No station is kept fixed. Ambiguities which
have been resolved in the previous runs of program GPSEST using the QIF strategy are introduced
as known. The unresolved ambiguities (estimated as real-valued parameters) are pre-eliminated.
It is possible to use a higher sampling rate. We did not fix any station on its a priori position in
Panel 4.5–1 , i.e., the coordinates of all stations will be treated as unknown parameters. This is very

important to retain the flexibility for later changes of the reference frame (station constraints) using
the program ADDNEQ. However, for numerical reasons it is necessary to constrain the coordinates
of one station using the following options (the constraints may be removed in ADDNEQ again –
see below):
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For the final definition of the geodetic datum, we recommend to use ADDNEQ, also in the case of
having one single normal equation file, only. The estimation of troposphere parameters is mandatory
for a campaign of this type. You may try to increase the number of estimated parameters (e.g., 24
instead of 12 parameters per station and session). In order to keep the size of the resulting normal
equation file within reasonable limits, it does make sense to pre-eliminate this parameter type “after
inversion” (see Panel 4.5–2.4.8 ). If tropospheric delays are not your interest, you may even go for
“before inversion”. The advanced user stores the full normal equation system and creates a second,
reduced normal equation file using ����������� (and pre-eliminate the tropospheric parameters there).
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The large NEQs may be used to retrieve best possible tropospheric parameters by substituting, e.g.,
weekly coordinate results; the small, space-saving NEQs may be kept on-line and used for later
long-term coordinate analysis. The output of a 1-session run of the program GPSEST should look
like this:

-26��I8�������	�
�� � ����8�
(-��W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
+���/�9���8J>2�3����8���/���
���8���� ����8�
J-�� W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
����8���/���
���8F
	����� � ����8���/���
���8�� � ��8����'��	,0!/*0'+���
����W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
��
���
,0�>�+5.�>�>28��*0'+���
���� - � ���/�9,0'1��*0'
,0'��� Q�T Q�T � 9�����>28��(0'+�M ���0'
����2������.�0!�*02.5
�8�>���>�����S���8��5����8���/���
���8�� Q�6 �
W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
�>�
���	3+���/�9���8J>2������8���/���
���8�� -2P�T Q�TW�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W

+���/�9���8J>2�F>�9�����8�M���
,0�>�+���� ����8�
(-�� W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W

	����� ��8����2����+�.�� �*0'	�� � >�9�����8�M���
,0�>�+��W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
��S������ 	�= ��	�	 T���=�=
W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
�>�
���	3+���/�9���8J>2�5>�9�����8�M���
,0�>�+�� T���=�=W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W

����>���
���8*0�>28*0���0'1�/��5>2����+,0'
����,0'1�S�
�� ����8�
(-�� 
W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
����>���
���8*0�>28*0���0'1�/��5>2����+,0'
����,0'1�S�
  ��� ����-26�/ ��0'1�/��5>2�(-�� ���	�5	,- ��S������5>�9����@��
�����+,0'
�S
����1�8����F>2����8�������>2/ � ��>2� �  ����Q��.�S*0 
�
�6��2��>2�  -�� G �

After two runs of GPSEST in the session mode the following two normal equation files should be
available in the directory 	 �	����� � ������� �������

� ����������� ��� ����� and � ������������� � �����
along with the corresponding � � � � � files, and the two coordinate files

� ����������� ���� ��� and � ������������� �� ���
in the directory 	 �	����� � ������� ��
���� . We may now try to compare the coordinates stemming from
sessions 165 and 166 using a 6-parameter Helmert transformation (program computing the Helmert
transformation is accessible through Menu 5.4.2 ). The result looks like this
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4.1 Example 1: Regional Campaign
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From the Helmert transformation we conclude that the results of the two sessions are consistent on
the millimeter level.

The last program to be used is program ADDNEQ (see Chapter 18). This program produces the
final solution by stacking the � � ����� files. If there are two � � ����� files (each file stemming from one
session) and there are no correlations between the observations from different sessions, ADDNEQ
gives exactly the same results as GPSEST when processing both sessions together. Processing each
session separately with program GPSEST and combining the � � ����� files with program ADDNEQ
is much more efficient, however. To run program ADDNEQ use Menu 4.8.1 and select the fol-
lowing options:
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4. Processing Examples
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4.1 Example 1: Regional Campaign
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The final results are contained in the file � ������� �� ��� : like
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Note, that the coordinates of station Wettzell were kept fixed on their a priori values (flag “ � ”). More
refined strategies for the geodetic datum definition are explained in Chapter 19.

The result obtained from the program ADDNEQ differs up to 4 mm from the arithmetic mean
of the two coordinate sets � ����������� ���� ��� and � ������������� �� ��� . This is simply due to the fact that
ADDNEQ takes the full covariance information of the daily solutions into account.
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4. Processing Examples

4.2 Example 2: Local Campaign

The second example is taken from the Turt-
mann campaign 1993 [Beutler et al., 1995].
The GPS data were made available through
the Swiss Federal Office of Topography. For
our example we selected five stations and two
days of measurements (27. and 28. Septem-
ber 1993, day of year 270 and 271). A simple
sketch of the survey is given in Figure 4.2. In
this figure the station names, station numbers,
and the distances between the stations are in-
cluded. In this example we will proceed much
faster than in the previous section. Actually,
most of the processing is identical to the case
of the regional network of Example 1. There-

N

Jeizinen

Turtmann

Agarn

Braentschen

20  BRAE 2 31 JEIZ GPS

70  TURT 7

61  AGAR GPS

4.9 km

2.9 km
2.4 km

2.0 km

Ergich

40  ERGI 4

Figure 4.2: Stations used in campaign ����������	�
�	 .

fore, we will focus on the main differences in
processing strategy and program options when processing data from a local instead of a regional
campaign.

If you are interested in re-processing this example you will find all necessary data in our anonymous
ftp area (see previous section):

� ��� �	��� � �����	��� ������ � � ��� � �� ����
�
�� 
 � � � ��
�� ��	�����
������ � �������

Campaign Setup

Use Menu 1.1 to define a new campaign ��� � ������� and copy the downloaded files into the corre-
sponding directories. At the end you should have the following files:

�B��2��>�.���G�6�\�6�����
�/
�B��2��>�.���G�6�\�6��2����
�����+

����
,-2=�6�\�\ � ����+�B��2��>�.���G�6�\�6���>�9���B��2��>�.���G�6�\�6���>28�9�B��2��>�.���G�6�\�6���>28�[�B��2��>�.���G�6�\�6���>2��
�B��2��>�.���G�6�\�6��28��	� ��1���8�6�Q������ T�=�>?��8�1,026�Q������ T�=�>?
���8�
�6�Q������ T�=�+
��1���8�6�Q�-2��� T�=�>?��8�1,026�Q�-2��� T�=�>?
���8�
�6�Q������ T�=�>9�8�����6�Q������ T�=�> ���,0 ��6�Q������ T�=�>?
���8�
�6�Q�-2��� T�=�+9�8�����6�Q�-2��� T�=�> ���,0 ��6�Q�-2��� T�=�>?
���8�
�6�Q�-2��� T�=�>�B��2��>�.���G�6�\�6�����
��
����8*0�>28*0�� .�8��

In addition, you will need to have the files 
���������� ����� ��
 � ,  � ��������� � � � ��	 , and 
���� ������� � �� � 
 in
your 
 �	� ��� � directory, and you might have to update the file ����� ��� � , if you are working with a
version of the software dated prior to June, 2000. These files are also available at the anonymous ftp
location given above.
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4.2 Example 2: Local Campaign

We use the broadcast instead of precise orbits in this example. The baselines are very short and
therefore the accuracy of broadcast orbits is considered sufficient for this campaign. In “real life” we
would recommend to use precise orbits, of course. We use broadcast orbits only to demonstrate the
corresponding processing steps. The station names are given in Figure 4.2 and are the same as those
in the RINEX files. Therefore, we do not need any station name translation table. The same is true
for antenna heights and receiver/antenna names (you will use options “ ��� ” in Panel 2.7.1 later).
Before starting the actual processing you have to check the correct settings in Panel 0.3.1 . We are
using the Earth rotation parameter file  � ��������� � � � ��	 , the satellite problem file 
���� ������� � �� � 
 ,
and the satellite parameter file 
���������� ����� ��
 � . In your future work, we recommend to use the
� ������� � � ��� � ��	 pole file, except for high precision work using precise IGS orbits. In this case,
you should use the consistent ERP files provided with the orbits (see Chapter 7). Looking at the file

���� ������� � �� � 
 , we see that two problems (satellite numbers 5 and 24) are relevant for our example:

����
���	�	,0'
��3��8�>�9�	���/��$@/���+�>�����M�8����F>2839����F>�9�����8�M���
,0�>�+ 0'+�
���8�M���	�� -26 � ����+��2T�6W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
����
���	�	,0'
�� ��8�>�9�	���/ ��.�
,0�>�+ ��8�>2/ 
�>


�
 
 
 �������3/�/�����S�S�/�/5��� ��������/�/�����S�S�/�/5���
6�= � � -2T�T�=3��T�6��F-�- G L ���6�G � � -2T�T�=3��T�6�QF-�- G L ���- = - -2T�T�=J-2����=�6�=�������� -2T�T�=F-2����PF-26��������
L = - -2T�T�=3��T�6�Q������������ -2T�T�=F-2����- 6�G3�������6�G = - -2T�T�=3��T�6�Q������������ -2T�T�=F-2����- 6�G3�������
=�- � � -2T�T�=J-�- ��- �����������

��8�>�9�	���/  /���+�>�����M�8����� #C��S�������,-O#%.�>2�����6 #%.�>2��� ����S��������=��.�
,0�>�+  +��	�3��8�.	�� #@/���8���,-O#@8���/�>2M����6

Now you are ready to start the processing. First, it is necessary to define sessions in Menu 1.3 .
The sessions are 24 hours long and you can use exactly the same session definition as in Example
1. You do not need to prepare an a priori coordinate file in Menu 1.4.1 because such a file already
exists in the directory 	 �	����� � ������� ��
���� (file ��	 � � �� � �� ��� ).

Transfer Part

In Example 2 it is necessary to transfer not only the RINEX observation files into the Bernese format
( Menu 2.7.1 ) but also the navigation messages (broadcast orbits). We do not use station name and
receiver/antenna name translation tables, nor an antenna heights table (heights are taken from the
� ������
 files. Therefore, you can set the corresponding options in Menu 2.7.1 to ��� . The navigation
messsage files are transferred using Menu 2.7.2 . This program has no options, only the input files
have to be specified by the user. Several files may be processed in one program run.

Orbit Part

There are several small differences in the orbit processing if broadcast orbits instead of precise orbits
are used. First of all it is necessary to check the broadcast orbits in Menu 3.1.2 . The description
of the program BRDTST is given in Chapter 8. Apart from the input (and output) file names the
program has no options. Broadcast orbits from both sessions may be checked in one program run.
The following message appears in the program output:
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4. Processing Examples

��S*0!��
��$W�W�W�W�W�W 	�����
�/���������1��39�����>28��5��S*0!��
 �*0!8���
�/���������1��3����
���8F��S*0!��
+���/ ����
 ����
���/ 
,0!/�� ������� 
���� ����
���/ 
,0!/�� ������� 
����
- 6�G T�= �2��T �26�Q36��$ ���$ ��� Q�-2P - L ��G������ T�= �2��T �26�� �$ L -  G�G Q�-2P -2Q L T���G��

Do not panic, however. By using the correct satellite problem file 
���� ������� � �� � 
 (see above) the
problem of satellite 24 is correctly handled (the observations of satellite 24 will not be used for day
270). In Menu 3.2 (creation of tabular orbits) there are two differences with respect to the first
example: you have to specify that you are using ���������� ��
�� ephemerides and you consequently
cannot create a file containing satellite clocks.
When running program ORBGEN ( Menu 3.3 ) only the model options should be set differently
in Panel 3.3–2 :

=�� = �26 1���+���8���
��F��
���� >28�9,0'
��$ 0'+�����


>���A*�'��/���)����3>24��,���2 ,� ����8�
,0'��	�����8*0!M�� X:��	�	�����8 � � +�>�+�����8B#@����+���	�	$# ��	�	�����8 �
�������'&,�������J���������2�,���2 �������2�,�<&,���,���2 � ��� � X �����	� ������� #@+�> ��������2�,�<&,���,���2 � ��6 � X �����	� ������� #@+�> �[������2�,�<&,���,���2 X:+�>�� ������� #@+�> �
�����,����),���:�������'&,�������(���������2�,���2 �����,����),���:�������2&O� X:+�>�� ������� #@+�> ������,����),��� �������2&O� X:+�>�� ������� #@+�> ������,����),����[������2&O� X:+�>�� ������� #@+�> �

It does not make sense to introduce the full orbit model (6+9 parameters) if broadcast orbits are
used. The classical (6+2) model is sufficient – see Chapter 8 and Table 8.6. The rms values in the
job output clearly show the modest quality of the broadcast ephemerides:

W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
8�/�����8�8�>28�����+���/���[��I8�����0!������	��3��8�.�+���/�9���8  -�0'
���8���
,0�>�+B%6W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W

�2������8���
,02.�/�����+5>2�F> �2. � / � /���[��N8�����0!������	�� � / �����
 � ��>�� 8�/�� � / � 
�>�
���	Z8����*0'��	?��	�>�+�1 >2��
 8����*0'��	?��	�>�+�1 >2��
W�W�WZW�W�W�W W�W�W�W�W�W�W W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
- 6�� ��� T�� ��� T�- ��� Q�� ��� ��TV-�� ��G -�� 6�QV-�� L 6V-�� P�66 6�G ��� L = ��� L � ��� 6�� ��� L Q ��� L T ��� G �V-��<-2PV-��<-'G= 6�G ��� =�6 ��� =�� ��� =�� ��� G,-Y���<-�- ��� L P ��� ��� ��� 6�-
L -26 ��� =�� ��� 6�P ���<-2T ��� G,-Y��� ��G ��� G�P ��� T�Q ��� ��P

Processing Part

In program CODSPP the broadcast orbits are used instead of the standard orbits. Because broadcast
orbits contain the information about the satellite clocks, no additional satellite clock file is required.
Make sure to use the corresponding broadcast orbit file for each of the sessions.
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4.2 Example 2: Local Campaign

G�� 6 ��8�>�.�������0'+�1B%.�>2���3��8�>�.�������0'+�1

.���/����,0'1�+ X ��>�.���G�6 6	�
���2A(0')��� ��,�'�,�������,���2 ��>�95.�S���8���.�
���8 X � � A����� �EJ���F�'D��������2�����3�����!&J� � � # � � T �
0! �4������*������� .�>2��� X ������� 6�Q�� � � .�>�>28��*0'+���
���� X ����8*0�>28*0��9�8�>�����.�����
 X:
���8�
�6�Q���� � ��
���+�����8��J>28�9,0'
VX +�> ���.�.���+�
�8*02.�0'
,0'��� X:+�> � ����
���	�	,0'
��F.�	�>�.����5X +�> �
�8�>���> �@����
,0!/���
����FX:+�> �
>2����4������*������� .�>�>28��*0'+���
���� X:+�> � 8�����0!������	�� X +�> ���S������ X � 8�������	�
5����/�/���8�� X +�> �����
���	�	,0'
��F.�	�>�.����5X:+�> � ������S����243���� ����

The options for the subsequent panels for CODSPP can be taken over from the previous example.
In program SNGDIF ( Menu 4.3 ) the options are the same as in Example 1.

G�� = ��8�>�.�������0'+�1B@��>28�/5��0'+�1�	����*0!�����

.���/����,0'1�+ X ��>�.���G�6 6	� � A����� �E5�����F���������2�,���2 (�����2���
��
�8���
���1	� X�>�9�� �!/���[ � � /���+�����	 � / �O# �����*0'+���� � � �O# ��S,>28�
�����
 � � �O#����
�> �2��
���8 � ���O# >�9�� �!/���[ � > � # ��	������ � ���0! �4������*������� /���������8���/���+�
F
	����� X:��S������ � � �� �� @.�>2���5������S��������
����8�>:�*0!�����N�*0'	��J- X ������� 6�Q�� � � � �� �� IA����� �E3�����F����� �%�����2���
����8�>:�*0!�����N�*0'	��36 X � � / IA����� �E3�����F����� �%�����2���.�>�>28��*0'+���
���� X:����8*0�>28*0 � �<����� ��� IA����� �E3�����F����� �%�����2�����.�.���+�
�8*02.�0'
,0'��� X:+�> � �<����� ��� N+�> #NA����� �E3�����J����� � �����2�����8����!�����*0'+����J9�������	,0'+���� X:+�> � �<����> ��� ���  +�> #NA����� �E3�����J����� � �����2���.�	�����
���85�����*0'+,0'
,0�>�+ X:+�> � � +�> #NA����� �E5�����F���������2�,���2 (�����2���>2����4������*�����$��0'+�1�	����*0!������8���+�.�� X � � �� ��BNA����� �E3������)������������5�,�����: ��'&,� #S���������8 NS�����)����3�,���������2 ������9�������	,0'+��3�����*0'+,0'
,0�>�+�� X:+�> � � +�> # �'�� �������� A��5����K���)��.�	�����
���85�����*0'+,0'
,0�>�+ X � �<�� ������F�2 ����J�'�F���2�,�2�����(�! �4����3",�'K��� �

You might also try to use the strategy � ����� ��
������ instead of ����
 � ��� 
 . This strategy will create the
baselines according to Figure 4.2 (forming a “star” with the shortest baseline lengths).

The options of program MAUPRP ( Menu 4.4.2 ) are described in detail in Section 10.5 . The sec-
ond example in that section stems from the Turtmann campaign discussed here. The only differences
in the option settings with respect to Example 1 are :

� the coordinate file used in Panel 4.4.2 (set ������� ����������
 to ��	 � � �� � ),
� select strategy ����� � instead of ������ ����� � in Panel 4.4.2–1 ,

� set ��� ��	 � 
 � ��	�
 � ������� � � ����� to
�

in Panel 4.4.2–3 , and set the maximum ionosphere
difference to 30% in Panel 4.4.2–4 .
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4. Processing Examples

G�� G�� 6 ��8�>�.�������0'+�1B%	���
�����
�/���+�����	�������
�>2/���
,02.5��8�����8�>�.�������0'+�1

.���/����,0'1�+ X ��>�.���G�6 6	� � A����� �E5�����F���������2�,���2 (�����2���
0! �4������*������� ��0'+�1�	����*0!����� X ������� 6�Q�� � � � A����� �E5�����F���������2�,���2 (�����2���.�>�>28��*0'+���
���� X:����8*0�>28*0 � � A����� �E5�����F���������2�,���2 (�����2�����
���+�����8��(>28�9,0'
 X:��6 T�=�6�Q��	� � A����� �E5�����F���������2�,���2 (�����2���0�>�+�>������@/�>2����	�� X:+�> � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2�����.�.���+�
�8*02.�0'
,0'��� X:+�> � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2�������
���	�	��%.�	�>�.���� X:+�> � � +�> # �'�� ������,����)$;@A����� �E3�����J����� � �����2���
>2����4������*�����$.�>�>28��*0'+���
���� X:+�> � � +�> # �'�� �������� A��5����K���)��8�����0!������	�� X:+�> � � +�> # �'�� �������� A��5����K���)��

G�� G�� 6 ��- +��	�3��8�����8�>�.�������0'+�1B 0'+�����
(-

1��� ����������������'&,��������� ��8�>�.�������0'+�13/�>2��� X:����
�>2/���
,02. � � /���+�����	$# ����
�>2/���
,02. ���8����2����+�.��F
�>�.�S���.�� X:9�>�
�S � � 	,-O# 	�6 # 9�>�
�S(���3.�>2/�9,0'+���� �����M��5��.�8�����+����3�*0'	���� X ����� � �������3����+�> ���� ������
���8���� ��� ��	�����.�� X ����� � �������3����+�> �
.�D��� �"��5>���D����5>24��,���2 ,� .�S���+�1��F>���
,0�>�+�� X ����� � �����������%����+�> �
����K,�! �"5.�������),�! �������� �*0'[����F��
���
,0�>�+ X � � ����
�>������3�������!&,���,���5���������2�,���2 �

G�� G�� 6 �2= +��	�3��8�����8�>�.�������0'+�1B 0'+�����
5=

�����!4����������2�,���2 ��8*0'+�
,0'+�1 X:����/�/���8�� � � +�> # ����/�/���8��(������	�	����.�.�����
5��	,0'����1�8�����
���85
�S���+ X:� � � ��������� � D��������
�����
F>�9�� �*0'
�S5.���.�	��5��	,0'����	���15>�+�		�VX:+�>�� �������3����+�> �	 L 02��.�	�����+ � ��[�.�����
3��	���1�1����5����>�.�S�� �7X:+�>�� �������3����+�> �
���'"2&,��� 	,-:>�9�����8�M���
,0�>�+�� X:��� ����6���� &,���������	�63>�9�����8�M���
,0�>�+�� X:��� ����6���� &,���������
.	�������������:S������B������8�.�S5	,- ��>28 X:.���.�	������ �<.���.�	����5����S���	�� �������8�.�S5	�6:��>28 X:.���.�	������ �<.���.�	����5����S���	�� �
���������'D �*�')���D,� ������8�.�S �*0!��
�S5	,- X L � �! �����"������������8�.�S �*0!��
�S5	 L X�6 � �! �����"������

G�� G�� 6 �'G +��	�3��8�����8�>�.�������0'+�1B 0'+�����
3G

>2�������2����8��������2�,���2 >2��
�	,0'��838�� ����.�
,0�>�+ X �����	� �������5����+�> �/���[��%>�9�����8�M�� 1���� X5- ��- � �������2 �)��/���[�� 0�>�+�>���� �*0!��� X�=�� � 4��������� ����3����	,-�� ���������
�������,�! �"F����+���
3�2&�A*�'"��*�'�,�2��� ��0!�5.���.�	��3��	,0'����	���13����
J0'+��*0'	�� X:+�>�� �������5����+�> ���0!�5.���.�	��3��	,0'������
���.�
,0�>�+3��8�>�9�	���/ X �����	� �������5����+�> �� ����
���83��1�����	���8�1���85
�S���+ X5- ��- � �������2 �)����������/�9,0'1��*0'
,0'���3��8�>2/��*0'	�� X:+�>�� �������5����+�> �/*0'+,0!/���/5
,0!/��(0'+�
���8�M���	3����83��/�9,0'1��*0'
	�(X�=���- � �������2 �)��
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4.2 Example 2: Local Campaign

The most important part of the output of program MAUPRP is given in Section 10.5. Note the
marked observations of satellite 24 due to the usage of the 
���� ������� � �� � 
 file.

Now you may run the program GPSEST a first time to save the residuals. Using the programs
RESRMS and SATMRK, you can delete the outliers in the observation files (same procedure as in
the regional network in the last example).
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4. Processing Examples
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The last two programs (GPSEST and ADDNEQ) may be used in exactly the same way as in the
previous example in Section 4.1. In principle, the ambiguity resolution strategy ����� may be used
for short baselines as well (see Table 15.1). However, processing the

� � and
� � frequencies directly

and using the 
���� ��� ambiguity resolution strategy works perfectly for baselines up to 10 km, as
well (except for very short sessions). In this example you may proceed as follows:

(1) Use GPSEST in the session mode to resolve the ambiguities. If you do not have enough
computer memory or if you exceed maximum dimensions, resolve ambiguities in the baseline
mode.

(2) Use GPSEST in the session mode to create and store the normal equations.

(3) Use ADDNEQ to combine the single-session solutions exactly in the same way as in Sec-
tion 4.1.

For the first step specify the following options:
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4.2 Example 2: Local Campaign
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4. Processing Examples
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The only special request to be selected in Panel 4.5–2.4 is the estimation of the site-specific tro-
posphere parameters. Four tropospheric parameters per station are probably sufficient.

In the second step, the normal equations are saved. You may use exactly the same options as in
Section 4.1. In Panel 4.5 , we select again all phase single difference files of one session, the coor-
dinates file and the corresponding standard orbit file. The troposphere estimates are not introduced.

In Panel 4.5–0 , we ask for a coordinates output file and a normal equation output file.

In Panel 4.5–1 , we set the
���

- frequency, do not fix a station, and use the ��� � � ��� ambiguity
resolution strategy:

G�� L ��- ����8���/���
���8F����
,0!/���
,0�>�+B 0'+�����
J-

,0'
�	�� XR��������0�>�+5��8�>�.�������0'+�1 �
������������ ,� �B��8����2����+�.�� X:	�= � � 	,-O# 	�6 # 	�= # 	�G$# 	 L # 	,-���	�6 # 	�=���	�G$# /*0'[����B#������9�9��� ����2/����2A��2���� �� # ���:��
�����*� ����)5�������,���2 �!��� ��
���
,0�>�+ X:+�>�+�� � � A����� �E5�����F����� � �����2�$#%��	�	5����+�>�+��$#
�,�! �� �������,���2 �!���  ������.�0'��	 �*0'	������ � �*0!8���
$# � 	�����
����
���
,0�>�+ X:+�>�+�� � � A����� �E5�����F����� � �����2�$#%��	�	5����+�>�+��$#������.�0'��	 �*0'	������ � �*0!8���
$# � 	�����
���2&�A*�'"��*�'�,�2��� 8�����>�	�� ��
�8���
���1	� X:��	,0!/*0'+ � � 8�>2��+��B# ��0'1�/������ ������8�.�S���� ��	,0'/*0'+B# ��0!� ��� +�> �0'+�
�8�>2����.�� �*0!����	���+�� X:+�>�� �������3����+�> �0'+�
�8�>2����.��3	,- ��+��3	�63X �����	� �������3����+�> �����M�����/�9,0'1��*0'
,0'��� X:+�>�� �������3����+�> �>2A,������K����,���2 ���������2�,���2 /*0'+��N��	���M���
,0�>�+ X5-2� � )���"������������/���	,0'+�1�8���
�� X�6�G�� � ����� �<�$@�������2A,������K����,���2 ,���>�9�����8�M�� �*0'+���> � X:+�> � �����������@+�>���������02� �

Page 92 AIUB



4.2 Example 2: Local Campaign

Again, it is recommended not to fix any stations ( Panel 4.5–1 ) but to constrain the coordinates
of one station (e.g. the first). We will again process the ionosphere-free linear combination

� �
.

However, for very small networks with baselines up to about 10 km, better results may be achieved
if the

� � carrier is used. This is due to the higher noise on
� �

. When using
� � you should use a

local ionosphere model (this may be generated in Menu 4.7 ) to correct for the scale factor caused
by the ionospheric delays (see Chapter 13 for details concerning the modeling of the ionosphere).
In the following Panel 4.5–1.8 , we ask for session-wise execution. In the following Panel 4.5–2 ,
we extrapolate meteo data, and do not use a model. We use �������� � correlation handling, and use
an a priori sigma of 0.001, and use the ���
 � elevation dep. weighting scheme. We also want to
specify special requests. In Panel 4.5–2.4 , we request for a priori sigmas for site coordinates, and
site-specific troposphere parameters (4 might suffice).

Afer this run, you may use Program 5.6.5 , to generate an output summary of this GPSEST run.
Specify the job number, and ask for an output file (option � ����� ����
 
���������� � ). You will find results
like this:
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� E�&�� � &�&�� � 	,- .	����������� � &�&�� � ���
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 ��� � - L �Z6�� � ��� ��T L ��� ��- � �Z6�� 6V-2����� �1���������
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Note that since we processed in session mode, the baseline lenghts are not output. Otherwise, when
processing baseline by baseline, you would also get the length of the baseline in km. We see, that
all ambiguities could be resolved.

The third and last step consists of one ADDNEQ run. In this step the options are identical with those
in Section 4.1: in Panel 4.8.1 , we specify the two normal equation files as input, ask for a coordi-
nate output file in Panel 4.8.1–0 , and fix the coordinates of the � ����� station in Panel 4.8.1–1 .

The result of ADDNEQ is a “final” coordinate file which will look like this:
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W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W�W
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P�- ��1���8 G�=�Q�Q�=�G���� P�P���- L ��Q�Q�T L � =���T�Q G L ����6���P�� =�G�Q�Q /=�- ���,0 � G�=�Q�=�6������ 6�=���6 L T�=���Q�P�� P L Q�T G L T�- L - ��� G�=�=�T /6��79�8���� G�=�Q�= L ��G�� ��Q�Q�� L T���Q�G ��� L 6�=�� G L T�- L ����� =�G�T�G /G��7��8�1,0 G�=�Q L�L - L �<-2T�P�= L T�=���6�Q�� G�Q���= G L ����Q�T�G�� ��T�T�- /
Q��7
���8�
 G�=�Q�G�=�Q�G�� L ��T�6 L T�-'G ����� Q L Q�T G L ��T�=�P���� Q���6 L �

Bernese GPS Software Version 4.2 Page 93



4. Processing Examples

4.3 Example 3: Rapid Static Positioning

In the third example, we want to demonstrate the power of the general search ambiguity resolution
algorithm. For detailed information we refer to Chapter 15 of this documentation and to [Frei and
Beutler, 1990]. The algorithm allows to resolve the initial phase ambiguities if one or both endpoints
of a static baseline were visited only for a short time interval by a receiver (typically 1–5 minutes).
The successful resolution of the ambiguities is crucial for the accuracy achieved by rapid static
positioning.

Using the rapid static positioning method we have to distinguish between the single- and the dual-
frequency case. If you have only one observation session and if only six or fewer satellites were
observed you have no chance to resolve your ambiguities in the single-frequency case. Do not trust
any results of this type. If you have two or more short sessions of, let us say, 5 minutes each separated
by about one hour (re-occupation method), you have a good chance to resolve your ambiguities even
if you only have single-frequency data, provided you process all sessions for the same baseline in
the same program run.

If you are processing dual-band data you have a good chance to resolve the ambiguities using the
“general search” algorithm, even if you could track only four satellites for 1 to 5 minutes. But you
should be aware of the fact, that the statistical tests in the general search algorithm are only valid
in the case where no systematic influences (e.g., ionosphere induced biases) are present. Therefore
extreme care should be taken if baselines longer than 10 km are processed in the rapid static mode.

We give an example based on the same data as used in Example 2 in the previous section (Turtmann
1993 Campaign). It does not make sense to repeat all the steps explained there. Actually, the cam-
paign setup, transfer part, orbit part, and pre-processing part would be exactly the same in the case
of rapid static positioning. Make sure that you define sessions of at least one hour in length even
if your observations merely cover a few minutes, because of the orbit integration in Menu 3.3 ).
We start directly with processing one single difference file (baseline Turtmann-Agarn) with program
GPSEST to demonstrate the usage of the general search ambiguity resolution algorithm. The single
difference file contains the entire 24-hour session. It is not necessary (and even not recommended)
to use the general search for such long sessions (static method). Here, we use only 1 minute (3
observation epochs) from the single difference file. This is done by setting an observation window
in Panel 4.5–1.2 (be aware that this is only an example; in real life you will probably want to use
all available data – but only 1 minute of data may be available):
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4.3 Example 3: Rapid Static Positioning

The important options are given in the following three panels:
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For more information concerning the options in Panel 4.5–1.3 we refer to the corresponding help
panel and to Chapter 15. In the first part of the output of program GPSEST (ambiguity-free solu-
tion) we may read
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4. Processing Examples
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Taking into account that the a priori coordinates are excellent it is obvious that with 1 minute data
the ambiguity-free solution really does not give satisfactory results. This is also reflected by the
formal rms errors of the coordinate estimates. The real-valued estimates of the ambiguities and their
formal rms errors are given in the following table:
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The rms errors of the ambiguities are larger than one cycle. This is the reason for using the general
search for a successful ambiguity resolution. The general search algorithm provides the following
information:
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The ambiguity resolution was successful, indeed. The two criteria, � � 
�� � � 
�� ����� � 
�� ����������� and
� � 
�� � � ��� � ��� 
 � ����� � 
�� � ��
�� � ��� 
 � ��� , are described in Chapter 15. Please note, that only
four satellites were tracked. This demonstrates the power of the general search algorithm. The am-
biguities were resolved correctly which may be seen from the results of the ambiguity-fixed solution:
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The accuracy of the resulting coordinates (roughly 1 cm, assuming that the a priori coordinates
are correct) is typical for rapid static positioning. Note the drastic change in the rms errors of the
coordinate estimates with respect to the corresponding values of the ambiguity-free solution.
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5. Processing and Naming Defaults

This chapter treat the default options of the Bernese GPS Software, which may be set in Menu 0 .
In the distributed version of the software, most of these options are already set correctly and you
will have to change none or only a few of them. Is is important, however, that you are aware of the
default options and names.
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The default options for the processing are set in Panel 0.1 . This panel is accessible through the
“ 	 �� ����� ” command, too. The options are described in detail in Chapter 3 and in the corresponding
help panel. On multitasking systems, you will probably want to set the option “ � ���  � ��
�
 ” ac-
cording to your preferences. For special purposes, you may wish to set the option “ 
���� � ��� � ����
 ”
to “ ��� ” (instead of the recommended “ ����
 ”) to be able to edit the input ��� , � � and ��� files before
starting the programs (see Chapter 3).

The names of all the programs accessible by the menu system are specified in Menu 0.2 . The paths
to the programs are specified there, too. There is little chance that you will ever need to change these
program names.

Exception: you would like, e.g., to test a version of the program GPSEST contain-
ing modifications of your own. Let us assume that this special program version has the
name GPSES1. You would then have to change the program name in Panel 0.2.4
to

� ��� � ��� and to generate a copy of all skeleton files for the program GPSEST
(copy

� ��� � � � � 	�� ��� to
� ��� � ��� � 	�� ��� etc. in the directory � " � ��� , � ��� � ��� � , � ��� � ��� ,

in UNIX, Vax, and DOS notation respectively).

Be aware, that if you destroy the settings in panels Menu 0.2 , the menu system will not find the
executable programs anymore, even if they are still at the correct place.

In Menu 0.3 , the paths and extensions of all file types used by the Bernese GPS Software are
set. The file paths and the file name extensions are used to distinguish among various kinds of
information stored in files. Starting a program using the menu system, the user has to specify the
names of the input and output files as 8-character strings. The extensions of the file names are
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appended automatically by the menu system. In the same way, the menu system automatically adds
the full path to the files, using the path to the currently processed campaign and a subdirectory of the
campaign (see Chapter 6). The file name extensions of the various file types and the subdirectories
to which the files belong are specified in Panel 0.3.2 – Panel 0.3.5 . You may look at these panels
but we recommend not to change any settings. The only exception is the Panel 0.3.1 . An example
of this panel follows,
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and you will probably have to update two options, namely:

	�� ��� ��� ���� ����� � ��� � the file containing the Earth orientation parameters for the time span of the
currently processed campaign, and

������� � � � � ��
 � �� � � the file containing the information about satellite problems.

The newest versions of these files are available on our anonymous ftp account at
� ��� �	��� � �����

��� ������ � � ��� � �� ����
�
�� 
 � � � ��� � � . You may possibly want to change the file containing the infor-
mation about receiver antenna phase centers and their variations (option “ 	�����
 �  � ����� � ��� � ”).
For details see Chapter 17. We do not recommend to change the other options in Panel 0.3.1 . Be
aware of the fact that these general files are used by many programs without the necessity to specify
them explicitly when preparing a program run by the menu system. The files given in Panel 0.3.1
will be attached automatically to the � � files.

There are two important programs in the Bernese GPS Software which create output file names auto-
matically: RXOBV3 and SNGDIF. The first program creates zero-difference observation files from
RINEX files, the second program creates single-difference observation files using zero-difference
files. The content of these files is described in Chapter 24. Let us present the naming convention for
the observation files (the naming conventions used for RINEX files is given in Chapter 7).

There are four types of zero-difference files, distinguished by their extensions: � 	 � � , � 	 ��� , ���� � ,
������ (the content of these files is explained in Chapter 24). For the 8-character names of these files
we use the following convention:


 
 
 
�
�
�
�
 or 
 
 
 
�
�
�
�� ,

where
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 is the 4-character abbreviation of the station name (see Panel 1.4.3 and an example
in Chapter 4),


�
�
�
 or 
�
�
 is the session number (4-character session names or 3-character session names may
be used – see the options of the program RXOBV3,

� is the file order number within the session, if there are more files belonging to one
session. It is 0 if there is one file only.

A similar naming convention is used for the single-difference observation files (extensions � 	�
 � ,
� 	�
�� , ���
 � , ���
�� – see Chapter 24)


 
 � ��
�
�
�
 or 
 
 � ��
�
�
�� ,

where 
 
 and � � are the 2-character abbreviations of the name of the first and the second station
in the single-difference file (also defined in Menu 1.4.3 ). When transferring the RINEX data to
the Bernese observation file format using the program RXOBV3, the 4-character and 2-character
station name abbreviations are automatically created.
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6. Campaign Setup

Within the Bernese GPS Software, we use the term “campaign” for a set of data which should be
processed together (there is still the possibility to combine the results of various campaigns using
normal equations files or SINEX files — see Chapter 18 and Chapter 19, but even then all the
normal equation files to be combined have to be copied into one campaign). An alternative term to
“campaign” (also commonly used) might be “project”. Each campaign has its own directory and
subdirectories where all the campaign-specific data are stored. While processing the campaign, the
programs work on files in campaign-specific directories and (most of them) use the files from the
directory 
 �	� ��� � (or 
 ��� ��� ��� , 
 �	����� � in VAX and DOS notation respectively), too. The data files
in 
 �	� ��� � are common to all campaigns (see Chapter 24).

Before data processing can be started, the campaign has to be defined, the campaign directories have
to be created, the data have to be copied into these directories, and some basic information about the
campaign has to be specified. This is called “campaign setup” and is the topic of this short chapter.
The campaign setup should be performed using Menu 1 .

First, the name of a new campaign and the path to the campaign directories have to be specified
in Panel 1.1 . Chapter 4 contains a detailed example for this step. We confine ourselves to two
remarks, here: the path to the campaign is defined by a logical device or logical disk on VAX/VMS
and DOS systems. Assuming that 	 is the logical device and � �� � ��	 is the campaign name, you
have to specify the path by

	 ��� (on VAX/VMS) or 	 �	� (on DOS)

which means, that the campaign root directory is

	 ��� � �� � ��	�� (on VAX/VMS) or 	 �	� � �� � ��	 (on DOS).

The logical device 	 has to be defined (this is usually done in the ����������	�
 script — see Chapter 25).
On UNIX systems, there are no logical devices. In the ����������	�
 script, the variable � 	 is defined
and the symbolic link 	 � is set in the user working directory ������
 ���� . Therefore, it is possible to
specify the path as:

	 �	�
The second remark is relevant only for those users working on multiuser systems. In that case, all
users have their own version of panels (usually in the ���	� 	 ��� directory). The only exception is
Panel 1.1 which is in the directory 
 �	� 	 ��� (common to all users). Therefore, all users must have

read and write privileges for this panel.
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After defining the campaign, the campaign-specific directories have to be created. This is done in
Menu 1.2 . By default the following directories will be created (assuming 	 is the logical device

and � �� � ��	 the campaign name):

	 �	��� �� � ��	������ �
	 �	��� �� � ��	���������	 ���
	 �	��� �� � ��	�������

	 �	��� �� � ��	�������
	 �	��� �� � ��	����� 

	 �	��� �� � ��	��������
	 �	��� �� � ��	����� 

	 �	��� �� � ��	���
����

We refer to Chapter 24 for information on which data types belong into which directory. At the
beginning, at least the observation files (in receiver binary format or in RINEX format) have to be
copied into the ��� 
 directory. If you are using precise (IGS) orbits, which we strongly recommend,
the precise orbit files have to be copied into the ���� directory. Otherwise, if you decide not to use
precise orbits, the broadcast orbits in RINEX format have to be made available to the software in
the ��� 
 directory.

If the RINEX files (or raw receiver files) of your campaign cannot easily be divided into sessions
(e.g., if you have a mixture of 24-hours files from IGS sites and some data of your own covering
different time intervals), you should put the raw data into the directory �� 
 . Using the programs
CCRINEXO in Menu 2.5.6.1 and CCRINEXN in Menu 2.5.6.2 , you may then concatenate/split
your RINEX observation files into well-defined sessions (the sessions have to be defined already,
see next paragraph). The concatenated (or split) files will be saved in the ��� 
 directory, ready to be
used.

The next step is the session definition in Panel 1.3.2 . Some useful information about the session
definition strategy may be found in the corresponding help panel. An example is given in Chapter
4. Please note that wildcard strings may be used.

Several files have to be prepared using Menu 1.4.1 – Menu 1.4.5 . The meaning of the a pri-
ori coordinate file is straightforward. It is necessary to have a priori information about the station
positions. However, this a priori information may be very inaccurate. You have the possibility to
improve it using programs CODSPP and/or MAUPRP — see Chapter 10. If the a priori coordi-
nates are available in the RINEX files, it is possible to prepare only the header of the coordinate
file, and the coordinates are then extracted from the RINEX files using the program RXOBV3
— see Panel 2.7.1 . If eccentric stations were used, it is necessary to create an eccentricity file
( Menu 1.4.4 ) in addition to the coordinate file, too (see also Chapter 24).

If you are going to process your regional/local campaign and you do not have accurate (decimeter-
level) coordinates of any of your stations in the ITRF, we recommend to include at least one IGS site
(near to the area of your campaign) into the processing. Because the satellite positions are given in
the IERS Reference System (ITRF/ICRF), the coordinates of the station(s) held fixed (for numerical
reason it is necessary to fix — or heavily constrain — at least one station on the a priori coordinates)
should be in the same reference frame. The coordinates of the IGS sites and corresponding transla-
tion tables are available from our anonymous ftp account in the directory

� ��� �	��� � �����	��� ������ � � �
� � �� ����
�
�� 
 � � ��
���� � . The RINEX observation files have to be downloaded from the nearest IGS
data center (see Chapter 7 and [Gurtner and Liu, 1995]).
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In Menu 1.4.2 , the translation table between the station names in the RINEX files and the station
names actually used in the Bernese GPS Software may be created. Usually you do not need such a
table if you process your own data. But the translation table is often important if the data was col-
lected by a third party using different station naming conventions. An example is given in Chapter 4.
There is even the possibility to translate not only the station names but also the station heights given
in the RINEX files. In that case, a station height translation table has to be created, too. This cannot
be done using the menu system, however. You have to edit a simple ASCII file manually. Examples
are given in Chapters 4 and 24.

The station name abbreviations ( Menu 1.4.3 ) are used by the programs RXOBV3 and SNGDIF
to automatically create the observation file names (see Chapters 5 and 24). If you do not create the
abbreviations in Menu 1.4.3 , the program RXOBV3 will do so automatically.

In Menu 1.4.5 , an antenna/receiver name translation table may be created or modified. This is
important because several programs require information concerning receivers and antennas (e.g.
phase center variations). Therefore, unique receiver and antenna names have to be present in the
observation files. The translation table may be used by the program RXOBV3 (like the other two
translation tables — see above). However, there is one difference concerning the antenna/receiver
name table. Unlike the station name translation table and the station height translation table (which
are in the campaign-specific 
���� directory), the antenna/receiver name translation table is in the
directory 
 �	� ��� � . The reason is that usually the same antenna/receiver name translation table may
be (or should be) used for all campaigns.

In Menu 1.9 , you have the possibility to delete an old campaign. On multiuser systems you must
have write (on UNIX) or delete (on VAX/VMS) privilege to be able to do that.
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7. External Data Sources and Data
Transfer

7.1 Transfer to RINEX

7.1.1 RINEX: The Receiver-Independent Exchange Format

All GPS data processing programs contain an explicit definition of the GPS observables that are to
be used with that program. If these programs are to process data from different receivers, they must
first convert the raw receiver information to these local definitions and formats. In order to facilitate
this task, an exchange format has been designed that allows the conversion of any raw receiver data
not only into this format, but also into an explicit definition of the observables.

The Astronomical Institute of the University of Berne developed a first version of such a format
to be used for the data exchange and processing of the EUREF-89 GPS campaign, a campaign
observed in May 1989 involving four different receiver types and nearly one hundred stations in
most countries of Western Europe. The format started from a format developed and used by the US
National Geodetic Survey for the exchange of GPS data collected in the CIGNET GPS network,
the first global network of permanent GPS receivers used for civil geodetic purposes. The new
format, named RINEX (Receiver-Independent Exchange Format), was presented to the geodetic
community at the Fifth International Geodetic Symposium on Satellite Positioning in Las Cruces,
New Mexico in March, 1989 where it was accepted as the format to be recommended for geodetic
GPS data exchange. A second version (RINEX Version 2) was discussed and accepted at the Second
International Symposium on Precise Positioning with the Global Positioning System in Ottawa,
Canada in September,1990. In April 1997, the RINEX definitions were extended in order to allow
the inclusion of GLONASS and mixed GPS/GLONASS data.

The format descriptions have been published in the CSTG GPS Bulletins May/June 1989 and
September/October 1990. The most recent description can be found on various web and ftp servers,
e.g., at

� ��� �	��� ����
 ������������	���
���� � ��� � ����
 �� � � ������� � ����� ��� ��� � ����� ��� � �	�����
or on our anonymous ftp account at

� ��� �	��� � �����	��� ������ � � ��� � �� ��� � ����� ��� � ����� � �	����� .

The basic observables to be used in the RINEX format are:
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� The epochs of observations defined as the time of the received signals expressed in the receiver
time frame. The epochs are identical for all satellites (i.e., simultaneous observations with
respect to receiver time).

� Carrier phase observations (integrated negative beat frequency between the received carrier
of the satellite signal and the receiver-generated reference frequency). The sign is the same as
for the pseudorange, i.e., decreasing phase if the satellite approaches the receiver.

� Pseudorange observations, i.e., the difference between the time of reception of a satellite code
signal, expressed in receiver time, and the time of emission of the same signal, expressed in
satellite time.

The three quantities are based on the same oscillator, such that any offsets and drifts of the oscillator
directly show in the basic observables. Other observables have been defined for the direct Doppler
frequency observations and for meteorological measurements.

Currently there are three different file types defined:

7.1.1.1 RINEX Observation Files

A RINEX observation file contains data collected by one receiver only. Usually, a file also contains
data from one station and one session only, although possibilities exist to store, e.g., data collected
by a roving receiver during kinematic or pseudokinematic surveys.

The file consists of a header section, containing all auxiliary information on the station and receiver
necessary for post-processing of the data, and a data section containing the basic observables.

The recommended file naming is as follows:


�
�
�
 ����� � ��*$*��


�
�
�
 is a four-character station code, ����� and *$* are the day of the year and the two-digit year of
the first observation epoch in the file,

�
is a file sequence number (to separate files collected during

the same day), and � is the label for observation files.
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7.1 Transfer to RINEX
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Figure 7.1: RINEX observation file (GPS).
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7.1.1.2 RINEX Navigation Message Files

The RINEX navigation message files contain the broadcast messages for all satellites collected
during the respective sessions.

The recommended file naming is as follows:


�
�
�
 ����� � ��*$*��

�
�
�
 ����� � ��*$*��

with � being the label for the GPS navigation message files and � being the label for the GLONASS
navigation message files.

Usually,there is no need to exchange all the navigation messages collected at all the stations of a net-
work in separate files. One comprehensive file containing non-redundantly every possible message
might be preferable. In this case, 
�
�
�
 could be a code for the agency producing this file.
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Figure 7.2: RINEX navigation message file (GPS).
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7.1.1.3 RINEX Meteorological Data Files

The RINEX meteorological data files are used to exchange weather data collected at different GPS
stations.

The recommended file naming is as follows:


�
�
�
 ����� � ��*$* �

with � being the label for the meteorological data files.
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Figure 7.3: RINEX meteorological data file.

7.1.2 Data Conversion to RINEX

As the manufacturer knows the properties and internals of the receiver and its data best, the data is
ideally provided by the receiver in RINEX format directly, or, at least, software for the conversion
from raw receiver data to the RINEX format is provided.

Ashtech, Leica, and Trimble all include programs into their own post-processing software to gen-
erate RINEX files from the raw data. We recommend to use this original conversion software if
possible.

The Bernese GPS Software also contains conversion programs for various receiver types:
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Table 7.1: Bernese RINEX converters.

Receiver Types Converter Programs RINEX Files
Ashtech L12/P12/Z12/Z18 ASRINEXO Observation files

ASRINEXN GPS navigation files
ASRINEXG GLONASS navigation files

Rogue and Turborogue RGRINEXO Observation files
RGRINEXN GPS navigation files

Trimble 4000 SST/SSE/SSI TRRINEXO Observation files
TRRINEXN GPS navigation files

In addition to these programs a few auxiliary programs are made available for RINEX file manipu-
lation and RINEX met file creation:

Table 7.2: Auxiliary programs.

Action Auxiliary Programs Comment
File concatenation CCRINEXO RINEX observation files

CCRINEXN GPS RINEX navigation files
CCRINEXG GLONASS RINEX navigation files
CCRINEXM Meteo RINEX files

Met file creation RXMETEO
File splitting RNXSPLIT RINEX observation files
Display file contents RNXGRA
Preprocessing RNXSMT See Section 10.2

RNXCYC See Section 10.2

All programs run on all computer systems supported by the Bernese GPS Software.

The conversion programs are accessed in the menu system in Panel 2.5 . The help panels should
give enough information about the options to be used. Additional information can also be found in
the 	� � ������
 directory on our anonymous ftp account (see below) in the text file 	� � ������
�� � 
�� .

The program CCRINEXO may be used to concatenate several RINEX observation files of the same
station into one file. This program may also be used to extract the observations of one or more files
of a specified time interval, i.e., to cut the observation files for a particular session. Hint: if you
are running CCRINEXO—or other converter programs— in background mode, you must select
“ASIS” for “Automatic Filename Creation”. The program RNXSPLIT, on the other hand, is used to
split rinex files containing more than one site into several RINEX files, resulting in one file for each
site.

As there may be changes in the raw data format with the advent of new receivers, the distributed
Bernese conversion programs might not be suitable at all times. As long as we support the creation
of RINEX files for the above mentioned receiver types with our own converters, the latest versions
(at least the executables for DOS) can always be downloaded from our anonymous ftp account:
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�
��� �	��� � �����	��� ������ � � ��� � �� ��� � � � ����� ��� � � ����� � ����� ��
��� �	��� � �����	��� ������ � � ��� � �� ��� � � � ����� ��� � � ����� � ����� �

Please contact AIUB for updated sources for UNIX and VMS systems.

7.2 Transfer RINEX ��� Bernese

The RINEX format is well suited for data transfer. RINEX is very flexible, and because it is an
ASCII format, the transfer between different operating systems is simple. However, the processing
software has to work extensively with observation files. The input/output operations are much faster
if binary files are used. Therefore, the Bernese GPS Software transfers all the RINEX observation
files and navigation messages into the Bernese binary format. If RINEX meteo files are to be used,
they are translated, too. In this case, however, the Bernese file is an ASCII file as well.

We refer to Chapter 24 for the description of files used by the Bernese GPS Software. For each
RINEX file containing both phase and code observations for a given station, the following four
Bernese observation files are created:

� � 	 � � ����� phase zero-difference header file (contains information about the station, receiver,
antenna, ambiguities etc.),

� � 	 ��� ����� phase zero-difference observation file (contains phase observations),

� ���� � ����� code zero-difference header file (contains similar information as the phase zero-
difference file, but no ambiguities),

� ������ ����� code zero-difference observation file (contains code observations).

The navigation messages in RINEX files are transferred into Bernese broadcast orbit files (usu-
ally with the extension � ����� ) or into orbit files in SP3 format (extension � 	 ��� ). The RINEX files
containing meteorological data are translated into Bernese meteo files (extension � ��� � ).

7.2.1 Transfer RINEX ��� Bernese

There are four programs in the transfer part of the Bernese GPS Software translating RINEX data
into the Bernese format. All programs are accessible through Menu 2.7 .

RXOBV3 ( Menu 2.7.1 ) transforms RINEX observation data into Bernese code/phase header/ob-
servation files. The format of the Bernese files has not changed since Version 3.4. The program may
process a list of RINEX observation files. The user may specify so-called translation tables to mod-
ify information coming from RINEX files. There are three translation tables which may be used.
Examples for all three tables may be found in Chapter 4.

The station name translation table may be used to make sure that you end up with a unique set of
station names in the Bernese observation files. It has the default extension � 
���� and is located
in the campaign-specific station directory 
���� .

The receiver/antenna name translation table may be used to define a unique set of receiver and
antenna names. The file containing this table is located in the � 
 �	� ��� � ( 
 ��� ��� ��� on VMS,

 �	����� � on DOS) directory and has the default extension � ����� .
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The antenna height translation table may be important if the antenna heights in the RINEX files
are wrong or if they have been measured with respect to a non-standard reference point. The
translation table has the default extension � ����� and it is located in the campaign-specific
station directory 
���� .

For more details concerning the options of program RXOBV3 we refer to the corresponding help
panels. RXOBV3 does not accept more than one station in each RINEX file. If data stemming from
more stations are stored in one RINEX file, it is necessary to split up the RINEX file using program
RNXSPLIT (see Section 7.1.2).

RXNBV3 ( Menu 2.7.2 ) transforms the GPS RINEX navigation messages into Bernese broadcast
files. The program has no options. It can process a list of RINEX navigation files.

RXNPRE ( Menu 2.7.7 ) transforms the GPS and the GLONASS navigation messages into the SP3
format (see Chapter 8.3.3).

RXMBV3 ( Menu 2.7.3 ) transforms the RINEX meteo files into Bernese meteo files. RINEX pro-
vides one meteo file per site and session, in the Bernese format one meteo file per site (in one run of
the program GPSEST only one meteo file per site may be specified) is required. Therefore, the pro-
gram RXMBV3 may concatenate RINEX meteo files from different sessions into one (site-specific)
Bernese meteo file. Optionally, a station name translation table may be used.

There are three more programs accessible through Menu 2.7 . RNXGRA ( Menu 2.7.4 ) cre-
ates a simple graphic of the observations available in the RINEX file(s) selected. RNXCYC
( Menu 2.7.5 ) could be used for a pre-processing step on the RINEX level. This program is de-
scribed in Chapter 10. Recommended for use as a preprocessing program on the RINEX level, how-
ever, is RNXSMT ( Menu 2.7.6 ). A detailed description of this program is given in Chapter 16.

7.2.2 Transfer Bernese ��� Rinex

The program BV3RXO ( Menu 2.6.1 ) transforms Bernese code/phase header/observation files into
RINEX format observation files. More than one Bernese file may be written into one RINEX ob-
servation file. Be aware of the fact that only single-difference files are cleaned in the Bernese pro-
cessing procedure and that RINEX files generated from Bernese zero-difference files are therefore
not clean. Program BV3RXO makes use of a so-called receiver information file to supply additional
information needed to create the RINEX headers (see Panel 0.3.1 and Chapter 24).

The program BV3RXN transforms one or more Bernese broadcast file(s) into RINEX navigation
message file(s). Normally, for each Bernese broadcast input file one RINEX output file will be
created, but it is also possible to specify the same output file for several Bernese input files. All mes-
sages will then be written into the same RINEX navigation message file. Because Bernese broadcast
files do not exist for GLONASS, the program BV3RXN may only be used to generate GPS RINEX
navigation message files.

7.3 The SINEX Format

7.3.1 Definition of the SINEX

At the 1994 IGS Workshop on the Densification of the IERS Terrestrial Reference Frame through
Regional GPS Networks (JPL, Pasadena, December 1994), it was decided to start an IGS pilot
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project to prove the concept for a distributed processing of GPS data (see, e.g., Section 18.4). For
that purpose, it was necessary to define a data (resp. solution) exchange format, the Software INde-
pendent EXchange (SINEX) format [Kouba et al., 1996]. This format should contain all important
information necessary to combine coordinates, velocities, and Earth orientation parameter (EOP)
estimates. In Section 24.8.13, we give more information concerning the contents of SINEX files.

7.3.2 Bernese NEQ File ��� SINEX

SINEX files contain a subset of the information available in the Bernese normal equation files (see
Sections 24.8.8 and 24.8.9). The conversion Bernese NEQ 3 � SINEX is generated by the combi-
nation programs ADDNEQ and ADDNEQ2, which allow to store normal equation files as well as
SINEX files.

The SINEX files may contain additional information such as the 3-character identification of the
agency, the identification of the data source, as well as information concerning the blocks “ � �������
������� ��� �� � ”, “ � ������� �������� ��� ”, and “ ����	 ��� ���� � ����
���� ��� ��� ����
 ”. A general file, described in de-
tail in Section 24.4.9, makes it possible to include this information into the SINEX file automatically.

A piece of information which became important some time ago (July 1996), is the elevation-
dependent antenna phase center model used for the processing (see Section 24.4.5). In the present
Version 4.2, the characters “ ��������� ” denoting items that are not specified, are written into the SINEX
file. If you use, e.g., the recommended model ����
 ����� [Rothacher, 1996], you have to “hard-wire”
this name in the source code of the subroutine 
�����
�� � or 
�����
������� .

Writing Earth rotation parameters into the SINEX file is supported by the new program ADDNEQ2
only.

A remark also concerning the station names used in the SINEX file: let us assume that the station
names used in the processing using Bernese consists of the 4-character codes of a site and the
associated domes number (e.g., 
�� ��� ��������� � � � � ). In the SINEX format, a site is characterized by
the 4-character code and a 	 � flag (A-Z), indicating the occupation. We interpret the station names in
a way that all stations with the same first 4 characters belong to the same site. It may cause troubles,
if you use a different naming convention.

7.3.3 SINEX ��� Bernese NEQ File

ADDNEQ needs normal equations in the Bernese normal equation ( � ����� ) format (see Section
24.8.8) as input. We developed the program SNXNEQ to allow the conversion of SINEX files into
Bernese NEQ files. Furthermore, SNXNEQ is able to generate Bernese coordinate ( �� ��� ), veloc-
ity ( � � ��� ), and variance-covariance ( ���� � ) files. With these options you may “import” and process
results obtained from other analysis centers using different processing tools.

The program may also be used to estimate approximate values of normal equation rescaling factors
to ensure that in a combined solution all contributing solutions get a reasonable correct weight. The
determination of proper rescaling values is essential, if you combine results obtained from different
software packages. As reference (rescaling factor 1.0), we use the first SINEX file selected in the
F-file (more details are given below). For common sites (specified in the N-file with the keyword
�� � ����� ), we derive rescaling factors from the main diagonals of the associated normal equations
(computed from the given covariance information). These rescaling factors may be stored in a � 
�� �
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file (keyword �� � ���� � in the N-file). This file may then be used together with the generated normal
equation files as input for ADDNEQ. More information is given in Chapter 18 and Section 24.8.14.

The program SNXNEQ is not supported by the menu system. Please use the command � ������	�


�� 
������ (see Section 3.8) to prepare and start the program. Below, we give some important informa-
tion concerning the input files.
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Figure 7.4: N-file of program SNXNEQ.

The input files �����
�� , ����	 ��� , � � 
 � ��� , ����� ��� , 
�� 
 � ��� , 
 ��
������ , and 
 ��
 � ��� are general files and
need no special explanations.

������� The specified coordinate file is used as master file to create coordinate files (specified
in the F-file).

� ��� ��	 � The specified velocity file is used as master file to create velocity files (specified in
the F-file).

� ���� � � SINEX files contain no station numbers. If station names given in the SINEX files are
identical with the station names given in this coordinate file, the corresponding station
number is written to the output coordinate files, velocity files, and normal equation
files (specified in the F-file).

�� � ����� Coordinate file defining the common sites which are to be used to derive approximate
rescaling factors. If you do not specify a file, all sites of the SINEX files are used for
the computation.

�� � ���� � A � 
�� � output file containing the computed rescaling factors.

F-file

You have to enter the name of one or more SINEX file(s) in the first column of the file. In the other
columns you may specify the output files: � ����� files, ���� � files, �� ��� files, and � � ��� files.
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I-file

Please do not change the default options (all settings to ��� or
�
).

We tested the conversion program SNXNEQ using the SINEX distributions of the global IGS Anal-
ysis Centers, the Global Network Associated Analysis Centers, and some Regional Network Asso-
ciated Analysis Centers (SINEX files generated by at least 8-10 different SINEX “creators”). The
Bernese SINEX reading routine reads both version 0.05 and 1.00 SINEX files. In case of problems,
you can get assistance from AIUB.

7.3.4 Generating Bernese NQ0 Files from SINEX and NEQ Files

The new format of the Bernese normal equation files can be generated from the SINEX files, using
the program SNX2NQ0, or from the old normal equation files (NEQ-files), using the program
NEQ2NQ0 (see Chapter 19). The programs are not supported by the menu system and they use
only one input file (N-file). The format of the N-file is identical for both programs:
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Figure 7.5: N-file of programs SNX2NQ0 and NEQ2NQ0.

7.4 External Data Sources

7.4.1 CODE Products

The Center for Orbit Determination in Europe (CODE) is one of at present eight IGS analysis
centers. CODE is a joint venture of the Astronomical Institute of the University of Berne (AIUB)
and the Swiss Federal Office of Topography (L+T), the German Federal Office of Cartography and
Geodesy (BKG), and the French National Geographical Institute IGN). CODE is located at the
AIUB in Berne. The CODE IGS products are made available on the AIUB anonymous ftp account.
Apart from these IGS products, several other files that are specific to the Bernese GPS Software may
be downloaded. This section describes how to use anonymous ftp to obtain the CODE and Bernese
products.
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In this section we use the following symbols:

Symbol: Meaning: Example:

������� GPS week
��� ���

� day of week
�  Sunday,

�  Monday, ...
�  Saturday

*$*$*$* 4-digit year
��� ���

*$* 2-digit year
���

����� day of year
� ���

� � month of year
���

To access AIUB’s anonymous ftp server use

address:
�
�����	��� ������ � �

login: �������$*�� ����

password: your full e-mail address
products: ��� � � �� (to get to top directory of AIUB’s ftp area)

or direct your browser to

� ��� �	��� � �����	��� ������ � � ��� � �� �
After entering our anonymous ftp area in this way, you will see several subdirectories. Our products
are stored in two main directory trees according to the following structure:

9�����������8 W�W�W ��
�/ .�>2���(W�W�W�-2T�T�6
� W�W ����
�����+ � W�W�-2T�T�=
� W�W ��[���/���	���� � W�W�-2T�T�G
� W�W 1���+ � W�W�-2T�T L
� W�W�>28�9 � W�W�-2T�T�P
� W�W:��
�� � W�W�-2T�T�Q
� W�W 
�[�
 � W�W�-2T�T��

� W�W�-2T�T�T
� W�W 6������
� W�W 6�����-

BSWUSER contains files specific to the Bernese GPS Software. These can either be general
Bernese files or IGS products in a format specific to the Bernese software. Examples of gen-
eral files, in the Bernese format, are the IERS pole files, the antenna phase center file, and
the satellite information files. IGS products in the Bernese file format are, for instance, daily
troposphere and orbit estimates or weekly coordinate and troposphere estimates. All files are
in uppercase and UNIX-compressed. The notation for the filenames is


�
�
 *$* ����� �	������� � for daily files (e.g., troposphere, orbits),

�
�
�������� U �	������� � for weekly files (e.g., poles, coordinates),

where the solution identifiers 
�
�
 are
���� for CODE IGS final solutions,
��� for CODE IGS rapid solutions,
�� � for CODE EUREF (European) solutions,
����� for broadcast clock corrections.
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ATM contains tropospheric zenith path delay estimates for our global IGS and regional
EUREF solutions, as well as for the rapid IGS solution where the final solution is not yet
available. It contains the ionosphere information from the European solution in IONEX
format (extension ��� 
 ) and in Bernese format (extension � ��� ). The files are arranged in
yearly subdirectories.

GEN contains general Bernese software files. Here, the official IERS pole files (C04 and
Bulletin A (rapid)) in the Bernese format, the 
���������� ����� ����� and 
���� � *$*$*$*��� � 
 files
and the antenna phase center file 	�����
 � ����
�� ��� may be found. Yearly subdirectories
contain weekly CODE final ERP files, which are consistent with the corresponding orbit
solutions stored in the ftp directory ������ . Please note that the ERP files located in the
��� � area are in the Bernese pole format and may, therefore, be directly used by the
Bernese GPS Software Version 4.2. If you want to use ERP files produced by the IGS,
which are in the IERS format, a conversion using the program POLUPD is required
(see Section 14.3.2).

A file 
���������� ����� may be downloaded from our anonymous ftp directory
�
��� �	��� � �����

��� ������ � � ��� � �� ����
�
�� 
 � � � ��� � � which contains entries for all ever active GPS satel-
lites. Do not use this file with the Bernese GPS Software Version 4.2, otherwise you
may get wrong satellite antenna offsets and radiation pressure a priori values for PRN
numbers which were occupied by several satellites in the past. Always use the file

���������� ����� � ����� , or in case of processing of “old” data, create another file, based on

���������� ����� , containing one entry per PRN number. The Bernese GPS Software Ver-
sion 4.2 does not yet consider the time windows given in the 
���������� ����� file.

ORB contains daily updated files with P1-P2 and P1-C1 differential code bias (DCB) infor-
mation. Yearly subdirectories contain broadcast clock information, satellite clock cor-
rections in Bernese format for every 5 minutes clocks from the CODE IGS final solution,
and P1-P2 DCB estimates from the final and rapid solutions. The orbit information gen-
erated by CODE may be found in the ftp directory ������ (see below). The corresponding
SP3 files ( � � ��	�� ) also contain precise clock corrections for the satellites (every 15 min-
utes).

Please note that the Bernese GPS Software Version 4.2 does not handle P1-C1 DCB
corrections, consequently, never introduce this type of files in GPSEST Version 4.2.

STA contains CODE’s antenna height and station name translation tables and ocean loading
file, station coordinates and velocities in the ITRFyy, IGS_yy, and EURF97 realiza-
tions. Yearly subdirectories contain weekly coordinates from CODE IGS and EUREF
solutions as well as monthly coordinate files in the ITRF ( ����� ��� �#*$*��� ��� , until June
2000) and IGS realization ( ����
 � � �#*$*��� ��� , since June 2000).

DATPAN contains the station name abbreviation table used by CODE.

TXT contains text files such as the read-me file describing the generation of the DE200
ephemeris binary file.

EXAMPLES contains processing examples.

CODE contains our official IGS products. The final products are arranged in yearly subdirectories,
the rapid and predicted products are stored in the top directory until the final products for the
corresponding day (or week) are available. A summary of the IGS products available on our
anonymous ftp is provided in Table 7.3. The products include precise orbits, ERPs, satellite
and receiver clock corrections, and global ionosphere maps.
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Table 7.3: CODE products available through anonymous ftp.

CODE rapid and predicted products available at ����� � " " ����� 	����	��
� 	���� "�� ����
 " � ���� " :
� ������������� 	 � ����� 
 CODE rapid orbits
� ������������� 	 � ����� � CODE 24-hour orbit predictions
� ������������� 	 � ����� ��� CODE 48-hour orbit predictions
� ������������� 	 � ������� � CODE 5-day orbit predictions
� ������������� 	 �
 ��� 
 CODE rapid ERPs belonging to the rapid orbits
� ������������� 	 �
 ��� � CODE predicted ERPs belonging to the predicted orbits
� ������������� 	 �
 ��� ��� CODE predicted ERPs belonging to the predicted orbits
� ������������� 	 �
 ����� � CODE predicted ERPs belonging to the predicted orbits
� ������������� 	�� ��� � 
 CODE rapid clock product, 5-minute values, clock-RINEX format
� ������������� 	 � 
�� � 
 CODE rapid troposphere product, SINEX format
� ��
 ��������� 	���� � CODE rapid ionosphere product, IONEX format
� � � ��������� 	���� � CODE 1-day or 2-day ionosphere predictions, IONEX format
� ������������� 	 � � ��� 
 CODE rapid ionosphere product, Bernese format
� ������������� 	 � � ��� � CODE 1-day ionosphere predictions, Bernese format
� ������������� 	 � � ��� ��� CODE 2-day ionosphere predictions, Bernese format� ��� ��������� 	 � ������� � CODE 5-day GLONASS orbit predictions (based on broadcast orbits)
� ��� � 	 � � � CODE moving 30-day P1-C1 DCB solution, Bernese format
� � ��� 	 � � � CODE moving 30-day P1-P2 DCB solution, Bernese format

CODE final products available at ����� � " " ����� 	����	��
�
	!��� "�� ����
 " � �����$" ������� " :
� ������������� 	 � ��� 	#" CODE final orbits, our official IGS orbit product
� �����������$ 	 �
 � 	#" CODE final ERPs belonging to the final orbits, values for the full week
� ������������� 	�� ��� 	#" CODE final clock product, 5-minute values, clock-RINEX format
� ������������� 	 � 
�� 	#" CODE final troposphere product, SINEX format
� ��� ��������� 	���� � 	#" CODE final ionosphere product, IONEX format
� ������������� 	 � � � 	#" CODE final ionosphere product, Bernese format
� �����������$ 	�� � � 	#" CODE weekly SINEX product
� �����������$ 	�� � � 	#" CODE weekly summary files
� � � ��������� 	 � ��� 	#" CODE precise GLONASS orbits (for GPS week 0990–1066)
� � � �������$ 	�� � � 	#" CODE weekly summary files of GLONASS analysis
� ��� ������%�% 	 � � � 	#" CODE monthly P1-C1 DCB solutions, Bernese format
� � ���&����%�% 	 � � � 	#" CODE monthly P1-P2 DCB solutions, Bernese format

Note that our precise orbit files should always be used together with the corresponding pole
files!

7.4.2 IGS Products

The products of all IGS analysis centers are archived at three global data centers together with
the observation data. The combined official IGS products may be found at the same locations.
They consist of precise orbits, ERPs, coordinates and velocities of the ground stations, and tro-
pospheric zenith delays. For more information please visit the web-site of the IGS Central Bureau
������� �	��� ����
 ������������	���
���� � ��� .

Within the IGS we strive to keep the internet load at a minimum. Everyone is therefore advised to
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access the nearest global data center. The three data centers are located at IGN (France), CDDIS
(USA east coast) and SIO (USA west coast). Below, we describe very briefly how to access these
global data centers and where to find the IGS data and products.

To access IGN located in Paris, France, use the following commands:

Anonymous ftp: address: ����
 �	����
�� � ������� � �
login: �������$*�� ����

password: your full e-mail address
data: ��� ����
 � � �����
products: ��� ����
 ������� ��� � ��


Internet browser:
�
��� �	��� ����
 �	����
�� � ������� � � ������ � ����
 �

To access CDDIS located near Washington, USA, use the following commands:

Anonymous ftp: address: ��������
���� ��
 � � �	���
���� � ���
login: �������$*�� ����

password: your full e-mail address
data: ��� ���� ������
 ������
 � �����
products: ��� ���� ������
 ������� ��� � ��


Internet browser:
� ��� �	������������
���� ��
 � � �	���
���� � ��� ������ ������
 �

To access SIO located in California, USA, use the following commands:

Anonymous ftp: address: �������	� ��
 � �	� ���
login: �������$*�� ����

password: your full e-mail address
data: ��� ���� ��� � ����� � *$*$*$* � �����
products: ��� ������� ��� � ��
 ���������

Internet browser:
� ��� �	�����������	� ��
 � �	� ��� ������ �

The IGS maintains the so-called Central Bureau Information System (CBIS). The primary func-
tions of the CBIS are to facilitate communication, coordinate IGS activities, establish and promote
compliance to IGS network standards, monitor network operations, and quality assurance of data
and maintenance of documentation. The CBIS is accessible on the internet by anonymous ftp and
the information is mostly available in easy-to-handle ASCII files. Alternative access methods are
provided as well, such as third-party e-mail servers and a web site.

The CBIS can be accessed in the following ways:

web: ������� �	��� ����
 ������������	���
���� � ���
ftp:

� ��� �	��� ����
 ������������	���
���� � ���
e-mail: ����
 ��#&�����
 ������������	���
���� � ���

For more information about the CBIS please send an e-mail to ����
 ��#&�����
 ������������	���
���� � ��� .
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