
22. Program Structure

22.1 Introduction

In this chapter we give an overview of the programs of the Bernese GPS Software Version 4.0 . This
includes the program structure and a complete list of all GPS programs. We also include the programs
which are NOT supported by the menu system.

Furthermore we add remarks concerning programming standards and programming conventions for
those users, who for whatever reason would like to (or have to) change the source code.

In Chapter 3 we saw that the menu system makes the interaction between the user and the programs
much easier. Here we only consider the GPS main programs. If there is a menu program available
for a specific GPS main program, the name of the menu program may be derived from the (usually
6-character) name of the main program by adding a “ � � ”.

22.2 Overview of the Program Structure

The directory structure is given in Figure 22.1.

The root directory ��� (UNIX) or ��� (VMS or DOS) of the Bernese GPS Software Version 4.0 may
be defined by the user (e.g. �	��
��	
�� ). Below we give a short description of the contents of its subdir-
ectories.

�����
In the

�����
directory and its subdirectories all ����
��	
��	� sources files of the main programs

are stored.

� �����	
�� contains all important programs dealing with the processing of the GPS obser-
vations,� ������
�� contains the programs of the menu system, and

� � �	
�� contains all programs necessary for the automated processing.

� ��� The Library directory contains five subdirectories. The

����� � ����
�� directories contain general routines (e.g. inversion routines, transformation
routines, astronomical routines), the�	� � � ����
�� directories contain most of the subroutines called by the

� � ���	
�� programs,
the
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Figure 22.1: Program Structure of the Bernese GPS Software Version 4.0 . The Directory Abbre-
viations are given for the UNIX System (first entry), the VMS System (second entry),
and the DOS System (third entry).
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22.2 Overview of the Program Structure

��� ��� ����
�� directories contain most of the subroutines which are platform-dependent
(DOS: L_*.FOR, UNIX: U_*.f, VMS: VMS_*.FOR). For the UNIX ver-
sion you also find some � routines here. The linking process on some plat-
forms makes it necessary to store some platform-dependent routines also in
the ����� � ���	
�� and the

� ��� � ���	
�� directories. The� ��� � ����
�� directories contain most of the subroutines called by the
� ������
�� programs,

and the
����� � ����
�� directories contain the ���!
��	
���� include files.

��� �!
�� is a directory where different important information is stored. Many of the files in this dir-
ectory are described in Chapter 23.

��"	� contains command files (scripts) to compile and link single routines or to
recompile all modules of the software.#����
contains the HELP panels. HELP panels may be displayed on request as on-
line HELP for each input panel of the menu system.� �!� contains an example of a process control file for the BPE (see Chapter 21).

�!$ � contains skeleton files needed by the menu system to prepare the input files
for the Bernese main programs.% ��� contains the documentation files (in ASCII and in postscript format), such
as the installation guide and the entire documentation.� ��� contains important general files (e.g. satellite information files, geodetic
datum definition files, the definition of the constants to be used by the
Bernese programs, etc).

����" contains the necessary input file examples for the programs of the
� � ���	
��

directory which are not supported by the menu system.� ��� contains the original panels (master copies). On a multi-user system these
panels are copied automatically to the corresponding user directories
( �&�(' � �	�)'*�+�-, � ����. ) during installation.

���!
 � � � contains basic command files which are necessary for the automated pro-
cessing using the BPE.

� � � contains the panels for the example PCF files in the directory
� �!� . These

panels are copied automatically to the corresponding user directories
( �&�('�� � �)'*�+�-,/� � ��. ).

�(�!��
���� � � contains the scripts of the example PCF files in the directory
� ��� . These

scripts are copied automatically to the corresponding user directories
( �&�('�����
�� � �)'0�1�-,/���!
 � � ��. ).

� % � contains the original BDS files (platform-independent script language, see
Chapter 21). The corresponding platform-dependent files are given in the
directory ����
�� � � .

Predefined campaign specific directories � �32 ��4 (UNIX) or freely definable campaign directories
(UNIX, VMS, DOS) are not included in Figure 22.1. The data disk(s) may therefore completely be
separated from the disk containing the Bernese programs.
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22. Program Structure

22.3 Summary of the Main GPS Programs

The programs of the Bernese GPS Software Version 4.0 (directory
� � ���	
�� ) may be arranged accord-

ing to Figure 1.1. This subdivision of the programs may also be found in the structure of the menu
system ( Menu 0.2 ).

(1) Transformation part ( Menu 2 , see Chapter 7)

(2) Orbit part ( Menu 3 , see Chapter 8)

(3) Processing part ( Menu 4 , see Chapter 10 - 17)

(4) Simulation part (not supported by the menu system, see Chapter 19)

(5) Service part ( Menu 5 , see Chapter 20)

The following Table gives an overview and a short description of the individual program units of the
five parts of the software.

Name Menu Purpose
Transformation part
TRRINEXO 2.5.1.1 Transform Trimble code/phase data into RINEX data
TRRINEXN 2.5.1.2 Transform Trimble broadcast data into RINEX data
ASRINEXO 2.5.4.1 Transform Ashtech code/phase data into RINEX data
ASRINEXN 2.5.4.2 Transform Ashtech broadcast data into RINEX data
RGRINEXO 2.5.5.1 Transform Rogue code/phase data into RINEX data
RGRINEXN 2.5.5.2 Transform Rogue broadcast data into RINEX data
CCRINEXO 2.5.6.1 Concatenate RINEX observation files
CCRINEXN 2.5.6.2 Concatenate RINEX navigation file
CCPREORB 2.5.6.3 Concatenate precise orbit files
RNXSPLIT 2.5.7 Split multiple-station RINEX observation files
RXMETEO 2.5.9 RINEX meteo file creation
BV3RXO 2.6.1 Transform Bernese code/phase data into RINEX files
BV3RXN 2.6.2 Transform Bernese broadcast data into RINEX files
RXOBV3 2.7.1 Transform RINEX code/phase data into Bernese files
RXNBV3 2.7.2 Transform RINEX broadcast data into Bernese files
RXMBV3 2.7.3 Transform RINEX meteo data into Bernese files
RNXGRA 2.7.4 Pseudo-graphics of RINEX observation files
RNXCYC 2.7.5 Preprocessing on the RINEX level
NGSRXO - Transform NGS code/phase data into RINEX files
NGSRXN - Transform NGS broadcast data into RINEX files
RXSTATUS - Produce a 2-lines summary for RINEX files

continued on next page
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continued from previous page

Name Menu Purpose

Orbit part
BRDCHK 3.1.1 Check broadcast files (interactive version)
BRDTST 3.1.2 Check broadcast files (automatic version)
PRETAB 3.2 Transform broadcast or precise orb. into tabular orbits
ORBGEN 3.3 Generate / update standard orbits
STDDIF 3.6 Display differences between two standard orbits
STDPRE 3.7 Produce precise eph. format from standard orbit
SATCLK 3.8 Extract satellite clock information from broadcast messages
DEFO93 3.9.1 Extended orbit model: generate standard orbit
UPDO93 3.9.2 Extended orbit model: update standard orbit
ORBIMP 3.9.3 Extended orbit model: fit orbit using precise orbit information as

observations
STDELE 3.9.4 Comparison of osculating elements
ORBCMP - Helmert transformation between different precise orbits
STDHLM - Helmert transformation between two standard orbits
STDPLT - Compute differences between 2 standard orbits and create plot file

Processing part
CODCHK 4.1 Check code (or code single difference files)
CODSPP 4.2 Single point positioning using code
SNGDIF 4.3 Form single difference obs- and header-files
OBSTST 4.4.1 Check phase single diff. files for cycle slips (old version)
MAUPRP 4.4.2 Manual/automatic phase preprocessing (cycle slips, outliers)
GPSEST 4.5 Parameter estimating program
IONEST 4.7 Estimation of ionosphere models
ADDNEQ 4.8.1 Combination of solution based on normal equations

Simulation part
GPSSIM - Simulation of GPS code/phase observations

Service part
SATGRA 5.1 Graphical display of observation files
SATMRK 5.1 Mark/reset observation flags
OBSSPL 5.1 Split observation files
CHGHED 5.2 Change header information of observation files
REDISP 5.3.1 Display residual files
RESRMS 5.3.2 Check residuals for outliers
COMPAR 5.4.1 Comparison of several coordinate sets, repeatabilities
HELMER 5.4.2 Helmert transformation between two coordinate files
CRDMRG 5.4.3 Merge coordinate files
POLUPD 5.5.1 Reformat and update pole format

continued on next page
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continued from previous page

Name Menu Purpose
POLXTR 5.5.2 Compose continuous pole file from a series of pole files
CODXTR 5.6.1 Extraction summary of COMPAR output
DEFXTR 5.6.2 Extraction summary of ORBGEN output
MPRXTR 5.6.3 Extraction summary of MAUPRP output
GPSXTR 5.6.5 Extraction of coordinates, baselines, ambiguities from GPSEST /

ADDNEQ output
PREWEI 5.6.7 Change accuracy code of precise orbit files
OBSFMT 5.7.1 Transform binary header- and obs-files into ASCII
FMTOBS 5.7.2 Transform ASCII into binary header- and obs-files
STDFMT 5.7.3 Transform std. orbit and radiation pressure coeff. files into ASCII
FMTSTD 5.7.4 Transform ASCII into std. orbit and radiation pressure coeff. files
NEQFMT - Transform binary NEQs into ASCII NEQs and vice versa
SNXNEQ - Transform SINEX file (V0.05, V1.00) into Bernese NEQ files
SP3SP1 - Transform precise SP3 orbit format into SP1 format
SP3SP2 - Transform precise SP3 orbit format into SP2 format
PHCCNV - Transform Antenna phase center corrections into the Bernese format
PRPMET - Transform estimated TRP files into meteo input files (MET)
BLHXYZ - Transform geographic coordinates into geocentric x-y-z coordinates
COOVEL - Propagate coordinates with a given velocity field
AMBCHK - Check the solved ambiguities from different resolution strategies
COOSYS - Apply Helmert parameters to a coordinate set
NUVELO - Compute NUVEL1 or NUVEL1A velocities
WD2PWV - Extract PWV values from zenith wet delay values from TRP files

Table 22.1: List of the Bernese GPS Software Version 4.0 Main Programs.

To run programs which are not included in the menu system (symbol - in Table 22.1) you may use
the 
��	� ��� � command (see Section 3.8). In that case you have to “manually” prepare the input files
(so-called N-files, F-files, and I-files).

22.4 Flow Diagrams and Decompositions

In the documentation of the former Versions of the Bernese GPS Software flow diagrams and de-
compositions were included for each program. This information is of interest for those users wish-
ing to understand the programs in more detail. This information is still available on request. Please
contact the Bernese team in order to obtain the decomposition files for a special program (or for all
programs).

22.5 Programming Standards and Conventions

All Bernese GPS programs Version 4.0 (in the
� �����	
�� directory as well as the menu system programs

of the
� ������
�� directory) are written in ���!
���
	����5�5 . Those users who would like to make changes in

the programs have to look to the following aspects:
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22.5 Programming Standards and Conventions

(1) maximum dimensions

(2) �	� ��� �!� declarations

(3) Recompilation of single programs

22.5.1 Maximum Dimensions and Commons

Most of the main programs contain in the declaration part maximum dimensions. Figure 22.2 shows
the maximum dimensions for the program COMPAR as an example.

6687:9<;-=>7:9<?A@B=>7<C:DFE:=HGIDFE6KJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J6 LHCFM ?<9<NHC<O6 P:9<Q<9H7<C:RHC:QTSU7:9<;<V-=W?:XZYH[�\]7:9<;FEIR<9:X:^H[<[�\]7:9<;<V<?:M<X`_>[�\]7:9<;<?-=WD:Xba:[�\]7:9<;<V<?H@FXc_d\]7:9<;<LFEI?:X:^H[<[<[Be6 C:DH@ ?<9<NHC<O6 LHCFM ?-=WDIfF;6 P:9<Q<9H7<C:RHC:QTSU7:9<;<V-=W?:XZYH[�\]7:9<;FEIR<9:X:^H[<[�\]7:9<;<V<?:M<X`_>[�\]7:9<;<?-=WD:Xba:[�\]7:9<;<V<?H@FXc_d\]7:9<;<LFEI?:X:^H[<[<[Be6 C:DH@ ?-=WDIfF;6 LHCFM NHP g<h:Y8ijNHP k:YH[lib=WLH7 9-=W;lilE>fFD G<E6 P:9<Q<9H7<C:RHC:QTSU7:9<;<V-=W?:X<kHa:[�\]7:9<;FEIR<9:X:^H[<[�\]7:9F;<V<?:M:X`_>[�\]7:9<;<?-=WD:Xba:[�\]7:9<;<V<?H@FXc_d\]7:9<;<LFEI?:X:^H[<[<[Be6 C:DH@ NHP g<h:Y8ijNHP k:YH[lib=WLH7 9-=W;lilE>fFD G<E6 LHCFM E<GI?<9<Q-=HEAimfF?<R<Q-=W;ZiAE:=W?-=I6:GIDbij@<CF6 G<EIVn_6 P:9<Q<9H7<C:RHC:QTSU7:9<;<V-=W?:X<kHa:[�\]7:9<;FEIR<9:X:^H[<[�\]7:9F;<V<?:M:X`_>[�\]7:9<;<?-=WD:Xba:[�\]7:9<;<V<?H@FXc_d\]7:9<;<LFEI?:X:^H[<[<[Be6 C:DH@ E<GI?<9<Q-=HEAimfF?<R<Q-=W;ZiAE:=W?-=I6:GIDbij@<CF6 G<EIVn_6 LHCFM o<7-EP:9<Q<9H7<C:RHC:QTSU7:9<;<V-=W?:X<kHa:[�\]7:9<;FEIR<9:X:^H[<[�\]7:9F;<V<?:M:X`_>[�\]7:9<;<?-=WD:Xba:[�\]7:9<;<V<?H@FXc_d\]7:9<;<LFEI?:X:^H[<[<[Be6 C:DH@ o<7-E
Figure 22.2: Maximum Dimension Declaration of the Main Program COMPAR.

Maximum dimensions are defined in a different way for different computer platforms. To increase
a specific parameter (e.g. MAXSTA) you may change the corresponding entry (e.g. change MAX-
STA=200 to MAXSTA=300). The necessary recompilation has to be done according to Section 22.6.

Usually it is enough to change the parameters in the main programs. The values of the maximum
dimensions are passed to the subroutines using the ����
	��
��	�p�	� �	� �!� blocks (see Figure 22.3).

66l6:GW7<7-GIDlL<?FGH6HqFE6KJ<J<J<J<J<J<J<J<J<J<J<J<J6:GW7<7-GIDFrW7F6I7:V-=W?FrW7:;:6HV-=W?!\]7:;<D:V-=W?6:GW7<7-GIDFrW7F6I7-EIR<9FrW7:;:6:EIR<9!\]7:;<D-EIR<966Z=WD-=WR-=W9<?-=IsICt6:GW7<7-GIDbL<?FGH6HqFE8VFGIQ87:9<;-=>7:9<?l@B=>7<C:DFE:=HGIDFE6KJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J7:;:6HV-=W?:XI7:9<;<V-=W?7:;<D<V-=W?:X�u]7:9<;<V-=W?!u7:;:6:EIR<9:XI7:9<;FEIR<97:;<DFEIR<9:X�u]7:9<;FEIR<9!u
Figure 22.3: Common Blocks defined in the Main Program COMPAR.

In some cases the subroutines use local variables for local maximum dimensions. Therefore it may
happen that some subroutines give an error message, if you increased a dimension parameter in a

Bernese GPS Software Version 4.0 Page 313



22. Program Structure

main program. To successfully run the changed program you may then have to correct local dimen-
sions in some subroutines, too. In the next section we explain how to recompile a subroutine.

For a maximum dimension statement occurring in many programs (such as
� ��"����	� or

� �	"��!��� ) it
makes sense to search (using the VMS command �!����
�� # or the UNIX command v	w�x&y ) for the cor-
responding string. That may help to reduce the iterations considerably.

Problems related to the change of a maximum dimension parameter may arise if the computer
memory is not sufficient to allow for the increased program size. That may happen, if “memory-
critical” parameters are changed such as the parameters

� ��" � ��
 2z� ��"������ 2{� ��"	� � � 2`� ��"���� � in
program GPSEST, or parameters

� ��" � ��
 2`� ��"	�	��4 in program ADDNEQ. The increased program
size may also reduce the program run-time considerably, if the computer system starts swapping in
and out parts of the memory.

22.6 Recompilation of Single Programs

Scripts to recompile program units are given in Figure 22.1. To recompile e.g. the subroutine GET-
STA in the directory

��� � � ���	
�� we have to use the command � ����� � �|� �����!��� . To recompile and link
e.g. the main program COMPAR in the directory

� �����	
�� we enter the command � � �����p��� ��� ��
 .
On the VMS and DOS platforms the link command

� $ � � ���}�	� ��� �	
 has to be used to activate the
changes.

Please note, that many routines are called from different places. An inexperienced (with the Bernese
programs) user, who wants to change a routine, should therefore use the mentioned �!����
�� # or v	w�x�y
commands to find out which programs are affected.
Scripts for a recompilation of all modules software are given in the installation guide (see Chapter
24).
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23. Data Structure

23.1 Introduction

This chapter gives an introduction into the data structure of the Bernese GPS Software Version 4.0 .
This includes a detailed description of the data files and formats used in the software. We start with
general input files used by most of the programs and conclude with a variety of output files.

23.2 Overview of the Data Structure

There are four major categories of files:

(1) general files

(2) campaign-specific files

(3) user-specific files

(4) temporary files

These four categories are illustrated in Figure 23.1.

General files and skeleton files (master copies) are stored in the program-specific directories. We
have a closer look at these general files in Section 23.4. An overview of the other directories of this
category ( ������
���� � � , etc.) was given in the previous Chapter (see Section 22.2).
There is a close connection between the files in some of the program-specific directories, in the user-
specific directories and the temporary directories: The �!$ � files are the skeleton files used by the
menu programs for the generation of the ��� � files (program input files) in both, the user-specific
(manual processing) and the temporary area (automated processing using the BPE). The directories
� � � 2~� �	� 2~� ��� , and ������
���� � � contain master copies of panel options and script files. The content
of these directories is copied to the user-specific directories � � � 2T� ��� 2T� �!� and ����
�� � � when cre-
ating the user area. With the exception of the directory

� ��� most of the data files belonging to the
program area are of technical nature (e.g. the I-, N-, F-, and T- files, see Section 23.9 or Chapter 3).
We therefore do not put much emphasis on these files, here.

All campaign-specific files are stored in the campaign directories ��� ��2`% ��� � �	� 2 ����� 2 ��
	� 2 ��
�" 2
�&��� 2 
���� 2 and �!��� . A detailed overview of the content of important files in these subdirectories is
given in the next sections of this chapter. The names of the subdirectories are not fixed. They might
be changed using the menu system ( Menu 0 ). This is not recommended, however. More information
may be found in the Chapters 3 and 5.

Bernese GPS Software Version 4.0 Page 315



23. Data Structure

Campaign 1
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$T / T: / T:

$X / X: / X:

AUTO_TMP

Figure 23.1: Data Structure of the Bernese GPS Software Version 4.0 . The Directory Abbreviations
are given for the UNIX System (first entry), the VMS System (second entry), and the
DOS System (third entry). The Data Area Abbreviations have to be defined on all Sys-
tems (e.g. in the

� ��� %���� � Script) and are in principle arbitrary. All “Program Area”
Subdirectories are shown in Figure 22.1.

User-specific data directories are used for the manual processing mode. Most of the directories con-
tain, as mentioned, copies from the master files of the program directories: ��� � (from INX or SKL)
or the directories � � � 2T� ��� 2`� �!� 2 ���!
�� � � stemming from the directories with the same names
in the “program area” (Exception: Files in the user directory ���!
�� � � stem from the master directory
���!��
���� � � and not ����
�� � � ; see also Chapter 22). The directory �(��
�$ is used in the manual processing
mode for temporary copies of files or for scratch files. The directories ����
�� � � and

� �!� are used for
the BPE, only.

Temporary files are important when processing with the BPE (see Chapter 21). The files of this group
are, in principle, nothing else than local copies for the automated processing with the BPE.
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23.3 Overview of the Data Files

The file types involved in the Bernese GPS Software Version 4.0 are summarized in this first section.
In the following sections we will explain the content of the files in more detail. We concentrate on
some specific directories: The General files of the program-specific area and all important files of
the campaign-specific area.

We may also divide the file types according to Menu 0.3 into the following groups (see Chapter 5).

� ���	��
	� � General files: Menu 0.3.1 (general data files stored in the program-specific dir-
ectory

� ��� ).

�����!��
	���	�����!��� Observation files: Menu 0.3.2 (raw data, RINEX data, Bernese observation
files).
Stored in the campaign-specific directory �!��� .

��
	����� Orbit files: Menu 0.3.3
Stored in the campaign-specific directory �!
�� .� �!����� ��� ���	���&�(� Miscellaneous files: Menu 0.3.4
Stored in the campaign-specific directories ����� 2 �	� ��2 �!
�� , and �&�	� .

� � � BPE files: Menu 0.3.5 (usually stored in the user area, master files also avail-
able in the program-specific directories).

Table 23.1 summarizes the data files, ordered according to the directory structure (and not according
to the menu items), and gives a short description for each file type.

Menu Example file Ext. Refer. Purpose� ���	��
	� � files: directory �!"�' � ���
0.3.1 �������!��� - 23.4.1 All physical constants used in the program

system
0.3.1

% ����� � � - 23.4.2 Geodetic datum information
0.3.1 
��	����������
�� - 23.4.3 Receiver characterization file
0.3.1 ����� ��
	� 23.4.4 Receiver/antenna name translation table
0.3.1

��# ��� � � � �3�I��� - 23.4.5 Antenna phase center eccentricities
0.3.1

� � � ����� - 23.4.6 Earth potential coefficients
0.3.1 �	��
 � �&���	�3�>��
 � - 23.4.7 Pole coordinates, UT1-UTC, UTC-GPS
0.3.1

� � � ���	��� - 23.4.8 Pole offsets of the combined C04 pole series
0.3.1 �����	��"�� - 23.4.9 General information file to be included in

SINEX output files
0.3.1 �!���	� ��� �����>���	� - 23.4.10 Satellite information file
0.3.1 ���	� � �&���	�3�W��
�" - 23.4.11 Satellite problem file

continued on next page
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continued from previous page
Menu Example file Ext. Refer. Purpose
0.3.1 ���	���!
��	"1� - 23.4.12 Station problem file

RINEX files: directory 
	���
RINEX file names and extension in transfer programs selectable
should follow the RINEX convention (see Section 23.5)

- ����� ����� 23.5 NGS code/phase observation files
- ����� ����� 23.5 NGS broadcast messages
- ����� ����� 23.5 RINEX observations
- ����� ����� 23.5 RINEX broadcast messages
- ����� ����� 23.5 RINEX meteo data

��������
	����� ���!��� : directory �����
0.3.2 ����� ��� # 23.6 Header file for code observations
0.3.2 ����� ����� 23.6 Code observations
0.3.2 ����� � � # 23.6 Header file for phase observations
0.3.2 ����� � ��� 23.6 Phase observations
0.3.2 ����� �	� # 23.6 Header file for code single difference

observations
0.3.2 ����� �	�	� 23.6 Code single difference observations
0.3.2 ����� � � # 23.6 Header file for phase single difference

observations
0.3.2 ����� � �	� 23.6 Phase single difference observations
0.3.2 ����� ��� # 23.6 ASCII image of a header and observation file

(code, zero- or single differences)
0.3.2 ����� � � � 23.6 ASCII image of a header and observation file

(phase, zero- or single differences)

��
�� ��� files: directory �!
��
0.3.3 ����� ��
 % 23.7.1 Satellite broadcast messages
0.3.3 ����� � 
�� 23.7.2 Precise ephemeris in SP1, SP2, or SP3 format
0.3.3 ����� ���	� 23.7.3 Tabular orbits
0.3.3 ����� ��� % 23.7.4 Standard orbits (Bernese orbit

representation)
0.3.3 ����� 
 � 
 23.7.5 Radiation pressure coefficient file
0.3.3 ����� � � � 23.7.6 Improved orbit parameters (result of an orbit

determination)
0.3.3 ����� ���	� 23.7.4 ASCII image of a standard orbit file
0.3.3 ����� ��
 � 23.7.5 ASCII image of a radiation pressure coeffi-

cient file� ������� ��� �	�	���&��� files:
a) station related files: directory �!���
0.3.4 ����� �!
 % 23.8.1 Station coordinates (geocentric)

continued on next page
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23.3 Overview of the Data Files

continued from previous page
Menu Example file Ext. Refer. Purpose
0.3.4 ����� ����� 23.8.2 Station eccentricity elements
0.3.4 ����� ��� � 23.8.3 Station velocities
0.3.4 ����� �!��� 23.8.4 Station name translation table
0.3.4 ����� # ��
 23.8.24 Antenna height translation table
0.3.4 ����� ��� � 23.8.25 Baseline definitions
0.3.4 ����� � � � 23.8.26 Cluster definitions input
0.3.4 ����� � � � 23.8.27 Cluster definitions output
0.3.4 ����� � ��" 23.8.28 Special fixed station file
0.3.4 ����� �	� � 23.8.29 Special station ftp file
0.3.4 ����� ��� � 23.8.30 Special troposphere file
b) Atmosphere related files: directory �	� �
0.3.4 ����� � ��� 23.8.18 Meteo or water vapor radiometer data
0.3.4 ����� �	
 � 23.8.19 Troposphere parameter estimates
0.3.4 ����� �!��� 23.8.20 Ionosphere models
0.3.4 ����� ����" 23.8.21 Ionosphere maps
c) Orbit related files: directory �!
��
0.3.4 ����� � � $ 23.8.22 Satellite clocks
0.3.4 ����� � � $ 23.8.23 Receiver clocks
d) Output files: directory �&�	�
0.3.4 ����� ����� 23.8.5 Covariances (of coordinates or of all

parameters)
0.3.4 ����� 
���� 23.8.6 Residuals
0.3.4 ����� ���	� 23.8.7 Program output
0.3.4 ����� ����4 23.8.8 Normal equations
0.3.4 ����� � ��� 23.8.9 Output listing files
0.3.4 ����� �	� � 23.8.10 Plot files
0.3.4 ����� ��
 � 23.4.7 Earth rotation parameters (Bernese)
0.3.4 ����� �&� � 23.8.11 IERS format of Earth rotation parameters
0.3.4 ����� �!��" 23.8.12 SINEX format (coordinates and velocities)
0.3.4 ����� � � � 23.8.13 Covariance components, NEQ-scaling file
0.3.4 ����� � % � 23.8.14 Observation editing file
0.3.4 ����� % � � 23.8.15 List of files to be deleted
0.3.4 ����� ��� � 23.8.16 Summary output file
0.3.4 ����� � � � 23.8.17

CODSPP output summary
0.3.4 ����� � � � 23.8.17

CODSPP output summary

Program related files: directory ��� � or/and ��$ �
0.3.1 �����������/�1� ��� ��� 23.9 Table to access general file names
0.3.1 �����������/�1� ��� ��� 23.9 File containing list of input file names

continued on next page
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continued from previous page
Menu Example file Ext. Refer. Purpose
0.3.1 ����������� � � ��� � � 23.9 File containing list of meteo file names

(GPSEST only)
0.3.1 ��������������� ��� �	� 23.9 Program options
0.3.1 �����������/�1� �!$ � 23.9 Text file�

Master copies (skeletons) in directory �!"�'��!$ � with extension �!$ �
Table 23.1: List of the Bernese GPS Software Version 4.0 Data Files. The Directory Names are those

of the UNIX Version. “ ����� ” stands for File Names or File Extensions chosen by the User.

Examples for all file types presented in the next sections are available on-line in the directory ��"�'����	"
(UNIX) / "1�	�<����"�� (VMS) / "1�I������" (DOS) usually with the name ��"�� ���	� ���Hx��	� (ext is the default
extension).

23.4 General Files

The general files are important files for the processing part. They are independent from the user and
also independent from the campaign processed. The files belonging to this group are stored in the
directory

� ��� of the Bernese GPS Software Version 4.0 .

23.4.1 Constant File

Type : ASCII

Directory : ��"�' � ��� (UNIX) / "1�	� � ����� (VMS) / "1�I� � ��� (DOS)

Content : All physical constants used in the program system.

Created by : User-defined.

Used by : Most of the programs.

Example : Figure 23.2. Also available in the distribution.

Further Information : � The constants refer to the WGS-84 system of constants. Exception
is GM, where the value from Laser ranging is used.

� The constant file is read at the beginning of a program and the values
are put into the ����
	��
	���l�	� ��� ����'��	�!������' (Include file).

� The values for � � � ��# � and � � ����� % are suited to specify the relat-
ive weights between phase and pseudo-code observations (if you use
both observation types simultaneously in the parameter estimation
program GPSEST).

� # 
	��� 2~� 
���� 2 �	
	��� , and
# � � 
	��� are used for the definition of the a

priori troposphere models (option ��"	��
	� � � � �	�����!� in GPSEST).
� The major constants contained in this file should not be changed by

the user.
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23.4 General Files

MIC:DHC:Q<9<?b6:GIDFEIR<9<D<RFElVFGIQALHC:Q<DHC-EWCtMIP-EAE<GIV<RH�:9<QHCbo<C:QFE:=HGIDba���[J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J
6 XA^H�<�<k<�:^IaFYHg!��@F[ o<C:?FGH6F=WRHOKGIVA?-=IMHN<R 7-r<EWCF6V<QHC-�-_�XZ_WYHk:YIaF^H[<[<[<[!��@F[ ?n_<J>6H9<Q<Q-=>C:QZV<QHC-�>f:C:D:6IO _Wr<EWCF6V<QHC-�<^�XZ_W^<^Hk<�<[<[<[<[<[!��@F[ ?F^-J>6H9<Q<Q-=>C:QZV<QHC-�>f:C:D:6IO _Wr<EWCF6V<QHC-�WP�X _>[:^Hh<[<[<[<[!��@F[ P�J>6:GW@<C V<QHC-�>f:C:D:6IO _Wr<EWCF6MI7 X8h<�<g!���<[<[Ha<an_WYW@�_W^ MHQ<9HoB=WRHOt6:GIDFEIR<9<D<RF�WC:9<Q<R<NZ7:9FE<E 7-�<�Hh:r<EWCF6:�<�<^MI7-E XZ_���h:^HkB_W^<YH[I@-^H[ MHQ<9HoB=WRHOt6:GIDFEIR<9<D<RF�<E<GI?<9<QZ7:9FE<E 7-�<�Hh:r<EWCF6:�<�<^MI7<7 Xja����<[:^Hk<g<�<[I@�_W^ MHQ<9HoB=WRHOt6:GIDFEIR<9<D<RF�I?IfFD<9<QZ7:9FE<E 7-�<�Hh:r<EWCF6:�<�<^9HC X8�<h<k<gB_>h<k!��@F[ C-�>fF9<RFGIQ-=W9<?ZQ<9H@B=�fBElGIVAC:9<Q<R<N 76:GID<QHC�X8�<h<kB_���@Fh 7<C:9<DlQ<9H@B=�fBElGIVAR<NHCAC:9<Q<R<N 7PF[ XZJ����HaH@�J>k DFGW7B=WD<9<?bQ<9H@���P:Q���9:6<6IC:?HC:Q<9<R�� 7-r<EWCF6:�<�<^GW7<CFMH9 X8k:^H�:^-_<_WY��¡_�a:�<kI@�J<_<_A9<D:MWfF?<9<Qlo<C:?FGH6F=WRHOKGIVjC:9<Q<R<N Q<9H@-r<EWCF6C:RKJ¢fFR:6<XlY<Y�� C<P:N���R-=>7<CTSUC:Rne£7B=WDIfBEjfFR:6 EWCF6�FMHRHP:N<9bXZ_���@F[ �<CB=IMHN<RbVFGIQ8P:N<9FEWCtGILFEWC:QHo:9<R-=HGIDFE _�FMHR:6:GW@ZXZ_���@�J�a �<CB=IMHN<RbVFGIQl6:GW@<CZGILFEWC:QHo:9<R-=HGIDFE _N<QHC:V X [!� QHC:VHC:QHC:D:6ICtNHCB=IMHN<RlVFGIQA7<C:RHC-Gm7-GW@<C:?A7P:QHC:V XZ_>[B_>h!��^<Y P:QHC-E<E>fFQHCZ9<RAN<QHC:V 7:L<9<QR<QHC:V X _>g!� RHC<7<P<C:Q<9<RIfFQHCt9<RAN<QHC:V @<CFM!��6IC:?FE:=�fBENIf:7:QHC:VbX YH[!� NIf:7B=>@B=WRHOZ9<RAN<QHC:V ¤

Figure 23.2: File of all Physical Constants �	�!�����1�

23.4.2 Geodetic Datum Information

Type : ASCII

Directory : ��"�' � ��� (UNIX) / "��	� � ���	� (VMS) / "��I� � ��� (DOS)

Content : Information concerning different geodetic datum definitions.

Created by : User-defined.

Used by : All routines accessing coordinate files.

Example : Figure 23.3. Also available in the distribution.

Further Information : Users may add more geodetic datums. Each coordinate file refers to one
of the datums specified in this list. The datum information is only used to
compute ellipsoidal coordinates of the sites.

23.4.3 Receiver Characterization File

Type : ASCII

Directory : ��"�' � ��� (UNIX) / "��	� � ���	� (VMS) / "��I� � ��� (DOS)

Content : Characteristics of different receiver types.

Created by : User-defined.

Used by : Programs GPSSIM (no menu support) and BV3RXO ( Menu 2.6.1 ).

Example : Figure 23.4. Also available in the distribution.

Further Information : The antenna phase center offsets in this file are no longer used because
these values are taken from the antenna phase center eccentricity file (see
Section 23.4.5). Only the programs GPSSIM (simulation of GPS observa-
tions) and BV3RXO (Conversion of Bernese observation files to RINEX)
use the file to obtain information concerning the observation types and fre-
quencies collected by a specific receiver.
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23. Data Structure

?FGH6H9<?lMIC-GW@<C:R-=I6l@:9<R<9AVFGIQALHC:Q<DHC-EWCKMIP-EAE<GIV<RH�:9<QHClo<C:QFE:=HGIDba���[J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J@:9<RIf:7 C:?<?-=>P-E<G:=>@ EIN-=WV<RFE{SU7�e QFGIR<9<R-=HGIDFEzSW¥He
�FM:EZJ¦gHa 9HCbX8�<h<k<gB_>h<k!��[<[<[ @:;lX [!��[<[<[<[ Q<;lX [!��[<[<[<[_WrIV:Xl^H�<g!��^<YHk:^<^Hh<� @<ObX [!��[<[<[<[ QHObX [!��[<[<[<[EH6AX8[!��[<[<[<[<[I@Fi<[<[ @FsAX [!��[<[<[<[ Q:sAX [!��[<[<[<[
�FM:EZJ¦k:^ 9HCbX8�<h<k<gB_>h:Y���[<[<[ @:;lX [!��[<[<[<[ Q<;lX [!��[<[<[<[_WrIV:Xl^H�<g!��^H�<[<[<[<[<[ @<ObX [!��[<[<[<[ QHObX [!��[<[<[<[EH6AX8[!��[<[<[<[<[I@Fi<[<[ @FsAX J�a���YH[<[<[ Q:sAX [!��[<[<[<[
MHQFEZJ¦g<[ 9HCbX8�<h<k<gB_>h<k!��[<[<[ @:;lX [!��[<[<[<[ Q<;lX [!��[<[<[<[_WrIV:Xl^H�<g!��^<YHk:^<^<^-_ @<ObX [!��[<[<[<[ QHObX [!��[<[<[<[EH6AX8[!��[<[<[<[<[I@Fi<[<[ @FsAX [!��[<[<[<[ Q:sAX [!��[<[<[<[
6HNKJ8_>�<[<h 9HCbX8�<h<k<k<h<�<k!��^H[<[ @:;lX �<k<�!��[<[<[<[ Q<;lX [!��[<[<[<[_WrIV:Xl^H�<�!�¡_WY<^Hg<[<[<[ @<ObX JW^���[<[<[<[ QHObX [!��[<[<[<[EH6AX8[!��[<[<[<[<[I@Fi<[<[ @FsAX a:[Ha���[<[<[<[ Q:sAX [!��[<[<[<[

Figure 23.3: File of the Geodetic Datum Definitions
% ����� � �

MIP-EjQHCF6ICB=>o<C:Qt=WD<VFGIQH7:9<R-=HGIDtLHC:Q<DHC-EWCtMIP-EAE<GIV<RH�:9<QHClo<C:QFE:=HGIDZa���[J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J
QHCF6ICB=>o<C:QlRHO<P<C §<V<QHC-��6:GW@<C V<QHC-�¨�:9Ho<C��]V��p9<D<R���CF6<6IC:D<R<Q-=I6!�>S©D!\]C�\�fdeBSU7�e�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<� � �<� ?F��ª � �<�����<�<�<�Z�<�����<�<�<�l�<�����<�<�<�
R-=FJ�an_>[<[ ^ P ?n_�ª _ [!��[<[<[<[ [!��[<[<[<[«[!��^<^Hk<[P ?F^�ª _ [!��[<[<[<[ [!��[<[<[<[«[!��^H[:^H[
QFGHMWf:C ^ P ?n_�ª _ [!��[<[<[<[ [!��[<[<[<[«[!��[<[<[<[P ?F^�ª _ [!��[<[<[<[ [!��[<[<[<[«[!��[<[<[<[
9FEIN<RHCF6 _ 6H9 ?n_�ª _ [!��[<[<[<[ [!��[<[<[<[«[!��[<[<[<[
�<7�_>[:^ ^ 6H9 ?n_�ª _ [!��[<[<[<[ [!��[<[<[<[«[!��[<[<[<[P ?F^�ª _ [!��[<[<[<[ [!��[<[<[<[«[!��[<[<[<[
R<Q-=>7:L<?HCba:[<[<[:E<EWC ^ 6H9 ?n_�ª _ [!��[<[<[<[ [!��[<[<[<[«[!��[<�<�:^P ?F^�ª ^ [!��[<[<[<[ [!��[<[<[<[«[!��[<�<k<k
7B=WD-=>7:9:6 ^ 6H9 ?n_�ª _ [!��[<[<[<[ [!��[<[<[<[«[!��[<[<[<[?F^�ª ^ [!��[<[<[<[ [!��[<[<[<[«[!��[<[<[<[
E:=>7HfF?<9 ^ P ?n_�ª _ [!��[<[<[<[ [!��[<[<[<[«[!��[<[<[<[P ?F^�ª _ [!��[<[<[<[ [!��[<[<[<[«[!��[<[<[<[
EIQF^H�<� ^ 6H9 ?n_�ª _ [!��[<[<[<[ [!��[<[<[<[«[!��[<[<[<[P ?F^�ª _ [!��[<[<[<[ [!��[<[<[<[«[!��[<[<[<[
�-e¦9<D<RHC:D<D<9ACF6<6IC:D<R<Q-=I6F=WR-=>C-El7<C:9FE>fFQHC<@ZV<QFGW7bLFGIR<RFGW7tGIVbMHQFG>fFDH@AP:?<9<RHCbRFG?n_WrI?F^mP:N<9FEWCt6IC:D<RHC:Q

Figure 23.4: Receiver Characterization File 
	���������	��
��

23.4.4 Receiver/Antenna Name Translation File

Type : ASCII

Directory : ��"�' � ��� (UNIX) / "1�	� � ����� (VMS) / "1�I� � ��� (DOS)

Content : Receiver/antenna name translation file.

Created by : User-defined, assistance using Menu 1.4.5 .
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23.4 General Files

Used by : Program RXOBV3 ( Menu 2.7.1 ).

Example : Figure 23.5. Also available in the distribution. Updated files for IGS sites
are available in the anonymous CODE ftp area (see Section 7.4).

Further Information : This translation table may be used in the transformation program RX-
OBV3 to make sure that a unique and well-defined set of receiver
and antenna names is used in the Bernese GPS Software. This is im-
portant because of the "antenna phase center offset" file (see Section
23.4.5), where antenna phase center values have to be defined for each re-
ceiver/antenna pair. If the file name of such a translation file is specified in
Menu 2.7.1 (option 
��!�	
p'¬�	���	�����	� ) all receiver/antenna names found
in the RINEX observation files will be translated according to the transla-
tion table.
Please note, that in our example (Figures 23.6 and 23.7) the translation
is station-dependent (warning, if the specified translation does not match
with the given station name) and therefore fully dependent on the sites of
a campaign. If you specify no special station names (the original intention
of this file) the translations will be performed independently of the station
names.
Note: Wildcards ( ­ , ® ) are also allowed in the fields � ��% 
	�	���(�����{��¯ � �
and � ��% �	���������	�|��¯ � � .

QHCF6ICB=>o<C:Qb9<DH@l9<D<RHC:D<D<9lRHO<P<CZR<Q<9<DFE���R<9<L<?HClVFGIQb°I9<D:�<hb6H9H7<P:9-=IMHD _<JW°>fF?nJ>�<hK_WY�ª]a:[J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<J<JFJ<J<J:J<J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J:J<J<J<J:J<J<J<J:J<J<J
GI?H@lQHCF6ICB=>o���RHO<P<C�GI?H@b9<D<RHC:D<D<9bRHO<P<C«DHC<�bQHCF6ICB=>o���RHO<P<C«DHC<�l9<D<RHC:D<D<9ZRHO<P<C�EIR<9<R-=HGIDZD<9H7<C
QFGHMWf:CZEID<QnJ>g @-GIQ<DHCl7:9<Q:M:GI?-=WDZL¨QFGHMWf:CtEID<QnJ>g @-GIQ<DHCl7:9<Q:M:GI?-=WDZL±7:9<RHC²_W^Hk<hHaH7F[<[<gQFGHMWf:CZEID<QnJ>g @-GIQ<DHCl7:9<Q:M:GI?-=WDZL¨QFGHMWf:CtEID<QnJ>g @-GIQ<DHCl7:9<Q:M:GI?-=WDZL¨R<QFGW7²_>[<h<[:^W7F[<[<hQFGHMWf:CZEID<QnJ>g<[<[ @-GIQ<DHCl7:9<Q:M:GI?-=WDZL¨QFGHMWf:CtEID<QnJ>g<[<[ @-GIQ<DHCl7:9<Q:M:GI?-=WDZL±�<C:R<R³_�aF^H[B_´7F[<[<�QFGHMWf:CZEID<QnJ>g<[<[ @-GIQ<DHCl7:9<Q:M:GI?-=WDZL¨QFGHMWf:CtEID<QnJ>g<[<[ @-GIQ<DHCl7:9<Q:M:GI?-=WDZL¨R<9-=>�t^Hh<�<[B_´7F[<[B_QFGHMWf:CZEID<QnJ>g<6 @-GIQ<DHCl7:9<Q:M:GI?-=WDZL¨QFGHMWf:CtEID<QnJ>g<6 @-GIQ<DHCl7:9<Q:M:GI?-=WDZL�MHQ<9:sK_<_>[<[B_´7F[<[:^QFGHMWf:CZEID<QnJ>g<[<[<[ @-GIQ<DHCl7:9<Q:M:GI?-=WDZR¨QFGHMWf:CtEID<QnJ>g<[<[<[ @-GIQ<DHCl7:9<Q:M:GI?-=WDZR�MHQ<9:sK_<_>[<[B_´7F[<[:^ILQFGHMWf:CZEID<QnJ>g<6 @-GIQ<DHCl7:9<Q:M:GI?-=WDZL¨QFGHMWf:CtEID<QnJ>g<6 @-GIQ<DHCl7:9<Q:M:GI?-=WDZL¨NHC:QFEt_>h:^-_W^W7F[<[<kQFGHMWf:CZEID<QnJ>g<[<[<[ @-GIQ<DHCl7:9<Q:M:GI?-=WDZQ¨QFGHMWf:CtEID<QnJ>g<[<[<[ @-GIQ<DHCl7:9<Q:M:GI?-=WDZQ±7F6I7Hft�<�<[<[B_WEH[<[<�QFGHMWf:CZEID<QnJ>gB_>[<[ @-GIQ<DHCl7:9<Q:M:GI?-=WDZR¨QFGHMWf:CtEID<QnJ>gB_>[<[ @-GIQ<DHCl7:9<Q:M:GI?-=WDZR¨DFGIRFGt_W^HkB_>kI7F[<[<hQFGHMWf:CZEID<QnJ>gB_>[<[ @-GIQ<DHCl7:9<Q:M:GI?-=WDZR¨QFGHMWf:CtEID<QnJ>gB_>[<[ @-GIQ<DHCl7:9<Q:M:GI?-=WDZR±7:9<RHC²_W^Hk<hHaH7F[<[<gHLQFGHMWf:CZEID<QnJ<_W^AQH7 @-GIQ<DHCl7:9<Q:M:GI?-=WDZL¨QFGHMWf:CtEID<QnJ<_W^AQH7 @-GIQ<DHCl7:9<Q:M:GI?-=WDZL¨qFG<EHMK_>h:YH[HaH7F[<[<hQFGHMWf:CZEID<QnJ<_W^AQH7 @-GIQ<DHCl7:9<Q:M:GI?-=WDZR¨QFGHMWf:CtEID<QnJ<_W^AQH7 @-GIQ<DHCl7:9<Q:M:GI?-=WDZR¨R<NIfd_µa:h<[<[B_´7F[<[B_QFGHMWf:CZEID<QnJ<_W^AQH7 @-GIQ<DHCl7:9<Q:M:GI?-=WDZR¨QFGHMWf:CtEID<QnJ<_W^AQH7 @-GIQ<DHCl7:9<Q:M:GI?-=WDZR±7:9FEWPZhB_>h<[<hI7F[<[:^H6R<Q-=>7:L<?HCZa:[<[<[:E<EWC a:[<[<[:EIRl?n_WrI?F^lMIC-G±R<Q-=>7:L<?HCta:[<[<[:E<EWC a:[<[<[:EIRl?n_WrI?F^lMIC-G¨sF=>7<7²_�a:[<[B_´7F[<[Ha9FEIN<RHCF6HNZsBJ�;-=<=Ih @-GIQ<DHCl7:9<Q:M:GI?-=WDZR¨9FEIN<RHCF6HNtsBJ�;-=<=Ih @-GIQ<DHCl7:9<Q:M:GI?-=WDZR¨?<9H7:9³_W^<^H[<�I7F[<[B_9FEIN<RHCF6HNb?nJ�;-=<= 9FEIN<RHCF6HNZ?nJ�;-=<= 9FEIN<RHCF6HNZ?nJ�;-=<= 7:9<Q-=WDHC-rIQ<9<D:MIC9FEIN<RHCF6HNZsBJ�;-=<=Ih MIC-GW@<C:R-=I6b?n_WrI?F^jP�9FEIN<RHCF6HNtsBJ�;-=<=Ih MIC-GW@<C:R-=I6b?n_WrI?F^jP9FEIN<RHCF6HNZsBJ�;-=<=Ih MIC-GW@<C:R-=I6b?n_WrI?F^8?¨9FEIN<RHCF6HNtsBJ�;-=<=Ih MIC-GW@<C:R-=I6b?n_WrI?F^8?�Ia:[<[<[:�<E<EWC �Ia:[<[<[:�<E<EWC R<Q-=>7:L<?HCta:[<[<[:E<EWC a:[<[<[:EIRl?n_WrI?F^lMIC-G�Ia:[<[<[:�<E<EWC �HMIC-GW@<C:R-=I6:� R<Q-=>7:L<?HCta:[<[<[:E<EWC a:[<[<[:EIRl?n_WrI?F^lMIC-G

Figure 23.5: Receiver/Antenna Name Translation ( ���	
�� ) File.

23.4.5 Antenna Phase Center Eccentricities

Type : ASCII

Directory : ��"�' � ��� (UNIX) / "��	� � ���	� (VMS) / "��I� � ��� (DOS)
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23. Data Structure

Content : Antenna phase center offsets and variations.

Created by : User-defined.

Used by : All programs dealing with GPS observation files.

Example : Figures 23.6 and 23.7 show an example using format 2 (formats are ex-
plained at the bottom of Figure 23.6). The file

��# ��������
��1� in the distribu-
tion shows an example of values measured by [Schupler et al., 1994] given
in format 1 (readable also with Version 3.5). Updated files are available in
the anonymous CODE ftp area (see Section 7.4).

Further Information : � Because the antenna phase center eccentricities are no longer stored
in the observation file headers it is very easy to change the eccent-
ricities if new information is available concerning the phase centers
of different receiver types.

� It is even possible to define a different phase center location for each
individual receiver/antenna.

� Elevation-dependent antenna phase center corrections are of im-
portance for the combination of different antenna pairs in the net-
work. Between TRIMBLE and ROGUE antennas the effect of non-
modeled elevation-dependent variations may reach more than 10 cm
in station height [Rothacher et al., 1996b]. At present (July 1996)
the recommended values to be used in the processing is the model
� � � � �(� [Rothacher, 1996]. These values were obtained from a com-
bination of the results of several antenna test campaigns (estim-
ated from the GPS data with given ground truth) [Rothacher et al.,
1995b], [Rothacher, 1996]. For more details concerning the estim-
ation of elevation- (and azimuth) dependent antenna phase center
variations see Chapter 17. Please note the different formats. 0 means
no elevation dependent corrections, 1 means elevation dependent
values given to the right of the offset values, and 2 means phase cen-
ter maps or spherical harmonics available (see Figure 23.7).
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23.4 General Files

¶· ¸¹º
»¼ ¶¹ ½
¾¿ÀÁ
Â
ÃÄÅ
¼À ¹
Æ ¹
»Ç¹È
É¼ È
¾¼ Ç
¾· »À

ÊÁ
ËÌÍ
»ÎÏ

ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË

È¹
Æ ¹
¾É¹È
ÇÐ
Ä¹

¼ »Ç¹
»»¼
ÀÑ
»ÒÈ
¹
Ó
ÄÅ¼À ¹
Æ ¹
»Ç¹È
· ÒÒ
À ¹Ç
À
Ô ¶Õ

¹º¹
É¼ Ç¾
· »¸¹
Ä¹
»¸¹
»Æ ¹
· Ò
ÄÅ¼À ¹
Æ ¹
»Ç¹È
Ô ¶¶Õ

¼ »Ç¹
»»¼
ÇÐ
Ä¹

ÒÈ
· ¶
Ç·
º
Ö
»· È
ÇÅ
¹
¼À Ç
ÍÄ
Ò
¶Ç
ÎÁ
× Ø
×Á
Ù Ø
ÙÁ
Ï Ø
ÏÁ
ØØ
ØÁ
Ú Ø
ÚÁ
Ê Ø
ÊÁ
Û Ø
ÛÁ
Â Ø
ÂÁÁ
ØÁÁ

ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
Ö
ÖÖ�Ü
ÖÖÖ
ÖÖ
Ö�ÜÖ
ÖÖÖ
ÖÖ�Ü
ÖÖÖ
Ö
Ö
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ
ÖÖ

È
·¿ Í¹
À »È
Ë×ÁÁÁ

Á
ÎÎÎ
ÎÎÎ
ÂÁ
ÜÁ
Á
ÜÁ
Á
ÜÁ
Ù×Á
Á

¸· È
»¹
¶¼ È
¿· º
¾»Ý

ÛÁ
ÜÁ
Á
ÜÁ
Á
ÜÁ
ÎÏÁ

È
·¿ Í¹
À »È
Ë×

Á
ÎÎÎ
ÎÎÎ
ÂÁ
ÜÁ
Á
ÜÁ
Á
ÜÂ
ÂÁ
Á

¸· È
»¹
¶¼ È
¿· º
¾»Ç

ÛÁ
ÜÁ
Á
ÜÁ
Á
ÜÂ
Û×

ÇÈ
¾¶Ýº¹
ÚÁÁÁ
ÀÀ ¾

Á
ÎÎÎ
ÎÎÎ
ÂÁ
ÜÁÁ
Â Ø
ËÁ
ÜÁÁ
ÂÛÁ
ÜÁ
Ù ØÂ
Û

ÇÈ
¿ ¹
· ¸º
ÂÑ º
Û¿
Ä

Û
ËÁ
ÜÁÁ
ÂÂÁ
ÜÁÁ
ÂÙÁ
ÜÁ
ÏÎ
Û

ÇÈ
¾¶Ýº¹
ÚÁÁÁ
ÀÀ ¹

Á
ÎÎÎ
ÎÎÎ
ÂÁ
ÜÁÁÁ
Á
Á
ÜÁÁÁ
Á
Á
ÜÁ
ÙÎÏ
Û

¶ ËÄÍº
À ¹º
ÂÑ º
ÛÀ ÍÈ
É¹Ð

ÛÁ
ÜÁÁÁ
Á
Á
ÜÁÁÁ
Á
Á
ÜÁ
ÎÊÛ

¼À ÅÇ¹
Æ ÅÞ
Ëß¾
¾Ê

Á
ÎÎÎ
ÎÎÎ
ÂÁ
ÜÁÁÁ
ØÁ
ÜÁÁÁ
ÊÁ
ÜÁ
ÙÎÎ
Û

¿ ¹
· ¸¹Ç
¾Æ º
ÂÑ º
Û º

Û
ËÁ
ÜÁÁ
ÂÛÁ
ÜÁÁÁ
×Á
ÜÁ
ÙÎÛ

À È
ÛÎÎ

Á
ÎÎÎ
ÎÎÎ
ÂÁ
ÜÁÁ
ÊÂ
ËÁ
ÜÁÁÁ
ÛÁ
ÜÂ
ÂÊÂ
Û

¾»Ç¹È
»¼ º

ÛÁ
ÜÁÁ
ÂÊ
ËÁ
ÜÁÁ
Ê ØÁ
ÜÂ
ÂÙÛ

À È
ÊÎÎ ¹

Á
ÎÎÎ
ÎÎÎ
ÂÁ
ÜÁÁ
Ú×Á
ÜÁÁ
ÂÎÁ
ÜÁ
ÚÎÛ
Û

¹
ßÇ¹È
»¼ º
à¾ÇÅ
¿ Ä

ÛÁ
ÜÁÁ
ÊÚ
ËÁ
ÜÁÁ
ØÛÁ
ÜÁ
ÚÂ×

¶¼Æ È
· ¶¹Ç¹È

Á
ÎÎÎ
ÎÎÎ
ÂÁ
ÜÁÁ
ÛÛ
ËÁ
ÜÁÁ
×ÛÁ
ÜÂÏ
ÊÂ
Û

¶¼Æ È
· ¶¹Ç¹È
ß Ë¸¾
Ä· º¹

ÛÁ
ÜÁÁ
ÚÊÁ
ÜÁÁ
ÛÁ
Á
ÜÁ
ÎÂÊ

Ç·
ÄÆ·
»

Á
ÎÎÎ
ÎÎÎ
Â
ËÁ
ÜÁÁ
ÊÎÁ
ÜÁÁ
ÙÊÁ
ÜÂ
ÚÙÂ
Û

ÙÛÂ
ÂÁ

Û
ËÁ
ÜÁÁ
ÚÚÁ
ÜÁÁ
Ï ØÁ
ÜÂ
ÛÙ×

¿ ¹
· ÇÈ
¼Æ ¹È

Á
ÎÎÎ
ÎÎÎ
ÂÁ
ÜÁÁÁ
× ËÁ
ÜÁÁ
ÂÙÁ
ÜÁ
Î ØÚ
Û

ÛÛÁÁ

ÛÁ
ÜÁÁÁ
ÚÁ
ÜÁÁÁ
ÂÁ
ÜÁ
ÙÊÎ

Ò
· È
¶¼ Ç
¾»¸
¾Æ¼ Ç
· È ½

Ò
¶Ç áÁ ½
· »ºÐ
ÄÅ¼À ¹
Æ ¹
»Ç¹È
· ÒÒ
À ¹Ç
À
¼ È¹
ÍÀ ¹
¸

Ò
¶Ç áÂ ½
Þ¹
»¾ÇÅ
¸¹
Ä¹
»¸¹
»Ç
Æ· ÈÈ
¹
Æ Ç¾
· »À
¿ ¾É¹
»Ç
· ÇÅ¹
È
¾¿ ÅÇ
· Ò
ÇÅ¹
· ÒÒ
À ¹Ç

É¼ º
Í¹À
¼ È¹
ÍÀ ¹
¸

Ò
¶Ç áÛ ½
ÄÅ¼À ¹
Æ ¹
»Ç¹È
¶¼ ÄÀ
· È
À ÄÅ¹È
¾Æ¼ º
Å¼ È
¶· »¾
ÆÀ
¼ È¹
ÍÀ ¹
¸
Ô Þ¹
»¾ÇÅ
Ñ ¼ Þ
¾¶ÍÇ
Å

¸¹
Ä¹
»¸¹
»ÇÕ

¼ »Ç¹
»»¼
ÄÅ¼À ¹
Æ ¹
»Ç¹È
· ÒÒ
À ¹Ç
À
¶¹
¼À ÍÈ¹
¸ÒÈ
· ¶
¼ »Ç¹
»»¼ È
¹Ò¹È
¹
»Æ ¹
Ä· ¾
»ÇÔ
¼ È
ÄÕ

Ç·
ÇÅ¹
¶¹
¼ »º
ÂÑ º
Û ÄÅ
¼À ¹
Æ ¹
»Ç¹È
Ü
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23. Data Structure

ÄÅ¼À ¹
Æ ¹
»Ç¹È
¶¼ ÄÀ
¼ »¸Ñ
· È
Æ· ¹ÒÒ
¾Æ ¾¹
»ÇÀ
· Ò
À ÄÅ¹È
¾Æ¼ º
Å¼ È
¶· »¾
ÆÀ
¾»
¶¾ºº
¾¶¹Ç¹È
À ½

ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË
ËËË

ÇÐ
Ä¹
Â ½
¹º¹
É¼ Ç¾
· »Ñ
¼ Þ
¾¶ÍÇ
Å
¿ È
¾¸

ÇÐ
Ä¹
Û ½
À ÄÅ¹È
¾Æ¼ º
Å¼ È
¶· »¾
ÆÀ
Æ· ¹ÒÒ
¾Æ ¾¹
»ÇÀ
Ô Í»
»· È
¶¼ º
¾Þ¹
¸Õ

ÇÐ
Ä¹
Ê ½
À ÄÅ¹È
¾Æ¼ º
Å¼ È
¶· »¾
ÆÀ
Æ· ¹ÒÒ
¾Æ ¾¹
»ÇÀ
Ô »· È
¶¼ º
¾Þ¹
¸Õ

¸Ô Þ
Õ ½
Þ¹
»¾ÇÅ
Ç¼ Ý
Íº
¼ È
¾»Ç¹È
É¼ º
Ô ¸¹
¿ È¹
¹À
Õ

¸Ô
¼Õ ½
¼ Þ
¾¶ÍÇ
ÅÇ
¼ ÝÍº
¼ È
¾»Ç¹È
É¼ º
Ô ¸¹
¿ È¹
¹À
Õ

»Ô Þ
Õ ½
¸¹
¿ È¹
¹
· Ò
À ÄÅ¹È
¾Æ¼ º
Å¼ È
¶· »¾
ÆÀ ¸¹
É¹º
· Ä¶¹
»Ç

»Ô ¼Õ
½
· È
¸¹È
· Ò
À ÄÅ¹È
¾Æ¼ º
Å¼ È
¶· »¾
ÆÀ ¸¹
É¹º
· Ä¶¹
»Ç

È¹
Æ ¹
¾É¹È
ÇÐ
Ä¹

¼ »Ç¹
»»¼
ÇÐ
Ä¹

ÒÈ
· ¶
Ç·
ÇÐ
Ä
¸Ô Þ
Õ ¸
Ô ¼Õ

ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ

ÇÈ
¾¶Ýº¹
ÚÁÁÁ
ÀÀ ¹

ÚÁÁÁ
À Çº
ÂÑ º
Û¿ ¹
· ¸

Á
ÎÎÎ
ÎÎÎ
Â
Ø
ÊÏÁ

¼í Þ
Á

Ø
ÂÁ

Â Ø
ÛÁ

Û Ø
ÊÁ

Ê Ø
ÚÁ

Ú Ø
ØÁ

ØØ
ÏÁ

Ï Ø
ÙÁ

Ù Ø
×Á

× Ø
ÎÁ

º
ÂÁ
Á
ÜÁÁ
Â ÜÂÁ
Ê ÜÂÁ
Ï Ü
ÊÁ
ÂÁ
ÜÛÁ
ÂÊ Ü
ÙÁ
Â Ø Ü
ÙÁ
ÂÏ Ü
ÚÁ
ÂÏ Ü
ÊÁ
Â Ø Ü
×Á
ÂÚ ÜÏÁ
ÂÊ ÜÁÁ
ÂÂ Ü
ÚÁ
ÂÁ
ÜÛÁ
× ÜØÁ
Ù ÜÊÁ
Ù ÜÁÁ
Á
ÜÁÁ
Á
ÜÁÁ

º
ÛÁ
Á
ÜÁÁ
Á
ÜÂÁ
Á
ÜØÁ
Á
ÜÙÁ
Â ÜÛÁ
ÛIÜÛÁ
Ê ÜÚÁ
Ú ÜÛÁ
Ú ÜÛÁ
Ê ÜÎÁ
Ê ÜÏÁ
Ê ÜÊÁ
ÛIÜÙÁ
ÛIÜÁÁ
Â ÜØÁ
Â ÜÁÁ
Á
ÜÛÁ
Á
ÜÁÁ
Á
ÜÁÁ

È¹
Æ ¹
¾É¹È
ÇÐ
Ä¹

¼ »Ç¹
»»¼
ÇÐ
Ä¹

ÒÈ
· ¶
Ç·
ÇÐ
Ä
¸Ô Þ
Õ ¸
Ô ¼Õ

ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ

ÇÈ
¾¶Ýº¹
ÚÁÁÁ
ÀÀ
¾
ÇÈ
¿ ¹
· ¸º
ÂÑ º
Û¿
Ä

Á
ÎÎÎ
ÎÎÎ
Â
Ø
ÊÏÁ

¼í Þ
Á

Ø
ÂÁ

Â Ø
ÛÁ

Û Ø
ÊÁ

Ê Ø
ÚÁ

Ú Ø
ØÁ

ØØ
ÏÁ

Ï Ø
ÙÁ

Ù Ø
×Á

× Ø
ÎÁ

º
ÂÁ
Á
ÜÁÁ
Â Ü×Á
Ú ÜÏÁ
× ÜÂÁ
ÂÂ Ü
ÙÁ
ÂÚ ÜØÁ
ÂÏ Ü
ÂÁ
ÂÏ Ü
ÎÁ
ÂÏ Ü
ÎÁ
ÂÏ Ü
ÛÁ
ÂÚ Ü
ÎÁ
ÂÊ Ü
ÚÁ
ÂÂ Ü
ÎÁ
ÂÁ
ÜÚÁ
Î ÜÁÁ
Ù ÜÎÁ
× ÜÛÁ
Á
ÜÁÁ
Á
ÜÁÁ

º
ÛÁ
Á
ÜÁÁ
Á
ÜÊÁ
Á
ÜÎÁ
Â Ü×Á
Ê ÜÁÁ
Ú ÜÂÁ
Ú ÜÎÁ
Ø Ü
ÚÁ
Ø ÜÏÁ
Ø ÜÏÁ
Ø Ü
ÊÁ
Ú ÜØÁ
Ê ÜÏÁ
ÛIÜ×Á
ÛIÜÂÁ
Â ÜÛÁ
Á
ÜÂÁ
Á
ÜÁÁ
Á
ÜÁÁ

ÜÜÜ
ÜÜÜ
ÜÜÜ
ÜÜÜ
ÜÜÜ
ÜÜÜ
ÜÜÜ
ÜÜÜ
ÜÜÜ
ÜÜÜ
ÜÜÜ
Ü

È¹
Æ ¹
¾É¹È
ÇÐ
Ä¹

¼ »Ç¹
»»¼
ÇÐ
Ä¹

ÒÈ
· ¶
Ç·
ÇÐ
Ä
¸Ô Þ
Õ ¸
Ô ¼Õ

ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ

Ç·
ÄÆ·
»

ÙÛÂ
ÂÁ

Á
ÎÎÎ
ÎÎÎ
Â
Ø
ÊÏÁ

¼í Þ
Á

Ø
ÂÁ

Â Ø
ÛÁ

Û Ø
ÊÁ

Ê Ø
ÚÁ

Ú Ø
ØÁ

ØØ
ÏÁ

Ï Ø
ÙÁ

Ù Ø
×Á

× Ø
ÎÁ

º
ÂÁ
Á
ÜÁÁ
ËÂ Ü
ÂÁ
ËÂ Ü
ÂÁ
ËÁ
ÜÊÁ
Á
ÜÎÁ
ÛIÜÊÁ
Ê ÜÙÁ
Ú Ü×Á
Ø Ü
ÊÁ
Ø Ü
ÊÁ
Ú ÜØÁ
ÛIÜÎÁ
Á
ÜÊÁ
ËÊ Ü
ÛÁ
ËÙ ÜÏÁ
ËÂÛIÜ
ÎÁ
ËÂÎ ÜÁÁ
Á
ÜÁÁ
Á
ÜÁÁ

º
ÛÁ
Á
ÜÁÁ
ËÁ
ÜØÁ
ËÁ
ÜÙÁ
ËÁ
Ü×Á
ËÁ
ÜÙÁ
ËÁ
ÜÏÁ
ËÁ
ÜØÁ
ËÁ
ÜØÁ
ËÁ
ÜÏÁ
ËÂ ÜÁÁ
ËÂ ÜÏÁ
ËÛIÜØÁ
ËÊ Ü
ÙÁ
ËØ Ü
ÊÁ
ËÙ Ü
ÊÁ
ËÎ Ü
ÙÁ
ËÂÛIÜ
ØÁ
Á
ÜÁÁ
Á
ÜÁÁ

È¹
Æ ¹
¾É¹È
ÇÐ
Ä¹

¼ »Ç¹
»»¼
ÇÐ
Ä¹

ÒÈ
· ¶
Ç·
ÇÐ
Ä
¸Ô Þ
Õ ¸
Ô ¼Õ

ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ
ÖÖÖ

¿ ¹
· ÇÈ
¼Æ ¹È

ÛÛÁÁ

Á
ÎÎÎ
ÎÎÎ
Â
Ø
ÊÏÁ

¼í Þ
Á

Ø
ÂÁ

Â Ø
ÛÁ

Û Ø
ÊÁ

Ê Ø
ÚÁ

Ú Ø
ØÁ

ØØ
ÏÁ

Ï Ø
ÙÁ

Ù Ø
×Á

× Ø
ÎÁ

º
ÂÁ
Á
ÜÁÁ
Â ÜÊÁ
ÛIÜÙÁ
Ú ÜÚÁ
Ï ÜÁÁ
Ù ÜÛÁ
× ÜÁÁ
Î ÜÂÁ
ÂÁ
ÜÛÁ
ÂÁ
ÜÚÁ
Î ÜÚÁ
× ÜÊÁ
Ù Ü×Á
Ù ÜÚÁ
Ï Ü
ÊÁ
Ú ÜÏÁ
Ê ÜÙÁ
Á
ÜÁÁ
Á
ÜÁÁ

º
ÛÁ
Á
ÜÁÁ
ËÁ
ÜÊÁ
ËÂ Ü
ÙÁ
ËÊ Ü
ÎÁ
ËØ Ü
×Á
ËÏ Ü
ÊÁ
ËÏ Ü
ÂÁ
ËÏ Ü
ÚÁ
ËÙ Ü
ÊÁ
ËÙ Ü
×Á
ËÙ ÜØÁ
ËÏ Ü
ÎÁ
ËÏ ÜÁÁ
ËÚ Ü
ÂÁ
ËÂ Ü
ÙÁ
ËÂ Ü
ÙÁ
ËÏ Ü
ÚÁ
Á
ÜÁÁ
Á
ÜÁÁ

F
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e
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23.4.6 Geopotential Coefficients

Type : ASCII

Directory : ��"�' � ��� (UNIX) / "��	� � ���	� (VMS) / "��I� � ��� (DOS)

Content : Earth Potential Coefficients.

Created by : User-defined.

Used by : Program ORBGEN.

Example : Figure 23.8. Also available in the distribution.

Further Information : The GEMT3 coefficients are included in the distribution. The files
� � � ���!�

and the î �!� � are available on request (and are supported in version 4.1 ).
The user of version 4.0 should use the GEMT3 model. As an example we
included here a part of the GEMT3 model. The file is read by the sub-
routine

� ��� � ��� in the form

���� %æï:� ���1����� 2 �	���Fð0���!
��	��� #�2 � 2>��2 � 2 �

where N is the zonal, M is the tesseral index, C is the C(N,M), S is the
S(N,M) coefficient.

MIC<7�J�R:hHD6:GIDFEIR<9<D<RFE8fBEWC<@�ª�MI7FX<[<[<[<[<[<[!��[<[�\+9:X<[<[<[<[!��[<[<[�\�V:XB_Wr<^H�<g!��^<YHk�\ñ6<X:^H�<�<k<�:^��]aFYHgQHCF6:GWC:VZ^j[BJ>[!�]a:gHan_>�:Y-_>[I@�J>[<hK[!��[QHCF6:GWC:Vbh8[l[!���:YHk:^H[B_>[<�I@�J>[<�Z[!��[QHCF6:GWC:VlaA[l[!��YHh<�:Y<^-_<_>gI@�J>[<�Z[!��[QHCF6:GWC:VZYj[l[!���<g<hHa:h<hHaFYW@�J>[<kZ[!��[�<�<�<�<�<�QHCF6:GWC:VZ^b_<J>[!�¡_>k<[<[<[<[<[<[I@�J>[<�K[!�¡_<_>�<[<[<[<[<[I@�J>[<gQHCF6:GWC:VbhZ_m[!��^H[:^Hk<kB_�aF^W@�J>[:Yb[!��^Ia:�:^-_>kB_W^W@�J>[<�QHCF6:GWC:Vlat_<J>[!��YHh<�B_WY-_>[<gI@�J>[<�BJ>[!�]a:k<hHa-h:YH�<gH@�J>[:�QHCF6:GWC:VZYb_<J>[!��YHg:^Hg<[:^HhB_´@�J>[<kBJ>[!���<�<[<gFh<�<h<kH@�J>[:k�<�<�<�<�<�
Figure 23.8: The Geopotential File

� � � �����

23.4.7 Pole Coordinates

Type : ASCII

Directory : ��"�' � ��� (UNIX) / "1�	� � ����� (VMS) / "1�I� � ��� (DOS) as input files or in the
campaign-specific directory �&��� as output files

Content : Pole coordinates, UT1 - UTC, UTC - GPS.

Created by : Download from Berne anonymous account ( ���!
 ��ò�ò	ò�ò �>��
 � ) in Bernese ERP
format (see Section 7.4) or download from different places (C04 pole, rapid
pole, IGS pole) and use Menu 5.5.1 to transform to Bernese ERP format
(currently 13 different pole formats are supported). The pole file may also
be created as a result of a parameter estimation using programs GPSEST or
ADDNEQ.

Used by : All orbit programs and all processing programs.

Example : Figure 23.9.
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23. Data Structure

Further Information : �ó��
 � files are input files for most of the programs ( Menu 0.3.1 , direct-
ory

� ��� ) but they may also be created as output files using GPSEST or
ADDNEQ ( Menu 0.3.4 extension selection).

� The subdaily Earth rotation model 
��	¯ will be a feature of version 4.1 .
Available nutation models are ��� (default) and for special test also
�!���!��
���� % and

# ��
�
���� �
� The pole file is accessed by the subroutine

� ��� � � � . It is not important
that the pole positions are given at equidistant time intervals.

� ��� � � �
checks, however, for each request that the spacing between the two data
points used for interpolation is smaller than 10 days. The table values
are linearly interpolated and a warning is given if a leap second occurred
in the interpolation interval.

@:9-=W?HOZ6<[Ha8P-GI?HCt6:G<GIQH@B=WD<9<RHC-EbGIVlR<NHCAO<C:9<QK_>�<�<� ^-_<JW°>fF?nJ>�<�Z[:^�ª¡_>�J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<J<JFJ<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<J<JFJ<J<J:J<J<J<J:J<J6IC:?HC-EIR-=W9<?lP-GI?HCKGIV<VFEWC:R�ª�DFG E>fFLH@:9-=W?HOlP-GI?HCl7-GW@<C:?�ª�Q<9HO@:9<RHC R-=>7<C ;nJ´P-GI?HC O�J´P-GI?HC fFRn_<J¢fFR:6bMIP-E-J¢fFR:6 QH7-Ej;HP«QH7-EjO<P QH7-Em@:R @<C�J>6IP-G @<P�J>6IP-GO<O<O<Ol7<7A@<@AN<NA7<7 SW¥He SW¥He S¢E-e S¢E-eµQHC<7 SW¥He SW¥He S¢E-e SW¥He SW¥He
_>�<�<�ô_�_�[�[ZJ>[!�¡_>k<�<�:^«[!�¡_>�B_>[<h [!��Y<Y<Y<^Hk<�õ_<_���6<[Ha [!��[<[<[<[<[l[!��[<[<[<[<[b[!��[<[<[<[<[<[³J>[!��[<[HaFY<YKJ>[!��[:^H�<hB__>�<�<�ô_�^�[�[ZJ>[!�¡_>k<g<[:Y«[!�¡_>�Ha:[Ha�[!��Y<YHhHaFY<^ô_<_���6<[Ha [!��[<[<[<[<[l[!��[<[<[<[<[b[!��[<[<[<[<[<[³J>[!��[<[HaFYH�³J>[!��[:^H�:^Hg�<�<�<�_>�<�<�«kt_W^�[�[¨[!��^-_>g<h<[ [!��Y-_>kHa:� [!�¡_>k<hHa:hHac_<_���6<[Ha [!��[<[<[<[<[l[!��[<[<[<[<[b[!��[<[<[<[<[<[³J>[!��[<[<g:YH�³J>[!��[<h<�<[:Y_>�<�<�«kt_>h«[�[¨[!��^<^-_>hHa�[!��Y-_�a:�B_±[!�¡_>k:^Ia:k<[õ_<_���6<[Ha [!��[<[<[<[<[l[!��[<[<[<[<[b[!��[<[<[<[<[<[³J>[!��[<[<gHa:g³J>[!��[<h<�<[<�

Figure 23.9: Pole File ( �W��
 � ) in Bernese Format.

23.4.8 Pole Offsets for the C04 and Rapid Pole Series

Type : ASCII

Directory : ��"�' � ��� (UNIX) / "1�	� � ����� (VMS) / "1�I� � ��� (DOS)

Content : Pole Offsets for the C04 combined pole series (the C04 pole series is based
on a reference system different from the ITRF realizations).

Created by : User-defined. Transformation parameters obtained from the IERS Annual re-
ports (usually Table II-3).

Used by : POLUPD ( Menu 5.5.1 ).

Example : Figure 23.10.

Further Information : If no file is specified in Menu 0.3.1 no offsets are applied. Updated pole files
are available in Berne, so that format conversion and transformation are not
necessary (see Section 7.4).

23.4.9 SINEX General Information File

Type : ASCII
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P-GI?HCZGIV<VFEWC:RZ6:GWC:V<V-=I6F=>C:D<RFEt=>C:QFEjC-GWPZEWC:Q-=>C-EtJ<Jj=>C:QFE8QHC:VHC:QHC:D:6ICZV<Q<9H7<C-EJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<JQHC:VHC:QHC:D:6ICtR-=>7<C`SUO<O<O<Ol7<78@<@lN<N��]Nne�ª£_>�<g<gl[<[8[<[A[<[!��[
; QH7-EI; O QH7-EWO fFRn_ QH7-E>f @<P-E:= QH7-E @<C<P-E:=±QH7-E7:9FE 7:9FE 7:9FE 7:9FE [!�¡_´7-E�[!�¡_´7-E±7:9FE 7:9FE 7:9FE 7:9FE�<���<�<�<�<� �<�<�<���<�<�<�<�«�<�<�<� �<�<�<�<�«�<�<�<�«�<�<�<�<� �<�<�<���<�<�<�<�«�<�<�<�9 J>[!�¡_>[ [!�]a:[ [!��k<[�[!�]a:[õJ>[!���<[«[!��^H[ôJ>[!��^H[ [!��[B_ [!��h<[�[!��[B_9!u [!��[<g [!��[Ha [!�¡_WY¨[!��[Ha [!��[Ha [!��[<h [!��[<[ [!��[<[ [!��[<[�[!��[<[

Figure 23.10: Pole Offset File in Bernese Format. The Values are valid for the Transformation of
the C04 Pole to the ITRF94 Realization of the Terrestrial Reference Frame.

Directory : ��"�' � ��� (UNIX) / "1�	� � ����� (VMS) / "1�I� � ��� (DOS)

Content : General Information file to be included in SINEX output files (see Section
7.3 and 18.4).

Created by : User-defined.

Used by : ADDNEQ ( Menu 4.8.1 ) to include general information into the the SINEX
files.

Example : Figure 23.11.

Further Information : If no file is specified in Menu 0.3.1 no information concerning your institu-
tion is included in the SINEX file (not-given fields ( ö�ö�ö ) are used instead). If
you want to generate SINEX result files to be exchanged with other institu-
tions, modify this file to contain information concerning your institute.

23.4.10 Satellite Information File

Type : ASCII

Directory : ��"�' � ��� (UNIX) / "��	� � ���	� (VMS) / "��I� � ��� (DOS)

Content : Satellite information (block, antenna offsets, masses).

Created by : User-defined.

Used by : Most orbit and processing programs.

Example : Figure 23.12. Also available in the distribution. In addition the file
���	�	� ��� �����H� �!% (old version 3.5 file in the new format) is also included
in the distribution. Other files (with the extension �W�	��� , �I�	��� ) are avail-
able on request to realize a different a priori radiation model. The differ-
ence of these files is of importance only for orbit determination purposes
of highest quality. Please use the file ������� �	� ���1���	��� .

Further Information : The satellite information file contains the block numbers, the masses, the
antenna offsets, and a priori values for the direct radiation pressure coef-
ficients (corrections to ROCK4/42 model) and for the y-biases. The men-
tioned files contain furthermore information concerning the radiation pres-
sure model to be used. We recommend to use the T model as a priori model,
even if the differences to the other models is negligible for the creation
of the standard orbits from tabular / precise orbits. If a new satellite is
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E:=WDHC:;÷ª�GWP:R-=HGIDK=WDHPHfFRlV-=W?HC h<[BJ´7:9HO�J>�:YK_>g!ª�[:^J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JS©QHC<7:9<Q<q�ª3O<C-EHXB_d\�DFGHX<[ùø�^µC<7<P:RHOb?-=WDHC-EA9<V<RHC:Q8C<o<C:QHOK=WDHPHfFRZMHQFG>f:P�e
9:MIC:D:6IO�ªJ<J<J<J<J<J<J

�<�<�J<JWúTªp6:GW@
@:9<R<9÷ªJ<J<J<J<J<J

�<�<�J<JWúTªp6:GW@
NHC:9H@<C:Qt=WD<VFGIQH7:9<R-=HGIDZRFGjLHCt=WD:6H?If:@<C<@�ªJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J<J:J<J<J:J<J
iHV-=W?HC-rIQHC:VHC:QHC:D:6IC@<C-EH6HQ-=>P:R-=HGID 6:GW@<CZ6:G<GIQH@B=WD<9<RHCt9<DH@Ao<C:?FGH6F=WRHObQHC-E>fF?<RFEbE:=WDHC:;lVFGIQH7:9<Rlo�_���[<[G>fFRHPHfFR fFD-=>o<C:QFE:=WRHOKGIVlLHC:Q<DHC6:GID<R<9:6HR L<QFGH6HqH7:9<D<D:ûH9-=�fFL��üfFD-=WLHC���6HNE<GIV<RH�:9<QHC LHC:Q<DHC-EWClo:a���[N<9<QH@<�:9<QHC o:9<;A9<?HP:N<9=WDHPHfFR 6:GW@<CJ�V-=W?HC-rIQHC:VHC:QHC:D:6IC�-J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:JiHV-=W?HC-rH6:GW7<7<C:D<RJ�V-=W?HC-rH6:GW7<7<C:D<R�-J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:JiF=WDHPHfFRFrI9:6Hq<DFGW�:?HC<@FMI7<C:D<RFE�I9:MIOA@<C-EH6HQ-=>P:R-=HGID6:GW@b6:ý>þFÿFý��������ZG������WÿA@-ýIÿFý��
	���þ
�Iÿ����>þ���þAC������
�Bý&\�9��Wÿ����>þ
��	��������t=�þ��Wÿ��H\3f<þ�������LFý��IþBýJI=WDHPHfFRFrI9:6Hq<DFGW�:?HC<@FMI7<C:D<RFE

Figure 23.11: General SINEX Information File �����	��"��

launched the information for this new satellite has to be included into the
file. It is sufficient in this case to copy a line referring to a satellite of the
same block and to modify it for the new satellite (the antenna offsets have
to be correct).

23.4.11 Satellite Problem File

Type : ASCII

Directory : ��"�' � ��� (UNIX) / "1�	� � ����� (VMS) / "1�I� � ��� (DOS)

Content : Problems with satellites (manoeuvres, bad data).

Created by : User-defined.

Used by : Most orbit and processing programs.

Example : Figure 23.13. Also available in the distribution.

Further Information : � We recommend to use the updated files (file name characterized
by the year) from the anonymous CODE ftp area (see Section
7.4). By specifying this file in the Panel 0.3.1 you avoid many
troubles related with problem satellites. All programs that allow for
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EI9<RHC:?<?-=WRHC³EWP<CF6F=WV-=I68@:9<R<9 [<gBJ´7:9<QnJ>�:YJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:JQ<9H@B=W9<R-=HGIDbP:QHC-E<E>fFQHCl7-GW@<C:?ùªæR:�:YH[B_>[B_ S©QFGH6HqA7-GW@<C:?bR!\3V<?-=>CFMIC:?lC:R89<?!\¦_>�<�:^-e
L<?FGH6Hq 9<D<RHC:D<D<9ZGIV<VFEWC:RFEzSU7�e 7:9FE<E @<PF[ P-^ QFGH6Hql7-GW@<C:?P:Q<D DFG�� @:; @<O @Fs S©q:MBe S>_���C�J>gBecS>_���C�J>�Be S©R:XB_d\UEHX:^-e

_ h [!��^Hk<�Ha [!��[<[<[<[c_���[:^<YH� �<k:Y�� J>[!��^-_>h:^ [!��YH�Ha:[ _ ���^ ^ [!��^Hk<�Ha [!��[<[<[<[c_���[:^<YH� g<k<g!��^ [!��[B_>�<� [!��hB_>k<g _ ���h h [!��^Hk<�Ha [!��[<[<[<[c_���[:^<YH� �<k:Y�� _ þBý��a h [!��^Hk<�Ha [!��[<[<[<[c_���[:^<YH� �<k:Y�� J>[!�¡_>[<k:^ [!��k<�<�<� _ ���Y h [!��^Hk<�Ha [!��[<[<[<[c_���[:^<YH� �<k:Y�� J>[!�¡_<_�aFY [!�]a<a:[B_ _ ���� h [!��^Hk<�Ha [!��[<[<[<[c_���[:^<YH� �<k:Y�� J>[!�¡_�an_>[ [!��g<g<k:Y _ ���k h [!��^Hk<�Ha [!��[<[<[<[c_���[:^<YH� �<k:Y�� J>[!��[<g<[<k [!��gB_>g<[ _ ���g h [!��^Hk<�Ha [!��[<[<[<[c_���[:^<YH� �<k:Y�� _ þBý��� h [!��^Hk<�Ha [!��[<[<[<[c_���[:^<YH� �<k:Y�� J>[!��[<g<h:Y [!���<[<gB_ _ ���_>[ h [!��^Hk<�Ha [!��[<[<[<[c_���[:^<YH� �<k:Y�� _ þBý��_<_ _ [!��^-_>[<[«[!��[<[<[<[�[!��g:YIa:[ Y<^<^���^ [!��[<h<g:Y [!��hB_WYH� _ �����_W^ _ [!��^-_>[<[«[!��[<[<[<[�[!��g:YIa:[ Y-_>�!��g [!��[Ha:k:Y [!�¡_>h:^H� _ ����<�<�<�<�<�<�<�
L<?FGH6HqADIf:7:LHC:Q�ª�L<?FGH6HqZ=jXZ_d\�L<?FGH6HqK=<=jXA^&\�L<?FGH6HqK=<=W9lX8h�\�L<?FGH6Hqt=<=WQbX8a

Figure 23.12: Satellite Information File �!����� ��� ���������	��� (T means: ROCK Model T to be used as
a priori Radiation Pressure Model).

a satellite problem file will automatically use this file if specified in
Menu 0.3.1 .

� The satellite problem file invokes the handling of the following prob-
lems:

(1) manoeuvre epochs (problem 0)

(2) satellite modelling (problem 4)

(3) time intervals with bad data (phase/code) for specific satellites
(problems 1, 2, 3)

A manoeuvre is usually detected by BRDTST because of drastic
changes in the orbital elements of the broadcast ephemerides.
BRDTST ( Menu 3.1.2 ) creates a new satellite number for the man-
oeuvre satellite after the event. The new number is equal to the old
satellite number + 50. All broadcast messages after the event are re-
lated to the new satellite number. Programs BRDTAB ( Menu 3.2 )
and ORBGEN ( Menu 3.3 ) treat the “new” satellite as any other
satellite. The satellite SVN+50 is only present in the orbit files, but
not in the observation files. An approximate time for the manoeuvre
may be retrieved from the BRDTST output file. A more precise
epoch may be obtained by looking at the residuals of CODSPP
( Menu 4.2 ) for this satellite. Even if the manoeuvre time may be de-
termined quite accurately (the residuals of MAUPRP ( Menu 4.4.2 )
may be used for refinements) it may be necessary to delete obser-
vations around the manoeuvre epoch because the satellite may be-
have in an unpredictable way around this epoch (the first few minutes
or even hours). The manoeuvre time has to be introduced into the
satellite problem file. The processing programs will read this file and
use the orbit of satellite SVN or SVN+50 depending on whether the
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epoch lies before or past the manoeuvre time. For manoeuvres the
action number is always 0.

The problem type satellite modelling is used for long-arc computa-
tions using program ADDNEQ ( Menu 4.8.1 ). This problem type in-
dicates to set up a new arc (action 0) for the specified satellite at the
specified time (only arc boundaries are allowed).

The problem type bad satellite is used to exclude data stemming
from a particular satellite from the processing. If you specify this file
in RXOBV3 ( Menu 2.7.1 ) you have the possibility to transfer them
to the Bernese formats as marked observations (action item 1) or to
remove them (action item 2; not transferred to the Bernese-specific
format). The remove action is supported only in program RXOBV3.
For program CODSPP ( Menu 4.2 ) the presence of this file means
not to use the pseudorange data (problem 2 or 3, action 1) for the es-
timation of the receiver clock corrections. To assume that the pseu-
dorange observations of a certain satellite are bad, but that the cor-
responding phase observations are good may be true in some cases.
It may be better to mark both, pseudorange and phase observations,
to avoid problems in the next processing steps.

To use this file in the program MAUPRP ( Menu 4.4.2 ) means
that the phase data are marked (problem 1 or 3, action 1). Please
note: If you use the file in the program GPSEST ( Menu 4.5 ) you
exclude the corresponding observations from the parameter estim-
ation without having to mark them with the program SATMRK
( Menu 5.1 ). The observations are not marked in the observation
files, however. When marked with SATMRK it is impossible to reset
the marked observations without also resetting the marks set by the
preprocessing programs or the SATMRK options. With the satellite
problem file on the other hand data can easily be excluded for any
satellite and time interval in GPSEST without any consequences for
future program runs.

23.4.12 Station Problem File

Type : ASCII

Directory : ��"�' � ��� (UNIX) / "1�	� � ����� (VMS) / "1�I� � ��� (DOS)

Content : Station problems (station name changes, set up new sites, antenna height
problems).

Created by : User-defined.

Used by : ADDNEQ

Example : Figure 23.14. File available in the distribution.

Further Information : The station problem file is accessed by program ADDNEQ, only. The fol-
lowing changes may be specified in this file:
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EI9<RHC:?<?-=WRHCZP:QFGIL<?HC<7-E�ª37:9<DFGWCHf:o:QHC-EZGIQAL<9H@ZGILFEWC:QHo:9<R-=HGID²=WD<RHC:QHo:9<?FE _WY-JW°I9<DnJ>�:YJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J
EI9<RHC:?<?-=WRHC�P:QFGIL<?HC<7 9:6HR-=HGID V<QFGW7 RFG�<� � � O<O<O<OA7<7A@<@lN<Nj7<7tE<E�O<O<O<Ol7<7A@<@AN<NA7<7ZE<E

^Ia h _ _>�<�<� _ gA[<[8[<[l[<[ _>�<�<�ô_ �A^Iab[<[A[<[^Ia [ [ _>�<�<� _ gt_W^j[<[l[<[_>� h _ _>�<�<�«^¨�A[<[8[<[l[<[ _>�<�<� ^¨�A^Iab[<[A[<[_>� [ [ _>�<�<�«^¨�t_W^j[<[l[<[_W^ h _ _>�<�<�«^¨gA[<[8[<[l[<[ _>�<�<� ^¨gA^Iab[<[A[<[_>� a [ _>�<�<�«^Z_>kA[<[8[<[l[<[_>� a [ _>�<�<�«^Z_>gA[<[8[<[l[<[�<�<�_�a a [ _>�<�<��kt_WY8[<[8[<[l[<[_�a h ^ _>�<�<��kt_>�A[<[8[<[l[<[ _>�<�<�«kt_>�A^Iab[<[A[<[_�a [ [ _>�<�<��kt_>�t_W^j[<[l[<[_>� a [ _>�<�<��kt_>kA[<[8[<[l[<[_>� a [ _>�<�<��kt_>gA[<[8[<[l[<[_>� a [ _>�<�<��kl^H[A[<[8[<[l[<[_>� a [ _>�<�<��kl^-_µ[<[8[<[l[<[^H[ h ^ _>�<�<��k«^8[<[8[<[l[<[ _>�<�<�K_W^8hB_µ^Iab[<[A[<[
P:QFGIL<?HC<7l@<C-EH6HQ-=>P:R-=HGID P:QFGIL<?HC<7 9:6HR-=HGIDl@<C-EH6HQ-=>P:R-=HGID 9:6HR-=HGIDJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J J<J<J<J<J<J<J J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J J<J<J<J<J<J
EI9<RHC:?<?-=WRHCZ7:9<DFGWCHf:o:QHC [ EWC:Rjf:PtEI9<R��æ�B=WR<NZEWo:D:X:EWo:D:i:YH[ [EI9<RHC:?<?-=WRHCZ7-GW@<C:?<?-=WD:M a EWP:?-=WRjf:Pb9<Q:6:Eb=WDA9H@<@:DHC-� [L<9H@AP:N<9FEWCb@:9<R<9 _ 7:9<Q<q8P:N<9FEWCKGILFEWC:QHo:9<R-=HGID _L<9H@AP:N<9FEWCb@:9<R<9 _ QHC<7-GWo<CbP:N<9FEWCZGILFEWC:QHo:9<R-=HGID ^L<9H@b6:GW@<CA@:9<R<9 ^ 7:9<Q<ql6:GW@<CKGILFEWC:QHo:9<R-=HGIDFE _L<9H@b6:GW@<CA@:9<R<9 ^ QHC<7-GWo<Ct6:GW@<CZGILFEWC:QHo:9<R-=HGIDFE ^L<9H@AP:N<9FEWCZ9<DH@b6:GW@<CA@:9<R<9 h 7:9<Q<qALFGIR<NtGILFEWC:QHo:9<R-=HGIDbRHO<P<C-E _L<9H@AP:N<9FEWCZ9<DH@b6:GW@<CA@:9<R<9 h QHC<7-GWo<CZLFGIR<NbGILFEWC:QHo:9<R-=HGIDbRHO<P<C-E ^

Figure 23.13: Satellite Problem File (Example File �!��� � ���	�����W�!
	" available in the Anonymous
FTP Area in Berne.

(1) ���	�����!��� ��� � �}� # ��� � �����
Using a time window you may change to a different station charac-
terization (station number and the station name).

(2) ��"�� � � % �}���	�����!���|��� % �����!
	� ���|���!
��	��� # �!���	�����!���
For a given time interval you may exclude a site from a “continu-
ous” observation series (of e.g. daily NEQ files). The site is NOT
removed from the normal equations, but the combination of the nor-
mal equation parts belonging to the specified time interval will be
associated with a new name (e.g. the station name ���!
��	��� # ). Spe-
cifying also a different station number allows you to remove (pre-
eliminate) the site (together with the option ��� � �	��
��|���)�!����� ���!���
���0�	� � 
���� � � � ���	���	� % ).

(3) �!����� � �	��� �����	���!�����
If you have the impression that for a certain time interval a site seems
to have significantly different coordinate results than for another time
period you may wish to solve for an additional set of site coordinates
for this time period.

(4) 
	� � ����� �����	�	��
)�!����� ���!���¬��
�� � �	��4��3�
If you wish to remove center stations (see Section 23.8.2) from your
normal equations (only the eccentric location of the GPS receiver is
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of interest) you have to specify “1” here.
(5) �	���������	�}�	�������	��
��������������3�

It is sometimes quite difficult to make sure that from the very be-
ginning of processing correct antenna height information is used in
the analysis of GPS data. If it happens, that in the processing (in-
cluding GPSEST) a wrong antenna height was used, it is not ne-
cessary to recreate the normal equations. Antenna heights may be
changed in ADDNEQ without having to reprocess of the GPS data
using GPSEST. Only the antenna heights but not horizontal eccent-
ricities may be changed.

(6) ��� � �	��
��|���)���	�����!�����0���¬�	� � 
���� � � � �����	�	� % �
To pre-eliminate a site for a certain time interval is sometimes use-
ful. That means that this site is not included in the combined solution.
Please note that pre-elimination is not identical to removing the site
for that particular interval from the solution. The effect of the site co-
ordinate parameters in a normal equation system on other paramet-
ers is still present (cannot be removed as if the site was not used at a
particular day), but the influence of outliers on the combined solution
can be reduced.

The effect of the first three options is in principle the same: to specify a dif-
ferent station name and station number. The division into these three op-
tions is useful, to keep an oversight of the reason to handle a site in this spe-
cific way. Please note that the renaming is done sequentially. This means,
e.g, that if you change a station name in the first option item, you have to
use this new name in all following sections.
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EIR<9<R-=HGIDAP:QFGIL<?HC<7-E�ª�D<9H7<C-E&\�E:=WRHCZ6HN<9<D:MIC-E&\�NHCB=IMHN<RFE&\�CF6<6IC:D<R<Q-=I6F=WR-=>C-E �BJ�9HP:QnJ>�HaJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<J<JFJ<J<J
EIR<9<R-=HGIDlD<9H7<Cb6HN<9<D:MIC-E÷ªµS©LIfFRbEIR-=W?<?lR<NHCtEI9H7<CZE:=WRHC�eJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J

GI?H@ZEIR<9<R-=HGID DHC<�tEIR<9<R-=HGIDDIf:7 D<9H7<C DIf:7 D<9H7<C V<QFGW7 RFG�<�<�A�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�t�<�<�A�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�bO<O<O<Ol7<78@<@lN<NA7<7ZE<E�O<O<O<OA7<7A@<@bN<N87<7ZE<E
_<_>kl°<GHsIC _<_>kl°<GHsIC²_W^<^H[HaH7F[<[B_ _>�<�:^A[B_¦[B_µ[<[l[<[A[<[ _>�<�<ht_W^8hB_j^HhlYH�lYH�_>g<g8DFGIRFG _>g<g8DFGIRFGt_W^HkB_>kI7F[<[<h _>�<�:^A[B_¦[B_µ[<[l[<[A[<[ _>�<�<�t_W^8hB_j^HhlYH�lYH�_¦DFGIRFG _>g<g8DFGIRFGt_W^HkB_>kI7F[<[<h _>�<�:^A[B_¦[B_µ[<[l[<[A[<[ _>�<�<�t_W^8hB_j^HhlYH�lYH�_<_W^m7:9FEWPbhB_>h<[<hI7F[<[B_ _W^<^m7:9FEWPZhB_>h<[<hI7F[<[:^ _>�<�Hab[<g8[:^8[<[l[<[A[<[ _>�<�<�t_W^8hB_j^HhlYH�lYH�_W^<^m7:9FEWPbhB_>h<[<hI7F[<[B_�L _W^<^m7:9FEWPZhB_>h<[<hI7F[<[:^ _>�<�Hab[<g8[:^8[<[l[<[A[<[ _>�<�<�t_W^8hB_j^HhlYH�lYH�_W^<^m7:9FEWPbhB_>h<[<hI7F[<[B_>6c_W^<^m7:9FEWPZhB_>h<[<hI7F[<[:^ _>�<�Hab[<g8[:^8[<[l[<[A[<[ _>�<�<�t_W^8hB_j^HhlYH�lYH�
C:;:6H?If:@<CtEIR<9<R-=HGIDl9<DH@tEIRFGIQHCbRFGAEH6HQ<9<R:6HNtEIR<9<R-=HGID�ªJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J
S¡6HN<9<D:MIC<@�ejEIR<9<R-=HGID EH6HQ<9<R:6HNtEIR<9<R-=HGIDDIf:7 D<9H7<C DIf:7 D<9H7<C V<QFGW7 RFG�<�<�A�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�t�<�<�A�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�bO<O<O<Ol7<78@<@lN<NA7<7ZE<E�O<O<O<OA7<7A@<@bN<N87<7ZE<E
_WY<^jNHC:QFEZ_>h:^-_W^W7F[<[<k J<_£NHC:QFElEH6HQ<9<R:6HNn_ _>�<�<hK_W^b_>kA[<[l[<[A[<[ _>�<�Hal[B_µhB_j^HhlYH�lYH�_WY<^jNHC:QFEZ_>h:^-_W^W7F[<[<k J<_£NHC:QFElEH6HQ<9<R:6HNF^ _>�<�Hab[:Y8^<Y8[<[l[<[A[<[ _>�<�Hal[<�l^H�b^HhlYH�lYH�_WY<^jNHC:QFEZ_>h:^-_W^W7F[<[<k J<_£NHC:QFElEH6HQ<9<R:6HN:h _>�<�Hab[<�Z_�al[<[l[<[A[<[ _>�<�HaK_>[A[<hb^HhlYH�lYH�
EWC:RIf:PlDHC<�ZEIR<9<R-=HGID�ªJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J
6HN<9<D:MIC<@ EIR<9<R-=HGID DHC<�ZEIR<9<R-=HGIDDIf:7 D<9H7<C DIf:7 D<9H7<C V<QFGW7 RFG�<�<�A�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�t�<�<�A�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�bO<O<O<Ol7<78@<@lN<NA7<7ZE<E�O<O<O<OA7<7A@<@bN<N87<7ZE<E
_WYHgAsF=>7<7³_�a:[<[B_´7F[<[Ha _WYHgAsF=>7<7²_�a:[<[B_´7F[<[Ha<9 _>�<�:^A[B_¦[B_µ[<[l[<[A[<[ _>�<�<hA[<kt_>�b^HhlYH�lYH�
QHC<7-GWo<Cb6IC:D<RHC:QZEIR<9<R-=HGIDFElV<QFGW7lDHC-�&uUE�ªJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<J:J �S¡[:r-_¦DFG<rWO<C-E-e J<JWúTª3[
9<D<RHC:D<D<9ACF6<6IC:D<R<Q-=I6F=WR-=>C-E�ªJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<JS¡6HN<9<D:MIC<@�e 9<D<RHC:D<D<9bNHCB=IMHN<REIR<9<R-=HGIDlD<9H7<C GI?H@ DHC<� V<QFGW7 RFG�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�ô�<�<�<�<�����<�<�<�b�<�<�<�<�����<�<�<�AO<O<O<OA7<7A@<@lN<Nj7<7tE<E�O<O<O<Ol7<7A@<@AN<NA7<7ZE<E
6H9:MH?K_W^Hk:^<YW7F[<[<h [!��[<[<[<[ [!��[HaFYH[³_>�<�:^8[B_µ[B_µ[<[8[<[l[<[ _>�<�<�K_W^8hB_µ^HhbYH�lYH�EIVHC:QK_>hHa:[:^W7F[<[Ha _���Y<YHh<� _����:^H�<[³_>�<�:^8[B_µ[B_µ[<[8[<[l[<[ _>�<�<�K_W^8hB_µ^HhbYH�lYH�
DIf:7:LHC:QFElGIVbEIR<9<R-=HGIDFEARFGjLHCAP:QHC<C:?-=>7B=WD<9<RHC<@ùS¢EIR<9<Q<Rl98DHC<�lQFGW�b9<V<RHC:Q³_WYAEIR<9<R-=HGIDFE-eJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J S>J>�<�!ª�9<?<?bEIR<9<R-=HGIDFE-e
D<Q«[<[B_m[<[:^8[<[<hl[<[Hal[<[:Y8[<[<�A[<[<kA[<[<gl[<[<�A[B_>[l[B_<_µ[B_W^A[B_>hA[B_�al[B_WY

J<JWúTª J<_

Figure 23.14: Station Problem File.
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23.5 Raw Data and RINEX Files

According to Table 23.1 we consider mainly the RINEX files as raw data files. We do not describe
the conversion of receiver-specific observation formats to RINEX. Please read the description file
of the freely available RINEX converters if you need more information related to this topics. Some
information is also given in the help panels referring to the transformation programs Menu 2.5 . For
the definition of the RINEX format (observation files, navigation files, and meteo files) we refer to
[Gurtner, 1994].

The RINEX files are usually put into the directory 
���� of the campaign, initially. We usually ex-
pect RINEX data with a well defined session lengths (e.g. 24 hours). The file names and extensions
are in principle selectable in the transfer programs. Nevertheless we recommend to use the default
extensions (file name: SSSSdddf , file extension: .YYO for observation files, .YYN for navigation
files, YYM for meteo files with SSSS as the 4-character station abbreviation, ddd as session iden-
tification (e.g. day of the year), f as file characterization (e.g. 1 for the first file of the session), and
YY as year). If this is not the case you might prefer to store the original RINEX data in the direct-
ory �!
�� . The concatenation programs for RINEX observations, RINEX navigation messages, and
PRECISE orbits (CCRINEXO ( Menu 2.5.6.1 ), CCRINEXN ( Menu 2.5.6.2 ), and CCPREORB
( Menu 2.5.6.3 )) may then be used to create RINEX files containing a well-defined time interval of
data (e.g. defined by the session table using Menu 1.3 ) and to store these files in the directory 
	��� .

23.6 Observation Files

23.6.1 General Remarks

For Version 3.0 of the Bernese Software the decision was taken to split the observation information
into two parts:

� a header file containing all the relevant information to identify and to process the observations
(station, receiver, satellites, ...).

� an observation file with all the code or phase observations.

The same structure is used in Version 4.0 . This decision makes it easier to update resolved ambigu-
ities, since only the header files have to be read and written and not all the observations.

No examples are supplied for the binary observation and header files. The ASCII image of an ob-
servation file consisting of header and observations contains, however, the full information of the
binary version and will be described in detail below.

There are small differences between the formats of the observation files for the different versions of
the Bernese Software. Compatibility is guaranteed, which means that you may e.g. process version
3.4 observation files with version 4.0 , but not vice versa.
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J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J� �� G
���Hý������Iÿ����>þ �� V����<ý�� �� �J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J�J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J� � � � � � � �J<J<J<J<J<J<J<JlJ<J<J<J<J<J<J<JZJ<J<J<J<J<J<J<J<JlJ<J<J<J<J<J<J<J<JZJ<J<J<J<J<J<J<JbJ<J<J<J<J<J<J<JbJ<J<J<J<J<J<J<J<JbJ<J<J<J<J<J<J<J<J� 6����Fý ��� 6����Fý � � P�!
���Hý ��� P�!
���Hý ��� 6����Fý � � 6����Fý ��� P�!
���Hý � � P�!
���Hý �� NFý������ ��� G
���&� � � NFý������ ��� G
���&� ��� E���þ�"�� ��� E���þ�"�� �#� E���þ�"�� � � E���þ�"�� �� ��� � � ��� ��� @
������� ��� @
������� �#� @
������� � � @
������� �� ��� � � ��� ��� NFý������ ��� G
���&� ��� NFý������ � � G
���&� �J<J<J<J<J<J<J<JlJ<J<J<J<J<J<J<JZJ<J<J<J<J<J<J<J<JlJ<J<J<J<J<J<J<J<JZJ<J<J<J<J<J<J<JbJ<J<J<J<J<J<J<JbJ<J<J<J<J<J<J<J<JbJ<J<J<J<J<J<J<J<J

Figure 23.15: Observations Files

23.6.2 Code/Phase Zero/Single Difference Header/Observation Files

Because of the identical format of all the header and observation files, these files are described to-
gether in one section.

Type : binary

Directory : Campaign-specific directory �!��� .

Content : Code/phase zero/single difference observation and associated important
information in the header files.

Created by : Programs RXOBV3 ( Menu 2.7.1 ) and SNGDIF ( Menu 4.3 ).

Used by : All programs dealing with observation/header information (all pro-
grams in Menu 4 ) and some other programs (e.g. service programs in
Menu 5.1 ).

Example : ASCII image of a header file (first part) and observation file (part 2) in
Figure 23.16 for single difference phase observations.

Further Information : All observations are stored in a binary format. The program OBSFMT
(see Menu 5.7.1 ) and the edit and browse options of Menu 5.1 create an
ASCII image of a binary file. In the binary format the header and the ob-
servations are stored in two different files. The program OBSFMT merges
these two files into one ASCII image.

Remarks concerning this ASCII file:

Line : Comment

1 : Campaign name (ch ­ 16); title (ch ­ 53).

3 : Measurement type: PHASE or CODE; file creation date and time.
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_m=IM:EI9 ª =IM:Em@:9<R<9l9<D<9<?HO-E:=HE^hm7<C:9FE>fFQHC<7<C:D<RtRHO<P<C�ª}P:N<9FEWC 6HQHC:9<RHC<@ ªp[B_<J�9If-MBJ>�<�t^<^�ª]a:ha8QHC:VHC:QHC:D:6ICZC<P-GH6HNùª _>�<�<�BJ>[<kBJW^H��[!ª�[<[!ª�h<[zS¢^-_<_<e 7-GW@B=WV-=>C<@�ª [:^-J�9If-MBJ>�<�Z[<h!ª�^H�Y�j§8@B=WV<VHC:QHC:D:6IC-E ª _ VFGIQH7:9<RlDIf:7:LHC:Q ª akj§AV<QHC-�>f:C:D:6F=>C-E ª ^ EWC-E<E:=HGIDt=>@<C:D<R-=WV-=>C:Q ª ^-_<_<_gj§bEI9<RHC:?<?-=WRHC-E ª ^Ia E>fFLFEWC-E<E:=HGID³=>@<C:D<R-=WV��<ª _�j§8C<P-GH6HNFE ª ^Hg<k<g GILFE���=WD<RHC:QHo:9<?~S¢E-e ª h<[_>[j§AV<?<9:M<MIC<@bC<P-GH6HNFE�ª [ QHC<7:9<Q<qlDIf:7:LHC:Q ª [_<__W^8EIR<9<R-=HGIDZD<9H7<C ª}qFG<EHMt_>h:YH[HaH7F[<[<h sF=>7<7²_�a:[<[B_´7F[<[Ha_>hAGWP<C:Q<9<RFGIQZD<9H7<C ª|@:9<D<DHOAo:9<Dl?FG<GID ?FGHM:EIRFrH6:GW7<P:9F�_�a8QHCF6ICB=>o<C:QZRHO<P<C ª}QFGHMWf:CZEID<QnJ<_W^AQH7 R<Q-=>7:L<?HCZa:[<[<[:E<EWC_WYm9<D<RHC:D<D<9ZRHO<P<C ª|@-GIQ<DHCA7:9<Q:M:GI?-=WDZL a:[<[<[:EIRl?n_WrI?F^AMIC-G_>�jQHCF6ICB=>o<C:QFrI9<D<RHC:D<D<9�ª ^<^H��r _<_>� ^H�<�B_±r±�<k<�<[:Y_>k_>g86H?FGH6Hqb6:GIQ<QHCF6HR-=HGID�ª GIV<VFEWC:RlP<C:Q8C<P-GH6HN GIV<VFEWC:RAP<C:Q8C<P-GH6HN_>�^H[mP-G<E���CF6<6IC:D<R<Q��ASU7�e�ª [!��[<[<[<[ [!��[<[<[<[«[!�¡_>[:YH[ [!��[<[<[<[«[!��[<[<[<[ [!��[<[<[<[^-_^<^8EI9<R §<?n_<JWGILFEbGIq«§<?n_<JWGILFEAL<9H@«§<?F^-JWGILFElGIq�§<?F^-JWGILFElL<9H@^Hh«^H� YH�<h _W^<^ YH�<h g:Y^Ia k k<[<k h:^<^ k<[<k ^<Y<^^<Y Y �Ha:� _>kHa �Ha:� _>h<h^H�«^Hk YHkHa _>kHa YHkHa _>h<g^HkT�<�<�<�^Hg^H�¨9H7:LbEI9<RAC<P-GH6HN��:?<V ?n_<J�9H7:L-=IM!� 6H?IfBE ?F^-J�9H7:L-=IM!� 6H?IfBE ?FY-J�9H7:L-=IM!� 6H?IfBEh<[ _�^H� _�_Wr-_ J>k<�Ha:�<[Ha�� a:k JWYH�:YHk<�:^�� a:k [!� _hB_ ^�^H� ^HhB_W^ _Wr-_ [!� ^ [!� ^ [!� ^h:^ h«^H� ^<Y-_<_«_Wr-_ �<�:^H�<�B_>k<[!� a:k k:YH[<hB_>hB_>h!� a:k [!� hh<h a k _�_Wr-_ J<_W^HhHa:h:^<Y�� a:k J>�<�B_>g<[<g!� a:k [!� ahHa Y kô_W^Hh<[ô_Wr-_ [!� Y [!� Y [!� Yh:Y � kô_>�:Y<^ _Wr-_ YHk<[Ha:�:^Hg<�!� h:Y a<a<a<a:kB_>k<h!� h:Y [!� �h<� k k ^<Y-_>gô_Wr-_ [!� k [!� k [!� kh<k g k ^Hg<[:^ _Wr-_ �<h<�<�:YH�<[Ha�� g k<h:^Ia<a:[<[Ha�� g [!� gh<g � k ^Hg<h<gô_Wr-_ �<h<�<�:YH�:^<Y�� Y<^ k<h:^Ia<a:[B_W^�� Y<^ [!� �h<� _>[ Y _�_Wr-_ JW^H[:^H�<[<h<[!� a:k J<_WYHgB_>[:YH�!� a:k [!� _>[a:[ _<_ Y«^Hg<h<kô_Wr-_ [!� _<_ [!� _<_ [!� _<_an_ _W^�^Hk _�_Wr-_ [!� _W^ [!� _W^ [!� _W^aF^ _>h«^Hkô_>g<k<[ô_Wr-_ �<g:^-_<_>�<h<k!� a:k Y<^Hg<�:Y-_>h<k!� a:k [!� _>ha:h _�a ^Hk ^Hg<h<kô_Wr-_ [!� _�a [!� _�a [!� _�aa<aaFYa:�j?n_d\�?F^lGILFEWC:QHo:9<R-=HGIDFE�ªa:kAGILFE��]D R-=>7<C V8§FE P:N<9FEWCTSU7�e V<VFEAEI9 �<�<�a:g _ [!ª�[<[!ª�h<[ � J>[!��[B_>�:EAgl^H� J>[!��[<�<[:EAk�k~�<�<���<�BJ>[<kBJW^H�KJ>[!��[<[<[<[<[<[B_<_>[{J>[!��[<[<[B_W^H�<�<h<ga:� [!��[<�<[:EA�l^H� J>[!��[B_WY<EAh�k~�<�<�YH[ ^ [!ª�[B_�ª�[<[ � ^Hh<�Ha����:YHh«gl^H� JW^H[<k:^����<k<g�k�k~�<�<���<�BJ>[<kBJW^H�KJ>[!��[<[<[<[<[<[B_<_>[{J>[!��[<[<[B_WYH[<�<[:^Y-_ ^Hh<�Ha���k:^Hg«�l^H� JW^H[<k:^����<[Ha h�k~�<�<�Y<^YHh h [!ª�[B_�ª�h<[ � J<_<_>g<�!��g<[<k�g�� a:k<g<k!��k:^<^ gl^H�~�<�<���<�BJ>[<kBJW^H�KJ>[!��[<[<[<[<[<[B_<_<_tJ>[!��[<[<[B_>kB_>g<�:YYIa J<_<_>g<�!��k<�<[ Y¨� a:k<g<k!��k<�:Y �l^H�~�<�<�Y<YYH� a [!ª�[:^�ª�[<[ k kB_>g:^���Y<^H[«gl^H� J>�:^Hh<�!��hHa:��k�k~�<�<���<�BJ>[<kBJW^H�KJ>[!��[<[<[<[<[<[B_>[<h{J>[!��[<[<[B_>�:^Hg:^HhYHk kB_>g:^���YH�:^��l^H� J>�:^Hh<�!��^Hk<h a«k~�<�<�

Figure 23.16: Example for an Observation File (Header in Lines 1-45; Observations in Lines 47-57)
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23.6 Observation Files

4 : The reference epoch is the full second part of the first observation epoch in the file; File modi-
fication date and time (updated by programs changing the file).

6 : # of differences: 0 = zero diff.file, 1 = single diff. file; File format number (at present always
set to 4, provided for further updates).

7 : # of frequencies: 1 or 2; session number (used in program IONEST to arrange files in ses-
sions, in program GPSEST to know which files have to be correlated).

8 : Total number of satellites in the file; The session file number is usually 1. It is 2 for the second
half of a file which has been split up into two files (only important if more than one file exists
for the same station and the same session).

9 : The number of epochs is not equal to the number of observation epochs. It is just the internal
number of the last observation in the file. Observation sampling (in former formats the SV-
number of the reference satellite was stored for ambiguity resolution).

10 : Number of occurrences of an epoch flag (given in the RINEX format in case of power fail-
ure). Remark number: it may be used to mark a file. The remark number is not used in any
program so far, but it is printed by GPSEST.

11 : Observation interval in seconds (sampling rates below 1 sec are not supported, at present).

13 : Station name(s) (ch ­ 16)

14 : Operator name(s) (ch ­ 16)

15 : Receiver type(s) (ch ­ 16)

16 : Antenna type(s) (ch ­ 16)

17 : Receiver and antenna serial number(s) (5 digits).

19 : Type of clock correction computed for the receiver clock(s): POLYNOMIAL DEG n, OFF-
SET PER EPOCH, or NONE.

21 : Position eccentricities in a local coordinate frame (north,east,up). The transfer programs
store the vector from the marker on the ground to the antenna reference point (ARP). See
file ���	�	���	���1� � 
	� in the directory ��"�' � ��� (UNIX) / "���� � ���	� (VMS) / "��H� � ��� (DOS) for
the definition of the ARP for various antenna types. Usually the eccentricities in north and
east direction are zero and the third eccentricity (up) is equal to the antenna height.

23 : List (lines 23-26) of the satellite numbers, and the number of good and marked observations
for each satellite ( $&% or $&% & $(' ).

30 : List of ambiguities containing the ambiguity number, the satellite number, the start epoch of
the ambiguity, the wavelength factor(s) for one or both frequencies, the value of the ambigu-
ities within the corresponding cluster, and the ambiguity cluster number. If two frequencies
are available the widelane ambiguity ( $() ) is stored (together with its cluster number), too,
independently of the $&% and $(' ambiguities. If two ambiguities of the same frequency belong
to the same ambiguity cluster (i.e. have the same cluster number) they are resolved relative
to each other (as double difference ambiguity).

48 : List of all the observations, where you find the following values:

� Internal observation number (used as reference)
� Observation time (full seconds only)
� Epoch flag (provided by the RINEX format, e.g. for power failure)
� Number of satellites observed at this epoch
� For each satellite observed ( *�� ):
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23. Data Structure

– observation (in meters)
– two flags possible (FF):

S: cycle slip
M: marked observation

– signal/noise ratio (S)
– SV-number (SA)

� Date of observation
� Clock parameter for station 1 (sec):

– Zero difference files: fractional second of observation epoch
– Single diff. files: sum of fractional second of observation epoch + clock correction

to GPS time for station 1

� Clock parameter for station 2 (sec):

– Zero difference files: clock correction to GPS time for current epoch
– Single diff. files: sum of fractional second of observation epoch + clock correction

to GPS time for station 2

The $(' -observations follows in the next line (if available).

52 : A blank line is inserted into the formatted file whenever one or more observation epochs
are missing or if the satellite scenario changes. Blank lines between the observations will be
removed when the file will be transformed back into a binary file.

23.7 Orbit Files

The orbit files types, explained in this section, are shown in Figure 23.17

J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J� �� G������Wÿ �� V����<ý�� �� �J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J�J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J� � � � � �J<J<J<J<J<J<J<J<J<J<J<J<JtJ<J<J<J<J<J<J<J<J<J<JZJ<J<J<J<J<J<J<J<J<J<JtJ<J<J<J<J<J<J<J<J<J<J<JbJ<J<J<J<J<J<J<J<J<J<J<J<J<JtJ<J<J<J<J<J<J<J<J<J<J<J<J� L��������������Wÿ � � P��Fý������Hý ��� R��
���
����� ��� EIÿ��>þ�������� ��� Q������3P��Fý����&� ��� =+	��������Fý�� �� 7-ý�������"Fý�� � � C���!Bý�	�� ��� G������Wÿ�� ��� G������Wÿ�� ��� 6��<ý������ ��� G����	�æP������ �� �]L<QH@ � � ��P:QHC ��� �]R<9<L ��� ��EIRH@ ��� �]QHP:Q ��� ��C:?HC �J<J<J<J<J<J<J<J<J<J<J<J<JtJ<J<J<J<J<J<J<J<J<J<JZJ<J<J<J<J<J<J<J<J<J<JtJ<J<J<J<J<J<J<J<J<J<J<JbJ<J<J<J<J<J<J<J<J<J<J<J<J<JtJ<J<J<J<J<J<J<J<J<J<J<J<J

Figure 23.17: Orbit Files

23.7.1 Satellite Broadcast Messages

Type : ASCII
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23.7 Orbit Files

Directory : Campaign-specific directory �!
�� .

Content : Satellite broadcast messages.

Created by : Transformation programs (e.g. RXNBV3 ( Menu 2.7.2 )).

Used by : BRDCHK, BRDTST, BRDTAB, CODSPP, SATCLK, GPSSIM, and
BV3RXN.

Example : Figure 23.18.

Further Information : The file is truncated in the middle of the first message. The first record is a
title line. Each message (containing 2 , 20 parameters: 20 for ephemerides
and 20 for satellite clocks) is preceeded by a record in which the satel-
lite number and a sequence number for the messages of a satellite. This
sequence number is never used by the accessing programs, which means
that different broadcast files may be merged into one file (by removing the
title line of the file to follow). The values in the broadcast messages are ex-
plained in the header of the subroutine

� ���	
 % � . A description of the mes-
sage may also be found in [Dierendonck et al., 1978]

L<QFGI9H@F6H9FEIRbD<9HoB=IMH9<R-=HGIDFEZGIV8@-GWOZ^-_<_tS>_>�<�<�Be [B_<J�9If-MBJ>�<�t^<^�ª�[<gEWo:DnJ�DIf:7:LHC:Q:X ^±7<C-E<EI9:MIC�J�D<Q:Xõ_[!��g<�Ha:[<[<[<[<[<[<[<[<[<[<[<[<[<[<[I@Fi<[:h[!��g<�Ha:[<[<[<[<[<[<[<[<[<[<[<[<[<[<[I@Fi<[FY[!��^H�:YH�<[Ha:�<[<[<hB_>[:^H[B_W^Hk:^W@Fi<[:g[!�¡_WYHg:^<^H[:YHhB_>g<gHa:�<�<�<�<�HaH@�J>[n_[!���HaFYHk:YH[<g<h<�B_>�Ha:[<[<[<[Ha:�I@Fi<[:[J>[!��h<�<�<�<�<�<k<�B_>[<�B_>�<�<�<�<�<�I@Fi<[:[J>[!��^Ia:h<k<kHaF^Hh:YIa:[B_>[<[<[<[<[<�I@Fi<[n_J>[!��^-_>�<�<g<[:^H�:YHhHan_>�<�<�<�<�:^W@Fi<[n_[!�]a:h<�<�<�<�<k<�B_>�<[:^H[<[<[<[:^HhI@�J>[:g�<�<�<�

Figure 23.18: Broadcast Messages ( ���	
 % File). 40 Lines of Information per Message.

23.7.2 Precise Ephemerides in IGS Format

Type : ASCII

Directory : Campaign-specific directory �!
�� .

Content : Precise ephemerides.

Created by : STDPRE ( Menu 3.7 ). Official exchange format within IGS.

Used by : PRETAB.

Example : Figure 23.19 shows a precise orbit file created by CODE for July 26, 1996.

Further Information : The example file is truncated. It is given in the SP3 format. Apart from SP3
two older precise orbit file formats (SP1 and SP2) may be read and written
by the Bernese GPS Software. All the satellite positions in the precise files
are given in an earth- fixed reference frame.
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23. Data Structure

SP1 : positions of the satellites

SP2 : positions and velocities of the satellites

SP3 : positions in km (and optionally velocities) and clock information
of the satellites in microsec.

The recommended format is SP3. For detailed informations see [Remondi,
1989].
The satellite-specific formal rms values (lines 8-9, specifying the rms in-/.

cm, 021436587�9 ) are used in the option Panel 4.5–2.4.5 of the pro-
gram GPSEST. An automated procedure to include this information into
the processing is not yet implemented (but will be implemented in the
next Version). For more details on the satellite clock values (last column,
999999.999999 if not available) and their use see Chapter 16.

§��WP�_>�<�<��kA^H��[�[«[!��[<[<[<[<[<[<[<[ �<� �:iI@ =WR<Q:�Ha 9-=�fFL§<§ g<�<h8a:h:^H[<[<[!��[<[<[<[<[<[<[<[ �<[<[!��[<[<[<[<[<[<[<[KYH[:^H�<[A[!��[<[<[<[<[<[<[<[<[<[<[<[<[i ^Ia _�^¨h�a«Y¨��k��Z_�aK_WYt_>�t_>kt_>gt_>�A^-_m^<^l^Hhi ^Iab^<Y8^H�l^Hkb^Hgl^H�AhB_ [�[«[¨[�[�[�[�[¨[«[i [�[�[«[¨[�[�[�[�[«[¨[�[�[�[�[¨[«[i [�[�[«[¨[�[�[�[�[«[¨[�[�[�[�[¨[«[i [�[�[«[¨[�[�[�[�[«[¨[�[�[�[�[¨[«[i<i Y�Y�Y«Y¨Y�Y¨�«Yb_>h�Yb_�a YZ_>[�k�k�Yt_>[i<i Y�Y�Y«Y¨Y�Y�Y¨[�[«[¨[�[�[�[�[¨[«[i<i [�[�[«[¨[�[�[�[�[«[¨[�[�[�[�[¨[«[i<i [�[�[«[¨[�[�[�[�[«[¨[�[�[�[�[¨[«[i<i [�[�[«[¨[�[�[�[�[«[¨[�[�[�[�[¨[«[¤������ ��� ����� ����� ��������������� ��������������� ���������#������������������� ���������¤������ ��� ����� ����� ��������������� ��������������� ���������#������������������� ���������¤�� [!��[<[<[<[<[<[<[ [!��[<[<[<[<[<[<[<[<[ [!��[<[<[<[<[<[<[<[<[<[<[ [!��[<[<[<[<[<[<[<[<[<[<[<[<[<[<[¤�� [!��[<[<[<[<[<[<[ [!��[<[<[<[<[<[<[<[<[ [!��[<[<[<[<[<[<[<[<[<[<[ [!��[<[<[<[<[<[<[<[<[<[<[<[<[<[<[¤�� [ [ [ [ [ [ [ [ [¤�� [ [ [ [ [ [ [ [ [r<�r<�A6IC:D<RHC:QlVFGIQbGIQ<L-=WRl@<C:RHC:QH7B=WD<9<R-=HGIDK=WD8CHfFQFGWP<C~S¡6:GW@<C�er<�lGIQ<L-=WRlVFGIQ8@:9HOZ^H[<g�\£_>�<�<�r<�b=WD:6H?If:@B=WD:MAP:QHCF6F=HEWCt6:GW@<Cb6H?FGH6HqFE� _>�<�<�«kA^H��[�[«[!��[<[<[<[<[<[<[<[Pc_8J<_�a<a:�B_��¡_>�B_>[<h:^³JW^-_<_W^Hg!���<[:Y-_>kHa k<[<gHa���^Hg<[B_>�<g _WY-_��¡_>k<k<g<k:^P ^ �:YHh<�!��^Hg<�<k<g<[ _�a:h<h<h!��Y<^H�<h<�<k�^-_>k<h<�!���Ha:k<h:^H� JW^Hk<�!�¡_>�<g<g<g<hP�hZJW^<^H[<�<h!���<k<h<�<�<g²J<_>[<g<g:^���g<hB_>hHa:[ �<k<h<�!��k<g<k<h<�<� h:Y��¡_>g<�:^H�:^P a k<�Ha<a���gB_>h<�B_�a _>g:YH[<h!�]a:hB_<_>[<�³J<_>k:^H�<k!��h<hHa<an_WY h<�!���Ha:[<gB_>hP Y�^Hh:^-_>�!��^HgB_W^Hg<�³J<_<_>k<[<h!���<k<�:YH�Ha JWYHh<g:^��]an_>h:YH�<k a:�!��YH�:^-_>h<gP�� h<�B_WY���h<k:^<^H�<�³J<_>�:^-_>�!���<�<g<hB_>[{JW^H[:Y<^<^����<k<�:YHh<h _����Han_>h<h<kP�k _�a<a<a:h!��^<^H�<�:^Hgô^H[<�<�:^��¡_>[<[Ha:�<� g:^Hk<[!��[Ha:[B_>gB_ k:^Ia���h<�<h<h<[<�P�� _WY<^-_>g!��^<^H�<h<g<[³J<_�aFY-_�a���[<kB_>�Ha:k _>�<[<k<�!�]an_�a:k<gHa J�a���k:^<^<Y<^Hh�l�<� �<�<� �<�<� �<�<� �<�<�

Figure 23.19: Precise Orbit File in SP3 Format ( � � 
�� File)

23.7.3 Tabular Orbits

Type : ASCII
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23.7 Orbit Files

Directory : Campaign-specific directory �!
�� .

Content : Tabular satellite positions in the inertial frame B1950.0 or J2000.0.

Created by : PRETAB, BRDTAB ( Menu 3.2 ).

Used by : ORBGEN ( Menu 3.3 ).

Example : Figure 23.20.

Further Information : The orbit source is specified in the title line from col. 44 to 53. This inform-
ation is transferred to the standard orbit file by program ORBGEN. The
next two non-blank lines contain start/end time. They are followed by the
tabular interval and the (nominal) number of ephemeris points. The next
line contains pole information (which is not used by the program system).
In the following lines the number of satellites and the satellite numbers
(svn-numbers) are defined. Finally the satellite positions (in system 1950.0
or 2000.0 in km) are given. Satellite and epoch belonging to a specific re-
cord are reconstructed from the record number which is the first item of
each record. Records of satellites for which no positions exist for a certain
time interval are missing in the file to save space. The file format is very
similar to the “antique” Macrometer so-called "T-Files".

R<9<LIfF?<9<QAC<P:NHC<7<C:Q-=HEA@<C:Q-=>o<C<@bV<QFGW7bL<QFGI9H@F6H9FEIR�ª L<Qn_>�<�<�!��^-_<_�EWO-EIRHC<7t°<^H[<[<[!��[
k ^H�t_>�<�<� [!��[<[<[<[<[<[<[<[<[<[<[<[I@Fi<[<[ô[!��[<[<[<[<[<[<[<[<[<[<[<[I@Fi<[<[õ[!��[<[<[<[<[<[<[<[<[<[<[<[I@Fi<[<[k ^H�t_>�<�<� [!��^<^H[<[<[<[<[<[<[<[<[<[I@Fi<[:^ [!�]aFYH[<[<[<[<[<[<[<[<[<[I@Fi<[:^ô[!��[<[<[<[<[<[<[<[<[<[<[<[I@Fi<[<[[!���<[<[<[<[<[<[<[<[<[<[<[I@Fi<[<h �:^[!�¡_WYHh<g:^Hh<[<k:^Hg<k<�I@Fi<[<[ [!��^<YHk<h:^Hh:^Hk<h<k<�:YW@Fi<[<[ [!�]a:�<hHa:h<�<[Ha:�<[B_>�I@Fi<[<[

^<YEWo:D ^
�<�<� �<�
EWo:D ^Hg

_ [!�¡_�a:g<[<g<g<g<g<[B_>[<�<h<[<�I@Fi<[:Y [!��Y<^H�<�<�<g<�:^Hg<k:Y-_<_WYH[I@Fi<[Ha [!��^-_>k:^-_>[:YIa:g:YIa:k<�:^HgI@Fi<[:Y^ J>[!��^<^Hg<[<k<h:^HkB_>�B_WYH[B_>�I@Fi<[:Y [!�¡_<_>[<�<h<�B_>h<[<h<�<�:YH�<gI@Fi<[:Y [!��k:YHg<g<g:^Ia:�<gHa:[<�Ha:h:^W@Fi<[Hah [!��^H[<h:^Hk<[<[<�<�B_>hHan_>�<�I@Fi<[:Y [!���<h<[<[:Y<YH�<k<�<[Ha:hB_>k:^W@Fi<[Ha J>[!�¡_WYHk:^Hh<�:^HkB_>[:^H�B_>[<kI@Fi<[:Ya [!�]a:�<k<[<�HaF^Hg<k<k<[<�<�<�<[I@Fi<[Ha J>[!��^<YH�<[<k<kHa:�<g<[<k:^-_>[<hI@Fi<[:Y J>[!��h<[<�B_>h:^<^-_>h<�Ha:�<�B_>�I@Fi<[Ha

Figure 23.20: Tabular Orbit Information ( �>����� File).

23.7.4 Standard Orbits

Type : Binary

Directory : Campaign-specific directory �!
�� .

Content : Standard orbit (Bernese orbit representation using sets of polynomials).

Created by : ORBGEN ( Menu 3.3 ).
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Used by : Some orbit programs (e.g. STDDIF ( Menu 3.6 )) and the processing pro-
grams ( Menu 4 ).

Example : Figure 23.21.

Further Information : A standard orbit contains all the information to compute position, velocity,
and higher time derivatives for each satellite. The orbit is stored in the form
of polynomial coefficients (one set of coefficients for typically 1 hour).
One standard orbit file may contain several arcs per satellite. For additional
information we refer to Chapter 8. The format is binary. To transform it to
ASCII and back to binary (e.g. to allow a transfer to a different computer
platform) please use the programs STDFMT and FMTSTD ( Menu 5.7.3
and Menu 5.7.4 ) (default extension for the ASCII files: ����� ).

_ ^Ia ^Ia _>[_ ^¨h¨a Y¨�«k¨�t_�aK_WYZ_>�Z_>kt_>gK_>�l^-_m^<^A^HhA^Iab^<Yl^H�l^Hkl^Hgl^H�8hB_P:Qn_>�<�<�!��^-_<_YH[:^H�<h!��[<[<[<[<[<[<[<[<[<[<[ ^���[<[<[<[<[<[<[<[<[<[<[<[<[<[<[YH[:^H�<h!��[<[<[<[<[<[<[<[<[<[<[YH[:^H�<h!��[Han_>�<�<�<�<�<�<�<�YH[:^H�<h!��[<g<h<h<h<h<h<h<h<hHa�<�<�YH[:^H�<h!���:YHg<h<h<h<h<h<h<hHaYH[:^H�Ha���[<[<[<[<[<[<[<[<[<[<[^H�:YH�<[<g:^H�!���<k<�Ha:g:YIa<ah!��YH�Ha:g<[B_>[<h<[Ha:h<h:^Hk<�:YWC�J>[<h[!���:YIaF^H[<[<h:^Hg:YH[B_>�:^-_>h^����<hHa:[:YH�:YHh:^<^Hh<k:^H�B_J<_��]a:�<g<gHa:gHaFY-_>h<h<gB_WYHh[!�]a<an_<_>h:^Ia:[B_>[<�<[B_>g<k:YJ<_>h<[Ha:g!���<g:YHh:^<YHk<h<[:YH[�<�<�

Figure 23.21: Standard Orbits ( �I��� % '«�>���	� File).

23.7.5 Radiation Pressure Coefficient File

Type : binary

Directory : Campaign-specific directory ��
	� .

Content : Radiation pressure coefficients and partial derivatives of the satellite pos-
itions with respect to the radiation pressure coefficients. Starting with ver-
sion 4.0 the partial derivatives of the satellite positions with respect to the
Keplerian elements at the beginning of the arc are contained in this file,
too.

Created by : ORBGEN ( Menu 3.3 ).

Used by : Some orbit programs (e.g. ORBGEN ( Menu 3.6 ) in the UPDATE mode,
and the processing program GPSEST ( Menu 4.5 ) for orbit improve-
ments.
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Example : not given. The structure of this file is similar to the standard orbit file (e.g.
more than one arc per satellite possible).

Further Information : Only if you want to improve orbits it is necessary to generate an 
 � 
 file
with the program ORBGEN. In all other cases the �!� % files are sufficient
for the orbit representation. For additional information see Chapter 8. The
format is binary. To transform it to ASCII and back to binary (e.g. to allow
a transfer to a different computer platform) please use the programs STD-
FMT and FMTSTD ( Menu 5.7.3 and Menu 5.7.4 ) (default extension for
the ASCII files: ��
 � ).
Note: The new 
 � 
 format of version 4.0 is NOT supported by the pro-
grams STDFMT and FMTSTD mentioned (only all formats up to version
3.6). This is not essential, because the 
 � 
 files may be re-created from
precise orbit (

� 
�� ) or orbital element ( � � � ) files.

23.7.6 Improved Orbit Parameters

Type : ASCII

Directory : Campaign-specific directory �!
�� .

Content : A priori and estimated orbit parameters.

Created by : GPSEST ( Menu 4.5 ) and ADDNEQ ( Menu 4.8.1 )

Used by : ORBGEN ( Menu 3.3 ) in the UPDATE mode and in STDPRE
( Menu 3.7 ) to derive approximated rms values of the orbit quality for
each satellite.

Example : Figure 23.22.

Further Information : Information concerning the orbital parameterization is given in Chapter 8.
Some additional remarks:
The first column contains the a priori orbital parameters, column 2 and
3 the improved values and their rms. The “ ­ ” indicates that a parameter
was not estimated, �!
�����¯��;: in the last column defines the orbital system
( ��
	���!¯�� � :B1950.0, ��
	����¯��;: :J2000.0), and the string ���=<	�(������� char-
acterizes, if present, the a priori model for radiation pressure and other
important details of the orbit model used (e.g. the a priori geopotential
model). Pseudo-stochastic orbit parameters are listed at the end of the file.

23.8 Miscellaneous Files

The Bernese GPS Software makes use of a big variety of miscellaneous files. Most of them are
pure INPUT files, some are INPUT and/or OUTPUT files. The default path for most of them is the
campaign-specific directories �&��� or the �!��� .
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=IM:EHM!ª�P:N<9FEWC�\�@:9HOZ^-_<_j^��U=WRHC:Q��H\3fFRnJ´@:Q-=WV<R [:^-J�9If-MBJ>�<�Z[B_�ª�^H�9<Q:6BJ�DIf:7:LHC:Q X�_mEI9<RHC:?<?-=WRHC X _¦RFG<EH6<X�YH[:^H�<h!��[<[<[<[<[<[<[<[J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J9 X�^H�:YH�<[<g:^H�!���<g<�Ha:�õ^H�:YH�<[<g:^H�!���B_>k<h:^biBJ [!��[B_WY GIQ<LFEWO-Eb^C X [!��[<[<h:YH�Ha:k<�<�<[ [!��[<[<h:YH�Ha:g<[<hB_8iBJm[!��[<[<[<[<[<[<[<[B_ GIQ<LFEWO-Eb^= X YIa����<kB_>�:Y-_>�<[<� YIa����<kB_>�:Y-_>�B_>�ZiBJm[!��[<[<[<[<[<[<[<hB_ GIQ<LFEWO-Eb^DFGW@<C X _>�<g!�¡_>[<�<[:YH�<[B_>k _>�<g!�¡_>[<�<[:YH�B_>h<hZiBJm[!��[<[<[<[<[<[<[Ha:[ GIQ<LFEWO-Eb^P<C:Q-=IMIC<C X J>gHa��¡_WYHg<k<�B_>g<hB_ J>gHa��¡_WYHg<k<�:YHg<k:YbiBJm[!��[<[<[<[<[:YIa:[<h GIQ<LFEWO-Eb^9<Q:M!��GIVA?<9<RzS¢EIR<9<Q<Rne8X ^<Y���^Hk:YH[:^IaFYHk<k ^<Y���^Hk:YH[:^Ia:g<[<�ZiBJm[!��[<[<[<[<[<[<[<kB_ GIQ<LFEWO-Eb^@F[ X8[!�¡_WY<YH[Ha:�B_>k<�I@�J>[<gK[!�¡_W^H�<k<�<[B_�an_´@�J>[<gZiBJm[!�]a:�<[<h<�I@�J<_>[ R:�:YH[B_>[B_�9OF[ X8[!�]a:kB_>[<[:^-_>�<gI@�J>[<�K[!��^<YHk<�<�<g<�:^<^W@�J>[<�ZiBJm[!�]a:[Ha:�HaH@�J<_>[ R:�:YH[B_>[B_�9;:[ X8[!�¡_<_>�:^H�:^Ian_<_´@�J<_>hK[!��g<g<k<�<gHa<a:�<[I@�J<_�atiBJm[!���B_W^Hh:^W@�J<_W^ R:�:YH[B_>[B_�9@F6 XBJ>[!�¡_>g:YHk<�<g<[<�<gI@�J<_>hBJ>[!�¡_WYHh:^<^IaF�Ha:kH@�J<_>h²iBJm[!���B_W^Hh:^W@�J<_W^ R:�:YH[B_>[B_�9OF6 X8[!��^Ia<aFYH[B_>kHa<aH@�J<_W^t[!��^<YHh:YIa:[<[:^HhI@�J<_W^biBJm[!���B_W^HhB_´@�J<_W^ R:�:YH[B_>[B_�9;:6 XBJ>[!�¡_>g<g<�HaFYHg:^IaH@�J<_>hBJ>[!��^<Y<^H[:^IaF[<[<hH@�J<_>h²iBJm[!���B_W^Hh<hI@�J<_W^ R:�:YH[B_>[B_�9@-E XBJ>[!��h:^Hg<k:YHh<h<[<hI@�J<_�a³[!��Y<Y<YH[<[<k<�:^HgI@�J<_�atiBJm[!���B_W^HhB_´@�J<_W^ R:�:YH[B_>[B_�9O-E XBJ>[!��h<[:^<YH�<k<�<g<�I@�J<_>hBJ>[!��h:YH�:^-_>[:hB_>kH@�J<_>h²iBJm[!���B_W^Hh<hI@�J<_W^ R:�:YH[B_>[B_�9;FE X8[!��[<[<[<[<[<[<[<[<[I@Fi<[<[K[!��[<[<[<[<[<[<[<[<[I@Fi<[<[ZiBJm[!��[<[<[<[<[<[<i<[<[��jR:�:YH[B_>[B_�99<Q:6BJ�DIf:7:LHC:Q X�_mEI9<RHC:?<?-=WRHC X«^jRFG<EH6<X�YH[:^H�<h!��[<[<[<[<[<[<[<[�<�<��<�<�lEIRFGH6HN<9FEIR-=I6ZGIQ<L-=WRlP:9<Q<9H7<C:RHC:QFEb�<�<�J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J9<Q:6BJ�DIf:7:LHC:Q X�_mEI9<RHC:?<?-=WRHC X _¦RFG<EH6<X�YH[:^H�<h!��[<[<[<[<[<[<[<[J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J_mh _>hlYH[:^H�<h!��YH[<[<[<[�[!��[<[<[<[<[<[<[<[<[I@Fi<[<[K[!���<hB_>�<�<�:YHg<[I@�J>[<k [!���<[<hB_<_´@�J>[<�^Ah _>hlYH[:^H�<h!��YH[<[<[<[�[!��[<[<[<[<[<[<[<[<[I@Fi<[<[BJ>[!��YH�<g:^<^H�n_>�<hH@�J>[:Y [!�¡_>[<h<g<hI@�J>[:Yhlh _>hlYH[:^H�<h!��YH[<[<[<[�[!��[<[<[<[<[<[<[<[<[I@Fi<[<[BJ>[!��Y<YHg<k<[<[:hHa:�H@�J<_�a [!���B_W^Hh<hI@�J>[<��<�<�

Figure 23.22: File of a priori and estimated Orbit Parameters ( �>� � � File). The Example File shows
that in this Case each Arc is Characterized by 18 Orbital Elements (6 Keplerian Ele-
ments, 9 Radiation Pressure Coefficient Parameters, and 3 Pseudo-stochastic Para-
meters (for the Middle of the Arc).

23.8.1 Station Coordinates

Type : ASCII

Directory : Campaign-specific directory ���	� .

Content : Geocentric station coordinates.

Created by : User-defined ( Menu 1.4.1 ) or as output result of the processing programs
RXOBV3, CODSPP, MAUPRP, GPSEST, or ADDNEQ ( Menu 4 ), or
of the service programs HELMR1 and COMPAR.

Used by : Processing programs (with the exception of ADDNEQ) as a priori co-
ordinates.

Example : Figure 23.23. The file is also available in the distribution. ITRF coordinate
files (ITRF93, ITRF94, etc.) for most of the permanent global IGS sites are
available for each month in the anonymous CODE ftp area (see Section
7.4).

Further Information : � Each coordinate file has to contain in line 3 the name of a geodetic
datum specified in the datum file (see Section 23.4.2). Geocentric
datum does not mean that the coordinates below are referring to
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this datum (unless the coordinates are given as latitude, longitude,
and height, see remark below). The geodetic datum is only used to
compute ellipsoidal coordinates in the processing programs if neces-
sary. Whenever possible the geocentric coordinates should refer to
the ITRF (i.e. to the same reference frame as the precise orbits used).
You have the following possibilities:

– Give rectangular coordinates in the geocentric system WGS -
84. (Rectangular coordinates are always taken to be in WGS - 84
even if another geodetic datum is specified in the file !). Format:
(I3,2X,A16,3F15.4,4X,A1)

– Give latitude, longitude, and height in the geo-
detic system specified in line three. Format:
(I3,2X,A16,2X,A1,I2,I3,F9.5,2X,A1,2I3,F9.5,F11.4, 3X,A1)

� The coordinate epoch is written by the program ADDNEQ only. It is
used in the programs HELMR1 (see Chapter 11) and the non-menu-
program COOVEL (propagation of coordinates to a different epoch
with help of a velocity file).

� Two title lines are followed by the line where the geodetic datum is
specified. The end of the input file is indicated by a blank line. Lines
below the blank line are ignored. The station number is read and used
in the program system (mainly for selecting stations in the F-files).
There are two ways to specify input coordinates:

� different programs mark the estimated coordinates with different
flags.

R : coordinates extracted from RXOBV3
C : coordinates estimated by CODSPP
T : coordinates estimated by MAUPRP (triple diff. solution)
P : coordinates estimated by GPSEST
F : coordinates were kept fixed in the estimation procedure

(GPSEST and ADDNEQ).
M : coordinates which were estimated by ADDNEQ.
W : coordinates which were weighted (ADDNEQ).
N : coordinates which were used for no-net translation and ro-

tation conditions (ADDNEQ).
others : sites which are marked manually ( Menu 1.4.1 ) with a spe-

cial flag in the a priori coordinate file (e.g. G in the Figure
23.23 means GPS-derived ITRF coordinates).

23.8.2 Station Eccentricity Elements

Type : ASCII

Directory : Campaign-specific directory �!��� .

Content : Station eccentricities.

Created by : User-defined, assistance using Menu 1.4.4 .

Used by : All processing programs.
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=WR<Q<V:�HalC<P-GH6HN³_>�<�<h!��[!ª+=WR<Q<V:�Ha���E<EH6H9:iHL:i<6<i<s _WY-J�VHC:LnJ>�<�J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J?FGH6H9<?ZMIC-GW@<C:R-=I68@:9<RIf:7�ª��FM:EZJµgHa C<P-GH6HN�ªñ_>�<�<hA[B_µ[B_�[!ª�[<[!ª�[<[
DIf:7 EIR<9<R-=HGIDbD<9H7<C ;{SU7�e OzSU7�e s{SU7�e V<?<9:M
_WY-_�MHQ<9:sK_<_>[<[B_´7F[<[:^ an_>�Ha<aF^Ia���[Ha:[ _<_>�:^Hk<[:^��]a:gHa a:�Ha:k:^IaFY���^Hg:^ M_WY-_�MHQ<9:sK_<_>[<[B_´7F[<[:^IL an_>�Ha<aF^Ia���[Ha:[ _<_>�:^Hk<[:^��]a:gHa a:�Ha:k:^IaFY���^Hg:^ M_WY<^¨NHC:QFEt_>h:^-_W^W7F[<[<k a:[<h<hHa:k<[!��^HgB_ ^Hh<�<k:^����<�B_ a:�:^Ia:h<[B_��¡_>k<� M_WYHh�qFG<EHMK_>h:YH[HaH7F[<[<h h<g<�<�:^<^<Y���hB_WY h<�<�<k<hB_���k:Y<^ YH[B_WYH[<k<g!��h<[:^ M_WYIa�7:9H@:Q³_>hHa:[<k:EH[B_W^ a:gHa:�:^H[:^���YH[Ha J>h<�<[<h:^H�!�¡_>�Ha an_<_�a:�B_>h!��[Ha<a M_WY<Y±7:9<RHC²_W^Hk<hHaH7F[<[<g a:�Han_>�Ha:�!��k<�<g _>h<�<h<[HaFY���^H[:Y an_>h<h:^Hg<k!��^Hk<g M_WY<Y±7:9<RHC²_W^Hk<hHaH7F[<[<gHL a:�Han_>�Ha:�!��k<�<g _>h<�<h<[HaFY���^H[:Y an_>h<h:^Hg<k!��^Hk<g M_WYH��R<QFGW7²_>[<h<[:^W7F[<[<h ^-_>[:^H�Ha:[!�]aF^H[ k:^-_WYH�<�!��h:Y<^ YH�:YHgB_>�:^���[<k<� M_WYHk¨�<C:R<R³_�aF^H[B_´7F[<[<� a:[<k:Y<YHk<g!���:YHk �<hB_>g:Y<^����B_>g a:g<[B_WYHk<[!��[<[:^ M_WYHg«sF=>7<7²_�a:[<[B_´7F[<[Ha a:h<hB_W^H�<k!��^IaF^ YH�<k:Y<Y<Y����<�<� a:�<h<hB_>h<h!��k<g<� M_WYHg«sF=>7<7²_�a:[<[B_´7F[<[Ha<9 a:h<hB_W^H�<k!��^IaF^ YH�<k:Y<Y<Y����<�<� a:�<h<hB_>h<h!��k<g<� M_WYH� GIDFEI9³_>[Ha:[:^W7F[<[Ha h<h<k<[<�:YHg!��k<h:^ kB_<_>g<k<�!���<k:Y YHhHa:�<k<g<�!��g<h<h M�<�<�«�<�<�<� �<�<� �<�<� �<�<�

Figure 23.23: Coordinate ( �W��
 % ) File

Example : Figure 23.24.

Further Information : With an eccentricity file it is possible to have receivers at eccenter points
with a known position relative to the center station. Introducing the eccent-
ricity elements as given, only the coordinates of the center station will be
estimated in GPSEST. In some cases it is easier to estimate the eccen-
ter coordinates (where the GPS receiver/antenna is located) and to handle
the eccentricity problem outside of the Bernese programs (especially if the
eccenter values are not precisely known). In that case no eccenter file is
needed.
The eccenter file may also be used to estimate one set of coordinates for
two receivers by introducing the known vector between the two sites into
an eccentricity file.
This file contains:

� eccenter station number
� eccenter station name
� name of center station belonging to the eccenter station
� eccentricities (DN, DE, DH) in the local geodetic datum spe-

cified in the third line of the file if you set ��¯����	� � to “
�
”

(
� � � ���!� � ) or the (DX, DY, DZ) eccentricities in the geocentric sys-

tem (
� � � ���������	��
���� ). The datum must be equal to the datum in the

coordinate file used. The eccentricities are added to the coordinates
of the center station to obtain the eccenter station coordinates.

The end of the list is indicated by a blank line.

The following strategy is used to obtain the coordinates of a given list of
station names:
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(1) If there is no eccentricity file name specified in the menu programs
all the stations in the list are assumed to be center stations and the
coordinates are directly taken from the coordinate file used.

(2) If an eccentricity file is specified, this file is screened for station
names in the list, first.

� If a station name is found in the eccentricity file the station is as-
sumed to be an eccenter and the eccentricities (DN, DE, DH) or
(DX, DY, DZ) are added to the coordinates of the corresponding
center stations which in turn, must be included in the coordinate
file.

� If a station name is not found in the eccentricity file the station is
assumed to be a center station and the coordinates will be taken
from the coordinate file.

6:GW@<C�ª1=WR<Q<VbE:=WRHCbCF6<6IC:D<R<Q-=I6F=WRHOZV-=W?HC`S´=IM:EW7:9-=W?K^H�<hBe ^IanJWEWC<P�J>�<ht^-_�ª�[HaJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<J<JFJ<J<J:J<J?FGH6H9<?bMIC-GW@<C:R-=I68@:9<RIf:7�ª��FM:EZJµgHa EWO-EIRHC<7 ª�M²S¡M!ª�MIC-GH6IC:D<R<Q-=I6�\�?�ª�?FGH6H9<?ne6IC:D<RHC:Q²J<JWúAEIR<9<R-=HGIDDIf:7�EIR<9<R-=HGIDbD<9H7<C 6IC:D<RHC:QlD<9H7<C @:;zSU7�e @<O`SU7�e @Fs{SU7�e
_WY-_ MHQ<9:sK_<_>[<[B_´7F[<[:^ MHQ<9:sK_<_>[<[B_WEH[<[:^ JW^���Y<YH�<[ g!��Y-_>�<[ J<_���h:^-_>[_WY<^±NHC:QFEt_>h:^-_W^W7F[<[<k NHC:QFEt_>h:^-_W^<EH[<[B_ �!��YH[:YH[ _>[!��^Hk<g<[ J>h!���HaFYH[_WYHh¨qFG<EHMK_>h:YH[HaH7F[<[<h qFG<EHMK_>h:YH[HaH7F[<[:^ J<_W^��]a:�B_>[ J>h<k!��YH[<h<[ ^Hh!��[:^Ia:[_WYIa¨7:9H@:Q³_>hHa:[<k:EH[B_W^ 7:9H@:Q³_>hHa:[<k:EH[B_>[ J<_>hHa���^Ia:�<[ _WYH�!���<�Ha:[ _>�Ha���^Hk:YH[_WY<Y�7:9<RHC²_W^Hk<hHaH7F[<[<g 7:9<RHC²_W^Hk<hHaFEH[<[B_ J<_WY��¡_>k<h<[ JW^Ia���g:^Hk<[ ^Ia����<�:YH[_WYH�¨R<QFGW7²_>[<h<[:^W7F[<[<h R<QFGW7²_>[<h<[:^W7F[<[:^ h<�!��^Hg<g<[ J>h<h!�¡_<_WYH[ J>�!��^-_WYH[_WYHk±�<C:R<R³_�aF^H[B_WEH[:^H[ �<C:R<R³_�aF^H[B_WEH[<[Ha h<g!���<�<k<[ _<_>k!�]an_>k<[ JWYH�!��h:^<^H[_WYHg�sF=>7<7²_�a:[<[B_´7F[<[Ha sF=>7<7²_�a:[<[B_WEH[<[B_ _>h!���<g<[<[ �!��[B_W^H[ J>�!��^IaF^H[�<�<���<�<�<� �<�<�<� �<�<� �<�<� �<�<�

Figure 23.24: Station Eccentricity ( �>�	�	� ) File

23.8.3 Station Velocities

Type : ASCII

Directory : Campaign-specific directory �!��� .

Content : Station velocity information.

Created by : User-defined, created by ADDNEQ ( Menu 4.8.1 ), or created by the non-
menu program NUVELO. The format is identical with the coordinate file.
Therefore you may use Menu 1.4.1 as assistance for editing the file.

Used by : ADDNEQ: as a priori velocity information or as output file for the velocity
estimates.

Example : Figure 23.25. The file is also available in the distribution. ITRF velocity
files (ITRF93, ITRF94, etc.) for most of the global permanent sites are
available in the anonymous CODE ftp area (see Section 7.4).

Bernese GPS Software Version 4.0 Page 349



23. Data Structure

Further Information : � Station names have to be identical to the station names of the co-
ordinate files (or center name of the eccentricity file).

� The information concerning the local geodetic datum has to be
identical to the one in the coordinate file used.

� Velocity information (VX, VY, VZ in meter per year) has to be given
in the geocentric coordinate system.

� Velocity flags are almost identical to the coordinate flags:

F : velocities which were fixed to a certain value (ADDNEQ).
W : velocities for which a priori weights were used

(ADDNEQ). Because the velocity estimation is ac-
tivated using weights, the velocities will get this flag
type, even if large a priori sigmas are specified (e.g. 1000
mm/yr).

N : coordinates which were used for no-net translation and ro-
tation conditions (ADDNEQ).

others : sites which were marked manually ( Menu 1.4.1 ) with a
special flag in the a priori coordinate file (e.g. G in Figure
23.25 means GPS-derived ITRF velocities).

� The tectonic plate information is important for the non-menu
program NUVELO to derive a new NNR-NUVEL1 or NNR-
NUVEL1A velocity file. Specifying this file in Menu 4.8.1 (op-
tion

�	� ����� ����� � � �����	� � � ) of the program ADDNEQ means to ap-
ply the NNR-NUVEL1 model instead of using the numerical values
given in the velocity file (velocity values are not necessary in this
case).

=WR<Q<V:�Halo<C:?FGH6F=WRHObV-=>C:?H@�ª+=WR<Q<V:�Ha���E<EH6H9:iHL:i<6<i<s _WY-J�VHC:LnJ>�<�J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J?FGH6H9<?ZMIC-GW@<C:R-=I68@:9<RIf:7�ª��FM:EZJµgHa
DIf:7 EIR<9<R-=HGIDbD<9H7<C o:;zSU7�e o<OzSU7�e oFs{SU7�e V<?<9:M P:?<9<RHC
_WY-_�MHQ<9:sK_<_>[<[B_´7F[<[:^ J���[B_>�<� ��[B_>gHa ��[<[<�<g M CHfFQ<9_WY-_�MHQ<9:sK_<_>[<[B_´7F[<[:^IL J���[B_>�<� ��[B_>gHa ��[<[<�<g M CHfFQ<9_WY<^¨NHC:QFEt_>h:^-_W^W7F[<[<k J���[B_>[<k ��[B_>k:Y ��[B_<_>[ M CHfFQ<9_WYIa�7:9H@:Q³_>hHa:[<k:EH[B_W^ J���[<[<�:^ ��[B_>�<� ��[B_W^Hk M CHfFQ<9_WY<Y±7:9<RHC²_W^Hk<hHaH7F[<[<g J���[B_>�B_ ��[:^H[:^ ��[B_W^-_ M CHfFQ<9_WY<Y±7:9<RHC²_W^Hk<hHaH7F[<[<gHL J���[B_>�B_ ��[:^H[:^ ��[B_W^-_ M CHfFQ<9_WYH��R<QFGW7²_>[<h<[:^W7F[<[<h J���[B_>�<h ��[B_>[<k ��[<[:Y-_ M CHfFQ<9_WYHk¨�<C:R<R³_�aF^H[B_´7F[<[<� J���[B_>�<� ��[B_>k<h ��[<[:YH� M CHfFQ<9_WYHg«sF=>7<7²_�a:[<[B_´7F[<[Ha J���[B_>hB_ ��[B_>g<[ ��[B_W^-_ M CHfFQ<9

Figure 23.25: Site Velocity ( ����� � ) File.

23.8.4 Station Name Translation Table

Type : ASCII
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Directory : Campaign-specific directory �!��� .

Content : Station name translation table for the transfer programs.

Created by : User-defined, assistance using Menu 1.4.2 .

Used by : RXOBV3 and RXMBV3 ( Menu 2.7.1 and Menu 2.7.3 ).

Example : Figure 23.26. The file is also available in the distribution.

Further Information : The translation table may be used in the transformation programs creat-
ing Bernese observation files to obtain standardized station names for an
entire campaign. If this file is specified in the menu programs all station
names found in the raw data (RINEX) will be translated according to the
translation table.
Wildcards are allowed!

6:GW@<C�ª�E:=WRHClD<9H7<CZR<Q<9<DFEI?<9<R-=HGIDbR<9<L<?HC �BJ�9HP:QnJ>�<h²_W^�ª¡_W^J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<J<JFJ<J<J:J<J
DIf:7�GI?H@tEIR<9<R-=HGIDbD<9H7<C«DHC<�tEIR<9<R-=HGIDbD<9H7<C
_<_<_��ID<9<?<?F� DHO:9<?³_>[<hB_>kI7F[<[B__<_<_��IDHO-� DHO:9<?³_>[<hB_>kI7F[<[B__W^<^��W7:9FE-_W� 7:9FEWPZhB_>h<[<hI7F[<[B_�L_W^Hh«�ILFGIQn_W� LFGIQn_l_W^<^H[:YW7F[<[:^_WYHh«�IqFG<EHM:� qFG<EHMK_>h:YH[HaH7F[<[<h_WYHh«�IqFG<GIRF� qFG<EHMK_>h:YH[HaH7F[<[<h_WYIa �W@-E<EH�<[:� 7:9H@:Q³_>hHa:[<k:EH[B_W^_WYIa �W@-EH6<6<�<[:� 7:9H@:Q³_>hHa:[<k:EH[B_W^_WYIa �W7:9H@:QF� 7:9H@:Q³_>hHa:[<k:EH[B_W^_WYH�«�IR<QFGW7-� R<QFGW7²_>[<h<[:^W7F[<[<h_WYHk«�W�<C:R<R:sIC:?<?nJ<_W^H[<[:� �<C:R<R³_�aF^H[B_´7F[<[<�_WYHk«�W�<C:R<R:sIC:?<?lPB=W?<?<9<QF�8�<C:R<R³_�aF^H[B_´7F[<[<�

Figure 23.26: Station Name Translation ( �H���	� ) File.

23.8.5 Variance-Covariance Matrix

Type : ASCII

Directory : Campaign-specific directory ���	� .

Content : Variance-covariance matrix of the least square adjustment.

Created by : GPSEST ( Menu 4.5 ), ADDNEQ ( Menu 4.5 ), and COMPAR
( Menu 5.4.1 ).

Used by : COMPAR ( Menu 5.4.1 ) for combination of solutions.

Example : Figure 23.27 for type 1.

Further Information : There are two different file types that may be created.

(1) Variance-covariance matrix of the station coordinates and velocities
only (may be used as input together with the coordinate files in the
program COMPAR).
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(2) The full variance-covariance matrix including a parameter charac-
terization list at the beginning of the file. We do not recommend to
specify this type of output, because this file cannot be used in other
Bernese programs and a big file may be created. An example file is
given in the distribution.

This file (type 1) may e.g. be used to combine GPS solutions with ter-
restrial geodetic network solutions using different adjustment software
tools. The combination of different (GPS) solutions may be performed us-
ing the program COMPAR (coordinates only, no datum transformations
possible) or using the program ADDNEQ (all parameter types supported,
based on normal equations ( ����4 format according to Section 23.8.8)). Fur-
thermore it is possible to extract from these files the necessary information
for plotting error ellipses (see Figure 18.6).

6:GW7:L-=WD<9<R-=HGIDtMIP-EW�<C<C:qt[<g<�:^&\3CHfFQFGWP<C [<�BJ�9If-MBJ>�<�²_>�!ª�hHaJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J
f:P<P<C:QbR<Q-=W9<D:MWfF?<9<QlP:9<Q<RZGIV8o:9<Q-=W9<D:6IC�J>6:GWo:9<Q-=W9<D:6ICK7:9<R<Q-=W;lVFGIQl6:G<GIQH@B=WD<9<RHC-E<rWo<C:?FGH6F=WR-=>C-E�ªJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<J
QH7-ElGIVjfFD-=WR8�<CB=IMHN<R�ª [!��[<[:^Hh�§bGILFE�ª �<k<[Ha:[Ha«§jfFD<q<DFGW�:DFE�ª �<h<[<�
EIR<9<R-=HGID²_ ;HOFs EIR<9<R-=HGIDZ^ ;HOFs8V<?:M 7:9<R<Q-=W;lC:?HC<7<C:D<R
LFGIQn_l_W^<^H[:YW7F[<[:^ ; LFGIQn_A_W^<^H[:YW7F[<[:^ ; [!���<[:^IaF^H[<k<[<�HaH@�J>[B_
LFGIQn_l_W^<^H[:YW7F[<[:^ O LFGIQn_A_W^<^H[:YW7F[<[:^ ; [!��^H�<g<�HaFYH�<�:YH�I@�J>[B_LFGIQn_l_W^<^H[:YW7F[<[:^ O LFGIQn_A_W^<^H[:YW7F[<[:^ O [!�¡_>[<�<�<k:^HkHa:[<�I@�J>[B_
LFGIQn_l_W^<^H[:YW7F[<[:^ s LFGIQn_A_W^<^H[:YW7F[<[:^ ; [!�¡_<_>�<�<h<�<�<g<h:^W@Fi<[<[LFGIQn_l_W^<^H[:YW7F[<[:^ s LFGIQn_A_W^<^H[:YW7F[<[:^ O [!��h<�B_WYH�:^Hk<h<gB_´@�J>[B_LFGIQn_l_W^<^H[:YW7F[<[:^ s LFGIQn_A_W^<^H[:YW7F[<[:^ s [!�¡_>�:^Hg<[<�<�:^Hk:^W@Fi<[<[
qFG<EHMK_>h:YH[HaH7F[<[<h ; LFGIQn_A_W^<^H[:YW7F[<[:^ ; [!��^H�B_>[:YH[B_>[<[HaH@�J>[:^qFG<EHMK_>h:YH[HaH7F[<[<h ; LFGIQn_A_W^<^H[:YW7F[<[:^ O [!��hB_W^H�:^Hg:^Hk<h<hI@�J>[<hqFG<EHMK_>h:YH[HaH7F[<[<h ; LFGIQn_A_W^<^H[:YW7F[<[:^ s [!��hHa:[B_>�:YHk<�<[<�I@�J>[:^qFG<EHMK_>h:YH[HaH7F[<[<h ; qFG<EHMt_>h:YH[HaH7F[<[<h ; [!�¡_>�<h<[<k<g<�<k<�HaH@�J>[B_�<�<�<�

Figure 23.27: Variance-Covariance ( �I�	�!� ) File of Type 1.

23.8.6 Residual Files

Type : binary

Directory : Campaign-specific directory �&��� .

Content : Residuals stemming from the processing programs.

Created by : CODSPP ( Menu 4.2 ), MAUPRP( Menu 4.4.2 ), GPSEST
( Menu 4.5 ), IONEST ( Menu 4.7 ), and ORBGEN ( Menu 3.3 ).
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Used by : REDISP ( Menu 5.3.1 ) to browse residuals of different programs in a
window of 80 character widths, RESRMS ( Menu 5.3.2 ) to check resid-
uals for outliers. The Graphic Tool GT (see Chapter 20; Menu 5.3.3 ) al-
lows a graphical presentation of the residuals, to create an edit file (see
Section 23.8.14) containing the data to be marked and also informations
to set up additional ambiguities.

Example : -

Further Information : ASCII versions of a residual file may be created using Menu 5.3.1 if you
specify a list file (see Section 23.8.9).

23.8.7 Program Output Files

Type : ASCII

Directory : Campaign-specific directory ���	� .

Content : Job output of the main GPS programs GPSEST and ADDNEQ.

Created by : GPSEST ( Menu 4.5 ) and ADDNEQ ( Menu 4.8.1 ).

Used by : GPSXTR ( Menu 5.6.5 ) to extract information from the output files.
Suited for a summary file extraction in an automated processing using the
BPE.

Example : -

Further Information : If no file name is specified in ( Panel 4.5–1 (GPSEST) or in
Panel 4.8.1–1 (ADDNEQ), respectively, option

� ������
	� � �&��� � ��� )
the job output is routed to the default output file name

����� �	� � � �?>@> (
>@>

= 01 - 99) or
����� ��� � � >=>=> (

>@>=>
= 001 - 999) (see Section 3.6.2). If a

file name is specified, the output is routed to that file with the default
extension ���	� .

Using the menu system ( î!�!� or Menu 5.9 ) it is also possible to cre-
ate a list file ( � � ��� ; see also Section 23.8.9) from a program output file����� �	� � � �?>@> or

�	�!� �	� � � >=>@> , respectively.

23.8.8 Normal Equation Files

Type : binary (default) or ASCII (both formats are handled by ADDNEQ, but
only binary is economical).

Directory : Campaign-specific directory ���	� .

Content : Normal equations and important a priori information.

Created by : GPSEST ( Menu 4.5 ) and ADDNEQ ( Menu 4.8.1 ).

Used by : ADDNEQ ( Menu 4.8.1 ) to combine sequential solutions.

Example : -

Further Information : Normal equation files contain important information concerning the a pri-
ori values used as well as the normal equations computed in the main para-
meter estimation program GPSEST. It is possible to store all GPS para-
meter types in the normal equations (even if that is not recommended). For
more information on normal equations we refer to Chapter 18).
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To transform binary normal equations (NEQs) into ASCII files (necessary
if you have to change the computer platform), you may use the program
NEQFMT (no menu system support) which is also suited to transform AS-
CII NEQs into binary NEQs.

23.8.9 List Files

Type : ASCII

Directory : Campaign-specific directory �&��� .

Content : Contains special output information (sometimes a pure copy of output in-
formation which is usually removed automatically).

Created by : CRRCANT ( Menu 1.4.5 ): Output of the translation table,
DEFXTR ( Menu 5.6.2 ): Output of extraction results,
HELMER ( Menu 5.4.2 ): Output file
JOB ( Menu 5.9 ): Create a list file from a program output (see Section
23.8.7),
ORBIMP ( Menu 3.9.3 ): Summary file of the job output used as input for
program, PREWEI (see below),
PREWEI ( Menu 5.6.7 ): Input file (containing quality information for
each satellite),
REDISP ( Menu 5.3.1 ): Save binary residual file to ASCII list file.

Used by : Operator to save e.g. important job output information.

Example : -

Further Information : -

23.8.10 Plot File

Type : ASCII

Directory : Campaign-specific directory �&��� .

Content : Plot information.

Created by : ADDNEQ ( Menu 4.8.1 ) and COMPAR ( Menu 5.4.1 ): to store coordin-
ate residuals (N, E, U).
POLXTR ( Menu 5.3.1 ): to store Earth rotation parameter estimates.
STDDIF ( Menu 3.6 ): to store differences between orbits (radial, along,
and out of plane).

Used by : The operator to produce plots of residuals (using an arbitrary plot pro-
gram).

Example : -

Further Information : The plot files only contain the data to be plotted. You may import this in-
formation into any plot program.
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23.8.11 Pole File in IERS Format

Type : ASCII

Directory : Campaign-specific directory ���	� .

Content : Pole coordinates and UT1-UTC together with some statistical information
on these estimated parameters.

Created by : Parameter estimation program GPSEST ( Menu 4.5 ) or ADDNEQ
( Menu 4.8.1 ) or by other IGS Analysis Centers.

Used by : Extraction programs POLUPD ( Menu 5.5.1 ), POLXTR ( Menu 5.5.2 ),
submission format of Earth rotation parameters for IERS.

Example : Figure 23.28. Also available in the distribution.

Further Information : This file is only used to send pole, UT1-UTC, and nutation information
from global earth rotation parameter estimations to the IERS Bureau. It is
probably not of interest for the general user.

9H@<@:DHC-��ª�hBJ´@:9HO³_>�<h�\�9H7:L��3V-=W;HC<@�\�P-GI?HC�ª�^µP:9<QFrHhA@:9HO-Ej9<LFE _>�BJW°>fF?nJ>�<�b[:Y�ª�^IaJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<J<JFJ<J<J:J<J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J:J<J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J6IC:?HC-EIR-=W9<?lP-GI?HCtGIV<VFEWC:R�ª�DFG E>fFLH@:9-=W?HOlP-GI?HCb7-GW@<C:?�ª�Q<9HO7-°W@ ;nJ´P O�J´P«fFRn_¢fFR:6 ?FGW@ E-J�;�E-J´OZE-J¢fFRbE-J�?H@ D<Q«D<V�D<R�;nJ�Q<R�O�J�Q<RZE-J�;<QZE-J´O:QC�JWYB¥ C�J>�:E±C�J>�:E<rW@ C�JWYB¥ C�J>�:EmC�J>�:E<rW@ C�JWYB¥>rW@ C�JWYB¥>rW@YH[:^HkHa���[<[ ^-_<_>�B_ Y<^Ia:hB_ _>k:Y<^HgB_«_>[<[:^ ^ h [ _ �<�ô_<_�^Ia h:YH[ JW^H�<� _ _YH[:^HkHa���[Ha ^-_W^H[:Y Y<^Ian_>�õ_>k:Y<^Hh<�ô_>[<[:^ ^ h [ _ �<�ô_<_�^Ia h:YH[ JW^H�<� _ _YH[:^HkHa���[<g ^-_W^<^H[ Y<^Ia:[<�õ_>k:Y-_>�<kô_>[<[:^ ^ h [ _ �<�ô_<_�^Ia h:YH[ JW^H�<� _ _YH[:^HkHa���[<g ^-_W^<^H[ Y<^Ia:[<�õ_>k:Y-_>�<kô_>[<[:^ ^ h [ _ �<�ô_<_�^Ia h:YH[ J>h<[<[ _ _YH[:^HkHa��¡_>h ^-_W^Hh:Y Y<^Hh<�Hac_>k:Y-_WYH�ô_>[<[:^ ^ h [ _ �<�ô_<_�^Ia h:YH[ J>h<[<[ _ _�<�<�<�YH[:^Hk<�!��g<g ^<^-_>�<� Y-_WYHk<[õ_>k:^Hk:YHg k<kHa h h ^ _ �<�ô_<_�^Ia h:YH[ J>h<[<[ _ _YH[:^Hk<�!���:^ ^<^<^-_<_ Y-_WY<YHkõ_>k:^Hk:^H� k<kHa h h ^ _ �<�ô_<_�^Ia h:YH[ J>h<[<[ _ _YH[:^Hk<�!���:^ ^<^<^-_<_ Y-_WY<YHkõ_>k:^Hk:^H� k<kHa h h ^ _ �<�ô_<_�^Ia h:YH[ JW^H�<� _ _YH[:^Hk<�!���<� ^<^<^<^<Y Y-_WYIaFYô_>k:^H�<�<h k<kHa h h ^ _ �<�ô_<_�^Ia h:YH[ JW^H�<� _ _YH[:^Hk<k!��[<[ ^<^<^Ia:[ Y-_WYHh:^ô_>k:^H�<�B_ k<kHa h h ^ _ �<�ô_<_�^Ia h:YH[ JW^H�<� _ _

Figure 23.28: Example File ( �:�&� � ). Here we present Subdaily Earth Rotation Estimates (2 hour
Time Intervals) in the �&� � Format stemming from a 3-Days Arc. The right-most
Columns Listing the Correlations and Nutation Estimates are not reproduced.

23.8.12 SINEX File

Type : ASCII

Directory : Campaign-specific directory ���	� .

Content : Coordinates and velocities in the Software INdependent EXchange format
(SINEX) Version 1.00.

Created by : ADDNEQ ( Menu 4.8.1 ).

Used by : IGS Global Network Associated Analysis Centers (GNAACs) to combine
global solutions with regional GPS solutions. Also the official format for
the coordinate and velocity submissions to IERS.
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Example : Example files are available in the anonymous CODE ftp area (see Section
7.4; weekly European combined solutions as well as the weekly global
solutions) or at CDDIS for different other IGS Analysis Centers. At the
IGS Information Center an ASCII description of the SINEX 1.00 format
is available (address see Section 7.4).

Further Information : A milestone for the development of the SINEX format was the 1994 IGS
Workshop on the Densification of the IERS Terrestrial Reference Frame
through Regional GPS networks (JPL, Pasadena, Dec. 1994). There it was
decided to start an IGS pilot project to prove the concept for a distributed
processing of GPS data.
A test format of a Software INdependent EXchange format (SINEX Ver-
sion 0.05) [1995], was defined by a working group. The SINEX format
contains - besides the coordinate estimates and the corresponding covari-
ance information - other important information like site names, DOMES
numbers, antenna types, antenna eccentricities, phase center values, re-
ceiver types, and information on apriori weights (a priori values and a pri-
ori covariance matrix). Now the “final” SINEX version 1.00 [1996] is the
official exchange format within the IGS for all contributions later than July
1996.

The information of the elevation-dependent antenna phase center model
used is “hard-wired” in the source code of the subroutine �������!��� . Please
change the source code (see Section 22.6) if you intend to specify a special
model name.
General information is included in the SINEX files with help of a general
file (see Section 23.4.9).

23.8.13 Normal Equation Rescaling File

Type : ASCII

Directory : Campaign-specific directory �&��� .

Content : Normal equations rescaling information.

Created by : User-defined or as output of ADDNEQ ( Menu 4.8.1 ) or SNXNEQ (no
menu program).

Used by : ADDNEQ to rescale normal equations for the computation of combined
solutions.

Example : Figure 23.29. Examples also available in the distribution.

Further Information : Rescaling of normal equations for the combination of solutions is usu-
ally NOT necessary, if you combine your own normal equations. If you
combine solutions from different processing centers (using different pro-
gram systems) rescaling the associated variance-covariance matrices may
be mandatory. The example in Figure 23.29 shows the rescaling values
for different European Analysis Centers (all using Bernese) [Brockmann
and Gurtner, 1996], which were computed using the information on the
sampling rate, only.
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With program SNXNEQ transforming SINEX files into normal equation
files (see Section 7.3.3) you may also estimate a priori rescaling values.
These values are derived from comparing the rms values of the coordinate
estimates of individual solutions.
The intention behind this file is to allow in future also the generation of an
output file of estimated rescaling factors using the methods of variance-
covariance component estimation. These methods are NOT activated in
the present Version 4.0 . Some further comments:

� The mentioned rescaling values refer to the normal equations ( A 1
means down-weighting, 0.25 e.g. means down-weighting by a factor
of 2 ( 7CB - ' 1D7CBE9F1HG�� - 3 )).

� You may specify a rescaling value for each file separately by specify-
ing � � � � �	� � � s (e.g. with use of the input file list from the F-file).

� You may also specify a GRP name (please leave the ��� � � ��� � �
blank in this case). The GRP name specified here is compared to the
normal equation input file names (first 3 characters disregarding the
directory path). That makes it possible to handle files in groups.

� The ��� � column is not used, at present.
� The information of the

# � �!� ��
�� � �	
 enables the estimation of
Helmert parameters between individual solutions (or groups of solu-
tions) and the combined solution. We do not recommend to use this
test version, at present.

6:GWo:9<Q-=W9<D:6ICK6:GW7<P-GIDHC:D<RFEP:QFGHMHQ<9H7KEID<;<DHC-�lG>fFRHPHfFR³J¦6:GWo:9<Q-=W9<D:6ICK6:GW7<P-GIDHC:D<RbC-EIR-=>7:9<R-=HGIDb9<DH@lNHC:?H7<C:Q<RlP:9<Q<9H7<C:RHC:QFEJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<JDIf:7�o:9<?If:C V-=W?HClD<9H7<C MHQHPZNHC:?H7<C:Q<RAP:9<Q�� NHC:?H7<C:Q<RAo:9<?If:C-E~�<�<�<��<���<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�c�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�:�<�<�<�:�<�<�c�<�<� �8�A�8�A�8�A�8�<�<�<�<�<�<�<�Z�<�<�<�<�<�<�<�~�<�
_ [!�¡_>[<[<[<[<[<[<[<[<[<[<[<[<[ICFi<[B_ 6:GWC [8[A[8[A[8[A[ [!��[<[<[<[ [!��[<[<[<[÷�<�^¨[!�¡_>[<[<[<[<[<[<[<[<[<[<[<[<[ICFi<[B_ LHC:q�[8[A[8[A[8[A[ [!��[<[<[<[ [!��[<[<[<[÷�<�h�[!�¡_>[<[<[<[<[<[<[<[<[<[<[<[<[ICFi<[B_ =WV:M [8[A[8[A[8[A[ [!��[<[<[<[ [!��[<[<[<[÷�<�a«[!���<�<[<[<[<[<[<[<[<[<[<[<[<[ICFi<[<[ QFGIL�[8[A[8[A[8[A[ [!��[<[<[<[ [!��[<[<[<[÷�<�Y¨[!�¡_>�<[<[<[<[<[<[<[<[<[<[<[<[ICFi<[<[ �HfFR�[8[A[8[A[8[A[ [!��[<[<[<[ [!��[<[<[<[÷�<���[!�¡_>�<[<[<[<[<[<[<[<[<[<[<[<[ICFi<[<[ GI?:M [8[A[8[A[8[A[ [!��[<[<[<[ [!��[<[<[<[÷�<�

Figure 23.29: Normal Equation Rescaling ( ��� � � ) File.

23.8.14 Observation Editing File

Type : ASCII

Directory : Campaign-specific directory ���	� .

Content : Observations file editing information (outliers, cycle slips, ambiguities,
etc.) information.

Created by : User-defined or as output file from RESRMS ( Menu 5.3.2 ).
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Used by : SATMRK to mark outliers according the editing file.

Example : Figure 23.30 (showing all possible options to handle observations in a spe-
cific file or in all files.

Further Information : It is recommended in the automated processing to use the program RES-
RMS to detect outliers in the residuals of GPSEST. The outliers found
by RESRMS may then be marked in the observation files using program
SATMRK ( Menu 5.1 , option “

�
”). The Graphical Tool GT (see Chapter

20) also writes an observation editing file.
The example file Figure 23.30. stems not from the program RESRMS be-
cause the program is not able to remove totally all data ( �|ö0���	���	� ) of a
particular satellite if observations are bad. It marks only a maximum num-
ber of continuous observations (to be specified in Panel 5.3.2–1 , option% � � ����� % ���	� � ��������� � � � ��� ��
|� # �	� ), so that a little number of obser-
vations may remain for a bad satellite.

23.8.15 Delete Files

Type : ASCII

Directory : Campaign-specific directory �&��� .

Content : Specification which campaign-specific files (e.g. observation files, orbit
files, ...) should be deleted, when using Menu 5.8

Created by : User-defined or created automatically using MPRXTR ( Menu 5.6.3 ).

Used by : DELFIL_P ( Menu 5.8 ) to delete the files specified in the delete file. This
is especially well-suited for the automated processing using the BPE, but
is rarely used in an interactive processing mode.

Example : Figure 23.31.

Further Information : Problematic observation files (too many ambiguities, bad triple difference
solution, etc. checked by MAUPRP) may be deleted automatically using
the program MPRXTR together with program DELFIL_P.

You may also prepare a delete file manually and execute the deletion us-
ing DELFIL_P. Please note that this is sometimes quite comfortable ($-
variables defined in Panel 1.5.1 and wildcards are supported).

23.8.16 Summary Files

Type : ASCII

Directory : Campaign-specific directory �&��� .

Content : Summaries of program output.

Created by : COMPAR ( Menu 5.4.1 ): weekly summary file,
DEFXTR ( Menu 5.6.2 ): summary file of ORBGEN output file,
GPSXTR ( Menu 5.6.5 ): summary file of GPSEST and ADDNEQ out-
put file(s),
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7:9<DIfF9<?lRHC-EIRARFGm7:9<Q<qtGILFEWC:QHo:9<R-=HGIDFE _>�BJ�9If-MBJ>�Ha{_>[!ª�^H�J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<J<JFJ<J<J:J<J
V-=W?HCt=WD<VFGIQH7:9<R-=HGID�ªJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J
V-=W?HC EWC-E<EAEWC-EIV QHC:VHC:QHC:D:6ICbC<P-GH6HN @:RFGILFEjRHO<P<CtEIR<9<R-=HGIDn_ EIR<9<R-=HGIDF^J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<J<JFJ<J<J:J<J
_ [:^<^H� _ �HanJ>[<gBJ<_�a�[!ª�[<[!ª�[<[ h<[ P 9<?:M:Gja:[B_>[HaH7F[<[:^ �<C-E<^8a:[Ha<a:[:EH[:^H[^ [:^<^H� _ �HanJ>[<gBJ<_�a�[!ª�[<[!ª�[<[ h<[ P 9<?:M:Gja:[B_>[HaH7F[<[:^ O<C:?<?la:[B_W^HkI7F[<[<hHLh [:^<^H� _ �HanJ>[<gBJ<_�a�[!ª�[<[!ª�[<[ h<[ P 9<QHC-� L±CB=HEI?lan_>k<[<hI7F[<[<h�<� �<�<�<��� �<�<�<�<�<�<�<� �<�<�<�<�<�<� �<� � �<�<�<�<�<�<�<�<�<�<�<�<�<� �<�<�<�<�<�<�<�<�<�<�<�<�<�

J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<J<JFJ<J<J:J<J
C<@B=WR-=WD:MZ=WD<VFGIQH7:9<R-=HGID�ªJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<JSUC<@B=WR-=WD:MlRHO<P<C-E�ª�7:9<Q<q:XB_d\�QHC-EWC:R:XBJ<_d\�C:?-=>7���X:^&\ñEI?-=>PFX<h�\�DHC<�b9H7:L���XHa!\�QHC-EWC:Rl9H7:L���XBJ�a!\EWC:Rl6IOF6!��EI?HP���V<?<9:M<X:Y&\�QHC-EWC:Rb6IOF6!��EI?HPbV<?<9:M:EHXBJWY-eC<P-GH6HNlDIf:7:LHC:QFEV-=W?HC EI9<R�RHO<P<C�V<QF��EIR<9<Q<R�C:DH@ EI?-=>PZE:=IsIC QHC:9FE<GID §HC<P-GH6HNFEJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<J<JFJ<J<J:J<J
�<� �<� JWY h _µ�<�<�<�<� _ �<�<�<�<�_ �<� JWY h _µ�<�<�<�<� _ �<�<�<�<�_ k Y h ^<^<Y __ Y _ h a<aF^ a<a:g _ k_ Y _ h a:kHa a:g<[ _ k_ � J<_ ^ _>�:^<^ _>�:^Hg _ k^ _ _ h aF^ a:g _ k^ _>� h _ ^-_WYHg JW^HhHaFYH�<k!� _^ _>� h ^ ^-_WYHg aFYH�<g!� _�<� �<� J�a h _µ�<�<�<�<� _ �<�<�<�<�h �<� J�a h _µ�<�<�<�<� _ �<�<�<�<�h _>k a h _>g<[ _h �<� a h ^Hh<[ _h ^<Y J�a h ^H[<[B_ _

Figure 23.30: Editing ( �W� % � ) File.

I ;�J I O I @�_ PFMI7-G>fFRRHC-EIR<V-=W?HC 6<sHNHC<@¤<¤<¤<¤ I 6I@�_¨EIRH@-GIQ<L

Figure 23.31: Delete ( � % � � ) File.

MPRXTR ( Menu 5.6.3 ): summary file of MAUPRP output file(s),
PREPRX ( Menu 6.2 ): summary file of RINEX headers,
RESRMS ( Menu 5.3.2 ): summary file of the quality of the checked ob-
servations.

Used by : The user for quality control, to have available short summary files with the
most important information from different programs.
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Example : Example files ��"	� ����� � > �H�&� � ,
>

=1,8 are included in the distribution.

Further Information : -

23.8.17 Single Point Positioning File

Type : ASCII

Directory : Campaign-specific directory �&��� .

Content : Contains the CODSPP summary of geocentric coordinates ( �I� � � ) or of
ellipsoidal coordinates ( �I� � � ).

Created by : CODSPP ( Menu 4.2 ).

Used by : May be useful as a history of coordinate estimations using pseudorange
observations.

Example : Figure 23.32 (example for a �H� � � file). An example file for a �I� � � file is
available in the distribution.

Further Information : The advantage of the � � � (and � � � ) files compared to the usual coordinate
files (see Section 23.8.1) has to be seen in the circumstance that the rms
information is also stored. This file type cannot be re-introduced into any
other Bernese program, however. If you specify always the same file in
all CODSPP runs, the new results are appended to all previous results,
instead of overwriting the previous results. The maximum number of lines
for this file is 10,000 lines.

E:=WD:MH?HCAP-G:=WD<RlP-G<E:=WR-=HGID-=WD:MZE<GI?IfFR-=HGIDFE�ª1MIC-GH6IC:D<R<Q-=I6b6:G<GIQH@B=WD<9<RHC-EK=WD8�FM:E-J>gHaJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J
EIR<9<R-=HGIDlD<9H7<C EWC-E<E8V8V<Ql6ARb=µC:?8DFE±@:R §FGILFE QH7-EdSU7�e ;{SU7�e EI;�SU7�e OzSU7�e �<�J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J��<�
LFGHM:G _>g<kB_l_£?:hjCtEmDK_>[ _ h<[ _>k<[<�<� ^Ia��¡_>� h<�<h<h<k<h<k!��Y<Y<Y-_¨[!��YHk<h:^ _>h<�<kHa:hHa���[<[<g<g!�<�6H9:MH?K_W^Hk:^<YW7F[<[<h _>g<kB_l_£?:hjCtEmDK_>[ _ h<[ _>k<k<�Ha ^Hh!���<[ a:g<�<h<h<k<k!�]a:[<kHa [!���<k:^<Y k<k:^H�Ha:�!���<�<�Ha��<�N<V<?<qK_<_>[<[<�:EH[<[<h _>g<kB_l_£?:hjCtEmDK_>[ _ h<[ _>g<h<�<� ^Ia��]a<a aF^Ia:g:YH[:^���h:^H[B_¨[!��YHg<[:^ g:Y<Y<YHk:Y����<h<�B_��<�q-=WQIf²_>[Ha:[<hI7F[<[:^ _>g<kB_l_£?:hjCtEmDK_>[ _ h<[ _>kB_>�<g ^Ia��¡_WY ^<^<Y-_�an_>�!�¡_>[<g<h�[!�]a:h<�<g g<�:^HgB_>k!��k:^Hk<k!�<�7<C<@B=b_W^HkB_<_´7F[<[<h _>g<kB_l_£?:hjCtEmDK_>[ _ h<[ _>kB_>h:Y ^Ia��¡_>h a<a:�B_>h<�<�!���:YHg:^ [!���Ha:gB_ �B_>�:YH�<h!���B_<_>�!�<�DFGIRFGZ_W^HkB_>kI7F[<[<h _>g<kB_l_£?:hjCtEmDK_>[ _ h<[ _>k<�<gB_ ^Ia���[<g a:�<hHaFY<^Hk!��h<�<[:Y [!���<k<�<[ _>h:^-_W^H�:^���g<g<gB_��<��<�<�<�<�<�<�<�<�<�<�<�<�<�J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J��<�

Figure 23.32: CODSPP Summary ( �H� � � ) File

23.8.18 Meteo and Water Vapor Radiometer Data

Type : ASCII

Directory : Campaign-specific directory ��� � .

Content : Station surface meteorological data or water vapor radiometer data.
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Created by : RXMBV3 ( Menu 2.7.3 ), GPSSIM

Used by : GPSEST as a priori troposphere information.

Example : Figures 23.33 (type 1) and 23.34 (type 3). Example files are available in
the distribution.

Further Information : � There is one meteo file per station (session-independent). The time
difference between subsequent epochs is not essential. If the sub-
routine

� ���	��� gets a request to calculate tropospheric refraction at
time K , this value is calculated by linear interpolation of the table
values in this file, where the two nearest meteo recording times are
used.

� File structure:
The first record characterizes the campaign. The second record
defines the station name, the difference local time - UTC (meteor-
ological data may be recorded in local time), and the data type. The
following types of meteo files are allowed:

Type 1 : Pressure (mbar), temperature (Celsius), humidity (%).
Type 2 : Pressure (mbar), dry temperature, wet temperature (both in

Celsius).
Type 3 : dr (m), where dr is the total tropospheric zenith delay.
Type 4 : Tropospheric zenith delays from GPSEST or ADDNEQ

(see remark below).
Type 5 : Pressure (mbar), temperature (Celsius), humidity (%), and

zenith wet delay.
Type 6 : Pressure (mbar), temperature (Celsius), humidity (%), and

precipitable water vapor.

The following models (mapping functions) are allowed for type 3:

Model 0 : 1/cos(zenith angle) mapping
Model 1 : simplified Herring mapping

� The meteo file has to end with a blank line (or a line starting with -1).
� It is also possible to include troposphere values estimated from GPS

data ( �>��
 � files according to Section 23.8.19, e.g. tropospheric es-
timates derived at CODE for many globally distributed GPS sites).
This option is suited especially for densification purposes (distrib-
uted processing according to Section 18.4). To create the station-
specific meteo files (required as input for GPSEST) from ����
 � files,
please use the program PRPMET (not menu-supported). The direct
use of �	
 � meteo files is realized only in version 4.1 .

� It would be desirable to have a program converting .TRP files into
RINEX meteo files, to distribute troposphere zenith delay estimates
derived from GPS in a software-independent format. Such a program
does not exist at present (not supported by program RXMETEO).

23.8.19 Troposphere Parameter File

Type : ASCII
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EI?<Q LHC:Q<DHC-EWCZ7<C:R��]V-=W?HC-E8VFGIQtEI?<Ql6H9H7<P:9-=IMHDEIR<9<R-=HGID ª�g<g<hHa8�<C:R<R fFR:6BJ�?FGH6H9<?bR-=>7<C&S©NFG>fFQFE-e8X�[8RHO<PFXK_ §Ho:9<?If:C-EHX h�7-GW@FX [°<°j7<78@<@lN<N87<7ZE<E�P<P<P���P<P�R<R��]R<R«N<N��]N<N�:Yt_W^b_�aK_>gl^HhAhHa«�Ha:�!��[<[õJ>h!��YH[«gHa���[<[�:Yt_W^b_�aK_>gl^H�8aF^¨�Ha:�!��[<[õJ>h!��YH[«gHa���[<[�<�l�<�8�<�A�<�A�<�A�<� �<�<� �<�<� �<�<�

Figure 23.33: Meteo ( � � ��� ) File of Type 1

@�ªæ?n_d\�@:9HOl9<?<?!\1EIR<9���EWP<C��1^IaFrW@:9HO �H\3C:?HC���^H[ ^H�BJ´@<CF6BJ>�Ha²_>�!ª�h<�EIR<9<R-=HGID ª39:MH9<QlMIP-E fFR:6BJ�?FGH6H9<?bR-=>7<C&S©NFG>fFQFE-e8X�[8RHO<PFXlh¨§Ho:9<?If:C-EHXõ_ 7-GW@FXõ_°<°<°<°87<7A@<@lN<Nj7<7ZE<E¨6<6<6<6!��6<6<6<6_>�<�Ha����t_>[�[¨[ _����Han_W^_>�<�Ha����t_<_ [¨[ _����Han_W^�<�<�<� �������¨� �<�<�

Figure 23.34: Meteo ( � � ��� ) File of Type 3

Directory : Campaign-specific directory ��� � .

Content : Tropospheric zenith delays (estimated).

Created by : GPSEST ( Menu 4.5 ) or ADDNEQ ( Menu 4.8.1 ).

Used by : Non-menu program PRPMET (conversion to meteo files � � ��� ; see pre-
vious section). The meteo files may then be introduced as known into the
processing of other (smaller) networks as a priori troposphere information.

Example : Figure 23.35. Example files are available in the distribution.

Further Information : The troposphere files contain the following information:

(1) Title.
(2) A priori model ( �!�����!��� � �����	��� = -1,

# � � ����� �!%«ï 
�� � ��� % �	ð =
-2, ���	�!���ML ��
���� � � = -3, �!�����!��� � �����	��� % 
�¯ � �	
��)��� � ¯ = -11,# � � ����� �!%|% 
	¯ � ��
	�)��� � ¯ = -12) which was used to correct for the
main effect of the tropospheric delay (see also the standard atmo-
sphere model definition in the �������!��� file of Section 23.4.1).
The positive model numbers (1 up 12) correspond to the same mod-
els but with observed meteorological values used for the computa-
tion of the a priori troposphere zenith delay.

(3) Station name.
(4) Station flag (see Section 23.8.1).
(5) Time window.
(6) Zenith delay (total effect) from the a priori model (zero, if observed

meteo used) in m.
(7) Estimated value (correction to the a priori zenith value) in m.
(8) Estimated formal rms of the correction in m.
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(9) Total zenith delay (sum of a priori value and estimated correction) in
m.

(10) Total delay in m (in geocentric coordinate components X, Y, Z (not
displayed in Figure 23.35).

9H@<@:DHC-��ª�hBJ´@:9HOZ^-_<_d\�9H7:L��3V-=W;HC<@�\�P-GI?HC�ª�^µP:9<QFrHhA@:9HO-Ej9<LFE [<hBJ�9If-MBJ>�<�l[<�!ª�h<�J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<J<J:J<J<J<JFJ<J<J:J<J<J<J:J<J<J<J:J<J<J9jP:Q-=HGIQ-=j7-GW@<C:?�ª J<_
EIR<9<R-=HGID V<?:M °<°<°<°87<78@<@lN<N87<7ZE<E °<°<°<°j7<78@<@lN<N87<7tE<E 7-GW@<C:? 6:GIQ<Q���E:=IM�JH6:GIQ<Q RFGIR<9<?

qFG<EHMt_>h:YH[HaH7F[<[<h � _>�<�<� kA^Hgl^HhlYH�lYH� _>�<�<�«kA^H�«�¨[«[ ^���h<k:^<Y«[!��[<�Ha:g [!��[<[<[<g ^��]a:�<k<hqFG<EHMt_>h:YH[HaH7F[<[<h � _>�<�<� kA^H�«�¨[�[ _>�<�<�«kA^H�t_W^¨[«[ ^���h<k:^<Y«[!��[<�HaFY«[!��[<[<[<g ^��]a:�<k<[qFG<EHMt_>h:YH[HaH7F[<[<h � _>�<�<� kA^H�t_W^¨[�[ _>�<�<�«kA^H�t_>klYH�bYH� ^���h<k:^<Y«[!��[<�<k<[ [!��[<[<[<k ^��]a:�<�:YqFG<EHMt_>h:YH[HaH7F[<[<h � _>�<�<� kA^H�t_>klYH�lYH� _>�<�<�«k8h<[«[¨[«h ^���h<k:^<Y«[!��[<�HaFY«[!��[<[<[<� ^��]a:�<k<[sF=>7<7³_�a:[<[B_´7F[<[Ha 7 _>�<�<� kA^Hgl^HhlYH�lYH� _>�<�<�«kA^H�«�¨[«[ ^���[<�:YHk [!�¡_<_>k:^«[!��[<[B_<_±^���^-_W^H�sF=>7<7³_�a:[<[B_´7F[<[Ha 7 _>�<�<� kA^H�«�¨[�[ _>�<�<�«kA^H�t_W^¨[«[ ^���[<�:YHk [!�¡_>[<�<� [!��[<[B_W^«^���^H[:^HhsF=>7<7³_�a:[<[B_´7F[<[Ha 7 _>�<�<� kA^H�t_W^¨[�[ _>�<�<�«kA^H�t_>klYH�bYH� ^���[<�:YHk [!�¡_>[B_W^«[!��[<[B_W^«^��¡_>�<�<gsF=>7<7³_�a:[<[B_´7F[<[Ha 7 _>�<�<� kA^H�t_>klYH�lYH� _>�<�<�«k8h<[«[¨[«h ^���[<�:YHk [!�¡_W^IaFY«[!��[<[B_>h ^���^<^H[B_

Figure 23.35: Troposphere Estimates in ����
 � File Format.

23.8.20 Ionosphere Models

Type : ASCII

Directory : Campaign-specific directory �	� � .

Content : Ionosphere models.

Created by : IONEST ( Menu 4.7 , model type 1 only) and GPSEST ( Menu 4.5 )
(type 1 (not supported by the menu system) and type 2) as output file.

Used by : MAUPRP ( Menu 4.4.2 ) and GPSEST ( Menu 4.5 ) as a priori iono-
sphere information.

Example : Figure 23.36 (model type 1) and Figure 23.37 (model type 2). Example
files also available in the distribution.

Further Information : We support two ionosphere model types:

Local : Local models ( ����� type 1 files) may be generated and used
in the following way: estimated by program IONEST (us-
ing zero-difference $ON observations) and introduced into pro-
grams MAUPRP and GPSEST. We do not recommend to
estimate ionosphere type 1 models using GPSEST, because
this feature is not supported by the menu system (the estima-
tion of local ionosphere parameters has to be activated “manu-
ally” in the I-File). Furthermore you have to define the model
parameters by specifying an a priori ����� type 1 file (origin of
development, applicability window, the other parameters may
be copied from an arbitrary other �!��� type 1 file).
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Regional : Regional / global ionosphere models ( �!��� type 2 files) may be
created much easier using GPSEST. The parameter types to
be solved for may be specified directly in Panel 5.4.2–4 .

More information concerning ionosphere models is given in Chapter 13).

=HGIDFG<EWP:NHC:QHCZ7-GW@<C:?FE8VFGIQlRIfFQ<RH7:9<D<D gBJ�VHC:LnJ>�<h²_>[!ª�YH�J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J=HGIDFG<EWP:NHC:QHCZ7-GW@<C:?lDIf:7:LHC:Q ª _RHO<P<CtGIVZ=HGIDFG<EWP:NHC:QHCb7-GW@<C:? ª _GIQ-=IMF=WDtGIV8@<C<o<C:?FGWP<7<C:D<R�ª�R-=>7<CTS�fFRne SUOA7l@ANne ª+_>�<�:^Z_>[b^Hgt_�a���g?<9<R-=WRIf:@<C SU@<CFMHQHC<C-E-e ª a:�!��g<k<kB_?FGID:MF=WRIf:@<C SU@<CFMHQHC<C-E-e ª k!�]a:�:Y-_NHCB=IMHN<RZGIVA?<9HO<C:QTS©qH7�e ªph:YH[@<CFMHQHC<CKGIV8@<C<o<C:?FGWP<7<C:D<R�ª�R-=>7<C ª ^?<9<R-=WRIf:@<C ª _7B=W;HC<@ ª ^DFGIQH7:9<?-=IsH9<R-=HGIDtV<9:6HRFGIQFE�ª�?<9<R-=WRIf:@<C~SU@<CFMHQHC<C-E-e ª �!��[<[R-=>7<CTS©NFG>fFQFE-e ª ^���[<[C:?HCF6HR<QFGIDZ6:GID<RHC:D<R ª [!�¡_>[I@FiB_>g9HP<P:?-=I6H9<L-=W?-=WRHO V<QFGW7lC<P-GH6HN ª+_>�<�:^Z_>[b^Hgt_W^���[RFGmC<P-GH6HN ª+_>�<�:^Z_>[b^Hgt_>k!��Y6:GWC:V<V-=I6F=>C:D<RFE�ª@<CFM!��?<9<R @<CFM!�3R-=>7<C 6:GWC:V<V-=I6F=>C:D<R QH7-E[ [ [!��^H�<hB_>h<g<�<gICFi<[B_ [!�¡_>g<�<�B_W^Hh<[IC�J>[B_[ _ J>[!�¡_<_W^<^H�<�:^H�ICFi<[B_ [!��g:^H�<kHa:k:^HhIC�J>[:^[ ^ [!���<[:Y-_>h<�<[<�IC�J>[:^ [!�¡_>[Ha:g<[<k:^H�IC�J>[B__ [ J>[!��YHh<[<kB_>�<�HaHCFi<[<[ [!�¡_>[<kHa:�<�<k<�IC�J>[B__ _ [!��g<gB_�a:g<h<�<hIC�J>[B_ [!�¡_WYH�<g:Y-_W^H�IC�J>[B_J<_�<�<�P�������Wÿ����>þ
���Q	R���Fý����~�<�<�

Figure 23.36: Ionosphere File ( �F���!� ) of Model Type 1.

23.8.21 Ionosphere Maps

Type : ASCII (long format: up to 1000 columns wide)

Directory : Campaign-specific directory ��� � .

Content : Ionosphere maps.

Created by : GPSEST ( Menu 4.5 ).

Used by : Exchange format to compare ionosphere estimates derived by different
techniques.

Example : Figure 23.38. Example files also available in the distribution.

Further Information : This ionosphere map format is only a temporary format for the exchange
of ionosphere model information and will (hopefully) be replaced in future
by IONEX (in analogy to RINEX and SINEX formats).
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Figure 23.37: Ionosphere File ( �:���!� ) of Model Type 2.

k<[Z_�aFYg<k!��Y g:Y���[ g:^���Y g<[!��[ k<k!��Y k:Y���[ k:^���Y k<[!��[ �<k!��Y �<�<�<�J<_>g<[!��[KJ<_>k<k!��YtJ<_>k:Y���[³J<_>k:^���YtJ<_>k<[!��[³J<_>�<k!��YtJ<_>�:Y���[KJ<_>�:^���YKJ<_>�<[!��[ �<�<�<�^���g ^���g ^���g ^���g ^���g ^���g ^���g ^���g ^���g ^���g ^���g �<�<�^��]a ^��]a ^��]a ^��]a ^��]a ^��]a ^��]a ^��]a ^��]a ^��]a ^��]a �<�<��<�<� �<�<� �<�<�

Figure 23.38: Ionosphere Map ( �:����" ) File.

23.8.22 Satellite Clock Coefficients

Type : ASCII

Directory : Campaign-specific directory �!
�� .

Content : Satellite clock parameters (extracted from broadcast messages).

Created by : SATCLK ( Menu 3.8 ) or PRETAB ( Menu 3.2 ).

Used by : CODSPP ( Menu 4.2 ), MAUPRP ( Menu 4.4.2 ), GPSEST
( Menu 4.5 ).
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Example : Figure 23.39.

Further Information : (1) In CODSPP a satellite clock file has to be specified if standard orbits
are used as orbit information (no clock information stored in standard
orbits).

(2) In MAUPRP and GPSEST this file is used to take into account the
satellite clock corrections in the time interval between the measure-
ments of the two receivers of a baseline. It is of importance only if
different receiver types are combined that measure at significantly
different epochs ( S 20 millisec).

(3) It is also possible to store the clocks of several sessions in one file.

See Chapter 16 for more information.

EI9<RHC:?<?-=WRHCK6H?FGH6HqFE8V<QFGW7bL<QFGI9H@F6H9FEIRbV-=W?HC [B_<J�9If-MBJ>�<�t^<^�ª�[<�J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J:J<J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J
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Figure 23.39: Satellite Clock ( �W� � $ ) File.

23.8.23 Receiver Clock Coefficients

Type : ASCII

Directory : Campaign-specific directory ��
	� .

Content : Receiver clock corrections (for simulation purposes only).

Created by : User-defined.

Used by : GPSSIM (no menu support).

Example : Figure 23.40.

Further Information : Only used for simulations.

23.8.24 Antenna Height Translation Table

Type : ASCII

Directory : Campaign-specific directory ���	� .

Content : Old and new antenna heights for the transfer program RXOBV3.

Created by : User-defined.
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Figure 23.40: Receiver Clock Corrections (for Simulation only).

Used by : RXOBV3 ( Menu 2.7.1 ).

Example : Figure 23.41.

Further Information : This translation table may optionally be used in program RXOBV3. It is
used if the antenna heights given in the RINEX files have to be changed to
be consistent with the phase center offset values given in the phase center
offset file (see Section 23.4.5) or if the RINEX files contain wrong antenna
information (which may occur...).
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Figure 23.41: Height Translation ( � # �	
 ) File.

23.8.25 Baseline Definition File

Type : ASCII

Directory : Campaign-specific directory �!��� .

Content : Pre-defined baselines.

Created by : User-defined, assistance using Menu 1.5.2 , or written by SNGDIF
( Menu 4.3 ).
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Used by : SNGDIF ( Menu 4.3 ), ADDNEQ ( Menu 4.8.1 ), and COMPAR
( Menu 5.4.1 ).

Example : Figure 23.42. Example files are available in the distribution.

Further Information : The baseline definition file may be used in the following cases:

(1) Pre-define baselines in the program SNGDIF.
This option is useful to force program SNGDIF to form specific
baselines (e.g. baselines with identical antenna types) independently
of the strategy used. Possible strategies are explained in Chapter
10. It is in addition possible to store the baseline definitions cre-
ated by SNGDIF. That helps a lot in the case you have e.g. to form
the same baselines for the pseudorange observations that you cre-
ated for the phase observations (Melbourne-Wübbena combination
in GPSEST. Another application is a combined half automatic, half
manual baseline selection (e.g. to store the baselines of SNGDIF us-
ing the criterion of a maximum number of observations in a first step,
to change the baselines in the file according to your wishes, and to run
SNGDIF in a second iteration specifying your baseline definitions).

(2) Baseline repeatability values in the output file of ADDNEQ. If you
specify a baseline definition file in Panel 4.8.1 you will get baselines
repeatability results for the specified baselines in the ADDNEQ out-
put file.

(3) Baseline repeatability values in the output file of COMPAR (works
in analogy to ADDNEQ).
Note: the wildcard “ ­ ” is allowed in one (or both) columns to make
sure that the results of all baselines with respect to a certain station
are printed (This feature is only supported by ADDNEQ.

M:GWP<C²_<_WYH[:^W7F[<[:^ sF=>7<7²_�a:[<[B_´7F[<[HaMHQ<9:sK_<_>[<[B_´7F[<[:^IL�qFG<EHMK_>h:YH[HaH7F[<[<hNHC:QFEt_>h:^-_W^W7F[<[<k qFG<EHMK_>h:YH[HaH7F[<[<hNHC:QFEt_>h:^-_W^W7F[<[<k 7:9FEWPZhB_>h<[<hI7F[<[:^H6NHC:QFEt_>h:^-_W^W7F[<[<k 7:9H@:Q³_>hHa:[<k:EH[B_W^°<GHsIC²_W^<^H[HaH7F[<[B_ GIDFEI9³_>[Ha:[:^W7F[<[HaqFG<EHMK_>h:YH[HaH7F[<[<h GIDFEI9³_>[Ha:[:^W7F[<[HaqFG<EHMK_>h:YH[HaH7F[<[<h P-GIRFEt_�an_>[<�I7F[<[<hqFG<EHMK_>h:YH[HaH7F[<[<h QHC<O:q³_>[:^H[:^W7F[<[B_�<�<�<� �<�<�<�

Figure 23.42: Baseline Definition ( ����� � ) File.

23.8.26 Cluster Definitions (Input)

Type : ASCII

Directory : Campaign-specific directory ���	� .
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Content : Cluster definitions to be used within SNGDIF.

Created by : User-defined. No assistance by the menu system.

Used by : SNGDIF ( Menu 4.3 ).

Example : Figure 23.43. Example files are available in the distribution.

Further Information : Using such a file it is possible to define clusters of sites. The intention
is to handle all sites within a cluster with correct correlations in program
GPSEST. If the correct handling of the correlations is not required (not
the highest accuracy requirements) a subdivision into clusters is not ne-
cessary. Due to memory and computer time limitations it is not possible
to handle more than about 30 sites with correct correlations. If your net-
work consists of considerably more sites, you may use the cluster defini-
tion file to form clusters of baselines with the program SNGDIF, then pro-
cess the individual clusters (with correct correlations), and finally combine
the cluster normal equation to a complete network solution (see e.g. the
BPE processing example of the distribution or see Chapter 4 or Section
18.4). It only makes sense to specify a cluster definition file, if you also
specify a cluster definition output file in SNGDIF (see next section).
Note: The maximum number of clusters allowed is 100 (00-99).

EID:MI@B=WV�ª�6H?IfBEIRHC:Qb@<C:V-=WD-=WR-=HGIDbV-=W?HC _>�BJ�9HP:QnJ<_>�<�:YJ<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J:J<J<J<J:J<J<J<J:J<J<JFJ<J<J<J:J<J<J<J:J<J<J:J<J<JEIR<9<R-=HGIDlD<9H7<C 6H?If�<�<�<�<�<�<�<�<�<�<�<�<�<�<�<�ô�<�<�
LFGIQn_A_W^<^H[:YW7F[<[:^ _ T CHfFQFGWP<CNHC:QFEZ_>h:^-_W^W7F[<[<k _ T3^HhbEIR<9<R-=HGIDFE°<GHsIC³_W^<^H[HaH7F[<[B_ _qFG<EHMt_>h:YH[HaH7F[<[<h _q-=WQIf²_>[Ha:[<hI7F[<[:^ _R<QFGW7³_>[<h<[:^W7F[<[<h _sF=>7<7³_�a:[<[B_´7F[<[Ha _�<�<�<�EIRF°<Gja:[B_>[B_´7F[<[B_ ^ T�DFGIQ<R<Nb9H7<C:Q-=I6H99<?:M:Gja:[B_>[HaH7F[<[:^ ^ T3^H[bEIR<9<R-=HGIDFE�<�<�<�q-=WR:ht_W^Hh<hHaH7F[<[B_ h T�9FE:=W9#U89<V<Q-=Wq<9P-GI?F^Z_W^HhHa:gI7F[<[B_ h T3^<^lEIR<9<R-=HGIDFE�<�<�<�

Figure 23.43: Cluster Definition Input ( �I� � � ) File.

23.8.27 Cluster Definitions (Output)

Type : ASCII

Directory : Campaign-specific directory �!��� .

Content : Cluster definitions to be used in connection with GPSEST.

Created by : SNGDIF ( Menu 4.3 ).
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Used by : GPSEST ( Menu 4.5 ).

Example : Figure 23.44. Example files are available in the distribution.

Further Information : If you specify a cluster definition input ( � � � ) file in SNGDIF (see pre-
vious section) containing e.g. V clusters, you should also specify a cluster
definition output ( � � � ) file name (e.g. � � �(��� � ). SNGDIF then creates, ac-
cording to the cluster numbers W@W specified in the � � � file, V files with the
file names � � �(��� � W=W . In each of these files the baselines belonging to the
cluster number W=W are stored.
Trick: To process the observations of one cluster with
GPSEST, only, copy the baseline cluster file � � �(��� � W=W to
your working directory ( �&�('&�(��
�$ (UNIX) / �1���¢�(��
�$�� (VMS) /
�1�H�&���!
�$ (DOS)) using the name

��# ��� � � ���I��� � (e.g. for UNIX:
W�y)� � ' � ¯���� ��� '����	��'�� � ���!� � W@W �I� � �)����'&�(��
	$�' ��# �!��� � ���H�!� � ), and

then write in Panel 4.5 , option
��# �����}��� % �����1� : �!� � �	���	� %

LFGIqFG<^-_<_<_LFEIqFG<^-_<_<_MIPFsF=H^-_<_<_M<sHqFG<^-_<_<_�<�<�<�<�<�<�<�

Figure 23.44: Cluster Definition Output ( �W� � � ) File for one particular Cluster: European Cluster
(Number 1) of the Cluster Definition File (Figure 23.43). This File has exactly the
same Format as the Observation Selection File used by the Menu System (

��� �!���!� � � )
to select Observation Files.

23.8.28 Special Fixed (and Constrained) Station File

Type : ASCII

Directory : Campaign-specific directory ���	� .

Content : Specification of fixed sites and sites with a priori sigmas (constraints).

Created by : User-defined. Assistance using Menu 6.3.2 .

Used by : GPSEST ( Menu 4.5 ) and ADDNEQ ( Menu 4.8.1 ).

Example : Figure 23.45 with an example to fix sites (a) and an example to constrain
sites (b). Example files are available in the distribution.

Further Information : This so-called ����" file has been developed mainly to be used in an auto-
matic processing mode. The file may contain two types of entries:

(1) Entry to fix sites to their a priori coordinates (23.45 (a)):
This file is used in GPSEST ( Panel 4.5–1 , option
�YX���x?Zp���\[��]X?^ >3ïR_ ð , input � � �	�(��� � � � � � � ) and ADDNEQ
( Panel 4.8.1–1 , option � ��"	� % �����	���!����� , input � � �	�(��� � � � � � � ) to
fix a site to the given a priori coordinates. Keep in mind that fixing
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sites in GPSEST means NOT to set up any coordinate parameters
for the fixed sites, whereas in ADDNEQ fixing is identical to specify
a priori constraints of 0.001 mm for the site coordinates.
Only the entries in the ����" file with blank sigmas are read and the
corresponding sites are fixed.

(2) Entry to constrain a site with a priori sigmas to its a priori coordinates
(23.45 (b)):
This file is used in GPSEST ( Panel 4.5–2 , option ��y�x\W=X`[@a

�x=b`c�x _ � _ , input ¯���� , ( Panel 4.5–2.4 , option � � 
����!
��0��� �!� ���
���!
}�����	�}������
 % ����������� , input ¯���� , ( Panel 4.5–2.4.B , option
���	�����!����� , input � � �	�(��� � � � � � � ) to apply a priori constraints for
site coordinates (given in the local coordinate system north-east-up).
In ADDNEQ you may activate the constraint file us-
ing Panel 4.8.1–1 , option � � 
 ����
 �¬��� ��� ��� , input ¯	��� ,
Panel 4.8.1–1.7 , option �����	���!����� , input � � ������� � � ��� � � . Only the
entries in the constraint ( ����" ) file with non-blank sigmas are read
and the corresponding sites are constrained.

Note: The same ����" file may be used to fix and to constrain sites. The
menu system only accepts one “SPECIAL FILE” for both options.

_WYHh8qFG<EHMt_>h:YH[HaH7F[<[<h_WYIa87:9H@:QK_>hHa:[<k:EH[B_W^_WYH�8R<QFGW7³_>[<h<[:^W7F[<[<h_WYHkj�<C:R<RK_�aF^H[B_´7F[<[<�

(a) Entries to fix sites.

_WYHhAqFG<EHMt_>h:YH[HaH7F[<[<h [!��[<[<[B_m[!��[<[<[B_j[!��[<[<[B__WYIaA7:9H@:QK_>hHa:[<k:EH[B_W^ [!��[<[<[B_m[!��[<[<[B_j[!��[<[<[B__WYH�AR<QFGW7³_>[<h<[:^W7F[<[<h [!��[<[<[B_m[!��[<[<[B_j[!��[<[<[B__WYHk8�<C:R<RK_�aF^H[B_´7F[<[<� [!��[<[<[B_m[!��[<[<[B_j[!��[<[<[B_

(b) Entries to constrain sites.

Figure 23.45: Special Fixed Station ( ��� ��" ) File. Both Entry Types may also be used in the same
File.
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23.8.29 Special FTP File

Type : ASCII

Directory : Campaign-specific directory ���	� .

Content : Station names (4-character abbreviations: the first 4 characters of the
RINEX file name) of the sites to be downloaded from a global IGS Data
Center.

Created by : User-defined. Assistance using Menu 6.3.1 or output file of the RINEX
check program Menu 6.5.2 .

Used by : FTP script preparation Menu 2.0.1 .

Example : Figure 23.46.

Further Information : FTP scripts (the FTP script names are defined in Menu 0.4.1 ) are avail-
able (for �	����" systems only) to download RINEX observation files by FTP
from a global IGS Data Center. See also Menu 2.0.2 to download IGS
precise orbits automatically. To download other important informations
(not supported by the menu system yet) see Section 7.4.

qFG<EHM7:9H@:QR<QFGW7�<C:R<R�<�<�<�

Figure 23.46: Special FTP ( ���	� � ) File.

23.8.30 Special Fixed Troposphere File

Type : ASCII

Directory : Campaign-specific directory ���	� .

Content : Absolute and relative constraints for the estimation of site-specific tropo-
sphere parameters.

Created by : User-defined. Assistance using Menu 6.3.2 (about the same format as the
����" files of Section 23.8.28).

Used by : GPSEST ( Menu 4.5 ).

Example : Figure 23.47.

Further Information : This so-called ��� � file has been developed to be used mainly in an
automatic processing mode (e.g. with the BPE). Instead of specify-
ing the troposphere constraints manually for all the sites you may use
option �&y(xdW=X?[=a|���\[��YX`^ > �	x=a�x\W��YX`^ > in Panel 4.5–2.4.0 to select a
� � �	����� � � ��� � � . The file may contain two types of entries:
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(1) Entry not to set up troposphere parameters for a site (site name and
no absolute and relative constraints specified)

(2) Entry to constrain the troposphere parameters with absolute and re-
lative sigmas.

The format of this file is (with the exception of the last column) identical
with the ����" file of Section 23.8.28.

_WYHh8qFG<EHMt_>h:YH[HaH7F[<[<h [!�¡_>[<[<[l[!��[<[:YH[_WYIa87:9H@:QK_>hHa:[<k:EH[B_W^ [!�¡_>[<[<[l[!��[<[:YH[_WYH�8R<QFGW7³_>[<h<[:^W7F[<[<h [!�¡_>[<[<[l[!��[<[:YH[_WYHkj�<C:R<RK_�aF^H[B_´7F[<[<� [!�¡_>[<[<[l[!��[<[:YH[aFYHhAM:GI?H@la:[Ha:[:Y<EH[<hB_aFYIaAqFGIq<LAa:[HaF^IaH7F[<[HaaFYHgjO<C:?<?Aa:[B_W^HkI7F[<[<h [!�¡_>[<[<[l[!��[<[:YH[aFYHgjO<C:?<?Aa:[B_W^HkI7F[<[<hHL [!�¡_>[<[<[l[!��[<[:YH[a:�B_mEI9<D<RAan_>k<[:YW7F[<[<h [!�¡_>[<[<[l[!��[<[:YH[Y<Y-_¦R-=>@:LbYH[B_>[<hI7�_>[<g

Figure 23.47: Special Troposphere ( �I��� � ) File.

23.9 Program-Specific Files

We mentioned already in the introduction to this chapter, that we will not put much emphasis on the
program-specific files, because they have a more technical meaning for the user. The menu programs
(see Chapter 3) write into these files all necessary information (options, file names, etc.) needed to
start the GPS main programs.

Name Content
N-FILE Table to access general file names
F-FILE File containing list(s) of observation file names
M-FILE File containing list of meteo file names (GPSEST only)
I-FILE Program options
T-FILE Text file (GPSEST only)

Table 23.2: Program-specific files.

Table 23.2 lists the program-specific files. Skeleton files in the directory ��$ � (see Figure 23.1) with
the extension ��$ � are used by the menu system as templates to generate those files. The I-, N-, and F-
files are generated in the user-specific input directories ( ��� � ) with the extension �:��� � . The names of
the program-specific files are composed in the following way: y�v?e > [Ee�"1�:��� � , where y�v?e > [Ee stands
for the 6-character name of the program and " for either “I”, “N”, or “F”.
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N-File : is important to access file names (general files, input and/or output file names). All the
files used in the Bernese GPS Software Version 4.0 are accessed through an N-file of the
above type. There is one exception, however: the N-file itself never shows up in the file
list – the problem is related to the philosophical question of the "set of all sets" ����� .
N-files are program-specific and computer system dependent.

F-File : contains one or more rows of file names of the same type (e.g. observation file names,
orbit file names, ...) that cannot be included in the N-file. In a few cases (as the F-file of
GPSEST) some file-dependent options are also specified in the F-file.

M-File : contains names of the meteo files to be included in a GPSEST run (there may be more
meteo files defined here than actually used in the program).

I-File : contains the program options.

T-File : contains most of the text to be printed during a program run. The idea: translation of
the text files would allow a program output file in a different language (only realized for
GPSEST).
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