
4. Processing Examples

The general overview of the processing procedure was given in Chapter 1 (see Figure 1.1). In this
chapter we give three examples for the usage of the Bernese GPS Software Version 4. The first ex-
ample is a regional, the second a local campaign. The third example illustrates the rapid static posi-
tioning with the Bernese GPS Software. It should be said that only the basic functions of the software
are shown in this chapter. We do not discuss e.g. the usage of a global campaign for orbit determin-
ation purposes here. (Actually it is close to impossible to come up with better orbits than those pro-
duced by the IGS. Those, interested in orbit determination, find more information in Section 8.3).
Likewise we cannot document many other options of the software in this Chapter. The examples
illustrate the main steps to create very accurate station coordinates.

4.1 Example 1: Regional Campaign

We use data from six European stations
of the IGS Network (Brussell, Josefoslaw,
Kootwijk, Onsala, Wettzell, and Zimmer-
wald). The abbreviations used for the stations
are given in Figure 4.1. Four stations were
occupied by Rogue receivers, two stations
(Josefoslaw and Zimmerwald) by Trimble
4000SSE receivers. The distances between
neighboring stations are between 200 and
600 km. Let us call this example

����������	�
��
.

It may be a good idea for new users of the
Bernese GPS Software to re-process these
data according to the recommendations given
in this Chapter. The data belonging to this
campaign are available through anonymous
ftp ( 
���������
���
������������ � ) in the directory!#" ��$�%�&�'�(*)�+�$�,.-���,�/�0 � /�1 !�2 (�3�/�,�4 .

Figure 4.1: Stations used in Campaign 5 687:9<;<=<>@?

Campaign Setup

The first task is the campaign definition in Menu 1.1 . Start the menu system (after the initial3�� ! ��A�(�,
, see Chapter 24) using the

AB� � � command (or
A

followed by the selection of the option
1.1). You will then see something like
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4. Processing Examples

CEDEC FHGHIEJ�GLKNMHO:P.Q�RES�TLKUOLKUVLKHWNOXWNTYOEGHIESLP
F�Z\[:]8Z�^U_N` PNa:ZNbEacRLZNa:d SH`:ecRLZNa:d JLZNaNf F�g\[E[<dh`:aLi

j SHk:l:WHFHmNk8Pon j Chp8DUqhk:OrDhsEtun j C�vrDUqhk:OrDhsEtun j F�Q�wxn jzy JESoRESEILW{FHGHIEJ�GLKNMHO|n

Now, you can simply repeat the line describing the
/���0�����3���,

campaign using the}~���F3 key and over-
write it (press the}~ ��F1 key to display the corresponding help panel):

CEDEC FHGHIEJ�GLKNMHO:P.Q�RES�TLKUOLKUVLKHWNOXWNTYOEGHIESLP
F�Z\[:]8Z�^U_N` PNa:ZNbEacRLZNa:d SH`:ecRLZNa:d JLZNaNf F�g\[E[<dh`:aLi

j SHk:l:WHFHmNk8Pon j Chp8DUqhk:OrDhsEtun j C�vrDUqhk:OrDhsEtun j F�Q�wxn jzy JESoRESEILW{FHGHIEJ�GLKNMHO|nj RLWHFUk:v�� C�n j{�E� DUqhk:mrDhsEtun j{� WUJES�O � n jY� Q�wxn j S��EGHIEJ�mHS�C n

Note, that we use the VAX/VMS format for the path specification (on Unix system you would spe-
cify the path e.g. by � )N� , on PC under DOS maybe by

1�)H�
). The meaning of the variable � or

1
has to be defined in the

3�� ! ��A�(�,
script. After having entered the campaign you leave the panel by

pressing }~ ��Esc twice or the continuation key (see Chapter 3). In the next step the subdirectories for
the new campaign have to be created. Use Menu 1.2 to accomplish this task. Now, you may leave
the menu system ( � 1 ) and copy the data into the directories. At the end you should have the following
directories and data:

� Q�w�RLWHFUk:v����LC ��GEVHI��� Q�w�RLWHFUk:v����LC ��R�GEVHJ�GEOE� R�GEVrChp � �E�.��J�GEO� Q�w�RLWHFUk:v����LC ��W y PN�� Q�w�RLWHFUk:v����LC ��WNl y � l�p��HsEt8Cht��.��J�lHSl�p��HsEt8ChtEt���J�lHS� Q�w�RLWHFUk:v����LC ��WNlE�E�� Q�w�RLWHFUk:v����LC ��Whk:VE� S��EGHIEJL�HsEt���Cht�� S��EGHIEJL�HsEt���ChtEt� Q�w�RLWHFUk:v����LC ��lEGH��� y lNk8PLCht��H����sEt�W �:WEPHM8Cht��H����sEt�W ��V��HlrCht��H����sEt�Wy lNk8PLChtEtE����sEt�W �:WEPHM8ChtEtE����sEt�W ��V��HlrChtEtE����sEt�WqEWH�NS<Cht��H����sEt�W WNO:PNGrCht��H����sEt�W �:KhIEI<Cht��H����sEt�WqEWH�NS<ChtEtE����sEt�W WNO:PNGrChtEtE����sEt�W �:KhIEI<ChtEtE����sEt�W� Q�w�RLWHFUk:v����LC ��PNVEGE� KUVElET��EtEsEt���FHlHR SHk:l:WHFHmNk8P.��TLKU�KUVElET�F�WURES����EVElKUVElET�F�WURES���PNVEO

The file
� ! '�� ����
�
 � ( !�� is the session table (see below). The precise orbits are in files  ¡� (�0�/ (no

broadcast navigation messages are used in this example), the raw data (in RINEX format) in  ¢�H£�¤ �
files. In the station directory

,.' !
there are three files:

" '�0�&�	 ¤�£�¤¥� ��0�� contains the a priori coordinates
of the stations in the reference frame ITRF93 for epoch 15 June, 1996:
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4.1 Example 1: Regional Campaign

KUVElET�sEp�SEJLWHFH�¦ChsEsEp�����Q�KUVElET�sEp���PEPHF|§{VLKhR y F�WNlEl�� � p8D\RES:F8DhsHvDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�Dm:WHFHGEmoMNSLWURES�VLKNFcR�GEVNk�I�Q¥�:M�PuD©¨Hv SEJLWHFH��QªChsEsEt8Dh�Et8DECU�«��Q��E��Q��E�
ONk�I¬PNVEGEVLKHWNOoOEGHIES ��­®I<¯ °±­®I<¯ �²­®I<¯ TEmEG�M
C � C y lNk8PuChp8Ch�8C\I:�E�Hv v�� �H³ ¨EsEp���¨EpE�E¨ pE� ³ �Hv:�.� ³ �EsEp v�s8ChsHv ³ �.���Ep�� � MCEC ³ qEWH�NS¦C �E� �HvHI:�E�8C pEtEtHv�sHv�����p8CU�E� C�v��Es8CU�Hp�� ³ tHvEv �H�E�Es�� ³ C ��pEpEpHv MCU�Hp´�:WEPHMXChp��H�HvHI:�E�Ep pE¨EsEs �E� �.� �E� ¨ ³ pEsEt ³ p8C ��¨EpHv � �H�8CU�H� ³ ¨���pHv � C MCU�Hs«WNO:PNGµCh�Hv�� � I:�E�Hv pEp ³ �Et��H¨���t � ¨ ³ ³ CECh¨ ³E³ ���Hv��8C �HpHv�s ³ ¨Et���¨EtE�Hv MCht8C¶��V��HlµC�v � �8C\I:�8Ch� v�� ³ �E�H¨E����t�� ³ � sEp8Ch¨��Hp���t ³ �Hs v�¨E�8CU�HtE¨����Hv�t�� MCU�H¨·�:KhIEI¦C�v��E�8C\I:�E�Hv v�pEp8C � s ³ ��ChtE¨ � �Ht ³ �E�E�.� ³ �HpE¨ v�tEpEp8ChpEp���¨EtE�8C M

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

The file
" '�0�&����.��/ ��¸ '�0 contains the translation table between the antenna heights given in RINEX

files and the antenna heights actually used in the Bernese GPS Software:

F�WURES�Q¥GEOEVHS�OEOEGo�HS8KNMH�EVcVElEGEO:PNmEGEVLKHWNOuVEG y mHS � � D�GHJ�lrDhsEp¹Ch��Q��E�DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DED
PNVEGEVLKHWNO|OEGHIES lLKUOHS��cTLKUmHS y S�lEOHSLPUS ­�sEs���sEsEsEs�Q�VEGE�HSoº�GEmNk�ScTEl:WUIoTLKUmHS<¯�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E� �E� � �E�E�E� �E� � �E�E�E�y lNk8PuChp8Ch�8C\I:�E�Hv p���s ³ � � p���s ³ � �qEWH�NS¦C �E� �HvHI:�E�8C ����ChsE¨E� ����ChsE¨E��:WEPHMXChp��H�HvHI:�E�Ep ����Ch���H� ����Ch���H�WNO:PNGµCh�Hv�� � I:�E�Hv ����sEs��H� ����sEs��H���V��HlµC�v � �8C\I:�8Ch� ����� ³ Ch� ����� ³ Ch��:KhIEI¦C�v��E�8C\I:�E�Hv �����E�E�E� �����E�E�E�

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

" '�0�&�������/ � ,�' � :

F�WURES�Q*P�KUVHSoOEGHIESoVElEGEO:PNmEGEVLKHWNO|VEG y mHS t8D�GHJ�lrDhsEpXC � Q�C �DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED
ONk�I¬WNmHRuPNVEGEVLKHWNOcOEGHIES«OHSE�uPNVEGEVLKHWNOcOEGHIES
C � C �Ny lNk � y lNk8PuChp8Ch�8C\I:�E�HvCht ³«� qEWH�NS � qEWH�NS¦C �E� �HvHI:�E�8CCU�Hp � �:WEPHM � �:WEPHMXChp��H�HvHI:�E�EpCU�Hs � WNO:PNG � WNO:PNGµCh�Hv�� � I:�E�HvCht8C � �ES�VEV��NS�mEmrDEC � � �E� ��V��HlµC�v � �8C\I:�8Ch�CU�H¨ � �:KhIEI � �:KhIEI¦C�v��E�8C\I:�E�Hv

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

To process the GPS measurements using the Bernese GPS Software several more files containing
general (e.g. not campaign-specific) data are necessary. These files are in the

1�)�+�A�/ � 4
(or

%.1���A�/ �
in Unix notation) directory. The user may specify these general files in Panel 0.3.1 :
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4. Processing Examples

����p8DEC RES�TEGNk:mEV:P.Q�MNS�OHS�lEGEmcR�GEVEG:PUS�VcOEGHIESLP
M�dh`8dNb:ZE»�RLZNa:Z�iHdNaLi�QMNSLWURES�VLKNFYR�GEVNk�I j R�GEVNk�I�� n F�WNO:PNVEGEOEV:P j F�WNO:PNV�� nJ��EG:PUS|FNS�OEVHS�lYS:FEF�� j J��EG:P KNM�P.���8C´n lHS:FNS8KhºES�luKUOET:W j lHS:FNS8KhºES�l�� nS�GElEVE�YJLWNVHS�OEVLKUGEm j MNSEI�V�p�� n JLWNmHSuKUOET:WNlHI�GEVLKHWNO j FE�Hv ChsEsEt���S�lHJµnJLWNmHSuWNTET:PUS�VcF�WUS�T�� j JLWNm:WNTET�� n mHS�GHJ|PUS:F�WNOHRLP j MNJLPhk:V�F�� nPNGEV��¥J�GElEGHIES�VHS�l:P j PNGEVHS�mEmLKUV���VEVEVµn I�GEO:WUSHk�ºES�l:P{S�V�F�� j PNGEV ChsEsEt���FHlE�XnP�KUOHS��oMNS�OHS�lEGEmcTLKUmHS j P�KUOHS���� n PNVEGEVLKHWNOYJ�l:W y mHSEILP j nS�¼Ea:dh`riE^Hgh`ri�QKhS�l:P y k:mEmHS�VLKUO:P j KhS�lon l�FNº�l:½NGEOEV���OEGHIESXVElEGEO:PNmEGEVLKHWNO|VEG y mHSLP j VElEO|n
JLZNaNfoa:g�aNf8dzRLZNa:Z�iHdNaLi�Q j ��Q�w�MNS�OE� nK�`E]E¾:aYTL^H»Ed�i�Q JLZNaNf S�¼Ea:dh`riE^Hgh`OrD�¿ÀK:D�¿�TrD�TLKUmHSLP j k�Q�w�KUOHJ�� n j KUOHJ|nPN�HS�mHS�V:WNOoTLKUmHSLP j ��Q�w�PN�EmE� n j PN�EmonJ�GEOHS�m{k�JER�GEVHScR8KUlHS:FHV:WNlH°|mLKHPNV:P j ��Q�w�PN�EmE� n j k�JER|n
GN¾:¼L^H»�^HZNbEÁcTL^H»Ed�i¦­ÂP�ÃUb:ZNaLÃ�fuTL^H»Ed�i:¯ j k�Q�w��LWNlE�E� n j PHFHlonS�bEb:gNb{ILd�iEiHZN_:d{TL^H»Ed�­ÀTN¾8»E»�O:Z\[<dL¯ Q j k�Q�w��LWNlE�E�HS�lEl:WNl���ILPHM n

The files in
1�)�+�A�/ � 4

directory are included in the distribution of the Bernese GPS Software. Later
on, when you process your own data, you will have to update the information concerning the pole
(file

��	���
  ¢� /�0�( ) or the
, ! '���0���1

file
, ! '�
  ¢� ��0�1 (see Chapter 8). You will find the newest versions

of these files in our anonymous ftp directory in
!#" ��$�%�&�'�(*)�+�$�,.-���,�/�0 � A�/ � 4 (see Chapter 7). Note,

that you should use the file
, ! '�/�3�3 " ' � '�'�' if you use version 4.0 .

The file
( ¸ ! ,�
 " A�, � 	#� contains the positions (and variations) of the phase centers for various antenna

types (see Chapter 17). It is therefore important to use correct antenna and receiver names. If the
information in RINEX files is not correct, it is necessary to use a translation table. You will find the
file

����������	�
�� � '�0 � in the
!#" ��$�%�&�'�(*)�+�$�,.-���,�/�0 � /�1 !�2 (�3�/�, � ����������	�
�� 4 directory (the file has to be

copied into your
1�)�+hA�/ � 4

directory):

lHS:FNS8KhºES�lcGEOHRoGEOEVHS�OEOEGcVH°EJESoVElEGEO:P.��VEG y mHS Ch¨8DUqhk:mrDhsEt¦C � Q��HtDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDED
WNmHRclHS:FNS8Khº���VH°EJESÄWNmHRcGEOEVHS�OEOEG|VH°EJES·OHSE�clHS:FNS8Khº���VH°EJES·OHSE�cGEOEVHS�OEOEG|VH°EJES
l:WHMUk�SuPNOElrDh¨E�E�E� RLWNlEOHScI�GEl�M�WNmLKUOoV´l:WHMUk�SuPNOElrDh¨E�E�E� RLWNlEOHScI�GEl�M�WNmLKUOoVVElLKhI y mHS|v��E�E��PEPUS v��E�E��PNVcmrCU½Nm � MNSLWÅVElLKhI y mHS|v��E�E��PEPUS v��E�E��PNVcmrCU½Nm � MNSLWl:WHMUk�SuPNOElrDEC � lHI RLWNlEOHScI�GEl�M�WNmLKUO y l:WHMUk�SuPNOElrDEC � lHI RLWNlEOHScI�GEl�M�WNmLKUO yl:WHMUk�SuPNOElrDh¨E�E�E� RLWNlEOHScI�GEl�M�WNmLKUO l:WHMUk�SuPNOElrDh¨E�E�E� RLWNlEOHScI�GEl�M�WNmLKUO yVNk:l y WNl:WHMUk�SXPNOElrDh¨´RLWNlEOHScI�GEl�M�WNmLKUOoV´l:WHMUk�SuPNOElrDh¨E�E�E� RLWNlEOHScI�GEl�M�WNmLKUOoV

Now, you should have all necessary files and may proceed with the actual processing. Start the menu
system again (

A
command) and select Menu 1.3 where you will define the sessions. Please note the

usage of the wildcard string Æ�Æ�Æ 	 in Panel 1.3.2 . The panel shows the session definition for a typical
permanent campaign with 24-hours sessions.

C ��p8D � FHGHIEJ�GLKNMHO:P.Q�PUSLPEP�KHWNOcRES�TLKUOLKUVLKHWNO
PUSLPEP�KHWNOcONk�I y S�l PNVEGElEVYR�GEVHS S�OHRcR�GEVHS

`E`E`E` ÁEÁÇ[E[|eEe fEf�[E[²iEi ÁEÁ©[E[ueEe fEf�[E[¦iEi
jYÈEÈEÈ �cn j n j �E�Y�E�c�E�cn j n j{� pc�Hsc�Hscn
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4.1 Example 1: Regional Campaign

In the next step the user usually prepares an a priori coordinate file in Menu 1.4.1 (or only the header
of this file, and the coordinates are then extracted from RINEX files using the program RXOBV3 –
see Panel 2.7.1 ) and the station name translation table ( Menu 1.4.2 ). We may skip these two steps
because both files (

" '�0�&�	 ¤�£�¤�� ��0�� and
" '�0�&�������/ � ,.' � ) are already in the station directory. Option-

ally, in Menu 1.4.3 the station name abbreviations (necessary for automatic file name generation)
may be defined. If you are not interested in special abbreviations, they will automatically be gener-
ated when you run the program RXOBV3.

C ��vrDhp PNVEGEVLKHWNOoG yEy lHSEº8KUGEVLKHWNOoVEG y mHS
PNa:ZNaL^Hgh`|O:Z\[<d vrDhFUf8ZNboGNÉEÉ:b:dNÊL^HZNaL^Hgh` � DhFUf8ZNbcGNÉEÉ:b:dNÊL^HZNaL^Hgh`

j�y lNk8P|Chp8Ch�8C\I:�E�Hv n jzy lNk8Pcn jzy lonj qEWH�NSµC �E� �HvHI:�E�8C n j qEWH�NSun j qEWYnj �:WEPHMuChp��H�HvHI:�E�Ep n j �:WEPHMon j �:WYnj WNO:PNGXCh�Hv�� � I:�E�Hv n j WNO:PNG|n j WNOonj ��V��HlXC�v � �8C\I:�8Ch� n j ��V��Hl|n j ��Vonj �:KhIEIµC�v��E�8C\I:�E�Hv n j �:KhIEIun j �:K{n

If you use Menu 1.4.3 to define you own abbreviations, the menu system automatically offers abbre-
viations but it simply takes the first four or two characters of the station name. You have to make sure
that there are not two stations with same the abbreviations. In Menu 1.4.5 the receiver and antenna
name translation table may be prepared. In our case you may simply copy the file

����������	�
�� � '�0 �
into the directory

1�)�+hA�/ � 4
.

Transfer Part

The campaign has now been set up and all necessary files are available. The first part of processing
consists of the transfer from the RINEX into the Bernese (binary) format. In our example only the
RINEX observation files have to be transferred (we do not use the broadcast orbits at all). This is the
task of the program RXOBV3 in Menu 2.7.1 .

� � ³ ��C VElEGEO:PNTHS�l�Q�lLKUOHS��uW y P.�¥a:g y S�lEOHSLPUSË­®ILZ�^�`cRLZNa:Z�JLZh`8dE»L¯
FHGHIEJ�GLKNMHO j RLWHFUk:v�� C�nÌ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯

K�`E]E¾:aYTL^H»Ed�i�QlLKUOHS�� j nÌ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯lLKUOHS��YS��EVHS�O:P�KHWNO j{ÈEÈ Wcn ­®�8^H»NeLÃHZNbEeLicZE»E»EgUÏLdNer¯F�WEWNlHR8KUOEGEVHSLP j O:W nÌ­ÀO:W�¿�^UÎ�`8gÇ¾E]:e:ZNa:d�Ð�É8»EZh`�ÍoÎ:gNb|iHdE».��»�^EiUar¯
VEb:Zh`riH»EZNaL^Hgh`uV:ZhÉ8»Ed�i�QPNVEGEVLKHWNOcOEGHIESLP j KUVElET�F�WURESXnÌ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNb|iHdE».��»�^EiUar¯l�FNº�l|½zGEOEVHS�OEOEG j RLWHFUk:v�� C�nÌ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNb|iHdE».��»�^EiUar¯GEOEVHS�OEOEGc�HS8KNMH�EV:P j KUVElET�F�WURESXnÌ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNb|iHdE».��»�^EiUar¯PNVEG���OEGHIESLP.Q�PNV:WUJ j °ESLPcn ­ÀO:WYgNb{°ESLP�¿�Á:d�iNÑ:iUa:gh]²^UÎoiUa:ZNaL^Hgh`o`8gNacÎ:gh¾E`:er¯GEOEV�����MHV��oQ�PNV:WUJ j °ESLPcn ­ÀO:WYgNb{°ESLP�¿�Á:d�iNÑ:iUa:gh]²^UÎcZh`:a���f:_EaY`8gNacÎ:gh¾E`:er¯
Wh¾:aN]E¾:acTL^H»Ed�i�QF�WURESL½UJ��EG:PUSL½NlEGEO�MNS j nÌ­�É8»EZh`�Í�Q�e:dNÎ���`8Z\[<d�Ð�O:W.Q¥e:gÇ`8gNa|ÃUb:dEZNa:dL¯lEGEO�MNSLP²­ÂPNmElr¯ j O:W·n ­ÀO:WYgNb{°ESLPL¯

If the user leaves the option
0 "@� /�1

blank, a selection list of all � )�+\�����.����	�
#� � 0 ! -�4  ¢��Æ�Æ � files will
appear. Type “ Ò ” in the first column to select individual files or “

��Ó�Ô ��Õ�Õ � ” to enter the system com-
mand level followed by “

, ! 3�3
” to select all files at the same time.
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� � ³ ��CEDEC lLKUOHS��uW y P.�EQ�KUOHJHk:V
VL^Ua:»Ed�mL^�`8d.QVLKUVEmHS j n
P�^U_N`8ZE»cPNaEb:dh`:_EaNf|l:dHÖU¾r^Ub:d\[<dh`:aLi�QI8KUOLKhIHk�IuP�KNMHOEGEm|PNVElHS�O�MHVE� j C n ­��8Dhs8¯G�FEFNSEJ�VÄP�KNMHOEGEm|PNVElHS�O�MHVE�uÑ{� j °ESLPYn ­®°ESLPogNbYO:WL¯
PEZ\[:]8»�^�`:_�QPNGHIEJ�mLKUO�MuKUOEVHS�lHº�GEm j pE�·n ­\iHd�Ã@Ð�É8»EZh`�Í�Q�a:ZUÍLdYZE»E»YghÉri:¯PNGHIEJ�mLKUO�M|WNTET:PUS�VoV:WzTNk:mEmYI8KUONk:VHS j � n ­\iHd�Ã:¯
PEd�iEiE^Hgh`|ON¾N[:É8dNbL^�`:_�QmHS�O�MHVE�|WNToPUSLPEP�KHWNOoONk�I y S�l:P j von ­�pcgNbcv|Ã�f8ZNb:Z�ÃUa:dNbLi:¯

In the two panels above all the options for RXOBV3 are specified. The program produces an out-
put file

0�1��.$�×�� � 3   in the directory � )�+\�����.����	�
#� � �.��'�4 . This file may be browsed using the Ø ��$
command or Menu 5.9 . It should looks like

�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E���E�E�E���E�E�E�:�E�E���E�E�E���E�E���E�E�E���E�E�E�:�E�E���E�E�E���E�E�E���E�E���E�E�E�:�E�E���E�E�E���E�VElEGEO:PNT:WNlHI�GEVLKHWNOµWNTYlLKUOHS��oW y PUS�lHº��*TLKUmHSLPoKUOEV:W y S�lEOHSLPUSXW y PUS�lHº���TLKUmHSLP�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E���E�E�E���E�E�E�:�E�E���E�E�E���E�E���E�E�E���E�E�E�:�E�E���E�E�E���E�E�E���E�E���E�E�E�:�E�E���E�E�E���E��E�E��E�E��E�E�
CEC � Q�w�RLWHFUk:v����LC ��lEGH�����:KhIEI<Cht��E����sEtLW � Q�w�RLWHFUk:v����LC ��W y PN���:KhIEI<Cht��H����FE�H� � ¨ ³ ¨� Q�w�RLWHFUk:v����LC ��W y PN���:KhIEI<Cht��H����FE��W� Q�w�RLWHFUk:v����LC ��W y PN���:KhIEI<Cht��H����J:�H� � ¨ ³ ¨� Q�w�RLWHFUk:v����LC ��W y PN���:KhIEI<Cht��H����J:��W
C �´� Q�w�RLWHFUk:v����LC ��lEGH�����:KhIEI<ChtEt�����sEtLW � Q�w�RLWHFUk:v����LC ��W y PN���:KhIEI<ChtEtE����FE�H� � ¨ ³ ¨� Q�w�RLWHFUk:v����LC ��W y PN���:KhIEI<ChtEtE����FE��W� Q�w�RLWHFUk:v����LC ��W y PN���:KhIEI<ChtEtE����J:�H� � ¨ ³ ¨� Q�w�RLWHFUk:v����LC ��W y PN���:KhIEI<ChtEtE����J:��W

After finishing RXOBV3 the menu system automatically creates the zero difference observation lists�.$�,�3 " ,.' � �.��Ù and
�.$�,�3 " ,.' � ( ¸ Ù in � )�+\����������	�
�� � � ! '�( !�� 4 . “Manually” these lists may be created

in Menu 5.1 .

Orbit part

In this processing example we use only two programs of the orbit part of the Bernese GPS Software.
The first program is called PRETAB and may be accessed using Menu 3.2 . This menu is common
to two programs: PRETAB and BRDTAB. Which of the two is actually used depends on the type
of orbits (precise or broadcast) available. We use precise orbits here. The main task of PRETAB
is to create tabular files for both days of the campaign (i.e. to transform the precise orbits from the
terrestrial into the celestial reference frame). The program generates a satellite clock file, too. This
file will be needed in program CODSPP (see below) if no broadcast orbits are used.
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4.1 Example 1: Regional Campaign

p�� � WNl y KUV:P.Q�FHlHS�GEVHSoVEG y ��WNl y KUV:P
FHGHIEJ�GLKNMHO j RLWHFUk:v�� C�n ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`µ»�^EiUar¯

K�`E]E¾:aYTL^H»EdSEJ��HSEIES�lLKHPYVH°EJES j J�lHS:F:KHPUS n ­ y l:WNGHR:FHG:PNVugNb�J�lHS:F:KHPUSµgNbNÉr^UaLi:¯y l:WNGHR���½UJ�lHS:F:KHPUS j n ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`µ»�^EiUar¯
Wh¾:aN]E¾:acTL^H»Ed�iVEG y ��WNl y KUV j n ­�É8»EZh`�ÍoÎ:gNb|iHZ\[<dz`8Z\[<d�iYZ�i{^�`E]E¾:a|gNbNÉr^UaÎL^H»Ed�i:¯PNGEVHS�mEmLKUVHSuFHm:WHFH�:P j RLWHFUk:v�� C�n ­ÀO:W�Î:gNb�`8gh`8d�¿¥Ï8^UaNfo]:b:d�ÃE^EiHdcgNbNÉr^UaLicgh`8»NÁr¯
K�`E]E¾:aoWh]:aL^Hgh`rilHS�THS�lHS�O�FNSXPU°LPNVHSEI j q � �E�E�cn ­ y Chs��H�ogNbcq � �E�E�8¯

p�� � DEC J�lHS�VEG y Q*FHlHS�GEVHSXPNGEVHS�mEmLKUVHSuFHm:WHFH�cTLKUmHS
VLKUVEmHS j n

fEf{[E[¦iEiKUOEVHS�lHº�GEmcT:WNl{JLWNmH°�O:WUI8KUGEm:P j C � �E�Y�E�cn
JLWNmH°�O:WUI8KUGEmcRES:MHlHSES jc� n

The second program of the orbit part we have to use is called ORBGEN. This program is described in
detail in Chapter 8. It prepares the so-called standard orbits using the satellite positions in the tabular
orbit files as pseudo-observations for a least-squares adjustment.

p���p WNl y KUV:P.Q*MNS�OHS�lEGEVHSµPNVHR���WNl y KUV:P
FHGHIEJ�GLKNMHO j RLWHFUk:v�� C{n ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯

K�`E]E¾:aYTL^H»EdVEG y k:mEGEl|WNl y KUV:P j l�p sEt8Cht��on ­ÀO:Wo^�`uÃHZ�iHdogNÎogNbNÉr^Ua�¾E]:e:ZNa:d�¿É8»EZh`�ÍcÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯KhIEJ�l:WUºESERXWNl y KUVYS�mHS�� j O:W n ­ÀO:Wo^�`uÃHZ�iHdogNÎogNbNÉr^UaYÎL^Ua�¿É8»EZh`�ÍcÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯
Wh¾:aN]E¾:acTL^H»EdPNVEGEOHR�GElHRXWNl y KUV:P j l�p sEt8Cht��on ­ÀO:W�¿Ú^UÎ�`8gNaca:gÇÉ8dYiHZNÊ:dNer¯lEGHR���J�lHSLPEP.��ILWURES�m j O:W n ­ÀO:W�¿Ú^UÎ�`8gNaca:gÇÉ8dYiHZNÊ:dNer¯lHSLP�KhRHk:GEm:P j O:W n ­ÀO:W�¿Ú^UÎ�`8gNaca:gÇÉ8dYiHZNÊ:dNer¯

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

� ¤�¤ ).
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4. Processing Examples

p���p8DEC MNS�OHS�lEGEVHSXPNVHR���WNl y KUV:P.QÜKUOHJHk:V
M�dh`8dNb:ZE»cWh]:aL^Hgh`ri�QÝ WNTYGEl�F�P j C nJ�lLKUOEVclHSLP�KhRHk:GEm:P j O:W´n ­ÀO:W�¿�GEmEm|KUa:dNb:ZNaL^Hgh`ri@¿ªKUa:dNb:ZNaL^Hgh` Ý ¯WNl y KUVYJ�lHSER8KNFHVLKHWNO j O:W´n ­ÀO:W�¿ Ý RLZNÁLi:¯
ON¾N[<dNbL^EÃHZE»oK�`:a:dN_Eb:ZNaL^Hgh`�QÝ WNT|KUVHS�lEGEVLKHWNO:P jY� nJLWNmH°�O:WUI8KUGEmcRES:MHlHSES j Ch�·nmHS�O�MHVE�|WNT|KUOEVHS�lHº�GEm j C ���cn ­�f8gh¾:bLi:¯
l:dh]:b:d�iHdh`:a:ZNaL^Hgh`¦gNÎYºLZNbL^HZNaL^Hgh`8ZE»{S:ÖU¾8ZNaL^Hgh`ri�QJLWNmH°�O:WUI8KUGEmcRES:MHlHSES j C � nmHS�O�MHVE�|WNT|KUOEVHS�lHº�GEm j t����cn ­�f8gh¾:bLi:¯
SLZNbEaNfcJLgNa:dh`:aL^HZE»oZh`:ecVL^Â[<d�TEb:Z\[<d.QI�GE����RES:MHlHSESXWNT{S�GElEVE�cJLWNVHS�OEVLKUGEm j ¨ nVLKhIESoTElEGHIES|WNTYVEG y k:mEGEluWNl y KUV:P j MNJLPYn ­�MNJLPcgNbzk:V�F8¯GHJEJ�mH°oGEOEVHS�OEOEG|WNTET:PUS�VoV:W�VEG y JLWEP j O:W´n ­®°ESLPcgNb{O:WL¯

p���p8D � MNS�OHS�lEGEVHSXPNVHR���WNl y KUV:P.QÜKUOHJHk:V
WNbNÉr^Ua{ILgNe:dE»cWh]:aL^Hgh`ri�QJ�GElEVLKUGEmYRES�lLKhº�� j GEmEmHJ�GEl|nÌ­ÀO:WNOHJES�l�¿�RE°�OEGEmEm�¿*GEmEmHJ�GElr¯
JLZNb:Z\[<dNa:dNbuiHdE»Ed�ÃUaL^Hgh`�QR:�cd�iUaL^Â[<ZNaL^Hgh`Þ­®J:�8¯ j °ESLPYn ­®°ESLP�¿�O:WL¯°:�cd�iUaL^Â[<ZNaL^Hgh`Þ­®J � ¯ j °ESLPYn ­®°ESLP�¿�O:WL¯���cd�iUaL^Â[<ZNaL^Hgh` j °ESLPYn ­®°ESLP�¿�O:WL¯
JLdNbL^HgNeL^EÃzJLZNb:Z\[<dNa:dNbµiHdE»Ed�ÃUaL^Hgh`�QJLdNbL^HgNeL^EÃ�RYa:dNbh[�i j °ESLPYn ­®°ESLP�¿�O:WL¯JLdNbL^HgNeL^EÃ�°Ya:dNbh[�i j °ESLPYn ­®°ESLP�¿�O:WL¯JLdNbL^HgNeL^EÃ{�{a:dNbh[�i j °ESLPYn ­®°ESLP�¿�O:WL¯

The program produces an output file
��0�$�A�/ � � 3   (for each run) which should looks like

�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E���E�E�E���E�E�E�:�E�E���E�E�E���E�E���E�E�E���E�E�E�:�E�E���E�E�E���E�E�E���E�E���E�E�E�:�E�E���E�E�E���E�E�F�WUIEJHk:VEGEVLKHWNOXWNT y S�lEOHSLPUSuPNVEGEOHR�GElHRXWNl y KUV:P{TEl:WUIoVEG y k:mEGElcJLWEP�KUVLKHWNO:P Ch¨8DUqhk:mrDhsEt¦C�v�Q��Es�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E���E�E�E���E�E�E�:�E�E���E�E�E���E�E���E�E�E���E�E�E�:�E�E���E�E�E���E�E�E���E�E���E�E�E�:�E�E���E�E�E���E�E�DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDmLKHPNVoWNT|KUOHJHk:VoGEOHR|Whk:VHJHk:VcTLKUmHS�OEGHIESLPDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDED
MNS�OHS�lEGEmoF�WNO:PNVEGEOEV:P Qx��Q�w�MNS�OE��F�WNO:PNV��JLWNmHSuKUOET:WNlHI�GEVLKHWNO Qx��Q�w�MNS�OE��FE�Hv:�LChsEsEt���S�lHJPNGEVHS�mEmLKUVHSXKUOET:W Qx��Q�w�MNS�OE�:PNGEVHS�mEmLKUV���VEVEVF�WUS�TETLKNF���WNTYS�GElEVE�YJLWNVHS�OEV�� Qx��Q�w�MNS�OE��MNSEI�V�p��PNGEVHS�mEmLKUVHScJ�l:W y mHSEILP Qx��Q�w�MNS�OE�:PNGEV:�LChsEsEt���FHlE�WNl y KUVEGEmYS�mHSEIES�OEV:PYTLKUmHS Q DEDEDPNVEGEOHR�GElHRuWNl y KUV:P Q � Q�w�RLWHFUk:v����LC ��WNl y �El�p��HsEt8Cht:�.��PNVERlEGHR8KUGEVLKHWNOYJ�lHSLPEPhk:lHSXF�WUS�TET�� Q DEDEDJ�m:WNVYTLKUmHS Q DEDEDlHSLP�KhRHk:GEmcTLKUmHS Q DEDEDGNk:���¥TLKUmHScT:WNlolHSLP�KhRHk:GEm:P Qßk�Q�w��LWNlE�E�:WNl y MNS�O���F�WUJ�E�E�
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4.1 Example 1: Regional Campaign

�E�E�DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDEDlHILPzS�lEl:WNl:PYGEOHRYI�GE���¥lHSLP�KhRHk:GEm:P GEl�F{ONk�I y S�l�QàC KUVHS�lEGEVLKHWNO�Q �DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED
� k:GHR�lEGEVLKNFYIES�GEOoWNT|WLDhF²­®I<¯ I�GE���*lHSLP�KhRHk:GEm:P²­®I<¯PNGEV Ý JLWEP lHILP¦­®I<¯ V:WNVEGEm lEGHR8KUGEm·GEm:WNO�M Whk:V lEGHR8KUGEm«GEm:WNO�M Whk:VDEDED DEDEDED DEDEDEDEDEDED DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED

C sEt �����Hv �����Ep ����� � �����8C �����Et �����Ep ����� � ����CEC� sEt �����Hv �����Hv ����� � ����� � �����Et �����Hv ������� ����Ch�p sEt �����Hv �����Hv �����Ep �����Ep �����Et ����� ³ ����� ³ ����Ch�v sEt �����Hv �����Hv ����� � �����8C �����Et �����Hv �����Et �����Es
�E�E�

Maybe the most important information in the output file are the rms errors (see above). These should
not be larger than about 5 cm if precise orbits were used (the rms errors depends on the quality of the
precise orbits, on the pole file used for the transformation between ITRF and ICRF in PRETAB, and
on the orbit model used in ORBGEN). The rms errors of 4 cm which you can see in our output are due
to small inconsistencies between the precise orbits

0��  ¢� (�0�/ and the
��	���
�� £�£�¤¥� /�0�( pole. Without

this inconsistency (by e.g. using the  ¡� /�0�( file, belonging to the precise orbit file – see Chapter 7)
you would obtain something like

DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDEDlHILPzS�lEl:WNl:PYGEOHRYI�GE���¥lHSLP�KhRHk:GEm:P GEl�F{ONk�I y S�l�QàC KUVHS�lEGEVLKHWNO�Q �DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED
� k:GHR�lEGEVLKNFYIES�GEOoWNT|WLDhF²­®I<¯ I�GE���*lHSLP�KhRHk:GEm:P²­®I<¯PNGEV Ý JLWEP lHILP¦­®I<¯ V:WNVEGEm lEGHR8KUGEm·GEm:WNO�M Whk:V lEGHR8KUGEm«GEm:WNO�M Whk:VDEDED DEDEDED DEDEDEDEDEDED DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED

C sEt �����8C �����8C �����8C �����8C �����8C �����8C ����� � �����Hv� sEt �����8C �����8C �����8C �����8C �����8C �����Ep ����� � �����Epp sEt �����8C �����8C �����8C �����8C ����� � �����8C �����Ep �����Epv sEt �����8C �����8C �����8C �����8C �����8C ����� � �����Hv �����Ep

Processing Part

The remaining five programs which we will use are part of the processing part of the Bernese GPS
Software. The first program is called CODSPP and its main task is to compute the receiver clock
corrections (see Chapter 10). Because we have our orbit information in session-specific files (stand-
ard orbit files), we have to start CODSPP twice (to process both sessions, one at a time).
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4. Processing Examples

v�� � J�l:WHFNSLPEP�KUO�M�Q�F�WURESYJ�l:WHFNSLPEP�KUO�M
FHGHIEJ�GLKNMHO j RLWHFUk:v�� Czn

qEghÉXKUe:dh`:aL^UÎL^EÃHZNaL^Hgh`�QqEW y FH�EGElEG�FHVHS�l j n ­�É8»EZh`�ÍugNb|Ã�f8ZNb:Z�ÃUa:dNboÎEb:g\[XGuDÇ�.¿*�|Dzs8¯
K�`E]E¾:acTL^H»Ed�i�QF�WURES jYÈEÈEÈEÈ Cht��H�on F�WEWNlHR8KUOEGEVHSLP j KUVElET��EtEsEt|ny l:WNGHR:FHG:PNV j O:W n PNVEGEOHR�GElHRuWNl y KUV j l�p sEt8Cht��cnS:FEFNS�OEVElLKNF:KUVLKhSLP j O:W n PNGEVHS�mEmLKUVHSuFHm:WHFH�:P j RLWHFUk:v�� C�n
Wh¾:aN]E¾:acTL^H»Ed�i�QF�WEWNlHR8KUOEGEVHSLP j O:W n lHSLP�KhRHk:GEm:P j O:W nJ��EG:PUS j n lHSLPhk:mEV|Phk�IEI�GElH° j O:W n

PEdEd{�:dE»h]cJLZh`8dE»

v�� � DEC F�WURESYJ�l:WHFNSLPEP�KUO�M�QÜKUOHJHk:VµC
VLKUVEmHS j R�GH°µCht���¿�m�pYPEWNmNk:VLKHWNO n
JLZNb:Z\[<dNa:dNbLi�QTElHS � k�S�O�FN° j m�p n ­ÀmrC�¿�m � gNbYm�p8¯FHm:WHFH�{JLWNmH°���RES:MHlHSES j S n ­�[<ZN¼�� ³ ¿¥ScÎ:gNb|gh`8dYgNÎEÎLiHdNa{]8dNbodh]8g�Ã�f�¯SLPNVLKhI�GEVHS|F�WEWNlHR8KUOEGEVHSLP j °ESLP´n ­®°ESLPYgNbYO:WL¯
GEah[<g�i�]Ef8dNb:d{ILgNe:dE»�i�QVEl:WUJLWEPUJ��HS�lHS j PNGEG:PYn ­ÀO:W�¿®PNGEG:PNa:Z\[<g�^�`8dh`²gNbY�:WUJ�TL^HdE»Ner¯KHWNO:WEPUJ��HS�lHS j O:W n ­®°ESLPYgNbYO:WL¯
WhÉriHdNbEÊ:ZNaL^Hgh`µPEdE»Ed�ÃUaL^Hgh`�QI8KUO��¡S�mHSEº�GEVLKHWNO j Ch� n e:dN_Eb:dEd�iPNGHIEJ�mLKUO�MYlEGEVHS|O j C n ­Âgh`8»NÁodNÊ:dNbEÁ{`�D�aNfXghÉriHdNbEÊ:ZNaL^Hgh`|¾riHdNer¯W y PUS�lHº��¥�8KUOHRLWU� j O:W n ­®°ESLP.�E�H¿*O:WYgNb{G:P�KHPL¯

v�� � D � F�WURESYJ�l:WHFNSLPEP�KUO�M�QÜKUOHJHk:V �
J�bL^�`:a|Wh]:aL^Hgh`ri�QlHSLP�KhRHk:GEm:P j O:W n ­®°ESLPYgNbYO:WL¯S�mHSEº�GEVLKHWNO:P j O:W n ­®°ESLPYgNbYO:WL¯
KUa:dNb:ZNaL^Hgh`ri�QI�GE���¥ONk�I y S�l|WNTuKUVHS�lEGEV�� j Ch�cn ­À_Eb:dEZNa:dNbcaNf8Zh`X�8¯
Wh¾:a:»�^HdNbYRLdNa:d�ÃUaL^Hgh`�QWhk:VEmLKhS�lYRES�VHS:FHVLKHWNO j °ESLP´n ­®°ESLPYgNbYO:WL¯I�GE���¥lHSLP�KhRHk:GEm|GEmEm:WU�ESER j Ch�E����� nà[<dNa:dNbLiF�WNOETLKhRES�O�FNSµKUOEVHS�lHº�GEmEm j �.��� ná­\^�`Y¾E`r^UaLiYgNÎcgh`8d|iE^U_h[<ZL¯

If you do not have any accurate geocentric coordinates for the sites you process you should specify a
coordinate output file in Panel 4.2 to save the coordinates estimated by CODSPP. For more details
on the best way to obtain good geocentric coordinates for you local/regional network ss Chapter 10.
CODSPP produces the following output:
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�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E���E�E�E�:�E�E���E�E�E���E�E�E���E�E���E�E�E�:�E�E���E�E�E���E�E�E���E�E���E�E�E�:�E�E�E���E�E���E�E�E���E�F�WUIEJHk:VEGEVLKHWNOXWNToP�KUO�MHmHScJLW�KUOEVYJLWEP�KUVLKHWNO Ch¨8DUqhk:mrDhsEtµC�v�Q�C ³�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E���E�E�E�:�E�E���E�E�E���E�E�E���E�E���E�E�E�:�E�E���E�E�E���E�E�E���E�E���E�E�E�:�E�E�E���E�E���E�E�E���E��E�E��E�E�
PNVEGEVLKHWNO�Q y lNk8PuChp8Ch�8C\I:�E�Hv TLKUmHS�Q � Q�w�RLWHFUk:v����LC ��W y PN� y lNk8PLCht��H����FE�:WDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DED�E�E��E�E�
lHSLPhk:mEV:P.QDEDEDEDEDEDEDED
lHILPYWNT{k:OLKUV{�ES8KNMH�EV�Q � p����Nv´IES�VHS�l:PONk�I y S�luWNToKUVHS�lEGEVLKHWNO:P.Q �
PNVEGEVLKHWNO|F�WEWNlHR8KUOEGEVHSLP.QDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED
m:WHFHGEmcMNSLWURES�VLKNFcR�GEVNk�I�Qâ�:M�PuDÇ¨Hv

G{J�lLKHWNlLK OHSE� OHSE�<D©G{J�lLKHWNlLKy lNk8P|Chp8Ch�8C\I:�E�Hv � v�� �H³ ¨EsEp���¨Ep v�� �H³ ¨EsE¨���Chp v���pE�­®I�GElE�HS�lr¯ ° pE� ³ �Hv:�.� ³ C pE� ³ �Hv:�.���Hp Dh����Ch¨� v�s8ChsHv ³ �.���Hv v�s8ChsHv�¨8C ��¨ ³ t���¨Ep
�HS8KNMH�EV C�v�s���tEt CU� ³ ��tEt ¨����E�mEGEVLKUVNk�RES �H�{v ³ � � ��C�vrC �H�{v ³ � � ��C ³ v �´�´�����EpEpm:WNO�M:KUVNk�RES v � C©pEp���Ch¨Ep v � CÇpEp���CU� ³ Dã�´�´����� � t

FHm:WHFH�{J�GElEGHIES�VHS�l:P.QDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED
WNTET:PUS�VoT:WNlYlHS�THS�lHS�O�FNSoSEJLWHFH��Q �����E�E�E�E���E�Nv�tä­ÂPUS:F8¯
FHm:WHFH�oWNTET:PUS�V:P|PNV:WNlHSERXKUO�J��EG:PUSXW y PUS�lHº�GEVLKHWNOoTLKUmHS�E�E��E�E�
�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E���E�E�E�:�E�E���E�E�E���E�E�E���E�E���E�E�E�:�E�E���E�E�E���E�E�E���E�E���E�E�E�:�E�E�E���E�E���E�E�E���E�Phk�IEI�GElH°XWNT y GHR|W y PUS�lHº�GEVLKHWNO:P�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E�E���E�E�E�:�E�E���E�E�E���E�E�E���E�E���E�E�E�:�E�E���E�E�E���E�E�E���E�E���E�E�E�:�E�E�E���E�E���E�E�E���E��E�E��E�E�
ONk�I y TLKUmÄPNVEGEVLKHWNO VH°EJuPNGEV TEl:WUI V:W Ý SEJDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DED

C � qEWH�NS¦C �E� �HvHI:�E�8C Whk:V � �åsEt8Dh�Et8DEChpÄs�Q � t�Q�pE�·sEt8Dh�Et8DEChpÄs�Q � t�Q�pE�� � qEWH�NS¦C �E� �HvHI:�E�8C Whk:V � CãsEt8Dh�Et8DEChpµCEC Q��H��Q��E�«sEt8Dh�Et8DEChp¦CEC Q��H��Q��E��E�E��E�E�

The most important message in the output file is
��3�����æç��&�&�,�/�'�,è,�'���0�/�� "@� ( ¸ ! ,�/�.$�,�/�0�× ! ' " � � & " 3�/

. If this message appears in the output you are sure that the receiver clock
corrections érê (see Chapter 10) computed by CODSPP were actually stored not only in code
observation files but also in the phase observation files. After this step we will no longer use the
code observations. The a posteriori rms error (for each zero difference file processed) should be
checked in the output file from the program CODSPP. A value of about 20–30 m is normal if
Selective Availability (SA – artificial degradation of the satellite clock accuracy) is on. Without SA
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a value of about 3 m could be expected if P-code measurements are available. However, much worse
code measurements would still be sufficiently accurate to compute the receiver clock corrections érê
with the necessary (1 ë s) accuracy (see Chapter 10).

The second processing program is called SNGDIF and may be activated through Menu 4.3 . SNG-
DIF creates the single differences and stores them in files (for details see Chapter 10). We use the
strategy

�.$�, Õ 2�! 1 and we have to run SNGDIF independently for each session:

v���p J�l:WHFNSLPEP�KUO�M�Q�T:WNlHI|P�KUO�MHmHScR8KUTET��
FHGHIEJ�GLKNMHO j RLWHFUk:v�� C�ná­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯
PNVElEGEVHS:MN° j W y PLD\I�GE� n¦­®I�GEONk:GEm ­®I<¯�¿�PN�:WNlEVHSLPNV±­ÂPL¯�¿GNk:V:WLDUPNVEGEl±­ÀGr¯�¿�W y PLD\I�GE�±­ÂWL¯�¿¥J�mNk8PL¯K�`E]E¾:acTL^H»Ed�i�QIES�G:Phk:lHSEIES�OEV|VH°EJES j J��EG:PUS ná­ÀGN`:Á�Q¥F�WURES|gNbYJ��EG:PUS<¯�NS�l:W�R8KUTET��¥TLKUmHS²C jYÈEÈEÈEÈ Cht�� È ná­ÀGN`:Á�QìÉ8»EZh`�Í|Î:gNb|iHdE»Ed�ÃUaL^Hgh`µ»�^EiUar¯�NS�l:W�R8KUTET��¥TLKUmHS � j ná­®I QìÉ8»EZh`�Í|Î:gNb|iHdE»Ed�ÃUaL^Hgh`µ»�^EiUar¯F�WEWNlHR8KUOEGEVHSLP j KUVElET��EtEsEt|ná­ÂPH§HG�§NJ�Q¡É8»EZh`�Í|Î:gNb|iHdE»Ed�ÃUaL^Hgh`µ»�^EiUar¯S:FEFNS�OEVElLKNF:KUVLKhSLP j O:W ná­ÂPH§HG�§NJ�Q�O:W�¿¡É8»EZh`�Í|Î:gNb|iHdE».�*»�^EiUar¯J�lHS<D\RES�TLKUOHSER y G:PUS�mLKUOHSLP j O:W ná­ÂPH§�WH§NJ�Q�O:W�¿¡É8»EZh`�Í|Î:gNb|iHdE».�*»�^EiUar¯FHmNk8PNVHS�lcRES�TLKUOLKUVLKHWNO j O:W ná­ÀO:W�¿¡É8»EZh`�ÍoÎ:gNbuiHdE»Ed�ÃUaL^Hgh`µ»�^EiUar¯Wh¾:aN]E¾:acTL^H»Ed.QP�KUO�MHmHScR8KUTETHS�lHS�O�FNS j ná­ÀGN`:Á�Q¡É8»EZh`�ÍcÎ:gNbce:dNÎ:Zh¾8»NaoÎL^H»EdÇ`8Z\[<d�¿�HS�GHRES�l�Q*�:dEZNe:dNbcÎL^H»Ed�i{gh`8»NÁr¯y G:PUS�mLKUOHSoRES�TLKUOLKUVLKHWNO:P j O:W ná­ÀO:W�¿�^UÎ�`8gNaYa:gzÉ8dciHZNÊ:dNer¯FHmNk8PNVHS�lcRES�TLKUOLKUVLKHWNO j n ­Âdh`:a:dNb|gh`8»NÁ|^UÎuÃH»h¾riUa:dNbu^�`E]E¾:ac_L^UÊ:dh`�¯

v���p8DEC T:WNlHI|P�KUO�MHmHSoR8KUTETHS�lHS�O�FNSLP.QÜKUOHJHk:V
P�^Â[:¾8»Na:Zh`8dEgh¾ricWhÉriHdNbEÊ:ZNaL^Hgh`ri�QI�GE�LKhIHk�I|VLKhIESuKUOEVHS�lHº�GEm j C ���H�·n PUS:F
PEdNa�`8dUÏcGh[:Ér^U_N¾r^UaEÁ�QGETEVHS�lcG y lHS�GE�oWNT jc� � n I8KUO���HS�OoFN°:FHmHS|PNmLKhJ|TEmEG�McPUS�V j O:W´n ­®°ESLPYgNbcO:WL¯
Wh]:aL^Â[�^Uí:d y Z�iHdE»�^�`8d�i�­ÂWh]:aL^Hgh`XWYgh`8»NÁr¯ QI�GE�LKhIHk�I y G:PUS�mLKUOHS|mHS�O�MHVE� j sE�E�E�·n �HIî­ÂWh]:aL^Hgh`µWYgh`8»NÁr¯I8KUOLKhIHk�I|ONk�I y S�luWNTcW y PUS�lHº�GEVLKHWNO:P j tE�E� n P�ÃHZE»EdNeX^�`¦CÇghÉriH½\[�^�`8½NÎEb:dHÖ
WhÉriHdNbEÊ:ZNaL^Hgh`uTL^H»Edh`8Z\[<dcT:gNbh[<ZNamHS�O�MHVE�|WNToPUSLPEP�KHWNOoONk�I y S�l j vcn ­ÀvogNbYp|Ã�f8ZNb:Z�ÃUa:dNbLi:¯

The output of SNGDIF simply echoes the zero difference files used and the single difference files
created. If the strategy

�.$�, Õ 2�! 1 is used the following lines are included:
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C y lNk8PuChp8Ch�8C\I:�E�Hv DÇqEWH�NS²C �E� �HvHI:�E�8C FHlLKUV��EQ ³ sEtEs�zy lNk8PuChp8Ch�8C\I:�E�Hv Dª�:WEPHMµChp��H�HvHI:�E�Ep FHlLKUV��EQ sE¨E�Hv«WN�p y lNk8PuChp8Ch�8C\I:�E�Hv DÇWNO:PNG¦Ch�Hv�� � I:�E�Hv FHlLKUV��EQ ¨EsEsE�v y lNk8PuChp8Ch�8C\I:�E�Hv DÜ��V��Hl¦C�v � �8C\I:�8Ch� FHlLKUV��EQ sEpEs �� y lNk8PuChp8Ch�8C\I:�E�Hv D©�:KhIEI²C�v��E�8C\I:�E�Hv FHlLKUV��EQ s ³ ¨EttYqEWH�NS¦C �E� �HvHI:�E�8C Dª�:WEPHMµChp��H�HvHI:�E�Ep FHlLKUV��EQ ¨��HpE¨³ qEWH�NS¦C �E� �HvHI:�E�8C DÇWNO:PNG¦Ch�Hv�� � I:�E�Hv FHlLKUV��EQ ³ s8C�v¨YqEWH�NS¦C �E� �HvHI:�E�8C DÜ��V��Hl¦C�v � �8C\I:�8Ch� FHlLKUV��EQ ¨��E�Hp·WN�sYqEWH�NS¦C �E� �HvHI:�E�8C D©�:KhIEI²C�v��E�8C\I:�E�Hv FHlLKUV��EQ ¨Hv��EsCh�{�:WEPHMXChp��H�HvHI:�E�Ep DÇWNO:PNG¦Ch�Hv�� � I:�E�Hv FHlLKUV��EQ s ³ ¨Ep·WN�CEC©�:WEPHMXChp��H�HvHI:�E�Ep DÜ��V��Hl¦C�v � �8C\I:�8Ch� FHlLKUV��EQ sE¨8Chp·WN�C � �:WEPHMXChp��H�HvHI:�E�Ep D©�:KhIEI²C�v��E�8C\I:�E�Hv FHlLKUV��EQ Ch��� �E� WN�ChpcWNO:PNGµCh�Hv�� � I:�E�Hv DÜ��V��Hl¦C�v � �8C\I:�8Ch� FHlLKUV��EQ s � s ³C�voWNO:PNGµCh�Hv�� � I:�E�Hv D©�:KhIEI²C�v��E�8C\I:�E�Hv FHlLKUV��EQ s8C�v�sCU�z��V��HlµC�v � �8C\I:�8Ch� D©�:KhIEI²C�v��E�8C\I:�E�Hv FHlLKUV��EQ s ³ �Hs

All possible pairs of zero difference files are listed with the corresponding criterion value. Baselines
which were actually taken into the optimal set and created are labeled with “

�.æ
”.

The main task of the program MAUPRP is the cycle-slip screening (for details see Chapter 10). We
make separate program runs for each session using the following options:

v���v�� � J�l:WHFNSLPEP�KUO�M�Q�mEGEVHSLPNVYI�GEONk:GEm:½NGNk:V:WUI�GEVLKNFoJ�lHSEJ�l:WHFNSLPEP�KUO�M
FHGHIEJ�GLKNMHO j RLWHFUk:v�� Czn ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯

K�`E]E¾:acTL^H»Ed�i�QP�KUO�MHmHScR8KUTET�� jYÈEÈEÈEÈ Cht�� È n ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯F�WEWNlHR8KUOEGEVHSLP j KUVElET��EtEsEton ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯PNVEGEOHR�GElHRXWNl y KUV j l�p sEt8Cht��Yn ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯KHWNO:WEPUJ���ILWURES�m:P j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯S:FEFNS�OEVElLKNF:KUVLKhSLP j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯PNGEVHS�mEm���FHm:WHFH�:P j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯
Wh¾:aN]E¾:acTL^H»Ed.QF�WEWNlHR8KUOEGEVHSLP j O:W n ­ÀO:W�¿�^UÎ�`8gNaYa:gzÉ8dciHZNÊ:dNer¯lHSLP�KhRHk:GEm:P j O:W n ­ÀO:W�¿�^UÎ�`8gNaYa:gzÉ8dciHZNÊ:dNer¯

v���v�� � DEC OHSE�YJ�lHSEJ�l:WHFNSLPEP�KUO�M�QªKUOHJHk:V¦C
M�dh`8dNb:ZE»�JLZNb:Z\[<dNa:dNbLi�QJ�l:WHFNSLPEP�KUO�MoILWURES j GNk:V:WUI�GEVLKNF|n ­®I�GEONk:GEm�¿�GNk:V:WUI�GEVLKNF8¯TElHS � k�S�O�FN°|V:WYFH�HS:FH� j F�WUI y KUOHSERïn ­ÀmrC�¿�m � ¿ y WNVE�XgNbcF�WUI y KUOHSER<¯PNGHºESuPHFHlHSES�OHSER|TLKUmHSLP j °ESLPon ­®°ESLPYgNbcO:WL¯GHRLqhk8PNVcTElHS � ��½U��mETEG�F�� j °ESLPon ­®°ESLPYgNbcO:WL¯
FUf8Zh`:_:dcWNaNf8dNbuWh]:aL^Hgh`ri�QFH�EGEO�MNSuWUJ�VLKHWNO:P j °ESLPon ­®°ESLP.�E��gNbYO:WL¯
PEZNÊL^�`:_oF�gEgNbEeL^�`8ZNa:d�i�QTLKU�HSERuPNVEGEVLKHWNO j ná­ÀGNk:V:WYÎ:gNboZh¾:a:g\[<ZNaL^EÃoiHdE»Ed�ÃUaL^Hgh`�¯
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v���v�� � D � OHSE�YJ�lHSEJ�l:WHFNSLPEP�KUO�M�QªKUOHJHk:V �
ILZNbHÍ8^�`:_|gNÎoWhÉriHdNbEÊ:ZNaL^Hgh`ri�Qk8PUSYI�GElE�LKUO�MYTEmEG�M�P|KUOoW y P�TLKUmHSLP j O:W n ­®°ESLPcgNbYO:WL¯I�GElE�|W y PUS�lHº�GEVLKHWNO:P y S�m:WU� j CU� n e:dN_Eb:dEd�icdE»EdNÊ:ZNaL^Hgh`I�GElE�{k:OHJ�GLKUlHSERuW y PUS�lHº�GEVLKHWNO:P j °ESLP´n ­®°ESLPcgNbYO:WL¯I8KUO���VLKhIESµKUOEV��¥T:WNloF�WNOEVLKUONk8Whk8PoW y P j pE�8Cðn iHd�ÃHgh`:eLiW y PYPNVLKUmEmoF�WNOEV|KUToMHGHJLPYPUI�GEmEmHS�loVE�EGEO j t8C n iHd�ÃHgh`:eLi
O:gh`�D\JLZNb:Z\[<dNaEbL^EÃoP�ÃUb:dEdh`r^�`:_�QJ�lLKUOEVLKUO�M j Phk�IEI|n ­ÀO:W�¿®Phk�IEILZNbEÁXgNbYGEmEmr¯P�KUO�MHmHScR8KUTET���PHFHlHSES�O�� j O:W n ­®°ESLP.�E�*O:W{gNbYG:P�KHPRLWhk y mHScR8KUTET���PHFHlHSES�O�� j °ESLP´n ­®°ESLP.�E�*O:W{gNbYG:P�KHPL¯I�GE����KUOEVHS�lHº�GEm|WNTcTLKUV jY� n [�^�`E¾:a:d�i
VEbL^�]8»Ed�R8^UÎEÎ��*PEgE»h¾:aL^Hgh`�QTElHS � k�S�O�FN° j m�p n ­ÀmrC�¿�m � ¿�m�p|gNbYm:�L¯GHJ�lLKHWNlLK{F�WEWNlHR���P�KNMNI�G:P j O:W n ­®°ESLP.�E�*O:W{gNbYG:P�KHPL¯I�GE�LKhIHk�IuW y PUS�lHºESER<DhF�WUIEJHk:VHSERXº�GEmNk�S j sEsEs���� n [<dNa:dNbLi

v���v�� � D � � � GNk:V:WUI�GEVLKNFYJ�lHSEJ�l:WHFNSLPEP�KUO�M�Q�RLWhk y mHScR8KUTET���PHFHlHSES�OLKUO�M
RLgh¾EÉ8»Ed�R8^UÎEÎ���P�ÃUb:dEdh`r^�`:_�QJLWNmH°�O:WUI8KUGEmoRES:MHlHSES j C�nR8KHPHF�WNOEVLKUONkrKUVH°umHSEºES�m j �����8C n [<dNa:dNbLi

v���v�� � Dhp OHSE�YJ�lHSEJ�l:WHFNSLPEP�KUO�M�QªKUOHJHk:Vop
PE»�^�]cRLdNa:d�ÃUaL^Hgh`�QJ�lLKUOEVLKUO�M j Phk�IEI�GElH°Xn ­ÀO:W�¿®Phk�IEI�GElH°µgNbYGEmEmr¯G�FEFNSEJ�V|PNmLKhJLPYMHlHS�GEVHS�loVE�EGEO j Ch� n ÃUÁLÃH»Ed�i²­�f8ZE»NÎr¯VHSLPNV|W y Pz�8KUVE�cFN°:FHmHSXPNmLKhJcTEmEG�McWNOEmH° j O:W´n ­®°ESLPcgNbYO:WL¯m:�cKHP{FHmHS�GEO�­®S���FNSEJ�V|TEmEG�MEMNSERcSEJLWHFH�:PL¯ j O:W´n ­®°ESLPcgNbYO:WL¯
P�^U_h[<Z�i�QmrCzW y PUS�lHº�GEVLKHWNO:P j �����E�8CECån [<dNa:dNbLim � W y PUS�lHº�GEVLKHWNO:P j �����E�8CECån [<dNa:dNbLi
FHÁLÃH»Ed�iYgNb{�:ZE»NÎ�QPUS�GEl�FH�cmrC©T:WNl j FN°:FHmHSLP«n ­�FN°:FHmHSLPogNbY�EGEmETr¯PUS�GEl�FH�cm � T:WNl j FN°:FHmHSLP«n ­�FN°:FHmHSLPogNbY�EGEmETr¯
PEdEZNbLÃ�fo�8^UeEaNfri�QPUS�GEl�FH�Y�8KhR�VE�cmrC j � n ^�`:a:dN_:dNbLiPUS�GEl�FH�Y�8KhR�VE�cm:� jY� n ^�`:a:dN_:dNbLi

v���v�� � D�v OHSE�YJ�lHSEJ�l:WHFNSLPEP�KUO�M�QªKUOHJHk:Vcv
Wh¾:a:»�^HdNbcl:dHñ�d�ÃUaL^Hgh`�QWhk:VEmLKhS�lclHSLqUS:FHVLKHWNO j °ESLPYn ­®°ESLPogNbYO:WL¯I�GE����W y PUS�lHº���MHGHJ j Ch¨8C n iHd�ÃHgh`:eLiI�GE����KHWNO:WEP.��R8KUTET j v��E� n ]8dNbLÃHdh`:aLiogNÎYmrC�ÃUÁLÃH»Ed�i
PEdNaEaL^�`:_|gNÎYO:dUÏcGh[:Ér^U_N¾r^UaL^Hd�i�QD�KUTcFN°:FHmHS|PNmLKhJ|TEmEG�McPUS�V|KUOYTLKUmHS j O:W´n ­®°ESLPogNbYO:WL¯D�KUTcFN°:FHmHS|PNmLKhJoRES�VHS:FHVLKHWNOYJ�l:W y mHSEI j °ESLPYn ­®°ESLPogNbYO:WL¯D©GETEVHS�lYGcMHGHJcmEGEl�MNS�loVE�EGEO j Ch¨8C n iHd�ÃHgh`:eLik8PUScGHI y KNMUkrKUVLKhSLPoTEl:WUIcTLKUmHS j O:W´n ­®°ESLPogNbYO:WL¯I8KUOLKhIHk�IoVLKhIESXKUOEVHS�lHº�GEmcJES�lYGHI y KNMUkrKUVH° j pE�8C n iHd�ÃHgh`:eLi
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4.1 Example 1: Regional Campaign

The output of the program MAUPRP is discussed in detail in Chapter 10 (the example given there
stems from the campaign

����������	�
��
). It should be pointed out that it is not necessary to run pro-

gram MAUPRP more than once on each baseline. However, it is mandatory to run MAUPRP again
if you (for whatever reason) have to re-start the program SNGDIF and re-create the baseline(s). If
you do not have any accurate geocentric coordinates for the sites you process you should specify a
coordinate output file in Panel 4.4.2 to save the coordinates estimated by MAUPRP. In that case
we recommend not to save the changes done by MAUPRP into the observation files (option

, ! ×�/
,���0�/�/ � /��ß& " 3�/�,

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

The least-squares adjustment is the task of program GPSEST. It is a good idea to start GPSEST
first in the session mode and to produce an ambiguity-free ò*ó solution. We do not expect any final
results from this run but we want to check the quality of data and save the residuals after least-squares
adjustment. We use the following options:

v���� J�l:WHFNSLPEP�KUO�M�Q�J�GElEGHIES�VHS�lYSLPNVLKhI�GEVLKHWNO
FHGHIEJ�GLKNMHO j RLWHFUk:v�� Czn ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯

qEghÉXKUe:dh`:aL^UÎL^EÃHZNaL^Hgh`�QqEW y FH�EGElEG�FHVHS�l j n ­�É8»EZh`�Í�¿�gNbYG��E���.¿����E��s8¯
K�`E]E¾:acTL^H»Ed�i�QJ��EG:PUSuP.��R8KUTET�� jYÈEÈEÈEÈ Cht�� È n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯F�WURES¬P.��R8KUTET�� j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯F�WEWNlHR8KUOEGEVHSLP j KUVElET��EtEsEton ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯PNVEGEOHR�GElHRXWNl y KUV j l�p sEt8Cht��Yn ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯lEGHR���J�lHSLPEP.��F�WUS�� j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯KHWNO:WEPUJ���ILWURES�m:P j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯IES�VHSLW�R�GEVEG j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯S:FEFNS�OEVElLKNF:KUVLKhSLP j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯PNGEVHS�mEm���FHm:WHFH�:P j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯

v����LDh� J�GEl��¡SLPNVLKhI�GEVLKHWNO�QÚWhk:VHJHk:VcTLKUmHSLP
Wh¾:aN]E¾:acTL^H»Ed�i�QF�WEWNlHR8KUOEGEVHSLP j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯WNl y KUVEGEmYS�mHSEIES�OEV:P j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯VEl:WUJLWEPUJ��HS�lHS|J�GElEGHI�� j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯KHWNO:WEPUJ��HS�lHS|ILWURES�m:P j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯KHWNO:WEPUJ��HS�lHS|I�GHJLP j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯lHSLP�KhRHk:GEm:P j l�p sEt8Cht��on ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯F�WUº�GElLKUGEO�FNSLPô­�F�WEWNlHR<¯ j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯F�WUº�GElLKUGEO�FNSLPô­ÀGEmEmr¯ j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯O:WNlHI�GEmYS � k:GEVLKHWNO:P j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯S�GElEVE�cl:WNVEGEVLKHWNOcJ�GElEG�� j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯JLWNmHSuKUO|KhS�l:PYT:WNlHI�GEV j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯MNS�OHS�lEGEm|Whk:VHJHk:V j O:W n ­ÀO:W�¿Ú^UÎoiUa:Zh`:e:ZNbEec`8Z\[<d�a:gÇÉ8dz¾riHdNer¯
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4. Processing Examples

v����LDEC J�GElEGHIES�VHS�lcSLPNVLKhI�GEVLKHWNO�QªKUOHJHk:VXC
VLKUVEmHS j GHI y KNMUkrKUVH°uTElHSESuPEWNmNk:VLKHWNO�¿ÚPUSLPEP�KHWNO¦Cht�� n
TEb:dHÖU¾8dh`rÃUÁ�QTElHS � k�S�O�FN° j m�p n ­ÀmrC�¿�m � ¿�m�p.¿�mEv�¿�m:��¿�mrC�õEm � ¿�m�pHõ�mEv�¿�I8KU�HS�R�¿gNb{�Hk�S yEy dh`8ZE½UILdE»hÉ8gh¾:bN`8dL¯TL^U¼:dNe|PNa:ZNaL^Hgh`.­\i:¯ QPNVEGEVLKHWNO jcö TLKUl:PNV n ­�É8»EZh`�ÍoÎ:gNb|iHdE».��»�^EiUa�¿�GEmEmogNbYO:WNOHS�¿�L^�`��÷PNa:ZNaL^Hgh`.­\i:¯ Q PUJES:F:KUGEm TLKUmHS��E� ö TLKUl:PNV�¿ ö mEG:PNVr¯PNVEGEVLKHWNO j O:WNOHS n ­�É8»EZh`�ÍoÎ:gNb|iHdE».��»�^EiUa�¿�GEmEmogNbYO:WNOHS�¿PUJES:F:KUGEm TLKUmHS��E� ö TLKUl:PNV�¿ ö mEG:PNVr¯Gh[:Ér^U_N¾r^UaL^Hd�i�QlHSLPEWNm���PNVElEGEVHS:MN° j O:W n ­Àl:Whk:OHR�¿®P�KNMNI�G��E��PUS�GEl�FH���E��S�mLKUI8KUO�¿ � KUT��E��O:W8¯KUOEVEl:WURHkLFNSc�8KhRES�mEGEOHS j O:W´n ­®°ESLPYgNbYO:WL¯KUOEVEl:WURHkLFNSomrC©GEOHRom �Yj O:W´n ­®°ESLPYgNbYO:WL¯PNGHºEScGHI y KNMUkrKUVLKhSLP j O:W´n ­®°ESLPYgNbYO:WL¯WhÉriHdNbEÊ:ZNaL^Hgh`¦iHdE»Ed�ÃUaL^Hgh`�QI8KUO��¡S�mHSEº�GEVLKHWNO j CU� n e:dN_Eb:dEd�iPNGHIEJ�mLKUO�MYlEGEVHS j � n iHd�Ãµ­���Q*ZE»E»YghÉriHdNbEÊ:ZNaL^Hgh`ri:¯W y PUS�lHº��¥�8KUOHRLWU� j O:W n ­®°ESLP.�E��O:WYgNb{G:P�KHPL¯

Please note that we do not sample the observations in this run. This is important if we want to check
all observations. Consequently the program run could be time consuming. The ambiguities may not
be pre-eliminated if residuals should be written into the residual output file.

v����LD � J�GElEGHIES�VHS�lcSLPNVLKhI�GEVLKHWNO�QªKUOHJHk:V �
GEah[<g�i�]Ef8dNb:d{ILgNe:dE»�i�QIES�VHSLWzR�GEVEG j S��EVElEGHJLWNmEGEVHSERµná­®S��EVElEGHJLWNmEGEVHSER¦gNboW y PUS�lHºESER<¯VEl:WUJLWEPUJ����¥ILWURES�m j PNGEG:PNVEGHILW�KUOHS�OXná­ÂPNGEG:PNVEGHILW�KUOHS�O�¿��:WUJ�TLKhS�mHR�¿SLPEPUS�OrD�TEl:WEWUIES�¿�R�lH° PNGEG:PNV�¿R�lH° �:WUJ�TLKhS�mHR�¿ÜgNbYO:WL¯PNa:ZNaL^EiUaL^EÃEi�QF�WNlElHS�mEGEVLKHWNO:P j F�WNlElHS:FHV ná­�F�WNlElHS:FHV�¿�TElHS � k�S�O�FN°�¿ÜgNb y G:PUS�mLKUOHS<¯F�WNlElHS�m���KUOEVHS�lHº�GEm j C n iHd�ÃG�J�lLKHWNlLKYP�KNMNI�G j �����E� � n [
TN¾:bEaNf8dNb|Wh]:aL^Hgh`ri�QJ�lLKUOEVLKUO�M j O:W n ­®°ESLP.�E��O:WYgNbcG:P�KHPL¯�HS�mHIES�lEV j O:W n ­®°ESLP.�E��O:WYgNbcG:P�KHPL¯WNl y KUVYGHRLqhk8PNVHIES�OEV j O:W n ­®°ESLP.�E��O:WYgNbcG:P�KHPL¯PUJES:F:KUGEmclHS � k�SLPNV:P j °ESLP´n ­®°ESLP.�E��gNbYO:WL¯

v����LD � ��v J�GElEGHIES�VHS�lYSLPNVLKhI�GEVLKHWNO�QÜPUJES:F:KUGEmclHS � k�SLPNV:P
Ph]8d�ÃE^HZE»{l:dHÖU¾8d�iUaLi�Q
G{J�lLKHWNlLKYP�KNMNI�G:PYT:WNloP�KUVHSoF�WEWNlHR8KUOEGEVHSLP j O:W n ­®°ESLP.�E��O:WL¯
P�KUVHS<DUPUJES:F:KUTLKNFoVEl:WUJLWEPUJ��HS�lHSuJ�GElEGHIES�VHS�l:P j °ESLP´n ­®°ESLP.�E��O:WL¯PNV:WHFH�EG:PNVLKNFuKHWNO:WEPUJ��HS�lHS|J�GElEGHIES�VHS�l:P j O:W n ­®°ESLP.�E��O:WL¯MHm:W y GEmuKHWNO:WEPUJ��HS�lHS|ILWURES�mYJ�GElEGHIES�VHS�l:P j O:W n ­�F�WUS��E����MHV��E�¥O:WL¯S�GElEVE�cl:WNVEGEVLKHWNOoJ�GElEGHIES�VHS�l:P j O:W n ­®°ESLP.�E��O:WL¯F�WEWNlHR8KUOEGEVHSLP|WNToFNS�OEVHS�loWNT{I�G:PEP j O:W n ­®°ESLP.�E��O:W�¿�G:P�KHPL¯PNGEVHS�mEmLKUVHS|GEOEVHS�OEOEGuWNTET:PUS�V:P j O:W n ­®°ESLP.�E��O:WL¯lHS:FNS8KhºES�l|FHm:WHFH�cS�lEl:WNl:P j O:W n ­®°ESLP.�E��O:WL¯
J�GElEGHIES�VHS�lcJ�lHS<D\S�mLKhI8KUOEGEVLKHWNO j O:W n ­®°ESLP.�E��O:W�¿�G:P�KHPL¯
PNGEVHS�mEmLKUVHS<DUPUJES:F:KUTLKNFXG�J�lLKHWNlLKYP�KNMNI�G:P j O:W n ­®°ESLP.�E��O:WL¯
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4.1 Example 1: Regional Campaign

v����LD � ��v���� J�GElEGHIES�VHS�loSLPNVLKhI�GEVLKHWNO�QÚP�KUVHS<DUPUJES:F:KUTLKNFoVEl:WUJLWEPUJ��HS�lHS|J�GElEGHIES�VHS�l:P
M�dh`8dNb:ZE»{GN]:bL^HgNbL^oP�^U_h[<Z.Q Ph]8d�ÃE^HZE»cPNa:ZNaL^Hgh`¦P�^U_h[<Z.QÇ­�������Q�O:W�SLPNV���¯G y PEWNmNk:VHS j ����Ch� nB[ G y PEWNmNk:VHS j �����E�E�E�onà[lHS�mEGEVLKhºES j �.���E� nB[ lHS�mEGEVLKhºES j �����E�E�E�onà[
Ph]8d�ÃE^HZE»cPNa:ZNaL^Hgh`¦PEdE»Ed�ÃUaL^Hgh`�QPNVEGEVLKHWNO:P j O:WNOHS n ­�É8»EZh`�ÍoÎ:gNbuiHdE»Ed�ÃUaL^Hgh`µ»�^EiUa�¿�O:WNOHS�¿PUJES:F:KUGEm TLKUmHS��E� ö TLKUl:PNV�¿ ö mEG:PNVr¯PEdNarDÂ¾E]XgNÎ{JLZNb:Z\[<dNa:dNbLi�QKUOEVHS�lHJ�lHS�V|OHS��EV{º�GEmNk�SoG:P j ONk�I|n ­ÀONk�I�Q¥`E¾N[<½�iHd�iEi@Ð�I8KUO�Qì[�^�`E¾:a:d�i:¯Ý J�GEl:½EPUSLPEP|WNl{J�GEl|KUOEVHS�lHº�GEm j v n ­�`E¾N[<½�iHd�iEiogNbÇ[�^�`E¾:a:d�i:¯
I�GHJEJ8KUO�MYTNk:O�FHVLKHWNO j F�WEPH� ná­�F�WEPH�|gNbY�:WUJ�TLKhS�mHR<¯

An important information in the output file is the a posteriori rms error:

P�KNMNI�GoWNT|P�KUO�MHmHScR8KUTETHS�lHS�O�FNSµW y PUS�lHº�GEVLKHWNO±­®J�GElEV¦CE¯ QDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED
P�KNMNI�GoWNT|P�KUO�MHmHScR8KUTETHS�lHS�O�FNSµW y PUS�lHº�GEVLKHWNO�Q �����E�EpEp{I ­�F�WNOHºES�lEVHSERuV:WzmrCªJ��EG:PUS<¯

A posteriori rms error of about 3 mm is expected. If the rms error is higher this probably means that
either your data stem from low-quality receivers or that the data were collected under extremely bad
conditions or that the pre-processing step (MAUPRP, CODSPP) was not successful. If the residuals
have been stored in the files ( Panel 4.5–0 ) it is possible to screen the residuals manually using the
program REDISP in Menu 5.3.1 or automatically using the program RESRMS in Menu 5.3.2 .
RESRMS produces an output file which may be used by the program SATMRK to mark outliers
(see Chapter 10 for details).

Now, we process all baselines separately and we resolve the ambiguities using the QIF strategy (see
Chapter 15). The following panels show the GPSEST options used for that purpose. Admittedly it is
cumbersome to process the baselines “manually” one after the other. This baseline processing mode
is necessary because of the tremendous number of parameters. To try to resolve the ambiguities in
a session solution might take too much CPU and memory to be feasible. Normally we use Bernese
Processing Engine (see Chapter 21) to automate this procedure.

v���� J�l:WHFNSLPEP�KUO�M�Q�J�GElEGHIES�VHS�lYSLPNVLKhI�GEVLKHWNO
FHGHIEJ�GLKNMHO j RLWHFUk:v�� Czn ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯

qEghÉXKUe:dh`:aL^UÎL^EÃHZNaL^Hgh`�QqEW y FH�EGElEG�FHVHS�l j n ­�É8»EZh`�Í�¿�gNbYG��E���.¿����E��s8¯
K�`E]E¾:acTL^H»Ed�i�QJ��EG:PUSuP.��R8KUTET�� j �:WU��VrCht��H�on ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯F�WURES¬P.��R8KUTET�� j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯F�WEWNlHR8KUOEGEVHSLP j KUVElET��EtEsEton ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯PNVEGEOHR�GElHRXWNl y KUV j l�p sEt8Cht��Yn ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯lEGHR���J�lHSLPEP.��F�WUS�� j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯KHWNO:WEPUJ���ILWURES�m:P j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯IES�VHSLW�R�GEVEG j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯S:FEFNS�OEVElLKNF:KUVLKhSLP j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯PNGEVHS�mEm���FHm:WHFH�:P j O:W n ­ÀO:W�¿�^UÎ�`8gNa�¾riHdNe�Ð�É8»EZh`�ÍcÎ:gNbuiHdE».��»�^EiUar¯
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4. Processing Examples

v����LDh� J�GEl��¥SLPNVLKhI�GEVLKHWNO�QÚWhk:VHJHk:VcTLKUmHSLP
Wh¾:aN]E¾:acTL^H»Ed�i�QF�WEWNlHR8KUOEGEVHSLP j O:W n ­ÀO:W�¿Ú^UÎz`8gNaYa:gzÉ8dciHZNÊ:dNer¯WNl y KUVEGEmYS�mHSEIES�OEV:P j O:W n ­ÀO:W�¿Ú^UÎz`8gNaYa:gzÉ8dciHZNÊ:dNer¯VEl:WUJLWEPUJ��HS�lHSoJ�GElEGHI�� j O:W n ­ÀO:W�¿Ú^UÎz`8gNaYa:gzÉ8dciHZNÊ:dNer¯KHWNO:WEPUJ��HS�lHSoILWURES�m:P j O:W n ­ÀO:W�¿Ú^UÎz`8gNaYa:gzÉ8dciHZNÊ:dNer¯KHWNO:WEPUJ��HS�lHSoI�GHJLP j O:W n ­ÀO:W�¿Ú^UÎz`8gNaYa:gzÉ8dciHZNÊ:dNer¯lHSLP�KhRHk:GEm:P j O:W n ­ÀO:W�¿Ú^UÎz`8gNaYa:gzÉ8dciHZNÊ:dNer¯F�WUº�GElLKUGEO�FNSLP�­�F�WEWNlHR<¯ j O:W n ­ÀO:W�¿Ú^UÎz`8gNaYa:gzÉ8dciHZNÊ:dNer¯F�WUº�GElLKUGEO�FNSLP�­ÀGEmEmr¯ j O:W n ­ÀO:W�¿Ú^UÎz`8gNaYa:gzÉ8dciHZNÊ:dNer¯O:WNlHI�GEmYS � k:GEVLKHWNO:P j O:W n ­ÀO:W�¿Ú^UÎz`8gNaYa:gzÉ8dciHZNÊ:dNer¯S�GElEVE�cl:WNVEGEVLKHWNOcJ�GElEG�� j O:W n ­ÀO:W�¿Ú^UÎz`8gNaYa:gzÉ8dciHZNÊ:dNer¯JLWNmHSuKUO|KhS�l:PYT:WNlHI�GEV j O:W n ­ÀO:W�¿Ú^UÎz`8gNaYa:gzÉ8dciHZNÊ:dNer¯MNS�OHS�lEGEm|Whk:VHJHk:V j O:W n ­ÀO:W�¿Ú^UÎoiUa:Zh`:e:ZNbEec`8Z\[<d�a:gÇÉ8dÇ¾riHdNer¯

v����LDEC J�GElEGHIES�VHS�lcSLPNVLKhI�GEVLKHWNO�QªKUOHJHk:VXC
VLKUVEmHS jå� KUToGHI y KNMUkrKUVH°olHSLPEWNmNk:VLKHWNO n
TEb:dHÖU¾8dh`rÃUÁ�QTElHS � k�S�O�FN° j mrC�õEm � n ­ÀmrC�¿�m � ¿�m�p.¿�mEv�¿�m:��¿�mrC�õEm � ¿�m�pHõ�mEv�¿�I8KU�HS�R�¿gNb{�Hk�S yEy dh`8ZE½UILdE»hÉ8gh¾:bN`8dL¯TL^U¼:dNe|PNa:ZNaL^Hgh`.­\i:¯ QPNVEGEVLKHWNO jcö TLKUl:PNV n ­�É8»EZh`�ÍoÎ:gNb|iHdE».��»�^EiUa�¿�GEmEmogNbYO:WNOHS�¿�L^�`��÷PNa:ZNaL^Hgh`.­\i:¯ Q PUJES:F:KUGEm TLKUmHS��E� ö TLKUl:PNV�¿ ö mEG:PNVr¯PNVEGEVLKHWNO j O:WNOHS n ­�É8»EZh`�ÍoÎ:gNb|iHdE».��»�^EiUa�¿�GEmEmogNbYO:WNOHS�¿PUJES:F:KUGEm TLKUmHS��E� ö TLKUl:PNV�¿ ö mEG:PNVr¯Gh[:Ér^U_N¾r^UaL^Hd�i�QlHSLPEWNm���PNVElEGEVHS:MN° jY� KUT n ­Àl:Whk:OHR�¿®P�KNMNI�G��E��PUS�GEl�FH���E��S�mLKUI8KUO�¿ � KUT��E��O:W8¯KUOEVEl:WURHkLFNSc�8KhRES�mEGEOHS j O:W´n ­®°ESLPYgNbYO:WL¯KUOEVEl:WURHkLFNSomrC©GEOHRom �Yj O:W´n ­®°ESLPYgNbYO:WL¯PNGHºEScGHI y KNMUkrKUVLKhSLP j °ESLPYn ­®°ESLPYgNbYO:WL¯WhÉriHdNbEÊ:ZNaL^Hgh`¦iHdE»Ed�ÃUaL^Hgh`�QI8KUO��¡S�mHSEº�GEVLKHWNO j CU� n e:dN_Eb:dEd�iPNGHIEJ�mLKUO�MYlEGEVHS j tE� n iHd�Ãµ­���Q*ZE»E»YghÉriHdNbEÊ:ZNaL^Hgh`ri:¯W y PUS�lHº��¥�8KUOHRLWU� j O:W n ­®°ESLP.�E��O:WYgNb{G:P�KHPL¯

v����LDEC ��v J�GElEGHIES�VHS�loSLPNVLKhI�GEVLKHWNO�Q*GHI y KNMUkrKUVH°ulHSLPEWNmNk:VLKHWNO�Q � KUToPNVElEGEVHS:MN°
� ¾8Z�iE^:DNKHgh`8g�i�]Ef8dNb:dLD�TEb:dEduGh[:Ér^U_N¾r^UaEÁcl:d�iHgE»h¾:aL^Hgh`�QI�GE����ONk�I y S�loWNTYGHI y ��PEWNmHºESERXKUOcWNOHSµKUVHS�lEGEVLKHWNO|PNVHSEJ j C n ­���Q�G:»E»L¯PUS�GEl�FH�Y�8KhR�VE�uKUOY�8KhRES<D�mEGEOHS|FN°:FHmHSLP j �����H� n ÃUÁLÃH»Ed�iI�GE����lHILPYWNT{lHSLPEWNmHº�G y mHSuOEGElEl:WU�<D�mEGEOHSXGHI y KNMUkrKUVH° j �����Ep n ÃUÁLÃH»Ed�iI�GE����TElEG�FHV��¡J�GElEVuWNTYlHSLPEWNmHº�G y mHS|OEmcGHI y KNMUkrKUVH° j ����Ch� n ÃUÁLÃH»Ed�i

v����LD � J�GElEGHIES�VHS�lcSLPNVLKhI�GEVLKHWNO�QªKUOHJHk:V �
GEah[<g�i�]Ef8dNb:d{ILgNe:dE»�i�QIES�VHSLWzR�GEVEG j S��EVElEGHJLWNmEGEVHSERµná­®S��EVElEGHJLWNmEGEVHSER¦gNboW y PUS�lHºESER<¯VEl:WUJLWEPUJ����¥ILWURES�m j PNGEG:PNVEGHILW�KUOHS�OXná­ÂPNGEG:PNVEGHILW�KUOHS�O�¿��:WUJ�TLKhS�mHR�¿SLPEPUS�OrD�TEl:WEWUIES�¿�R�lH° PNGEG:PNV�¿R�lH° �:WUJ�TLKhS�mHR�¿ÜgNbYO:WL¯PNa:ZNaL^EiUaL^EÃEi�QF�WNlElHS�mEGEVLKHWNO:P j F�WNlElHS:FHV ná­�F�WNlElHS:FHV�¿�TElHS � k�S�O�FN°�¿ÜgNb y G:PUS�mLKUOHS<¯F�WNlElHS�m���KUOEVHS�lHº�GEm j C n iHd�ÃG�J�lLKHWNlLKYP�KNMNI�G j �����E� � n [
TN¾:bEaNf8dNb|Wh]:aL^Hgh`ri�QJ�lLKUOEVLKUO�M j O:W n ­®°ESLP.�E��O:WYgNbcG:P�KHPL¯�HS�mHIES�lEV j O:W n ­®°ESLP.�E��O:WYgNbcG:P�KHPL¯WNl y KUVYGHRLqhk8PNVHIES�OEV j O:W n ­®°ESLP.�E��O:WYgNbcG:P�KHPL¯PUJES:F:KUGEmclHS � k�SLPNV:P j °ESLP´n ­®°ESLP.�E��gNbYO:WL¯
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4.1 Example 1: Regional Campaign

v����LD � ��v J�GElEGHIES�VHS�lYSLPNVLKhI�GEVLKHWNO�QÜPUJES:F:KUGEmolHS � k�SLPNV:P
Ph]8d�ÃE^HZE»{l:dHÖU¾8d�iUaLi�Q
G{J�lLKHWNlLKYP�KNMNI�G:PYT:WNloP�KUVHSoF�WEWNlHR8KUOEGEVHSLP j O:W n ­®°ESLP.�E��O:WL¯
P�KUVHS<DUPUJES:F:KUTLKNF|VEl:WUJLWEPUJ��HS�lHS|J�GElEGHIES�VHS�l:P j °ESLP«n ­®°ESLP.�E��O:WL¯PNV:WHFH�EG:PNVLKNFµKHWNO:WEPUJ��HS�lHSoJ�GElEGHIES�VHS�l:P j °ESLP«n ­®°ESLP.�E��O:WL¯MHm:W y GEmuKHWNO:WEPUJ��HS�lHS|ILWURES�mYJ�GElEGHIES�VHS�l:P j O:W n ­�F�WUS��E����MHV��E��O:WL¯S�GElEVE�cl:WNVEGEVLKHWNOoJ�GElEGHIES�VHS�l:P j O:W n ­®°ESLP.�E��O:WL¯F�WEWNlHR8KUOEGEVHSLPuWNTcFNS�OEVHS�l|WNT�I�G:PEP j O:W n ­®°ESLP.�E��O:W�¿*G:P�KHPL¯PNGEVHS�mEmLKUVHS|GEOEVHS�OEOEGuWNTET:PUS�V:P j O:W n ­®°ESLP.�E��O:WL¯lHS:FNS8KhºES�l|FHm:WHFH�cS�lEl:WNl:P j O:W n ­®°ESLP.�E��O:WL¯
J�GElEGHIES�VHS�lcJ�lHS<D\S�mLKhI8KUOEGEVLKHWNO j °ESLP«n ­®°ESLP.�E��O:W�¿*G:P�KHPL¯
PNGEVHS�mEmLKUVHS<DUPUJES:F:KUTLKNFXG�J�lLKHWNlLKYP�KNMNI�G:P j O:W n ­®°ESLP.�E��O:WL¯

v����LD � ��v���� J�GElEGHIES�VHS�loSLPNVLKhI�GEVLKHWNO�QÚP�KUVHS<DUPUJES:F:KUTLKNFoVEl:WUJLWEPUJ��HS�lHS|J�GElEGHIES�VHS�l:P
M�dh`8dNb:ZE»{GN]:bL^HgNbL^oP�^U_h[<Z.Q Ph]8d�ÃE^HZE»cPNa:ZNaL^Hgh`¦P�^U_h[<Z.QÇ­�������Q�O:W�SLPNV���¯G y PEWNmNk:VHS j ����Ch� nB[ G y PEWNmNk:VHS j �����E�E�E�onà[lHS�mEGEVLKhºES j �.���E� nB[ lHS�mEGEVLKhºES j �����E�E�E�onà[
Ph]8d�ÃE^HZE»cPNa:ZNaL^Hgh`¦PEdE»Ed�ÃUaL^Hgh`�QPNVEGEVLKHWNO:P j O:WNOHS n ­�É8»EZh`�ÍoÎ:gNbuiHdE»Ed�ÃUaL^Hgh`µ»�^EiUa�¿�O:WNOHS�¿PUJES:F:KUGEm TLKUmHS��E� ö TLKUl:PNV�¿ ö mEG:PNVr¯PEdNarDÂ¾E]XgNÎ{JLZNb:Z\[<dNa:dNbLi�QKUOEVHS�lHJ�lHS�V|OHS��EV{º�GEmNk�SoG:P j ONk�I|n ­ÀONk�I�Q¥`E¾N[<½�iHd�iEi@Ð�I8KUO�Qì[�^�`E¾:a:d�i:¯Ý J�GEl:½EPUSLPEP|WNl{J�GEl|KUOEVHS�lHº�GEm j v n ­�`E¾N[<½�iHd�iEiogNbÇ[�^�`E¾:a:d�i:¯
I�GHJEJ8KUO�MYTNk:O�FHVLKHWNO j F�WEPH� ná­�F�WEPH�|gNbY�:WUJ�TLKhS�mHR<¯

v����LD � ��v�� ³ J�GElEGHIES�VHS�loSLPNVLKhI�GEVLKHWNO�QÚPNV:WHFH�EG:PNVLKNFuKHWNO:WEPUJ��HS�lHS|J�GElEGHIES�VHS�l:P
PNa:g�Ã�f8Z�iUaL^EÃoKHgh`8g�i�]Ef8dNb:dYJLZNb:Z\[<dNa:dNbLi�Q
SEJLWHFH�rD\�8KHPUSuJ�lHS<D\S�mLKhI8KUOEGEVLKHWNO j °ESLPYn ­®°ESLP�¿�O:WL¯S�mLKhI8KUOEGEVLKHWNOµWNTYlHS�THS�lHS�O�FNSXKHWNO:WEPUJ��HS�lHS|J�GElEGHIES�VHS�l:P j °ESLPYn ­®°ESLP�¿�O:WL¯
G y PEWNmNk:VHS|GYJ�lLKHWNlLK{P�KNMNI�G|WNOoP�KUO�MHmHSoR8KUTETHS�lHS�O�FNS|mHSEºES�m j ��� � � nª[lHS�mEGEVLKhºES|GYJ�lLKHWNlLK{P�KNMNI�G|WNT|KHWNO:WEPUJ��HS�lLKNFolEGEOHRLWUIc��GEmE� j �����E� nª[<½\[�^�` �E� CU½ �

v����LD � ��v���¨ J�GElEGHIES�VHS�loJ�lHS<D\S�mLKhI8KUOEGEVLKHWNO
JLZNb:Z\[<dNa:dNbLi{a:gzÉ8dzJ�b:dLD\SL»�^Â[�^�`8ZNa:dNe�Q�O:WHÑ{O:gzJ�b:dLD\SL»�^Â[�^�`8ZNaL^Hgh`y KNÑ y dNÎ:gNb:doK�`:Ê:dNbLiE^Hgh`¦gNÎYO:gNbh[<ZE»�S:Ö���PNÁLiUa:d\[GLKNÑ{GEÎEa:dNb¬K�`:Ê:dNbLiE^Hgh`¦gNÎYO:gNbh[<ZE»�S:Ö���PNÁLiUa:d\[SEJ:Ñ{GEÎEa:dNbYSLZ�Ã�fcSH]8g�Ã�f
PNVEGEVLKHWNO|F�WEWNlHR�� j O:WYn PNGEV��*GEOEV���WNTET j O:WYn ­ÀO:W�¿ y K@¿�GLK@¿*SEJ<¯lHS:FNS8KhºES�l|FHm:WHFH�:P j O:WYn S�GElEVE�cJLWNVHS�OEVLKUGEm j O:WYn ­ÀO:W�¿ y K@¿�GLK@¿*SEJ<¯WNl y KUVYS�mHSEIES�OEV:P j O:WYn �LKUmEmolHSLPEWNOEGEO�FNSLP j O:WYn ­ÀO:W�¿ y K@¿�GLK@¿*SEJ<¯GHI y KNMUkrKUVLKhSLP j O:WYn S�GElEVE�oGEm y SERLW j O:WYn ­ÀO:W�¿ y K@¿�GLK@¿*SEJ<¯lHS:F����HS8KNMH�EV���FHGEmLK y � j O:WYn FNS�OEVHS�luWNT{I�G:PEP j O:WYn ­ÀO:W�¿ y K@¿�GLK@¿*SEJ<¯P�KUVHSoVEl:WUJLWEPUJ��HS�lHS j O:WYn R8KUTET��ÚKHWNO:WEPUJ��HS�lHS j SEJ|n ­ÀO:W�¿ y K@¿�GLK@¿*SEJ<¯m:WHFHGEmuKHWNO:WEPUJ��HS�lHS j O:WYn J��EG:PUSuFNS�OEVHS�lYº�GEl�� j O:WYn ­ÀO:W�¿ y K@¿�GLK@¿*SEJ<¯MNIYº�GEmNk�S j O:WYn MHm:W y GEmXKHWNO:WEPUJ��HS�lHS j O:WYn ­ÀO:W�¿ y K@¿�GLK@¿*SEJ<¯m:WHFHGEmcVEl:WUJLWEPUJ��HS�lHS j O:WYn DEDED j O:WYn ­ÀO:W�¿ y K@¿�GLK@¿*SEJ<¯S�GElEVE�cl:WNVEGEVLKHWNO j O:WYn �LKUO���F�WEWNlHR8KUOEGEVHSLP j O:WYn ­ÀO:W�¿ y K@¿�GLK@¿*SEJ<¯PNV:WHFH����WNl y KUV j O:WYn ­ÀO:W�¿ y K@¿�GLK@¿*SEJ<¯
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4. Processing Examples

In the first part of the output GPSEST echoes the selected options. Then the results of the initial
least-squares adjustment (ambiguities estimated as real values) are shown:

C � �¥lHSLPhk:mEV:P²­®J�GElEV¦CE¯DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED
ONk�I y S�loWNT{J�GElEGHIES�VHS�l:Pô­®J�GElEVµCE¯ QDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED
J�GElEGHIES�VHS�lcVH°EJES Ý J�GElEGHIES�VHS�l:P Ý J�lHS<D\S�mLKhI8KUOEGEVHSERDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED
PNVEGEVLKHWNOoF�WEWNlHR8KUOEGEVHSLP p �GHI y KNMUkrKUVLKhSLP Ch�E� �VEl:WUJLWEPUJ��HS�lHSoJ�GElEGHIES�VHS�l:PcT:WNl|KUOHR8Khº8KhRHk:GEmXPNVEGEVLKHWNO:P � v �PNV:WHFH�EG:PNVLKNFuKHWNO:WEPUJ��HS�lHS|J�GElEGHIES�VHS�l:P tHv ³�� tHv ³�� ­®SEJLWHFH�rD\�8KHPUS<¯
DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDEDV:WNVEGEmYONk�I y S�l|WNTYJ�GElEGHIES�VHS�l:P t��HsEs tHv ³��DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED
ONk�I y S�loWNT{RLWhk y mHSoR8KUTETHS�lHS�O�FNSXW y PUS�lHº�GEVLKHWNO:P±­®J�GElEVµCE¯ QDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DED
VH°EJES TElHS � k�S�O�FN° TLKUmHS Ý W y PUS�lHº�GEVLKHWNO:PDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DED
J��EG:PUS mrC GEmEm tHv ³��J��EG:PUS m � GEmEm tHv ³��
P�KNMNI�GoWNToP�KUO�MHmHSoR8KUTETHS�lHS�O�FNSXW y PUS�lHº�GEVLKHWNOä­®J�GElEVµCE¯ QDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED
P�KNMNI�GoWNToP�KUO�MHmHSoR8KUTETHS�lHS�O�FNSXW y PUS�lHº�GEVLKHWNO�Q �����E�Ep8C©I ­�F�WNOHºES�lEVHSER|V:W�mrC©J��EG:PUS<¯
PNVEGEVLKHWNOoF�WEWNlHR8KUOEGEVHSLP.Q ­ÀO:WNV|PNGHºESER<¯DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED
ONk�IÄPNVEGEVLKHWNOcOEGHIES J�GElEGHIES�VHS�l G{J�lLKHWNlLKzº�GEmNk�S OHSE�Yº�GEmNk�S OHSE�<D©G{J�lLKHWNlLKDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DED
Cht8Cà��V��HlXC�v � �8C\I:�8Ch� � v�� ³ �E�H¨E����t�� ³ � v�� ³ �E�H¨E����t ³ C � �����8C�v �° sEp8Ch¨��Hp���t ³ �Hs sEp8Ch¨��Hp���tE¨E�Es �����E���H�� v�¨E�8CU�HtE¨����Hv�t�� v�¨E�8CU�HtE¨����Hv��Es Dh�����E���Ht

�HS8KNMH�EV tEtEt����E�E¨Es tEtEt����8C�vEv �����E���HtmEGEVLKUVNk�RES v�s´¨YpEs���CECh� ³ v � v�s·¨{pEs���CECh� � �H¨ Dh�����8C�v�sm:WNO�M:KUVNk�RES C � � � vEv����EtE¨8Cht8C C � � � vEv����EtE¨ � v�¨ �����E�8Ch¨
GHI y KNMUkrKUVLKhSLP.QDEDEDEDEDEDEDEDEDEDED lHS�THS�lHS�O�FNSGHI y KðTLKUmHSuPNGEV��¥SEJLWHFH�cTEl � ��mETcFHmNkÄGHI y K{FHmNk GHI y KNMUkrKUVH° lHILP V:WNVEGEmoGHI y KNMUk��DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DED

C C Chs C´C C C·Ch�8C·Ch�8C DhpEt���tEt ����v�� DECh�8Chs8ChpE����tEt� C Chs � v:�H¨ïC C pïCh�8C·Ch�8C Dhp����Hs ����Ch¨ C ³ �HvrChpEp � ��vrCp C �H³ C´C C v¹Ch�8C·Ch�8C DhpEt���tEp ����p�� DhpEtEt8Chp � ��tEpv C �H³ � � ³ sïC C tïCh�8C·Ch�8C ¨���Chs ��� � C C�vrCh�Hv:� ³ C ��Chs�E�E��E�E�Ch�8C C C�v C ³ �H�ïC C´Ch�8C DEDED©lHS�THS�lHS�O�FNS�DEDED � CEC�v�s��.�Ch� � C C�v C ³ �H� � C´Ch�8C DEDED©lHS�THS�lHS�O�FNS�DEDED � ChtEs8C�v��
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4.1 Example 1: Regional Campaign

In the next part of the output the result of the QIF ambiguity resolution algorithm is given:

GHI y KNMUkrKUVH°olHSLPEWNmNk:VLKHWNO�QDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED
PNVElEGEVHS:MN°øQ � k:G:P�K:DNKHWNO:WEPUJ��HS�lHS<D�TElHSES¦GHI y KNMUkrKUVH°|lHSLPEWNmNk:VLKHWNOä­ � KUTr¯
DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED�DEDEDGHI y KNMUkrKUVH°olHSLPEWNmNk:VLKHWNOµKUVHS�lEGEVLKHWNO�Q CDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED�DEDED

y SLPNVuKUOEV�� F�WNlElHS:FHVLKHWNO:PuKUOcFN°:FHmHSLPTLKUmHScGHI<CÇFHmrC Ý GHI<CÇGHI � FHm � Ý GHI � mrC m � mrC m � m:� m�p lHILP�­Àm�p8¯DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED�DEDED
C¶v�t´¨E¨ C v ³ s8C C �H³ D � ����Chs ��� � v¹Dh�������HpïDh�����E� � �����E�E¨

First the individual iteration steps are described (we specified that only one ambiguity may be re-
solved within each iteration step – see Panel 4.5–1.4 and Chapter 15). The following information
is listed for each resolved double-difference ambiguity:

& " 3�/ ù<ù<ù
file number (

�
in our case; we process one baseline only),!�2 � ù<ù<ù

first ambiguity number (single-difference level),��3�� ù<ù<ù
corresponding ambiguity cluster,ú !�2 � ù<ù<ù
number of ambiguities belonging to the same cluster,!�2 �¢ûÞ��3��¢ûäú !�2 � ù<ù<ù
similar information for the second ambiguity.$�/�,.' " � ' � 3ü�ýû±3��çù<ù<ù
are the integer corrections to the a priori values (a priori values are com-
puted using the a priori coordinates and may be quite inaccurate).

����0�0�/���' " � � , " � ��þ���3�/�,
for carriers

3ü�
and

3��
give the information about the fractional parts of

the òÜÿ and ò�� ambiguities. Much more interesting are the
���.0�0�/���' " � � , " � ��þ���3�/�, 3 Û and

3��
.3��

is given by eqn. (15.23). The value
3 Û represents the ionosphere-induced bias expressed in ò��

cycles. These values may not be greater than the maximum value specified in Panel 4.5–1.4 (op-
tion

,�/ ! 0�� ¸ - " ��' ¸ " � - " ��/ß3 !�� /â��þ���3�/�,
).
0 2 ,��:3����

is the criterion according to which the am-
biguities are sorted. It is given by eqn. 15.26. Ambiguities with ò*ó rms errors larger than the value
specified in Panel 4.5–1.4 (namely

	 � 	�� ) will not be resolved. The results of the ambiguity resolu-
tion are summarized in the following table:

lHS�THS�lHS�O�FNSGHI y KðTLKUmHSXPNGEV��¡SEJLWHFH�cTEl � ��mEToFHmNk«GHI y K{FHmNk GHI y KNMUkrKUVH° lHILP V:WNVEGEmYGHI y KNMUk��DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED�DEDED
C C Chs C´C C C´Ch�8C·Ch�8C Dhp � DECh�8Chs8C � t��� C Chs � v:�H¨ïC C p pEs ³�� DEC C ³ �HvrChpEp��.�p C �H³ C´C C v � ³ D � DhpEtEtE�EsE¨��v C �H³ � � ³ sïC C t pEs ³�� CEC C�vrCh�Hv:� ³ v��� C � C´C C ³ C�v � p C D � pEp � CU�Ht��t C � Ch¨EsE�ïC C s p�� t�� D � C DU�HpE¨Hv�sE¨ � �³ C � � ¨ � sïC C CEC´Ch�8C·Ch�8C t���p � ����v:� � Chp8Cht ³ � � ��p �¨ C � t C´C C C � Ch�8C·Ch�8C Dhp8C � � C ��� � t � ¨��LC � sEs�� ³ s
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4. Processing Examples

The ambiguities whose
0 2 ,

is not blank in the table above were not resolved. (these ambiguities will
be treated as real values in all subsequent program runs). Ambiguity resolution has an influence on
other parameters. The results of the ambiguity-fixed solution are given in Part 2 of the output:

Chp��¥lHSLPhk:mEV:P²­®J�GElEV � ¯DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED
ONk�I y S�loWNT{J�GElEGHIES�VHS�l:Pô­®J�GElEV � ¯ QDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED
J�GElEGHIES�VHS�lcVH°EJES Ý J�GElEGHIES�VHS�l:P Ý J�lHS<D\S�mLKhI8KUOEGEVHSER
DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DED
PNVEGEVLKHWNOoF�WEWNlHR8KUOEGEVHSLP p �GHI y KNMUkrKUVLKhSLP � � �VEl:WUJLWEPUJ��HS�lHSoJ�GElEGHIES�VHS�l:PcT:WNl|KUOHR8Khº8KhRHk:GEmXPNVEGEVLKHWNO:P � v �PNV:WHFH�EG:PNVLKNFuKHWNO:WEPUJ��HS�lHS|J�GElEGHIES�VHS�l:P tHv ³�� tHv ³�� ­®SEJLWHFH�rD\�8KHPUS<¯
DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDV:WNVEGEmYONk�I y S�l|WNTYJ�GElEGHIES�VHS�l:P t��LChs tHv ³��DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DED
ONk�I y S�loWNT{RLWhk y mHSoR8KUTETHS�lHS�O�FNSXW y PUS�lHº�GEVLKHWNO:P±­®J�GElEV � ¯ QDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DED
VH°EJES TElHS � k�S�O�FN° TLKUmHS Ý W y PUS�lHº�GEVLKHWNO:PDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DED
J��EG:PUS mrC GEmEm tHv ³��J��EG:PUS m � GEmEm tHv ³��
DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDV:WNVEGEmYONk�I y S�l|WNTYRLWhk y mHScR8KUTET���W y PUS�lHº�GEVLKHWNO:P C � sHvEvDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DED

P�KNMNI�GoWNToP�KUO�MHmHSoR8KUTETHS�lHS�O�FNSXW y PUS�lHº�GEVLKHWNOä­®J�GElEV � ¯ QDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED
P�KNMNI�GoWNToP�KUO�MHmHSoR8KUTETHS�lHS�O�FNSXW y PUS�lHº�GEVLKHWNO�Q �����E�EpHvYI ­�F�WNOHºES�lEVHSER|V:W�mrC©J��EG:PUS<¯

PNVEGEVLKHWNOoF�WEWNlHR8KUOEGEVHSLP.Q ­ÀO:WNV|PNGHºESER<¯DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED
ONk�IÄPNVEGEVLKHWNOcOEGHIES J�GElEGHIES�VHS�l G{J�lLKHWNlLKzº�GEmNk�S OHSE�Yº�GEmNk�S OHSE�<D©G{J�lLKHWNlLKDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DED
Cht8Cà��V��HlXC�v � �8C\I:�8Ch� � v�� ³ �E�H¨E����t�� ³ � v�� ³ �E�H¨E����t ³ pEp �����8ChtEp° sEp8Ch¨��Hp���t ³ �Hs sEp8Ch¨��Hp���tE¨ � � �����E�Et8C� v�¨E�8CU�HtE¨����Hv�t�� v�¨E�8CU�HtE¨����Hv � C Dh�����E�HvEv

�HS8KNMH�EV tEtEt����E�E¨Es tEtEt����8ChtE¨ �����E� ³ smEGEVLKUVNk�RES v�s´¨YpEs���CECh� ³ v � v�s·¨{pEs���CECh� �E�H³ Dh�����8CU�Hsm:WNO�M:KUVNk�RES C � � � vEv����EtE¨8Cht8C C � � � vEv����EtE¨ �H³E³ �����E� � p

You may see from the output that from altogether 100 ambiguities 80 ambiguities could be resolved.
This is not a bad result for the QIF strategy considering the fact that the baseline length Kootwijk–
Wettzell is about 600 km and that no a priori ionosphere model was used. Using ionosphere models
is recommended for baselines longer than about 500 km. You find an example for such a model in
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4.1 Example 1: Regional Campaign

the directory
!#" ��$�%.&�'�(*)�+\$�,.-���,�/�0 � /�1 !�2 (�3�/�, � �����.����	�
#� � ! ' 2 4 . You may copy the  ¡� " � � files into

your
! ' 2

directory, set the corresponding option in Panel 4.5 and reprocess the baseline once more.

After the loop over all baselines is completed and the ambiguities are resolved you will use the pro-
gram GPSEST in the session mode. In Panel 4.5 you now select all the single difference files of
the corresponding session. The next panel is

v����LDh� J�GEl��¡SLPNVLKhI�GEVLKHWNO�QÚWhk:VHJHk:VcTLKUmHSLP
Wh¾:aN]E¾:acTL^H»Ed�i�QF�WEWNlHR8KUOEGEVHSLP j l�p sEt8Cht��on ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯WNl y KUVEGEmYS�mHSEIES�OEV:P j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯VEl:WUJLWEPUJ��HS�lHS|J�GElEGHI�� j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯KHWNO:WEPUJ��HS�lHS|ILWURES�m:P j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯KHWNO:WEPUJ��HS�lHS|I�GHJLP j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯lHSLP�KhRHk:GEm:P j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯F�WUº�GElLKUGEO�FNSLPô­�F�WEWNlHR<¯ j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯F�WUº�GElLKUGEO�FNSLPô­ÀGEmEmr¯ j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯O:WNlHI�GEmYS � k:GEVLKHWNO:P j l�p sEt8Cht��on ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯S�GElEVE�cl:WNVEGEVLKHWNOcJ�GElEG�� j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯JLWNmHSuKUO|KhS�l:PYT:WNlHI�GEV j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯MNS�OHS�lEGEm|Whk:VHJHk:V j O:W n ­ÀO:W�¿Ú^UÎoiUa:Zh`:e:ZNbEec`8Z\[<d�a:gÇÉ8dz¾riHdNer¯

We decided to store site coordinates and normal equations in a file named
0���
 £�¤ � ¤�Û¥� ��0�� and0���
 £�¤ � ¤�Û¥� � / � respectively (the extensions are automatically added). Important changes have to be

made in following two panels

v����LDEC J�GElEGHIES�VHS�lcSLPNVLKhI�GEVLKHWNO�QÜKUOHJHk:VµC
VLKUVEmHS j PUSLPEP�KHWNOYJ�l:WHFNSLPEP�KUO�M n
TEb:dHÖU¾8dh`rÃUÁ�QTElHS � k�S�O�FN° j m�p n ­ÀmrC�¿�m � ¿�m�p.¿�mEv�¿�m:��¿�mrC�õEm � ¿�m�pHõ�mEv�¿�I8KU�HS�R�¿gNb{�Hk�S yEy dh`8ZE½UILdE»hÉ8gh¾:bN`8dL¯TL^U¼:dNe|PNa:ZNaL^Hgh`.­\i:¯ QPNVEGEVLKHWNO j O:WNOHS n ­�É8»EZh`�ÍoÎ:gNbuiHdE».��»�^EiUa�¿�GEmEmogNbcO:WNOHS�¿�L^�`��÷PNa:ZNaL^Hgh`.­\i:¯ Q PUJES:F:KUGEm TLKUmHS��E� ö TLKUl:PNV�¿ ö mEG:PNVr¯PNVEGEVLKHWNO j O:WNOHS n ­�É8»EZh`�ÍoÎ:gNbuiHdE».��»�^EiUa�¿�GEmEmogNbcO:WNOHS�¿PUJES:F:KUGEm TLKUmHS��E� ö TLKUl:PNV�¿ ö mEG:PNVr¯Gh[:Ér^U_N¾r^UaL^Hd�i�QlHSLPEWNm���PNVElEGEVHS:MN° j S�mLKhI8KUOun ­Àl:Whk:OHR�¿®P�KNMNI�G��E��PUS�GEl�FH���E��S�mLKUI8KUO�¿ � KUT��E��O8WL¯KUOEVEl:WURHkLFNS|�8KhRES�mEGEOHS j O:W´n ­®°ESLPYgNbYO:WL¯KUOEVEl:WURHkLFNSumrCªGEOHRcm �Yj °ESLPYn ­®°ESLPYgNbYO:WL¯PNGHºEScGHI y KNMUkrKUVLKhSLP j O:W´n ­®°ESLPYgNbYO:WL¯WhÉriHdNbEÊ:ZNaL^Hgh`�iHdE»Ed�ÃUaL^Hgh`�QI8KUO��¡S�mHSEº�GEVLKHWNO j CU� n e:dN_Eb:dEd�iPNGHIEJ�mLKUO�MYlEGEVHS jY� v�� n iHd�Ãµ­���Q*ZE»E»YghÉriHdNbEÊ:ZNaL^Hgh`ri:¯W y PUS�lHº��¥�8KUOHRLWU� j O:W n ­®°ESLP.�E��O:WYgNb{G:P�KHPL¯
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4. Processing Examples

v����LD � ��v J�GElEGHIES�VHS�lYSLPNVLKhI�GEVLKHWNO�QÜPUJES:F:KUGEmclHS � k�SLPNV:P
Ph]8d�ÃE^HZE»{l:dHÖU¾8d�iUaLi�Q
G{J�lLKHWNlLKYP�KNMNI�G:PYT:WNloP�KUVHSoF�WEWNlHR8KUOEGEVHSLP j °ESLP´n ­®°ESLP.�E��O:WL¯
P�KUVHS<DUPUJES:F:KUTLKNFoVEl:WUJLWEPUJ��HS�lHSuJ�GElEGHIES�VHS�l:P j °ESLP´n ­®°ESLP.�E��O:WL¯PNV:WHFH�EG:PNVLKNFuKHWNO:WEPUJ��HS�lHS|J�GElEGHIES�VHS�l:P j O:W n ­®°ESLP.�E��O:WL¯MHm:W y GEmuKHWNO:WEPUJ��HS�lHS|ILWURES�mYJ�GElEGHIES�VHS�l:P j O:W n ­�F�WUS��E����MHV��E�¥O:WL¯S�GElEVE�cl:WNVEGEVLKHWNOoJ�GElEGHIES�VHS�l:P j O:W n ­®°ESLP.�E��O:WL¯F�WEWNlHR8KUOEGEVHSLP|WNToFNS�OEVHS�loWNT{I�G:PEP j O:W n ­®°ESLP.�E��O:W�¿�G:P�KHPL¯PNGEVHS�mEmLKUVHS|GEOEVHS�OEOEGuWNTET:PUS�V:P j O:W n ­®°ESLP.�E��O:WL¯lHS:FNS8KhºES�l|FHm:WHFH�cS�lEl:WNl:P j O:W n ­®°ESLP.�E��O:WL¯
J�GElEGHIES�VHS�lcJ�lHS<D\S�mLKhI8KUOEGEVLKHWNO j O:W n ­®°ESLP.�E��O:W�¿�G:P�KHPL¯
PNGEVHS�mEmLKUVHS<DUPUJES:F:KUTLKNFXG�J�lLKHWNlLKYP�KNMNI�G:P j O:W n ­®°ESLP.�E��O:WL¯

We process the ionosphere-free ( ò�ó ) linear combination. No station is kept fixed, ambiguities which
have been resolved in the previous runs of program GPSEST using the QIF strategy are introduced
as known, the unresolved ambiguities are pre-eliminated. It is possible to use a higher sampling rate.
We did not fix any station on its a priori position in Panel 4.5–1 , i.e. the coordinates of all stations
will be estimated. This is very important to keep the flexibility for later changes of the reference frame
(station constrains) with the program ADDNEQ. However, for numerical reasons it is necessary to
constrain the coordinates of one station using the following options (the constraints may be remove
in ADDNEQ again – see below):

v����LD � ��v�� y J�GElEGHIES�VHS�loSLPNVLKhI�GEVLKHWNO�Q*G{J�lLKHWNlLKcP�KNMNI�G:P.Q�PNVEGEVLKHWNO:PYGEOHRYRES�TEGNk:mEVuP�KNMNI�G
PNa:ZNaL^Hgh`XPEdE»Ed�ÃUaL^Hgh`�QPNVEGEVLKHWNO:P jcö TLKUl:PNV n¹­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUa�¿�PUS�mHS:FHVHSER�¿PUJES:F:KUGEm TLKUmHS��E�H¿ ö TLKUl:PNV�¿ ö mEG:PNVr¯RLdNÎ:Zh¾8»Na|P�^U_h[<Zz]8dNboF�gEgNbEeL^�`8ZNa:d.QP�KNMNI�G j �����E�E�8CÅn ­�[<dNa:dNbLi:¯

The estimation of troposphere parameters is mandatory. You may try to increase the number of es-
timated parameters (e.g. 12 instead of 4 parameters per station and session). The output of a 1-session
run of the program GPSEST should look like this:
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4.1 Example 1: Regional Campaign

C � �¥lHSLPhk:mEV:P�­®J�GElEVµCE¯DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED
ONk�I y S�l|WNTYJ�GElEGHIES�VHS�l:P�­®J�GElEVXCE¯ QDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�D
J�GElEGHIES�VHS�l|VH°EJES Ý J�GElEGHIES�VHS�l:P Ý J�lHS<D\S�mLKhI8KUOEGEVHSERDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED�DED
PNVEGEVLKHWNOoF�WEWNlHR8KUOEGEVHSLP Ch¨ �GHI y KNMUkrKUVLKhSLP t ³ t ³ ­ y S�T:WNlHSXKUOHº<¯VEl:WUJLWEPUJ��HS�lHS|J�GElEGHIES�VHS�l:PYT:WNl|KUOHR8Khº8KhRHk:GEmXPNVEGEVLKHWNO:P ³�� �
DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED�DEDV:WNVEGEmcONk�I y S�l|WNT{J�GElEGHIES�VHS�l:P CU� ³ t ³DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED�DED
ONk�I y S�l|WNTYRLWhk y mHScR8KUTETHS�lHS�O�FNSµW y PUS�lHº�GEVLKHWNO:P�­®J�GElEV¦CE¯ QDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDED
VH°EJES TElHS � k�S�O�FN° TLKUmHS Ý W y PUS�lHº�GEVLKHWNO:PDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED�DED
J��EG:PUS m�p GEmEm ¨E� ³ s
DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED�DEDV:WNVEGEmcONk�I y S�l|WNT{RLWhk y mHScR8KUTET���W y PUS�lHº�GEVLKHWNO:P ¨E� ³ sDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED�DED
P�KNMNI�G|WNTcP�KUO�MHmHSoR8KUTETHS�lHS�O�FNSXW y PUS�lHº�GEVLKHWNOÞ­®J�GElEVXCE¯ QDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�D
P�KNMNI�G|WNTcP�KUO�MHmHSoR8KUTETHS�lHS�O�FNSXW y PUS�lHº�GEVLKHWNO�Q �����E�EpEpYI ­�F�WNOHºES�lEVHSERuV:W�mrCÜJ��EG:PUS<¯

After two runs of GPSEST in the session mode the following two normal equation files should be
available in the directory � )�+\���.������	�
#� � �.��'�4

0���
 £�¤ � ¤�Û�� � / � and
0���
 £�¤ � ¤�¤¥� � / �

and the two coordinate file

0���
 £�¤ � ¤�Û�� ��0�� and
0���
 £�¤ � ¤�¤¥� ��0��

in the directory � )�+Â����������	�
�� � ,.' ! 4 . We may now try to compare the coordinates stemming from
sessions 165 and 166 using a 6-parameters Helmert transformation (program computing the Helmert
transformation is accessible through Menu 5.4.2 ). The result looks like
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4. Processing Examples

lHSLP�KhRHk:GEm:PoKUOcm:WHFHGEm|PU°LPNVHSEI±­ÀO:WNlEVE��¿*S�G:PNV�¿¥k�J<¯
DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED� ONk�I � OEGHIES � TEm�M � lHSLP�KhRHk:GEm:PuKUO{IES�VHS�l:P � �DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED� � � � � �� C � C � y lNk8PuChp8Ch�8C\I:�E�Hv � JcJ � �����E�8C�v Dh�����E�E�Ep Dh�����E�8Chp � �� CEC ³ � qEWH�NS¦C �E� �HvHI:�E�8C � JcJ � �����E�8C � �����E�E��� Dh�����E�8CEC � �� CU�Hp � �:WEPHMXChp��H�HvHI:�E�Ep � JcJ � �����E�8Cht �����E�E�E� �����E�Hv�t � �� CU�Hs � WNO:PNGµCh�Hv�� � I:�E�Hv � JcJ � Dh�����E�E� � �����E�E� ³ Dh�����E� �E� � �� Cht8C � ��V��HlµC�v � �8C\I:�8Ch� � JcJ � �����E�E�Hv Dh�����E�E� ³ �����E�Hv:� � �� CU�H¨ � �:KhIEI¦C�v��E�8C\I:�E�Hv � JcJ � Dh�����E�HvEv Dh�����E�E� � Dh�����E�Hv:� � �� � � � � �DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED� � lHILPc½{F�WUIEJLWNOHS�OEV � � �����E� � p �����E�E��� �����E�Ep ³ � �DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED
ONk�I y S�l|WNT�J�GElEGHIES�VHS�l:P QxtONk�I y S�l|WNTYF�WEWNlHR8KUOEGEVHSLPøQ�Ch¨lHILPYWNTYVElEGEO:PNT:WNlHI�GEVLKHWNO Qx�����E� � ¨{I
J�GElEGHIES�VHS�l:P.Q
VElEGEO:PNmEGEVLKHWNOµKUO´� Q Dh�����E�8C � §8DÇ�����E�8C � IVElEGEO:PNmEGEVLKHWNOµKUOå° Q �����E�E�Hvo§8DÇ�����E�8C � IVElEGEO:PNmEGEVLKHWNOµKUO·� Q �����8Ch�E¨c§8DÇ�����E�8C � Il:WNVEGEVLKHWNOcGEl:Whk:OHR|�rD�GE�LKHP.QàD¶�·�´�����E�Hv:�Y§8Dã�����E�E�Et	�l:WNVEGEVLKHWNOcGEl:Whk:OHRo°<D�GE�LKHP.Q �·�´�����E�E���Y§8Dã�����E�E� ³ �l:WNVEGEVLKHWNOcGEl:Whk:OHRu�8D�GE�LKHP.Q �·�´�����E�E�8Cz§8Dã�����E�E���
�

From the Helmert transformation we conclude that the results of the two sessions are consistent on
the millimeter level.

The last program to be used is program ADDNEQ (see Chapter 18). This program produces the final
solution stacking the  ¢� � / � files. If there are two  ¢� � / � files (each file stemming from one session)
and there are no correlations between the observations from different sessions, ADDNEQ gives ex-
actly the same results as GPSEST when processing both sessions together. Processing each session
separately with program GPSEST and combining the  ¢� � / � files with program ADDNEQ is much
more efficient, however. To run program ADDNEQ use Menu 4.8.1 and select the following op-
tions:

v���¨���C GHRERoO:WNlHI�GEmcS � k:GEVLKHWNO|PU°LPNVHSEILP
FHGHIEJ�GLKNMHO j RLWHFUk:v�� C�n ­�É8»EZh`�ÍoÎ:gNb|iHdE»Ed�ÃUaL^Hgh`¦»�^EiUar¯

qEghÉXKUe:dh`:aL^UÎL^EÃHZNaL^Hgh`�QqEW y FH�EGElEG�FHVHS�l j n ­�É8»EZh`�Í�¿�gNb|Ã�f8ZNb:Z�ÃUa:dNbLiYGXD©�.¿*�uD©s8¯
K�`E]E¾:acTL^H»Ed�i�QO:WNlHI�GEmYS � k:GEVLKHWNO:P j n ­�É8»EZh`�Í�Q iHdE».��»�^EiUar¯k�JER�GEVHS|FHlHR�� j O:W n ­ÀO:W.Q¢`8gNa�¾riHdNe�¿�É8»EZh`�Í�Q�iHdE».��»�^EiUar¯TLKU�|WNOcPUJES:F��*F�WEWNlHR�� j O:W n ­ÀO:W.Q¢`8gNa�¾riHdNe�¿�É8»EZh`�Í�Q�iHdE».��»�^EiUar¯G{J�lLKHWNlLKzºES�m:WHF�� j O:W n ­ÀO:W.Q¢`8gNa�¾riHdNe�¿�É8»EZh`�Í�Q�iHdE».��»�^EiUar¯TLKU�|WNOcPUJES:F��¥ºES�m:WHF�� j O:W n ­ÀO:W.Q¢`8gNa�¾riHdNe�¿�É8»EZh`�Í�Q�iHdE».��»�^EiUar¯J�mEGEVHSoVEG y mHSoONk�ºES�mrC j O:W n ­ÀO:W.Q¢`8gNa�¾riHdNe�¿�É8»EZh`�Í�Q�iHdE».��»�^EiUar¯F�WUº��*F�WUIEJLWNOHS�OEVµKUOEVEl:W j O:W n ­ÀO:W.Q¢`8gNa�¾riHdNe�¿�É8»EZh`�Í�Q�iHdE».��»�^EiUar¯J�lHS<D\RES�TLKUOHSER y G:PUS�mLKUOHSLP j O:W n ­ÀO:W.Q¢`8gNa�¾riHdNe�¿�É8»EZh`�Í�Q�iHdE».��»�^EiUar¯P�KUVHSLP{T:WNlYlHSEJES�GEVEG y KUm�� j O:W n ­ÀO:W.Q¢`8gNa�¾riHdNe�¿�É8»EZh`�Í�Q�iHdE».��»�^EiUar¯
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v���¨���CEDh� GHRERcO:WNlHI�GEmYS � k:GEVLKHWNOuPU°LPNVHSEILP.Q�Whk:VHJHk:VoTLKUmHSLP
Wh¾:aN]E¾:acTL^H»Ed�i�QF�WEWNlHR8KUOEGEVHSLP j TLKUOEGEm n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯ºES�m:WHF:KUVLKhSLP j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯P�KUOHS��ô­�FHlHR:§NºES�m�§NS�lHJ<¯ j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯WNl y KUVEGEmYS�mHSEIES�OEV:P j O:W n ­ÀO:W�¿*ÎL^H»Edz`8Z\[<dL¯VEl:WUJLWEPUJ��HS�lHS|J�GElEGHI�� j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯KHWNO:WEPUJ��HS�lHS|ILWURES�m:P j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯F�WUº�GElLKUGEO�FNSLPô­�F�WEWNlHR<¯ j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯F�WUº�GElLKUGEO�FNSLPô­ÀGEmEmr¯ j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯F�WUº�GElLKUGEO�FNSXF�WUIEJLWNO�� j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯O:WNlHI�GEmYS � k:GEVLKHWNO:P j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯S�GElEVE�cl:WNVEGEVLKHWNOcJ�GElEG�� j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯JLWNmHSuKUO|KhS�l:PYT:WNlHI�GEV j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯J�m:WNVYTLKUmHS j O:W n ­ÀO:W�¿Ú^UÎz`8gNaoa:g©É8dciHZNÊ:dNer¯MNS�OHS�lEGEm|Whk:VHJHk:V j O:W n ­ÀO:W�¿Ú^UÎoiUa:Zh`:e:ZNbEec`8Z\[<d�a:gÇÉ8dz¾riHdNer¯

v���¨���CEDEC GHRERcO:WNlHI�GEmYS � k:GEVLKHWNOuPU°LPNVHSEILP.QÚKUOHJHk:V¦C
VLKUVEmHS j F�WUI y KUOHSERuPEWNmNk:VLKHWNO|T:WNl y WNVE�oPUSLPEP�KHWNO:P n

F�gEgNbEeL^�`8ZNa:d�i�QTLKU�HSER|PNVEGEVLKHWNO:P j ��V��HlXC�v � �8C\I:�8Ch� n ­�É8»EZh`�Í�QÚiHdE».��»�^EiUa�¿�GEmEm�¿*O:WNOHS�¿PUJES:F:KUGEm TLKUmHS�¿ ö TLKUl:PNV�¿ ö mEG:PNVr¯G�J�lLKHWNlLKYP�KNMNI�G:P j O:W n ­®°ESLP�¿*O:WL¯TElHSES|PEWNmNk:VLKHWNOuF�WNOHR�� j O:W´n ­®°ESLP�¿*O:WL¯
ºLdE»Eg�ÃE^UaL^Hd�i�QTLKU�HSER|PNVEGEVLKHWNO:P j O:WNOHS n ­�É8»EZh`�Í�QÚiHdE».��»�^EiUa�¿�GEmEm�¿*O:WNOHS�¿PUJES:F:KUGEm TLKUmHS�¿ ö TLKUl:PNV�¿ ö mEG:PNVr¯G�J�lLKHWNlLKYP�KNMNI�G:P j O:W n ­®°ESLP�¿*O:WL¯TElHSES|PEWNmNk:VLKHWNOuF�WNOHR�� j O:W´n ­®°ESLP�¿*O:WL¯KUOEVEl:WURHkLFNS|ºES�m:WHF�� j O:W´n ­®°ESLP�¿*O:WL¯

v���¨���CED � GHRERcO:WNlHI�GEmYS � k:GEVLKHWNOXPU°LPNVHSEILP.Q�KUOHJHk:V �
PNa:ZNaL^EiUaL^EÃEi�QG�J�lLKHWNlLKYP�KNMNI�G j �����E� � n [
JLZNb:Z\[<dNa:dNbLi�QWNl y KUVYGHRLqhk8PNVHIES�OEV j O:W n ­®°ESLP�¿*O:W�¿�G:P�KHPL¯P�KUVHS<DUPUJES:F:KUTLKNF|VEl:WUJLWEPUJ��HS�lHS j °ESLP´n ­®°ESLP�¿*O:W�¿�G:P�KHPL¯S�GElEVE�Yl:WNVEGEVLKHWNO j O:W n ­®°ESLP�¿*O:W�¿�G:P�KHPL¯F�WEWNlHR8KUOEGEVHSLP|WNTcFNS�OEVHS�l|WNT{I�G:PEP j O:W n ­®°ESLP�¿*O:W�¿�G:P�KHPL¯J�GElEGHIES�VHS�loJ�lHS<D\S�mLKhI8KUOEGEVLKHWNO j O:W n ­®°ESLP�¿*O:W�¿�G:P�KHPL¯
Ph]8d�ÃE^HZE»cWh]:aL^Hgh`riÞQKUOHR8Khº8KhRHk:GEmoº�GElrDhF�WUº�GElolHILPzSLPNVLKhI�GEVLKHWNO j O:W´n ­®°ESLP�¿*O:WL¯J�l:WHFNSLPEP�KUO�MXKUO y G:PUS�mLKUOHScILWURES j O:W´n ­®°ESLP�¿*O:WL¯

v���¨���CED � � � GHRERcO:WNlHI�GEmYS � k:GEVLKHWNOuPU°LPNVHSEILP.Q�P�KUVHS<DUPUJES:F:KUTLKNFoVEl:WUJLWEPUJ��HS�lHS
G�]:bL^HgNbL^YP�^U_h[<Z.QG y PEWNmNk:VHS j ����Ch�«n ­�[<dNa:dNbLi:¯lHS�mEGEVLKhºES j �.���E�«n ­�[<dNa:dNbLi:¯
ILgNe:dE»E»�^�`:_�QF�WNOEVLKUONkrKUVH° y S�VH�ESES�OcOHS � P j O:W´n ­®°ESLP�¿*O:WL¯ONk�I y S�l|WNTYJ�GElEGHIES�VHS�l:P{JES�l{R�GH° j �E�E�cn ­���Q¥G:PcKUOYOHS � ¯
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The final results are contained in the file
& " ��! 3 � ��0�� : like

� p8DUqhk:mrDhsEt¦Cht�Q�CU�DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDm:WHFHGEmoMNSLWURES�VLKNFcR�GEVNk�I�Q¡�:M�PuD©¨Hv
ONk�I¬PNVEGEVLKHWNOoOEGHIES �ô­®I<¯ °ô­®I<¯ �²­®I<¯ TEmEG�M
C � C y lNk8P|Chp8Ch�8C\I:�E�Hv v�� �H³ ¨EsEp���¨ � v ³ pE� ³ �Hv:�.� ³ �EtE� v�s8ChsHv ³ �.���EpEtHv ICU�Hp´�:WEPHMuChp��H�HvHI:�E�Ep pE¨EsEs �E� �.� � Ch¨E� pEsEt ³ p8C ��¨ � ¨E¨ �H�8CU�H� ³ ¨���p�� � s ICEC ³ qEWH�NSµC �E� �HvHI:�E�8C pEtEtHv�sHv���� � ¨Hv � C�v��Es8CU�Hp�� ³ �Nv:� �H�E�Es�� ³ C ��p8CEChp ICht8C¶��V��HlXC�v � �8C\I:�8Ch� v�� ³ �E�H¨E����t�� ³ � sEp8Ch¨��Hp���t ³ �Hs v�¨E�8CU�HtE¨����Hv�t�� TCU�Hs«WNO:PNGXCh�Hv�� � I:�E�Hv pEp ³ �Et��H¨���t �H³ v ³ CECh¨ ³E³ ���Hv ³ p �HpHv�s ³ ¨Et���¨EtEs ³ ICU�H¨·�:KhIEIµC�v��E�8C\I:�E�Hv v�pEp8C � s ³ ��Cht��Ht �Ht ³ �E�E�.� ³ p��H¨ v�tEpEp8ChpEp���¨�� ³ s I

Note, that the coordinates of station Wettzell were kept fixed on their a priori values (flag “
&
”).
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4.2 Example 2: Local Campaign

4.2 Example 2: Local Campaign

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

N

Jeizinen

Turtmann

Agarn

Braentschen

20  BRAE 2 31 JEIZ GPS

70  TURT 7

61  AGAR GPS

4.9 km

2.9 km
2.4 km

2.0 km

Ergich

40  ERGI 4

Figure 4.2: Stations used in Campaign 5 687:9<;<=<>��
fore we will point out only the main differences for processing strategy and program options if data
stemming from a local campaign are processed.

Those who are interested in re-processing this example will find all necessary data in our anonymous
ftp area (see previous section) in the directory

!#" ��$�%.&�'�(*)�+\$�,.-���,�/�0 � /�1 !�2 (�3�/�, � �����.����	�
���4

Campaign Setup

Use Menu 1.1 to define a new campaign
����������	�
��

and copy the downloaded files in corresponding
directories. At the end you should have the following files:

� Q�w�RLWHFUk:v���� � ��GEVHI��� Q�w�RLWHFUk:v���� � ��R�GEVHJ�GEOE� R�GEVrChp � �E�.��J�GEO� Q�w�RLWHFUk:v���� � ��W y PN�� Q�w�RLWHFUk:v���� � ��WNl y �� Q�w�RLWHFUk:v���� � ��WNlE�E�� Q�w�RLWHFUk:v���� � ��Whk:VE�� Q�w�RLWHFUk:v���� � ��lEGH��� G�MHGEl �H³ �E����sEp�W·S�l�M:K �H³ �E����sEp�W«VNk:lEV �H³ �E����sEpHOG�MHGEl �H³ Ch����sEp�W·S�l�M:K �H³ Ch����sEp�W«VNk:lEV �H³ �E����sEp�Wy lEGHS �H³ �E����sEp�W¬qUS8KN� �H³ �E����sEp�W«VNk:lEV �H³ Ch����sEpHOy lEGHS �H³ Ch����sEp�W¬qUS8KN� �H³ Ch����sEp�W«VNk:lEV �H³ Ch����sEp�W� Q�w�RLWHFUk:v���� � ��PNVEGE� GHJ�lLKHWNlLK���FHlHR

We use the broadcast instead of precise orbits in this example. The baselines are very short and there-
fore the accuracy of broadcast orbits is considered sufficient for this campaign. However, we use the
broadcast orbits only to demonstrate the corresponding processing steps. The advantage of the IGS
precise orbits is their much higher reliability and quality and we recommend to use these even for
local campaigns. The station names are given in Figure 4.2 and are the same to those in the RINEX

Bernese GPS Software Version 4.0 Page 71



4. Processing Examples

files. Therefore, we do not need any station name translation table. The same is true for antenna
heights and receiver/antenna names (you will use options “

� �
” in Panel 2.7.1 later). Before starting

the actual processing you have to check two more things: usage of a proper Earth’s Rotation Para-
meter file (e.g.

��	���
#� £�£ � � /�0�( ) and the satellite problem file
, ! '�
#� £�£ � � ��0�1 . You have to set both

files in Panel 0.3.1 (both files are available through ftp in
!#" ��$�%�&�'�(*)�+�$�,.-���,�/�0 � A�/ � 4 (see Chapter

7). Looking at the file
, ! '�
#� £�£ � � ��0�1

PNGEVHS�mEmLKUVHScJ�l:W y mHSEILP.Q*I�GEO:WUSHk�º�lHSLP|WNl y GHR|W y PUS�lHº�GEVLKHWNOµKUOEVHS�lHº�GEm:P C � DUqhk:OrDhs �DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDED
PNGEVHS�mEmLKUVHS«J�l:W y mHSEI G�FHVLKHWNO TEl:WUI V:W�E� � � °E°E°E°cIEI{RERc�E�{IEIuPEPð°E°E°E°YIEIYRERc�E�YIEI|PEP

� p � � ChsEsEpc�Es � �uCEC©v:�Y�E�� v � � ChsEsEpc�Es �H³ CEC©v:�Y�E�C p C ChsEsEpXCh�{�Ep � pY�E�c�E�¬ChsEsEpuCh�Y�EtuC � �E�Y�E�� p C ChsEsEpc�Es �H³ �E�Y�E�c�E�¬ChsEsEpuCh�Y�8C � vo�E�Y�E�� v p C ChsEsEpc�Es �H³ �E�Y�E�c�E�¬ChsEsEpuCh�Y�8C � vo�E�Y�E�p8C � � ChsEsEpXCEC©�8CÇ�E�Y�E�c�E�
J�l:W y mHSEI�QxI�GEO:WUSHk�º�lHS:ÑE�.¿�J��EG:PUS:Ñ8C�¿�F�WURES:Ñ � ¿�F�WURES:§NJ��EG:PUS:ÑEpG�FHVLKHWNO QâOHSE�oGEl�FEÑE�.¿�I�GElE��Ñ8C�¿*lHSEILWUºES:Ñ �

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

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

! (�0 " �.0 " � ��0�� ).

Transfer Part

In Example 2 it is necessary to transfer not only the RINEX observation files into the Bernese
format ( Menu 2.7.1 ) but also the navigation messages (broadcast orbits). This has to be done in
Menu 2.7.2 . This program has no options, only the input files have to be specified by the user. Sev-
eral files may be processed in one program run.

Orbit Part

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

PN�LKUTEV:P.QDEDEDEDEDED mEG:PNV{IESLPEPNG�MNS y S�T:WNlHSXPN�LKUTEV TLKUl:PNVYIESLPEPNG�MNSoGETEVHS�luPN�LKUTEVONk�IÄPNGEV R�GEVNk�I VLKhIES �ESES�� V��NS R�GEVNk�I VLKhIES �ESES�� V��NS
C � v sEp8Dh�Es8D �H³o� ��Q��E��Q��E� ³ ChtïCU�H¨Hv��E���çsEp8Dh�Es8D � ¨Ä��Q��LC Q�vEv ³ Cht¬C ³ �HsE�Hv��
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However, do not panic. By using the correct satcrux file
, ! '�
�� £�£ � � ��0�1 (see above) the problem

of satellite 24 is correctly handled (the observations of satellite 24 will not be used for day 270). In
Menu 3.2 (creation of tabular orbits) there are two differences: you have to specify that you are us-
ing

$�0�� ! ��� ! ,.'
ephemerides and therefore you cannot create a file containing satellite clocks. When

running program ORBGEN ( Menu 3.3 ) only one option should be set differently in Panel 3.3–2 :

p���p8D � MNS�OHS�lEGEVHSµPNVHR���WNl y KUV:P.QÚKUOHJHk:V
WNbNÉr^Ua{ILgNe:dE»cWh]:aL^Hgh`ri�QJ�GElEVLKUGEmYRES�lLKhº�� j GEmEmHJ�GEluná­ÀO:WNOHJES�l�¿�RE°�OEGEmEm�¿�GEmEmHJ�GElr¯
JLZNb:Z\[<dNa:dNbuiHdE»Ed�ÃUaL^Hgh`�QR:�cd�iUaL^Â[<ZNaL^Hgh` ­®J:�8¯ j °ESLPYn ­®°ESLP�¿�O:WL¯°:�cd�iUaL^Â[<ZNaL^Hgh` ­®J � ¯ j °ESLPYn ­®°ESLP�¿�O:WL¯���cd�iUaL^Â[<ZNaL^Hgh` j O:W´n ­®°ESLP�¿�O:WL¯
JLdNbL^HgNeL^EÃzJLZNb:Z\[<dNa:dNbµiHdE»Ed�ÃUaL^Hgh`�QJLdNbL^HgNeL^EÃ�RYa:dNbh[�i j O:W´n ­®°ESLP�¿�O:WL¯JLdNbL^HgNeL^EÃ�°Ya:dNbh[�i j O:W´n ­®°ESLP�¿�O:WL¯JLdNbL^HgNeL^EÃ{�{a:dNbh[�i j O:W´n ­®°ESLP�¿�O:WL¯

It does not make sense to introduce the full orbit model (6+9 parameters) if broadcast orbits are used.
The classical (6+2) model is sufficient – see Chapter 8 and Table 8.6.

Processing Part

In program CODSPP the broadcast orbits are used instead of the standard orbits. Because of the fact
that the broadcast orbits contain the information about the satellite clocks, too, no additional satellite
clock file is required. Be careful to use the corresponding broadcast orbit file for each of the sessions.

v�� � J�l:WHFNSLPEP�KUO�M�Q�F�WUREScJ�l:WHFNSLPEP�KUO�M
FHGHIEJ�GLKNMHO j RLWHFUk:v�� � n

qEghÉXKUe:dh`:aL^UÎL^EÃHZNaL^Hgh`�QqEW y FH�EGElEG�FHVHS�l j n ­�É8»EZh`�ÍugNb|Ã�f8ZNb:Z�ÃUa:dNboÎEb:g\[XGuDÇ�.¿��|DÇs8¯
K�`E]E¾:acTL^H»Ed�i�QF�WURES jYÈEÈEÈEÈE�H³ � È n F�WEWNlHR8KUOEGEVHSLP j GHJ�lLKHWNlLK·ny l:WNGHR:FHG:PNV j VNk:lEV �H³ �E�on PNVEGEOHR�GElHRuWNl y KUV j O:W nS:FEFNS�OEVElLKNF:KUVLKhSLP j O:W n PNGEVHS�mEmLKUVHSuFHm:WHFH�:P j O:W n
Wh¾:aN]E¾:acTL^H»Ed�i�QF�WEWNlHR8KUOEGEVHSLP j O:W n lHSLP�KhRHk:GEm:P j O:W nJ��EG:PUS j n lHSLPhk:mEV|Phk�IEI�GElH° j O:W n

PEdEd{�:dE»h]oJLZh`8dE»

In program SNGDIF ( Menu 4.3 ) the options are the same as in Example 1. However, you might try
to use the strategy

! ��'�� Õ ,.' ! 0 instead of
��$�, Õ 2�! 1 . This strategy will create the baselines according

to Figure 4.2 (forming a “star” with the shortest baseline lengths).

The options of program MAUPRP ( Menu 4.4.2 ) are described in detail in Section 10.5. The second
example in that section stems from the Turtmann campaign discussed here. The only difference
with respect to the options selected in Example 1 (Section 4.1) is that the strategy

$���' ¸ instead of��� 2 $ "@� /��
is specified in Panel 4.4.2–1 and that we set the maximum ionosphere difference to 30 %

in Panel 4.4.2–4 :
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4. Processing Examples

v���v�� � D�v OHSE�YJ�lHSEJ�l:WHFNSLPEP�KUO�M�QªKUOHJHk:Vcv
Wh¾:a:»�^HdNbcl:dHñ�d�ÃUaL^Hgh`�QWhk:VEmLKhS�lclHSLqUS:FHVLKHWNO j °ESLPYn ­®°ESLPogNbYO:WL¯I�GE����W y PUS�lHº���MHGHJ j Ch¨8C n iHd�ÃHgh`:eLiI�GE����KHWNO:WEP.��R8KUTET j pE� n ]8dNbLÃHdh`:aLiogNÎYmrC�ÃUÁLÃH»Ed�i
PEdNaEaL^�`:_|gNÎYO:dUÏcGh[:Ér^U_N¾r^UaL^Hd�i�QD�KUTcFN°:FHmHS|PNmLKhJ|TEmEG�McPUS�V|KUOYTLKUmHS j O:W´n ­®°ESLPogNbYO:WL¯D�KUTcFN°:FHmHS|PNmLKhJoRES�VHS:FHVLKHWNOYJ�l:W y mHSEI j °ESLPYn ­®°ESLPogNbYO:WL¯D©GETEVHS�lYGcMHGHJcmEGEl�MNS�loVE�EGEO j Ch¨8C n iHd�ÃHgh`:eLik8PUScGHI y KNMUkrKUVLKhSLPoTEl:WUIcTLKUmHS j O:W´n ­®°ESLPogNbYO:WL¯I8KUOLKhIHk�IoVLKhIESXKUOEVHS�lHº�GEmcJES�lYGHI y KNMUkrKUVH° j pE�8C n iHd�ÃHgh`:eLi

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

, ! '�
#� £�£ � � ��0�1 file.

The last two programs (GPSEST and ADDNEQ) may be used in exactly the same way as in the pre-
vious example in Section 4.1. The ambiguity resolution strategy � " & may be used for short baselines
as well (see Table 15.1). However, processing the òÜÿ and ò�� frequencies directly and using the

, " A 2�!
ambiguity resolution strategy works perfectly for baselines up to 10 km, too (except for very short
sessions). In this example you may proceed as follows:

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

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

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

For the first step specify the following options:

v����LDEC J�GElEGHIES�VHS�lcSLPNVLKhI�GEVLKHWNO�QªKUOHJHk:VXC
VLKUVEmHS j P�KNMNI�GoGHI y KNMUkrKUVH°|lHSLPEWNmNk:VLKHWNO n
TEb:dHÖU¾8dh`rÃUÁ�QTElHS � k�S�O�FN° j mrC�õEm � n ­ÀmrC�¿�m � ¿�m�p.¿�mEv�¿�m:��¿�mrC�õEm � ¿�m�pHõ�mEv�¿�I8KU�HS�R�¿gNb{�Hk�S yEy dh`8ZE½UILdE»hÉ8gh¾:bN`8dL¯TL^U¼:dNe|PNa:ZNaL^Hgh`.­\i:¯ QPNVEGEVLKHWNO jcö TLKUl:PNV n ­�É8»EZh`�ÍoÎ:gNb|iHdE».��»�^EiUa�¿�GEmEmogNbYO:WNOHS�¿�L^�`��÷PNa:ZNaL^Hgh`.­\i:¯ Q PUJES:F:KUGEm TLKUmHS��E� ö TLKUl:PNV�¿ ö mEG:PNVr¯PNVEGEVLKHWNO j O:WNOHS n ­�É8»EZh`�ÍoÎ:gNb|iHdE».��»�^EiUa�¿�GEmEmogNbYO:WNOHS�¿PUJES:F:KUGEm TLKUmHS��E� ö TLKUl:PNV�¿ ö mEG:PNVr¯Gh[:Ér^U_N¾r^UaL^Hd�i�QlHSLPEWNm���PNVElEGEVHS:MN° j P�KNMNI�GÄn ­Àl:Whk:OHR�¿®P�KNMNI�G��E��PUS�GEl�FH���E��S�mLKUI8KUO�¿ � KUT��E��O:W8¯KUOEVEl:WURHkLFNSc�8KhRES�mEGEOHS j O:W´n ­®°ESLPYgNbYO:WL¯KUOEVEl:WURHkLFNSomrC©GEOHRom �Yj O:W´n ­®°ESLPYgNbYO:WL¯PNGHºEScGHI y KNMUkrKUVLKhSLP j °ESLPYn ­®°ESLPYgNbYO:WL¯WhÉriHdNbEÊ:ZNaL^Hgh`¦iHdE»Ed�ÃUaL^Hgh`�QI8KUO��¡S�mHSEº�GEVLKHWNO j CU� n e:dN_Eb:dEd�iPNGHIEJ�mLKUO�MYlEGEVHS jY� v�� n iHd�Ãµ­���Q*ZE»E»YghÉriHdNbEÊ:ZNaL^Hgh`ri:¯W y PUS�lHº��¥�8KUOHRLWU� j O:W n ­®°ESLP.�E��O:WYgNb{G:P�KHPL¯
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4.2 Example 2: Local Campaign

v����LDEC ��C J�GElEGHIES�VHS�lcSLPNVLKhI�GEVLKHWNO�Q�GHI y KNMUkrKUVH°|lHSLPEWNmNk:VLKHWNO
P�^U_h[<ZLD\RLdh]8dh`:e:dh`:auGh[:Ér^U_N¾r^UaEÁol:d�iHgE»h¾:aL^Hgh`�QI�GE����ONk�I y S�luWNT{GHI y ��PEWNmHºESERXKUOcWNOHSµKUVHS�lEGEVLKHWNO|PNVHSEJ j � n ­���Q�G:»E»L¯GHI y KNMUkrKUVH°|lHSLPEWNmHº�G y mHS¦KUT{S��EG�FHVEmH°²C�KUOEVHS:MNS�lY�8KUVE�LKUO j p n iE^U_h[<ZI�GE�LKhI�GEm|P�KNMNI�GuWNTYG{lHSLPEWNmHº�G y mHS|GHI y KNMUkrKUVH° j ����� ³ n ÃUÁLÃH»Ed�iI8KUOLKhI�GEm|P�KNMNI�GuWNTYGHI y KNMUkrKUVH°ck8PUSERoT:WNlYVHSLPNV:P j �������Yn ÃUÁLÃH»Ed�i

v����LD � J�GElEGHIES�VHS�lcSLPNVLKhI�GEVLKHWNO�QÜKUOHJHk:V �
GEah[<g�i�]Ef8dNb:d{ILgNe:dE»�i�QIES�VHSLWzR�GEVEG j S��EVElEGHJLWNmEGEVHSERµná­®S��EVElEGHJLWNmEGEVHSER¦gNboW y PUS�lHºESER<¯VEl:WUJLWEPUJ����*ILWURES�m j PNGEG:PNVEGHILW�KUOHS�OXná­ÂPNGEG:PNVEGHILW�KUOHS�O�¿��:WUJ�TLKhS�mHR�¿SLPEPUS�OrD�TEl:WEWUIES�¿�R�lH° PNGEG:PNV�¿R�lH° �:WUJ�TLKhS�mHR�¿ÚgNbYO:WL¯PNa:ZNaL^EiUaL^EÃEi�QF�WNlElHS�mEGEVLKHWNO:P j�y G:PUS�mLKUOHS ná­�F�WNlElHS:FHV�¿�TElHS � k�S�O�FN°�¿ÚgNb y G:PUS�mLKUOHS<¯F�WNlElHS�m���KUOEVHS�lHº�GEm j C n iHd�ÃG�J�lLKHWNlLKYP�KNMNI�G j �����E� � n [
TN¾:bEaNf8dNb|Wh]:aL^Hgh`ri�QJ�lLKUOEVLKUO�M j O:W n ­®°ESLP.�E��O:WcgNbYG:P�KHPL¯�HS�mHIES�lEV j O:W n ­®°ESLP.�E��O:WcgNbYG:P�KHPL¯WNl y KUVYGHRLqhk8PNVHIES�OEV j O:W n ­®°ESLP.�E��O:WcgNbYG:P�KHPL¯PUJES:F:KUGEmclHS � k�SLPNV:P j °ESLP·n ­®°ESLP.�E��gNbcO:WL¯

The only special request to be selected in Panel 4.5–2.4 is the estimation of the site-specific tropo-
sphere parameters. 4 tropospheric parameters per station are probably sufficient.

In the second step the normal equations are saved. You may use exactly the same options as in Sec-
tion 4.1 (do not forget to set the option

���.0�0�/�3 ! ' " � � ,
in Panel 4.5–2 back to

���.0�0�/���'
– option$ ! ,�/�3 " � /

was used only for ambiguity resolution in the session mode). As in Section 4.1 it is re-
commended not to fix any station ( Panel 4.5–1 ) but to constrain instead the coordinates of one
(arbitrary – e.g. the first) station. The only difference with respect to the options used in Section 4.1
might be the frequency which is processed. Of course, it is possible to use the ionosphere-free ( ò*ó )
linear combination again. But for very small campaigns (baselines up to 10 km) better results may
be achieved if the òªÿ and/or ò
� carriers are used. This is due to the higher noise on ò*ó . When using
òÜÿ and/or ò�� you should use a local ionosphere model (e.g. generated in Menu 4.5 or Menu 4.7 )
to correct for the scale factor caused by the ionospheric delays (see Chapter 13 for details concerning
the modeling of the ionosphere).

The third and last step consists of one ADDNEQ run. In this step the options are identical to those
in Section 4.1. The result of ADDNEQ is a “final” coordinate file which will look like this:

� ¨8DUqhk:mrDhsEtµC ³ Q�pE�DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDEDm:WHFHGEmoMNSLWURES�VLKNFcR�GEVNk�I�Q¥�:M�PuD©¨Hv SEJLWHFH��QªChsEsEp8Dh�Es8D � ¨µCEC Q��Hs�Q�v:�
ONk�I¬PNVEGEVLKHWNOoOEGHIES ��­®I<¯ °±­®I<¯ �²­®I<¯ TEmEG�M
³ �åVNk:lEV v�p ³ v�p ³ v����H�Es � �Hs8C�v�¨E��� ³ � ³ s v:�H¨EsEpEtE¨�� ³ � � � Tt8C¶G�MHGEl v�p ³E³ pHv�����t��H�E� �H¨ ³E³ s��.��pEs8Ch¨ v:�H¨E¨ � �Et���pEp ³ p I� � y lEGHS v�p ³ p��H�Hv���¨E¨��Ht �HsE� ³ v�¨���� � s � v:�Hs8CU�H�E¨���pHv�sEp Iv��ÅS�l�M:K v�p ³ �E�LCU�.��ChsEp � �HsEpE� �H³ ��v�tE¨Hv v:�H¨E¨ ³ sHv���¨Es ³ s Ip8CðqUS8KN� v�p ³ p � �E¨�� �E� �LC �HsEpE� ³ t���t��Hp ³ v:�Hs8CU�LCh¨���vrCU�LC I
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4. Processing Examples

4.3 Example 3: Rapid Static Positioning

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

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

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

We give an example based on the same data as used in Example 2 in the previous section (Turtmann
93 Campaign). It makes no sense to repeat all the steps shown there. Actually, the campaign setup,
transfer part, orbit part, and pre-processing part would be exactly the same in the case of rapid static
positioning. Make sure that you define sessions of at least one hour in length even if your observa-
tions merely cover a few minutes, because of the orbit integration in Menu 3.3 ) Therefore we start
directly with the processing of one single difference file (baseline Turtmann-Agarn) with program
GPSEST to demonstrate the usage of the general search ambiguity resolution algorithm. The single
difference file contains the entire 24-hour session. It is not necessary (and even not recommended)
to use the general search for such long sessions (static method). The QIF algorithm is superior to the
general search if long sessions are used. Here, we use only 1 minute (3 observation epochs) from the
single difference file. This is done by setting an observation window in Panel 4.5–1.2 (be aware
that this is only an example; in real life you will probably want to use all available data – but only 1
minute may be available):

v����LDEC � � J�GElEGHIES�VHS�lYSLPNVLKhI�GEVLKHWNO�QÜW y PUS�lHº�GEVLKHWNOo�8KUOHRLWU�LP
PNVEGElEVcR�GEVHS S�OHRYR�GEVHS

ÁEÁÇ[E[XeEe fEf�[E[¦iEi ÁEÁ©[E[ueEe fEf{[E[¦iEi
j sEpY�Es �H³ n j C � �E�Y�E�cn j sEp{�Es �H³ n j C � �8CÇ�E�cn

The important options are given in the following 3 panels:
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4.3 Example 3: Rapid Static Positioning

v����LDEC J�GElEGHIES�VHS�lcSLPNVLKhI�GEVLKHWNO�QÜKUOHJHk:VµC
VLKUVEmHS j MNS�OHS�lEGEm|PUS�GEl�FH�cGHI y KNMUkrKUVH°|lHSLPEWNmNk:VLKHWNO n
TEb:dHÖU¾8dh`rÃUÁ�QTElHS � k�S�O�FN° j mrC�õEm � n ­ÀmrC�¿�m � ¿�m�p.¿�mEv�¿�m:��¿�mrC�õEm � ¿�m�pHõ�mEv�¿�I8KU�HS�R�¿gNb{�Hk�S yEy dh`8ZE½UILdE»hÉ8gh¾:bN`8dL¯TL^U¼:dNe|PNa:ZNaL^Hgh`.­\i:¯ QPNVEGEVLKHWNO jYö TLKUl:PNV n ­�É8»EZh`�ÍoÎ:gNbuiHdE».��»�^EiUa�¿�GEmEmogNbcO:WNOHS�¿�L^�`��÷PNa:ZNaL^Hgh`.­\i:¯ Q PUJES:F:KUGEm TLKUmHS��E� ö TLKUl:PNV�¿ ö mEG:PNVr¯PNVEGEVLKHWNO j O:WNOHS n ­�É8»EZh`�ÍoÎ:gNbuiHdE».��»�^EiUa�¿�GEmEmogNbcO:WNOHS�¿PUJES:F:KUGEm TLKUmHS��E� ö TLKUl:PNV�¿ ö mEG:PNVr¯Gh[:Ér^U_N¾r^UaL^Hd�i�QlHSLPEWNm���PNVElEGEVHS:MN° j PUS�GEl�FH�un ­Àl:Whk:OHR�¿®P�KNMNI�G��E��PUS�GEl�FH���E��S�mLKUI8KUO�¿ � KUT��E��O8WL¯KUOEVEl:WURHkLFNS|�8KhRES�mEGEOHS j O:W´n ­®°ESLPYgNbYO:WL¯KUOEVEl:WURHkLFNSumrCªGEOHRcm �Yj O:W´n ­®°ESLPYgNbYO:WL¯PNGHºEScGHI y KNMUkrKUVLKhSLP j °ESLPYn ­®°ESLPYgNbYO:WL¯WhÉriHdNbEÊ:ZNaL^Hgh`�iHdE»Ed�ÃUaL^Hgh`�QI8KUO��¡S�mHSEº�GEVLKHWNO j CU� n e:dN_Eb:dEd�iPNGHIEJ�mLKUO�MYlEGEVHS j � n iHd�Ãµ­���Q*ZE»E»YghÉriHdNbEÊ:ZNaL^Hgh`ri:¯W y PUS�lHº��¥�8KUOHRLWU� j °ESLP n ­®°ESLP.�E��O:WYgNb{G:P�KHPL¯

v����LDEC ��p J�GElEGHIES�VHS�lcSLPNVLKhI�GEVLKHWNO�Q�GHI y KNMUkrKUVH°ulHSLPEWNmNk:VLKHWNO
M�dh`8dNb:ZE»cPEdEZNbLÃ�fµPNaEb:ZNa:dN_EÁ�Qy G:PUS�mLKUOHS<D\�8KHPUSXGHI y KNMUkrKUVH°|lHSLPEWNmNk:VLKHWNO j °ESLPYná­®°ESLP�¿�O:WL¯
PUS�GEl�FH�Y�8KhR�VE�XKUO�k:OLKUVoWNToPNVHR��¡RESEº�� j � nI�GE�LKhIHk�IoGEmEm:WU�ESERulHILP�­ÀTLKU�HSER<¯U½NlHILP�­ÀTEm:WNGEVr¯ j´� nI8KUOLKhIHk�IoGEmEm:WU�ESERulHILP�­ � D�OHRoGHI y ¯U½NlHILP�­hCEDUPNV y SLPNVYGHI y ¯ j C ��v«nPUS�GEl�FH�Y�8KhR�VE�oT:WNlcMNSLWUIES�VElH°<D�TElHSESXm�F²­ÀmrCÇFN°:FHmHSLPL¯ j ����Cðn

v����LD � J�GElEGHIES�VHS�lcSLPNVLKhI�GEVLKHWNO�QÜKUOHJHk:V �
GEah[<g�i�]Ef8dNb:d{ILgNe:dE»�i�QIES�VHSLWzR�GEVEG j S��EVElEGHJLWNmEGEVHSERµná­®S��EVElEGHJLWNmEGEVHSER¦gNboW y PUS�lHºESER<¯VEl:WUJLWEPUJ����*ILWURES�m j PNGEG:PNVEGHILW�KUOHS�OXná­ÂPNGEG:PNVEGHILW�KUOHS�O�¿��:WUJ�TLKhS�mHR�¿SLPEPUS�OrD�TEl:WEWUIES�¿�R�lH° PNGEG:PNV�¿R�lH° �:WUJ�TLKhS�mHR�¿ÚgNbYO:WL¯PNa:ZNaL^EiUaL^EÃEi�QF�WNlElHS�mEGEVLKHWNO:P j�y G:PUS�mLKUOHS ná­�F�WNlElHS:FHV�¿�TElHS � k�S�O�FN°�¿ÚgNb y G:PUS�mLKUOHS<¯F�WNlElHS�m���KUOEVHS�lHº�GEm j C n iHd�ÃG�J�lLKHWNlLKYP�KNMNI�G j �����E� � n [
TN¾:bEaNf8dNb|Wh]:aL^Hgh`ri�QJ�lLKUOEVLKUO�M j O:W n ­®°ESLP.�E��O:WcgNbYG:P�KHPL¯�HS�mHIES�lEV j O:W n ­®°ESLP.�E��O:WcgNbYG:P�KHPL¯WNl y KUVYGHRLqhk8PNVHIES�OEV j O:W n ­®°ESLP.�E��O:WcgNbYG:P�KHPL¯PUJES:F:KUGEmclHS � k�SLPNV:P j O:W n ­®°ESLP.�E��gNbcO:WL¯

For more information concerning the options in Panel 4.5–1.3 we refer to the corresponding help
panel and to Chapter 15. In the first part of the output of program GPSEST (ambiguity-free solution)
we may read

ONk�I¬PNVEGEVLKHWNOoOEGHIES·J�GElEGHIES�VHS�l G{J�lLKHWNlLKzº�GEmNk�S OHSE�Yº�GEmNk�S OHSE�<D©G{J�lLKHWNlLKÅlHILPDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED�DEDEDEDt8C¶G�MHGEl � v�p ³E³ pHv�����tEt�� � v�p ³E³ pHv���� � tEtEs Dh����pEsE¨Ep ����p8C ³ �° �H¨ ³E³ s��.��pEs8C ³ �H¨ ³E³ s��.��v�¨E¨ ³ �����Es ³ � ��� � pE�Es� v:�H¨E¨ � �Et���pHv ³ � v:�H¨E¨ � �Et�� � sEpHv Dh�������HpEt ����Ch���Ht
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4. Processing Examples

Taking into account that the a priori coordinates are excellent it is obvious that with 1 minute data the
ambiguity-free solution really does not give satisfactory results. This is also reflected by the formal
rms errors of the coordinate estimates. The real-valued estimates of the ambiguities and their formal
rms errors are given in the following table:

lHS�THS�lHS�O�FNSGHI y KåTLKUmHS|PNGEV��¥SEJLWHFH�cTEl � ��mEToFHmNk«GHI y K{FHmNk GHI y KNMUkrKUVH° lHILP V:WNVEGEmcGHI y KNMUk��DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED:DEDEDED�DEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDEDED�DEDED:DEDEDED�DEDED�DEDEDED�DEDEDED�DEDED:D
C C C�v C´C C v ³ C � ��� � � ��tE� D � p��H�Es���sE¨� C CU� C´C C t ³ C C ��v � C ��tE¨ DU� � �H¨����H¨p C p8C C´C C ¨ ³ C C ��sEs C ��s ³ DECh���E�Hp����8Cv C C�v C � C v ¨ C C ��� ³ � ��� � DECh¨Ep8Chs���v�p� C CU� C � C t ¨ C C ��Ch� C ��p8C D�v��Es ³ ��sE�t C p8C C � C ¨ ¨ C C ���E� C ���Nv Dh¨ �E� p���v:�

The rms errors of the ambiguities are larger than one cycle. Therefore it is necessary to use the general
search for ambiguity resolution. The general search algorithm provides the following information:

GHI y KNMUkrKUVH°ulHSLPEWNmNk:VLKHWNOoJ�l:WNV:WHF�WNmcT:WNlcMNS�OHS�lEGEmXPUS�GEl�FH��Q
ONk�I y S�luWNTYO:WNOrD�GHI y KNMUkrKUVH°uJ�GElEGHIES�VHS�l:P.Q pÌ­ÀO:WNV{J�lHS<D\S�mLKhI8KUOEGEVHSER<¯ONk�I y S�luWNTYGHI y KNMUkrKUVH°|J�GElEGHIES�VHS�l:P Q tONk�I y S�luWNT{RER<DUW y PUS�lHº�GEVLKHWNO:P Q C �
PUS�GEl�FH�uPNVEGEVLKHPNVLKNF�PDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDONk�I y S�luWNTYGHI y KNMUkrKUVH°µPUS�V:PHÑ C � �lHILP{G�FHVNk:GEmEmH°uF�WUIEJHk:VHSER Ñ p��RHk�IEIE°XPUS�V:P Ñ s��
Ý lHILP lHILPE½NlHILPLC GHI y KNMUkrKUVLKhSLPDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED:DEDEDED�DEDED�DEDEDED�D
Cz�����E�E�E¨ C ���E�E� �´�´�´�´�·�� �����E� � � p����E�Es s´s´s ³´³·³pc�����E���H� t����E� ³ Dhs´�´�uD ³ �·�
GHI y KNMUkrKUVH°ulHSLPEWNmNk:VLKHWNOXPhkLFEFNSLPEPNTNk:mlHILP�­ÀTLKU�HSER<¯U½NlHILP�­ÀTEm:WNGEVr¯ Ñ C ��pHv ³lHILP�­ � D�OHRuGHI y PUS�Vr¯U½NlHILP�­hCEDUPNV|GHI y PUS�Vr¯ÇÑ p����E�Es

lHS�THS�lHS�O�FNSGHI y KåTLKUmHS|PNGEV��¡SEJLWHFH�oTEl � ��mETcFHmNkÄGHI y K{FHmNk GHI y KNMUkrKUVH° lHILP V:WNVEGEmcGHI y KNMUk��DEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED:DEDEDED�DEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDEDED�DEDED:DEDEDED�DEDED�DEDEDED�DEDEDED�DEDED
C C C�v CåC C v ³ C � D � p��LC � �� C CU� CåC C t ³ C � DU� � tE���p C p8C CåC C ¨ ³ C � DECh���E�E�.�v C C�v C � C v ¨ C � DECh¨Ep � C �� C CU� C � C t ¨ C � D�v��EsEs��t C p8C C � C ¨ ¨ C � Dh¨ �E� �.�
³ C C CåC C C DEDED©lHS�THS�lHS�O�FNS²DEDED C ³�� p � �¨ C C C � C C DEDED©lHS�THS�lHS�O�FNS²DEDED ChpHv � ¨��

The ambiguity resolution was successful. The two criteria (
0 2 ,���& " 1�/�������0 2 ,��E&�3�� ! '��

and0 2 ,��L� Õ � � !�2 $ç,�/�'�����0 2 ,�� � Õ ,�' !�2 $ç,�/�'��
) are described in Chapter 15. Please note, that
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4.3 Example 3: Rapid Static Positioning

only 4 satellites were tracked. This demonstrates the power of the general search algorithm. The
ambiguities were resolved correctly which may be seen from the results of the ambiguity-fixed
solution:

ONk�I¬PNVEGEVLKHWNOoOEGHIES·J�GElEGHIES�VHS�l G{J�lLKHWNlLKzº�GEmNk�S OHSE�Yº�GEmNk�S OHSE�<D©G{J�lLKHWNlLK lHILPDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDEDED�DEDED�DEDEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDED�DEDEDED�DEDEDED�DEDED�DEDEDED:DEDEDED�DEDED�DEDEDED�DEDED�DEDEDED
t8C¶G�MHGEl � v�p ³E³ pHv�����tEt�� � v�p ³E³ pHv�����t ³ � ³ �����8Ch��� �����E�8C �° �H¨ ³E³ s��.��pEs8C ³ �H¨ ³E³ s��.��pEsE¨Et �����E�EtEs �����E�E�Et� v:�H¨E¨ � �Et���pHv ³ � v:�H¨E¨ � �Et���p��E�H� �����E�E¨E� �����E�E�Es

The accuracy of the resulting coordinates (about 1 cm, assuming that the a priori coordinates are
correct) is typical for rapid static positioning. Note the change in the rms errors of the coordinate
estimates with respect to the corresponding values of the ambiguity free solution.
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5. Processing and Naming Defaults

The topic of this chapter are the options of the Bernese GPS Software which may be set in Menu 0
In the distributed version of the software most of these options are already set correctly and you will
have to change none or only a few of them. Is is important, however, that you are aware of the default
options and names.

� RES�TEGNk:mEV:P.QÚWUJ�VLKHWNOYIES�ONk

C J�l:WHFNSLPEP�KUO�M Q¢RLdNÎ:Zh¾8»NaXWh]:aL^Hgh`ri�Î:gNb{J�b:g�ÃHd�iEiE^�`:_� �E� J�l:WHMHlEGHIuOEGHIESLP Q¢RLdNÎ:Zh¾8»Na|O:Z\[<d�izÎ:gNb{J�b:gN_Eb:Z\[�ipä�E� R�GEVEG:PUS�V|OEGHIESLP Q¢RLdNÎ:Zh¾8»Na|O:Z\[<d�izÎ:gNb{RLZNa:Z�iHdNaLivÞ�E� PHFHlLKhJ�VoOEGHIESLP Q¢RLdNÎ:Zh¾8»Na|O:Z\[<d�izÎ:gNboP�ÃUbL^�]:aLiH½HF�g\[E[<Zh`:eXTL^H»Ed�i

The default options for the processing are set in Panel 0.1 . This panel is accessible through the
“
(�0��.��/�&

” command, too. The options are described in detail in Chapter 3 and in the corresponding
help panel. On multitasking systems you will probably want to set the option “ Ø ��$â��3 ! ,�,

” accord-
ing to your preferences. For special purposes you may wish to set the option “

,���$ 2ü" ' Ø �.$�, ” to “
� �

”
(instead of the recommended “

þ�/�,
”) to be able to edit the input

" Õ ,
� Õ and

& Õ files before starting the
programs (see Chapter 3).

The names of all the programs which may be started using the menu system are specified in
Menu 0.2 The paths to the programs are specified, too. There is little chance that you will ever need
to change these program names.

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

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

etc. in the directory $&%�' ���� �( or )*$,+ �*�� , $-%/. ���� in
Unix and DOS notation respectively).

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

In Menu 0.3 the paths and extensions of all file types used by the Bernese GPS Software are set. The
file paths and and the file name extensions are used to distinguish among various kinds of information
stored in files. Starting a program using the menu system the user has to specify the names of the input
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5. Processing and Naming Defaults

and output files as 8-character strings. The extensions of the file names are appended automatically
by the menu system. In the same way the menu system automatically adds the full path to the files
using the path to the currently processed campaign and a subdirectory of the campaign (see Chapter
6). The file name extensions of the various file types and the subdirectories to which the files belong
are specified in Panel 0.3.2 – Panel 0.3.5 . You may look at these panels but we recommend not to
change any settings. The only exception is the Panel 0.3.1 which is accessible using the “

A�/ � & " 3
”

command, too. The panel looks like

����p8DEC RES�TEGNk:mEV:P.Q�MNS�OHS�lEGEmcR�GEVEG:PUS�VcOEGHIESLP
M�dh`8dNb:ZE»�RLZNa:Z�iHdNaLi�QMNSLWURES�VLKNFYR�GEVNk�I j R�GEVNk�I�� n F�WNO:PNVEGEOEV:P j F�WNO:PNV�� nJ��EG:PUS|FNS�OEVHS�lYS:FEF�� j J��EG:P KNM�P.���8C´n lHS:FNS8KhºES�luKUOET:W j lHS:FNS8KhºES�l�� nS�GElEVE�YJLWNVHS�OEVLKUGEm j MNSEI�V�p�� n JLWNmHSuKUOET:WNlHI�GEVLKHWNO j FE�Hv ChsEsEt���S�lHJµnJLWNmHSuWNTET:PUS�VcF�WUS�T�� j JLWNm:WNTET�� n mHS�GHJ|PUS:F�WNOHRLP j MNJLPhk:V�F�� nPNGEV��¥J�GElEGHIES�VHS�l:P j PNGEVHS�mEmLKUV���VEVEVµn I�GEO:WUSHk�ºES�l:P{S�V�F�� j PNGEV ChsEsEt���FHlE�XnP�KUOHS��oMNS�OHS�lEGEmcTLKUmHS j P�KUOHS���� n PNVEGEVLKHWNOYJ�l:W y mHSEILP j nS�¼Ea:dh`riE^Hgh`ri�QKhS�l:P y k:mEmHS�VLKUO:P j KhS�lon l�FNº�l:½NGEOEV���OEGHIESXVElEGEO:PNmEGEVLKHWNO|VEG y mHSLP j VElEO|n
JLZNaNfoa:g�aNf8dzRLZNa:Z�iHdNaLi�Q j ��Q�w�MNS�OE� nK�`E]E¾:aYTL^H»Ed�i�Q JLZNaNf S�¼Ea:dh`riE^Hgh`OrD�¿ÀK:D�¿�TrD�TLKUmHSLP j k�Q�w�KUOHJ�� n j KUOHJ|nPN�HS�mHS�V:WNOoTLKUmHSLP j ��Q�w�PN�EmE� n j PN�EmonJ�GEOHS�m{k�JER�GEVHScR8KUlHS:FHV:WNlH°|mLKHPNV:P j ��Q�w�PN�EmE� n j k�JER|n
GN¾:¼L^H»�^HZNbEÁcTL^H»Ed�i¦­ÂP�ÃUb:ZNaLÃ�fuTL^H»Ed�i:¯ j k�Q�w��LWNlE�E� n j PHFHlonS�bEb:gNb{ILd�iEiHZN_:d{TL^H»Ed�­ÀTN¾8»E»�O:Z\[<dL¯ Q j k�Q�w��LWNlE�E�HS�lEl:WNl���ILPHM n

and probably you will have to update two options, namely:

(���3�/ " � &��.0 2�! ' " � � )
the file which contains the earth orientation parameters for the time span of
the currently processed campaign, and2�!�� ��/���×�/�0�, /�'�� � )
the file which contains the information about satellite problems.

The newest versions of these files are available on our anonymous ftp account ( 
���������
���
������������ � )
in the directory

!ü" ��$�%.&�'�(�)�+\$�,�-���,�/�0 � A�/ � 4 . Maybe, you want to change the file containing the
information about receiver antenna phase centers and their variations (option “

( ¸ ! ,�/â��/ � '�/�0
/���� � ”). For details see Chapter 17. We do not recommend to change the other options in
Panel 0.3.1 . Be aware of the fact that these general files are used by many programs without that
it is necessary to specify them explicitly when preparing a program run with the menu system. The
files given in Panel 0.3.1 will be attached automatically.

There are two important programs in the Bernese GPS Software which create output file names auto-
matically, namely RXOBV3 and SNGDIF. The first program creates zero difference observation
files from RINEX files, the second program creates single-difference observation files using zero-
difference files. The content of these files is described in Chapter 23. Let us present the naming con-
vention for the observation files (the naming conventions used for RINEX files is given in Chapter
7).

There are four types of zero-difference files, distinguished by their extensions: � (�Ù ¸ , � (�Ù�� , � ��Ù ¸ ,
� ��Ù�� (the content of these files is explained in Chapter 23). For the 8-character names of these files
we use the following convention:

1�1�1�1 Ò�Ò�Ò�Ò or
1�1�1�1 Ò�Ò�Ò�� ,
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where

1�1�1�1
is the 4-character abbreviation of the station name (see Panel 1.4.3 and an example
in Chapter 4),

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

� is the file order number within the session if there are more files belonging to one ses-
sion or 0 if there is one file only.

A similar naming convention is used for the single-difference observation files (extensions � (�, ¸ ,
� (�,�� , � ��, ¸ , � ��,�� – see Chapter 23)

1�1�þ�þ Ò�Ò�Ò�Ò or
1�1�þ�þ Ò�Ò�Ò � ,

where
1�1

and
þ�þ

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

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

1�)�+hA�/ � 4
(or

1�)N��A�/ �
,
1�)H��A�/ �

in Unix and DOS notation respectively), too. The data files in
1�)�+�A�/ � 4

are com-
mon to all campaigns (see Chapter 23).

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

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

(
is the logical device and

2 þ�� !�2 (
is the campaign name, you have

to specify the path by

(�)�+
(on VAX/VMS) or

(*)N�
(on DOS)

which means, that the campaign root directory is

(*)�+ 2 þ�� !�2 (�4
(on VAX/VMS) or

(�)N� 2 þ�� !�2 (
(on DOS).

The logical device
(

has to be defined (this is usually done in the
3�� ! ��A�(�,

script – see Chapter 24).
On Unix systems there are no logical devices. In the

3�� ! ��A�(�,
script the variable

%�(
is defined and

the symbolic link
(�)

is set in the user working directory
%����.-���0�æ

. Therefore it is possible to specify
the path as:

(*)H�

The second remark is relevant only for those users working on multiuser systems. In that case all
the users have their own version of panels (usually in

�Ú)�+�( !�� 4
directory. The only exception is
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Panel 1.1 which is in the directory
1�)�+h( !�� 4

(common to all users). Therefore all users have to have
the read and write privileges for this panel.

After defining the campaign the campaign-specific directories have to be created. This is done in
Menu 1.2 . By default the following directories will be created (assuming, that

(
is the logical device

and
2 þ�� !�2 (

the campaign name, and using the VAX/VMS notation):

(*)�+ 2 þ�� !�2 ( � ! ' 2 4(*)�+ 2 þ�� !�2 ( � � ! '�( !�� 4(*)�+ 2 þ�� !�2 ( � �.$�,�4(*)�+ 2 þ�� !�2 ( � �.0�$�4(*)�+ 2 þ�� !�2 ( � �.0�1�4(*)�+ 2 þ�� !�2 ( � ����'�4(*)�+ 2 þ�� !�2 ( � 0 ! -�4(*)�+ 2 þ�� !�2 ( � ,.' ! 4

We refer to Chapter 23 for information on which data types belong into which directory. At the begin-
ning at least the observation files (in receiver binary format or in RINEX format) have to be copied
into the � 0 ! -�4 directory. If you are using precise (e.g. IGS) orbits, what we strongly recommend,
the precise orbit files have to be copied into the � �.0�$�4 directory. Otherwise, when you decide not to
use precise orbits, the broadcast orbits in RINEX format have to be made available to the software
in the � 0 ! -�4 directory.

If the RINEX files (or raw receiver files) of your campaign cannot easily be divided into sessions
(e.g. if you have a mixture of 24-hours files from IGS sites and some data of your own covering
different time intervals, you should put the raw data into the directory � �.0�1�4 . Using the programs
CCRINEXO in Menu 2.5.6.1 and CCRINEXN in Menu 2.5.6.2 you may then concatenate/split
your RINEX observation files into well-defined sessions (the sessions already have to be defined,
see next paragraph). The concatenated (or split) files will be saved in the � 0 ! -�4 directory, ready to
be used.

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

Several files have to be prepared using Menu 1.4.1 – Menu 1.4.5 . The meaning of the a priori co-
ordinate file is straightforward. It is necessary to have a priori information about the station positions.
However, this a priori information may be very inaccurate. You will have the possibility to improve
it using programs CODSPP and/or MAUPRP – see Chapter 10. If the a priori coordinates are avail-
able in the RINEX files it is possible to prepare only the header of the coordinate file, and the co-
ordinates are then extracted from the RINEX files using the program RXOBV3 – see Panel 2.7.1 .
If eccentric stations were used, it is necessary to create an eccentricity file ( Menu 1.4.4 ) in addition
to the coordinate file, too (see also Chapter 23).

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

!#" ��$�%�&�'�(*)�+�$�,.-���,�/�0 � ,.' ! 4 ). The RINEX observation files have to be downloaded from
the nearest IGS data center (see Chapter 7 and [Gurtner and Liu, 1995]).

In Menu 1.4.2 the translation table between the station names in the RINEX files and the station
names actually used in the Bernese GPS Software may be created. Usually you do not need such
a table if you process your own data. But the translation table is often important if the data were
collected by a third party using different station naming conventions. An example is given in Chapter
4. There is even the possibility to translate not only the station names but the station heights given in
the RINEX files, too. In that case a station height translation table has to be created, too. This cannot
be done using the menu system, however. You have to edit a simple ASCII file manually. An example
is given in Chapters 4 and 23.

The station name abbreviations ( Menu 1.4.3 ) are used by the programs RXOBV3 and SNGDIF
to automatically create the observation file names (see Chapters 5 and 23). If you do not create the
abbreviations in Menu 1.4.3 , the program RXOBV3 will do so automatically.

In Menu 1.4.5 an antenna/receiver name translation table may be created or modified. This is im-
portant because several programs require information concerning receivers and antennas (e.g. phase
center variations). Therefore unique receiver and antenna names have to be present in the observa-
tion files. The translation table may be used by the program RXOBV3 (like the other two translation
tables – see above). However, there is one difference concerning the antenna/receiver name table.
Unlike the station name translation table and the station height translation table (which are in the
campaign-specific � ,.' ! 4 directory), the antenna/receiver name translation table is in the directory1�)�+�A�/ � 4

). The reason is that usually the same antenna/receiver name translation table may be (or
should be) used for all campaigns.

In Menu 1.9 you have the possibility to delete an old campaign. On multiuser systems you have to
have the write (on Unix) or delete (on VAX/VMS) privilege to be able to do that.
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