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Bernese Bernese

Bernese
Bern50$ source LOADGPS.setvar

Bernese

ATM

BPE BPE

OBS

ORB Tabuler and standard orbit
files

ORX RINEX

ouT

RAW RINEX

SOL NEQ

STA Session
Table

ii)

Bern50$ G & |:|

telnet ssh

xhost | set
DISPLAY :0 G&




iii)

TEST
““Menu->Campaign->Edit list of Campaigns””

+ K




MESHIMA

FUEUOER

£ [P) /PURDORAS S H

: (7} /FURUORAS (I
s (7} /LEoRRDAT (T
5 ) /LE0rRE =1
57 EsuTIn =i

MESHIMA TEST
“SAVE,’

5 () JExAMPLE (T
5 (7] rsHINaIMG (= H
% (F) /FURUCER2 (=¥
5 (P) [FURDORAS (T

5 |P) /PURDCKAS (=]




““Menu->Campaign->Select Active Campaign””

TEST

=%

${P}/EHAMPLE
${P}/SHINJIMA
${P}/FURUCKA
${P}/FUKUCEAZ
${P}/FUKUCKAJ
${P}/FURUCKAS
${P}/LEOEADAI
${P} /LEOPRE
${P}/MESHIMA
${P}/TEET

“OK,’

““Menu->»Campaign->Create new campaign’”

“RUN,’

Bernase PS5 Sollwsrs Wersicn 5.0

[ [ [ W
1




“OK,,

P

cd $PITEST[ |
iv)

GPS 24

Bernese
““Menu->Campaign->Edit session table>”
72?
24 23
59 59 OK

W Barneia

P Gof lware Wersion 5.0

“Save,’



V)

2001

““Menu->»Configure—>Set session/compute_date””
2001 1 1 GPS

sl ozl conpued
-

21

““Year, Day of Year”~”

““Year Month Day~”~

al

Io
-

“Set,,

W Uale

sl 2l computd

[

1095

10



“OK,,

Vi)
Bernese GPS

Bernese

““Menu->Configure->Menu variables””

e yoo << M << p-- < ges
ID
““Value”~
U
e u - U T
X P
USER
““Next””
““ YSS 07~
010210 < W+07”
GPS ¢ WD+0”~ GPS
““Save””
““Cancel>”

11
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RINEX
ORX df -k
RAW  0BS

V50-$ cd $P/TEST/RAW
V50-$ cd $P/TEST/0BS

Bernese

uncompress  gunzip

V50-$ cd $P/TEST/RAW

V50-$ cp /bern40/EXAMPLEtmp/*061*.97* .

V50-$ Is

brdc0610.97n.Z komu0610.970.Z ohit0610.970.Z 1tskb0610.970.Z
V50-$ UPPERC

V50-$ Is

BRDC0610.97N.Z KOMU0610.970.Z OHIT0610.970.Z TSKB0610.970.Z
V50-$ uncompress *.*

V50-$ 1s

BRDC0610.97N KOMU0610.970 OHIT0610.970 TSKB0610.970

PRE

V50-$ cd $P/TEST/ORB

V50-$ cp /bern40/EXAMPLEtmp/igs08950.sp3 .
V50-$ Is

19s08950.sp3

V50-$ UPPERC

V50-$ Is]| |

1GS08950.SP3

V50-$ mv 1GS08950.SP3 1GS08950.PRE

GPSMET

anonymous ftp

i) ABB

STA ITRF

13



RINEX (iv)

$X/DOC/EXAMPLE.CRD

V50-$ cd $P/TEST/STA
V50-$ cp $X/DOC/EXAMPLE.CRD COORD.CRD

““Menu->Campaign-> Edit station file->station coordinates””

't-‘

Edit Coordinates

[ PPP 1437 InvaM.CRD
[ 1635_00.CRD [ REFDZ1430.CR0
2 1G5_00_R.CRD [ TEST.CRD

Example for a coordinate fila

2000 01 01 00 00 00

ATCE S0209M001 5105681. 0763 461564, 0454 |-3782181. 6640 P [=H
FRIR 40408M001 2281621 4932 B-1453595. 8022 M 5756961, 8752 Bp [~ H

THUL 43001M001 538981, 3555 | 1386714, $068 || 6191005.1531 | F [=H
WTZE 14201M010 4075580, 6386 49316865, 7116 || 4801568, 0618 | F [H

1|
2|
5 L OHIG 66008M001 | 1525872.5378 | -2432481. 3135 | -5676146.0306 L P (0
4
5|

“Save’,

14



STA ITRF

NUVEL-

$X/DOC/EXAMPLE.VEL

STA

V50-$ cd $P/TEST/STA
V50-$ cp $X/DOC/EXAMPLE.VEL COORD.VEL

““Menu->Campaign->Edit station file->station velocities””

Edit Velooitins

't-‘

INUVELLA-NNR VELOCITIES

TG00

1| 0.0298 |w Laust =H
2 | . v [ nonn (=4
3 | v [ anra =+
4 THUL 43001M00  -p.0224f  -0.0017 8| 0.0016 ' o (=
5 |  -0.01440  0.0176 v [ EURA =

15



“Save,,

NUVEL-1A
$X/DOC/EXAMPLE.PLD

STA

V50-$ cd $P/TEST/STA
V50-$ cp $X/DOC/EXAMPLE.PLD COORD.PLD

““Menu->Edit station files>Tectonic plate assignment””

w Tectonic plale assigrment =K.

Lookin: | [SyhomemnakanBERNSNERS0AT AR AMPLESTA 1] fol =] s il

.
J COORDPLD
JEXAMPLEPLD

File pame: | O

Flle tme: | *PLD |  cencel |

“OK’,

16



Example for a olate definitien file

+

L |
5 | PRIR 40408M00

3|
5 |

+

T T TR T
+

+

““Save”” ““Menu->Service->Coordinate

tools>Compute NUVEL-velocities””
_Barnese GP5 Softwars Version b0




CRD
PLD
““NEXT”~
““NEXT”~

VEL

W Barnage G Software Warsion 5.0

““NUVEL A~~

ALL

“Run,,

18



$X/IDOC/EXAMPLE.STA STA

V50-$ cd $P/TEST/STA
V50-$ cp $X/DOC/EXAMPLE.STA EXAMPLE.STA

““Menu->Edit station-> Station informatino””

““Open””

JFUKUOKASTA

EXAHFLE STATION INFORMATION FILE. ESW VERSION 5.0

ERUS 13101M004 (001 1990 01 91 00 00 00 099 12 31 23 5% Sesgos~ | |

FPMT 14275M001 001 f1990 01 01 00 00 002099 12 31 23 59 SefrPmy» | |44
- :

BTRE 14234H001 Iﬂ 990 01 01 00 00 00 2099 12 51 23 59 53 _
YILL 13406001 001 f1990 01 01 o0 00 002099 12 31 23 59 Sefvree» |  [Hd
o 2o

ZINM 14001HO04 L‘r! 990 01 01 00 00 00 2 mmﬂ__

g
it
i
Il

““TYPE1~~

L3 Next,,
TYPE2

H & &

19



“Next,,

[erns ros.mes {0

BRMS 13101M004 001 (2002 05 23 00 00 00 2099 12 31 23 59 59 |ASNTECH Z-XII3T EHTO19458 M ]
FPHI 14279M001 o0l (2002 05 33 00 00 00 [209% 12 31 23 5% 83 laFs LEoacy  lams ]

m—.- 12 31 23 59 59 -
B7RB 14234H001 001 2002 05 23 00 00 00 (2099 12 31 23 59 59 |AskTRCH 2-x1137  fasw7oosaee | |

ZINT 14001HO0E L‘r! 2002 05 23 00 00 00 m-
ZImM 14001MD04 001 (2002 05 23 00 00 00 [209% 12 31 23 59 59 |TRIMBLE 4000551  |TRM29653.00 |

TYPE3

20



TYPES
LEO

““Save””

RINEX
TYPE TYPE
““RINEX->RINEX utilities=> Extract station information””

[W Barnese GFa Sof tware Yersion 5.0

RINEX
“Next”

21



[W Barnese GFa Sof tware Wersion 5.0

“Next,,

S¥S540: Create station file .

“Run”

ABB

(ii)RINEX Bernese
Bernese

$X/DOC/EXAMPLE.ABB STA

V50-$ cd $P/TEST/STA
V50-$ cp $X/DOC/EXAMPLE.ABB COORD.ABB

““Menu->Edit station=>Abbreviation file””




“Open,’

EEF 021430

idded by SR updakb
Aidded by SH updabb

BRUS 13101M004
HATE AMULHE

5406M00

+

iR

4+ H

ZIM 4001 MO06

IMM 14001M004

= B 0= 55 B2 B B [ 8
T T TR T TR TR T

+

““Save””
iii) COOVEL
Bernese
Bernese
P/TEST/STA/IGS_00.CRD P/TEST/STA/IGS_00.VEL

““Menu->Service>Coordinate tools->Extrapolate coordinates””

23



Berness P53 Sof lware Version 5.0

l1es 00 | WEL

20 D 09
AFRSY DD

coover

$YS5+0

2002 143
Reference Epoch YMD_STR+0 ---------------- 2002 05 23
Output Coordinate File APR$YD+0---------------- APR02143
Title YSS+0------mnmmmemee- 021430
“Next,’

(W Barnese GFa Sofiware Varsion 5

24



“Run,’

““Output””
““Close””
(2 STP] TEXMPLE 0T/ COOVEL . LOT

021430
INFUT AND QUTIPUT FILENAMES
Sagsion table : %P} /EMAMFLE/STA/SESSIONS . SES
Input coordinate file ¢ %(P)/EXAMPLE/STA/ IGE_00.CRD
Output coordinate file ¢ %(P)/EXAMPLE/STA/APRDZ143 . CRD
Input velocity file ¢ §(P}/EXAMPLE/ETA/ IGE_(0.VEL
Program cubput t §(P}/EXAMPLE/OUT/ OOOVEL. LO1
Error message t $ (U} SWORE /S ERROR . MEG
COORDINATE INFUT FILE: 1P} /EXAMPLESSTAS IG5 _D0.CRD
COCRDINATE QUTFUT FILE: §{P)/EXAMPLES3TASAPROZLI4D.CRD
REFERENCE EPOCH: 2002-05-23 0:00:00
INTERPOLATION FACTOR: =2.39014373716632

iv) RINEX Bernese RXOBV3
RINEX Bernese
““Menu>RINEX->Import RINEX to Bernese format->Observation files””

W Barnoce GPa Softwars wer

&ion 5.0

722755+0 | 020
—




““INPUT FILES”” RINEX
“$S+0’,

““Code””““Phase””

“Next,’

05 Soflware Wession 5.0

RECEIVER. |
PHAS 10%.EEL

““Menu variables””

26



““Abbreviation table””
““Abbreviation table”” file ““Action if station not
in abbreviation list”” ““UPDATE””

27



RINEX

“Run,,

28



W00 3R RMOSTA: Starion name differeant from RINEX marker nama:
RINEX file : §|P]/EXAMPLE/RAW/BRUS1430.020
Station nams : BRUS 13101MO004
RINEX marker name: BRUE

#00 PG RNOBVI: OBSERVATION DATA FROM OTHER SATELLITE SYSTEM REJECTED
RINEX FILE MAME: §{P}/EXAMPLE/RAW/FFMI1430.020

SR RIRDOR: SATELLITES SKIPPED! SYSTEM: "R"

#10 5P RMOSTA: Staticn name differsnt from RINEX marker namsa!
RINEX file : 5[P)/EXAMPLE/RAW/FFMI1430.020
Station name : FFMJ 14279M001
RINEX marker name: FFHJS

40 SR REOSTA: Station name different from RINEX sarker name:
RINEX file 1 §{P)/EXAMPLE/RAW/MATELQ30. 020
Staticon name : MATE 12734mMO08
RINEX marker nama: MATE

““Output””
RXOBV3
(#epo)
30 2880
| P RN
TALLE OF INPUT AND OUTPUT FILE MNAMES:
Num Rinex file name Bernese oode header file name  depo

Bernese oode observ, file name
Bernese phase header file name  deopo
Bernese phase observ. [lile name

1 §{P}/EXAMPLE/RAW/ BRUS1 430 . 020 § P}/ ERAMPLE/OBS/ BRUS1430 . C2H 2778
S P}/ EEAMPLE/ORS/ BRUS1430 . C20
5P} FEMAMPLE/ORS/BRUS1430 . PEH 2778
%P} FEXAMPLE/OB3/BRUS1430.PEO

2 §|P)/EXAMPLE/RAW/FFMIL1430.020 % (P} FEMAMPLE/ODS/FFHT1430.CZH 27589
%P} /ENAMPLE/OBS/FFHIL430 . CZ0
%P}/ ERAMFLE/OBS/FFHI1430 . PTH 2799
%P}/ EXAMPLE/ODS/FFHI1430 . P20

3 P} /EXAMPLE/RAW/MATEL430.020 §1P}/EXAMPLE/OBS/MATEL 430 . CZH 2880

£ 1) FEVAMEE B OB SMETE AN ST

29



i) POLUPD
VLBI

$XIGEN
V5.0 GPS
ORB POLUPD

IEP IGS

““Menu->0rbit/EOP->Handle EOP files> Convert IERS to Bernese format””

““Foreign formatted ERP files”” IGS
““Resulting Bernese formatted ERP file””
“Next,’

30



w Barnesn GFa Software Version 5.0

$YS840 : Fukuokalen Beihoocki EQ '
TRUZ000
ERS2000 1ISUE

g

“Run,, “Output,’
POLUPD

(s $TP TETAIPLE/OUT/ POCURD LD

File Input IERS ERP files

1 5{P}/EMAMPLE/ORE/S 10811677, IEP

Default nutation model H
Default subdaily model H
Humber of values for Bulletin B : 1
Use ERP rates H
Include nutaticn offsets H 1]

Input file format type H 15
Hutation model name written H IaUZ000
Subdaily medel name written H IERSZ000




i) Tabular

PRETAB

Tabular
““Menu->Orbits/EOP->Create_tabuler orbits””
““Result files””

1GesWeD | ER

1G85y+0 | [ER

32



iii) Standard ORBGEN
Standard Orbit ““Menu->Orbits/EOP->Create_standard

orbits”” Tabuler

33



E200
ERS2000
AD2000

ELEBELEL

ORBGENSJ

CRESYD4O
ERECR

34
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CODSPP

““Menu->Processing—>Code-based clock synchronization”

[ Barnese GPS Soflwars Versio

]

DCB

DCB

“Next,,

-

ERS2000
ROZO00

BlEEN

ECEIVER.
AT $Y+0

g =
m o
: E Y
-

LER

3

'

:

FTP

37



““Frequency””
L1

L1

CODSPP

L2

L3

““COD$YD+0””

38



= Lok

39

“Run,,




[t (P} /EXAMPLE DUT /CODOZ 143, T = O3
QODSERVATIONS IN FILE: 23714
BAD OBEERVATIONE 1 0.00 %
RME OF UNIT WEIGHT 1.59 M
NUMBER OF ITERATICONS: rd
STATION COORDINATRS:
LOCAL GECDETIC DATUM: IG300
& PRICRI HEW MEW- & PRICRI EME ERROR
ZIMM 14001M004 X 4331297.10 4331297.10 0.0o0 0.00
{MARKER) ¥ 567555.82 567555.82 0.o0 0.00
z 4633133.089 4633133.89 0.o0 0.00
HEIGHT 956.32 556.32 n.on 0.00
LATITUDE 46 52 37.550 46 52 37.550 0 0 0,000 0, 0000
LONGITUDE 7 27 54.4993 7 27 54,993 0 0 o0.000 0.0000
CLOCE PARAMETERS:
OFFSET FOR REFERENCE EPOCH: 0.033357638 SEC
CLOCE, OFFSETS STORED IN OODE+PHASE OBZERVATION FILES
RECEIVER UMIT 1 2691
REFERENCE EPOCH 1 2002-05-23 00:00: 0.03
ARARARAARAARAARAARAARAARAARAARAARAARAARAARAARRARRARASARSARSARRARSARSARSARSARSEARERN
SUMMARY OF BAD OB3ERVATIONS
AEAARARAR AR A AR AR A AR AR A AR AR A AR A AR A AR A AR AR R AR A AR R AR A AR R AR AR R AR AR R AR AR R R AR R A
HAMIMIM RESIDUAL DIFFERENCE ALLOWED 30.00 M
CONFIDENCE INTERVAL OF FASIGMA WITH F: 5.00
HUMBER, OF DAD OBSERVATION PIECES - 2
HUMB FIL ETATION TYP SAT FROM TO FEPD
1 2 PPRT 14279M001 our 7 02-05-23 15:47:30 02-05-23 15:47:30 1
2 4 ONsA 10402MO04 outT & 02-05-23 17:349:00 02-05-23 17:34:00 1
| T
[ [may Liosel

““CLOCK OFFSETS STORED in CODE+PHASE OBSERVATION

FILES”” ““CODSPP””

““RMS OF UNIT WEIGHT”> P

i) SNGDIF
““Menu->Processing—~>Baseline file creation””

40



FTPRESH0 ZH

o
_
.

““0OBS
MAX?>~
““SHORTEST””
““STAR”~
““Manual””

41



““Strategy””

““Star””““Shortest””

““Station coordinates””

42



 Barnose P Softmare Version 5.0

SNGDIF ““OBS-MAX*”

EFUS 13101H004
ERUS 13101mM004
BRUE 13101H004
EFUS 13101H004
ERUS 13101mM004
BRUE 13101H004
EFUS 13101H004
FFHJ 14279M001
FFHT 14279H001
FFHT 14279H001
1427751001
FFHJ 14279M001
FFHT 14279H001
MATE 12734m00B
MATE 12734M000
HATE 12734M008

b e R s
=gl P o e T 0 s . I ST B TR 6

FEMT
MATE
OHEA
FIBE
VILL
ETHT
ZIMM
HMATE
OHER
PTEE
VILL
Z1Mg

142781001
12734M000
10anzMong
14234m001
123406mM001
14001 HO0E
14001H004
12734M000
10anzHnng
14234H001
134060001
14001 M00%
14001004
1o40zH004
14234m001
13406H001

CRIT.: 1128
CRIT.: 9697
CRIT.: 1136
CRIT.: 1024
CRIT.: 10307 ok
CRIT.: BER
CRIT.: 1124
CRIT.: 10007 ok
CRIT.: 1266
CRIT.: 1w
CRIT.: 10620
CRIT.: 672
CRIT.: 1173
CRIT.: 10510
CRIT.: 9662 Ok
CRIT.: EEEK

iii)

“OK,,

MAUPRP

““Menu->Processing—>Phase preprocessing””

43



EELEEEEELEE

. . | | wwhhhhfh

ITERS2000

44




““MAUPRP>”

““Coordinate results®”

30

45



46



47



W Bernest GFa Goltware version b0

““RMS OF EOCH DIFF. SOLUTION(M)~~ cm

““COORDINATES NEW-A PRIORI>” 0.5m

FREQUENCY OF EPOCH DIFF. 30LU.: 3
#0OES . USED FOR EPOCH DIFF. 30LU: 17660
EME COF EPOCH DIFF. SOLUTICH (M): 0.011
COORDINATES NEW-& FPRIORI (M) : 0.140 +- 0.oz7

)4
i
Z

48



iv) GPSEST RMSCHK SATMRK

““Menu->Processing—~>Parameter_estimation””

Matsumoto et al.(2000) GOTIC2
$X/DOC/EXAMPLE.BLQ

RMS

BLQ

=]

7
e
E=]
+
o

psh]
—
—
—
l_.
l_.
1o

(]

49



EEEEEEE R FEEE

{11 {11 SRR

REREREEENEN

= 3 .
m 3 v
| = = g =

LERS 2000

50



““Residuals®”

L1 L2 L3

““Sampling interval”~

51



IGS ITRF2000 ““FLAG”~

52
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o7 NIELL
04 00 00 |

55



GPSEST ““Out>” ““A Posteriori Sigma of Unit
Weight”~ 1.5mm

A POSTERICRI SIGMA COF UNIT WEIGHT H 0.0011 ™M (a3IcMa OF ONE-WaAY L1 PHASE OEZ
DEGEEE OF FEEEDCM (DOF) H Bz282
CHI**2/DOF - 1.24
i ki
%
““Residuals”” ““Menu->Service>Residual

files>Generate residual statistics””

w Barnose GPa Softwars Wersion b0

FYD+0

FY D0
ME 5 [0

56



Lt LA

57



““SATMRK?””

““Menu->Service~>Bernese observation files>Mark/delete observations””

58
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v) GPSEST

(iv) GPSEST

FLTSYD+0
ERROR

““GPSEST>” ““Station coordinates”” ““Troposphere

estimates®”

60



““Sampling interval””

180

““Apriori sigma””

IGS

61



[ Barneas s Sof twars Version 5.0

““Ambiguity”” ““Every session””

(v STPI/EXAMPLE/OUT/ FLTUZTAT. 00T
TOTAL NUMDER OF OBSERVATICNS 13812

A POETERIORI SIGMA OF UNIT WEIGHT (PART 1):

A POSTERICRI SIGMA OF UNIT WEIGHT 0.0011 B (SIGMA OF ONE-WAY L1 PHASE OBSERVABLE AT IENITH)

DEGREE OF FREEDOM (DOF) i 13427
CHIA2/DOF i 1.26
1 EXAMPLE
DZ1430 :

STATION COORDINATES: $ 1P}/ EXAMPLE/STA/FLTOZ2143. CRD

HUM  STATION NAME PARAMETER A FRIORI VALUE NEW WVALUE NEW- & FRIORI EMS ERROR  3-

6 BRUS 13101MOD4 X 4027893.7815 4027893, THOY =0.000& 0.00LG
¥ 307045 Te58 070457751 0.009% 0.0018
z 4919475.0788 4919475, 0822 0.0054 0.0019
HEIGHT 149.6622 149, 6664 0.0042 0.0021 0.
LATITUDE 50 47 52.143278 S0 47 52.143385 0.0033 0.0012 0.
LORGITUDE 4 Z1 33.185931 4 21 33.186404 0.00%2 0.0015 0.
15 FFMJ 14279M001 X 4053455.%050 4053455, 9099 0.004% 0.00LS

62



RMS

Vi) GPEST
““SIGMA DEPENNDENNT??  ““ROUND”~

““QIF(Quasi-ionosphere-free)””

““Menu variables®”

BRVISS+D — +

““User-defined variables” ““BSLIN~~ ““Value””
GPSEST

““Menu->Processing—>Parameter_estimation”” ““Run®”

63



EBEEEERBE BE

[+ =
= i
| =
[}
=3 =]

““Phase observation files”” ““$(BSLIN)”~ ““Menu variables””
““Station coordinates”” ““Troposphere estimates””

““lonosphere models”” CODE

64



““Menu variable””

““Frequency”” ““L1&L2”” <““Sampling interval®”

65



““Resolution strategy””

<QIF*>

““Save resolved ambiguities””

66



““Site-specific troposphere parameters””

[¥ Bernese GFS Software Varsion 5.0

GPSEST PART

67



(GNP TR
13. RESULTE (PART 1)

PARAMETER TYPE VPARAMETERS  #PRE-ELIMINATED FSET-UF
STATION COORDINATES 24 0 24
AMEIGUITIES 49 94 ({BEFORE INV) 133
EITE-SPECIFIC TROPOSPHERE PARAMETERE 232 o 232
TOTAL NUMBER OF PARAMETERS asn 494 ey

TYPE FREQUENCY FILE IOBSERVATIONS

A POSTERIORI SIGMA OF UNIT WEIGHT : 0.0011 ¥ (SIGMA OF OMNE-WAY L1 PHASE ODSERVADLE AT ZENI

DEGREE OF FREEDOM (DOF) 8 19330
CHI*=2/DOF : 1.27

1 EXAMPLE
021430 :

AMEIGUITIES:

REFERENCE
AMEI FILE EAT. EPOCH FRQ WLF CLU AMEI CLU AMBIGUITY RMS  TOTAL AMBIGU. DL/L

1 1 18 11 1 1 143 10 -0.21 0.59 1359349.79
2 1 18 603 1 1 2 144 33 =1.05 0.23 311899495
3 1 18 1140 1 1 3 145 75 =T.29 0.38 19343988, T1
1 i 18 2541 1 1 4 145 75 -6.37T 0.28 E196153.63
5 1 26 11 1 5 143 10 =1.42 D0.3% -§32412.42
L] 1 26 2293 1 1 & 145 75 5.%1 D.20 4173839.91
7T 1 9 11 1 T 143 10 =0.06 D.15 q429922.94
] 1 9 311 B 144 33 =0.21 D0.83 429925.79
2 1 2561 1 1 P W45 TS 2.72 D.25 S153722.72
i0 1 5 L 1 11 . 0.21 BE04AE.
i1 1 5 2743 1 1 12 . ] 12426552
12 12 11 1 13 . ] 1494364,
13 1 2 870 1 1 14 . 0 2745277,
14 1 2 1140 1 1 15 . 0 249344903
15 1 3 2708 1 1 16 . 0 6227436,
16 130 3T 1 1 18 . 0 =3145667.
17 130 3 1 1 1% . 0 -3145673.8

68



(3 STPT ERANPLE CAIT/ BREF 1430, OUT

AMBIGUITY RESOLUTION:

ETRATEGY : QUASI-IONOEFHERE-FREE AMBIGUITY REECLUTION (QIF)

QIF
I S A AT
REFERENCE
AMBI FILE BAT. EPOCH FRQ WLF CLU AMBI CLU AMBIGUITY RMS TOTAL AMBIGI. DL/ L
1 1 1 21 23 1] 13593%0. 0.00000
1 1 2 144 3 1] 16996, 0.00000
1 1 3 145 T5 -5 19343951, 0.00000
1 1 4 145 75 -6 6196154, 0. noooo
1 1 5 143 o 1} -632411 . 0. noooo
1 1 & 20 22 11 4173845, 0. noooo
1 1 7 143 10 a 429933, 0.00000
1 1 B 144 33 a 429926, 0.00000
1 1 5 62 66 -] 5153728, 0.00000
1 1 11 144 33 a 820448, 0.00000
1 1 12 145 75 5 12426553 0.00000
1 1 13 143 10 1] 1484365, 0.00000
11 14 144 33 =1 2745278, 0.00000
1 1 15 145 75 -3 24934906, 0.00000
1 1 16 145 75 1 6227437, 0.00000
1 1 18 143 10 10 =3145667. 0.00000
1 1 19 144 33 1} =31456874. 0. 00000
1 1 20 143 10 1} =117503%. 0. 00000
1 1 21 145 15 =3.88 2.7 355z082.12
1 1 22 62 L1 1] £370227. 0.00000
1 1 23 143 10 0.51 0.2% =10559B88.49
1 1 24 145 T5 3 -2302142. 0.00000
1 1 6,66 2.13 =10690756.24
1 1 k- AT50179. 0.00000
1 1 3 1327064, 1]
1 1 1 1327058, o
1 1 .05 -2B6T249.
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(" [P /ENAMPLE DUT/BREE 1430, 0T

14. RESULTS (PART 2)

HUMBER OF PARAMETERS (PART 2):

TOTAL NUMBER OF PARMMETERS 20781

NUMBER OF OBSERVATIONS (PART 2):

PART?2
vii) NEQ GPSEST
NEQ
““Menu->Processing—~>Parameter_estimation””

COOVEL

PARAMETER TYPE FPARAMETERS  #PRE-ELIMINATED
ETATION COORDINATES 3 0

AMBIGUITIES 38 0

ETOCHASTIC IONOEFHERE PARAMETERS 20740 20740 (EPOCH-WISE)

TYPE FREQUENCY FILE FOESERVATIONS
PHASE L1 ALL 18043
PHASE Lz ALL 18043
TOTAL NUMBER OF OBIERVATIONE 36086

& POSTERIORI SIGMA OF UNIT WEIGHT 0.0013 H (SIGHA OF ONE-WAY L1 PHASE ODSERVABLE AT ZENITH)
DEGREE OF FREEDOM (DOF) H 18002
CHI**2/DOF H 1.57
1EXAMPLE
021430 ;
ETATION COORDINATES: (NOT SAVED)
HUM ETATION NAME PARAMETER A& PRICRI VALUE NEW VALUE KWEW=- A PRICRI
15 FFHT 14279M00F X 4053455, 9050 4053455.90%4 0.0044
¥ BLTT29.6019 617729, 6028 0.0009
z 4869395.6672 4869395, 6623 =0.0049

RME ERROR 3¢

0. 0002
0. 0001
0.0003
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““Normal equations””

GPSEST
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““Frequency”” L3 ““Sampling interval”> 180
““Correlation strategy”> Baseline ““CORRECT””
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““Introduce L1 and L2 intergers””

ERAENR

QIF

1GS2000

IGS

[ Barnese Gra 5
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(W SIPT/EXAMPLE/OUT,F 02183 0T = O X]
13. RESULTS (PART 1) :

PARAMETER TYPE VPARAMETERS  #PRE-ELIMINATED FSET-UF

STATION COORDINATES 24 0 24
AMEIGUITIES 44 94 ({BEFORE INV) 133
EITE-SPECIFIC TROPOSPHERE PARAMETERE 232 o 232
TOTAL NUMBER OF PARAMETERS asn 494 ey

A POSTERIORI SIGMA OF UNIT WEIGHT : 0.0011 ¥ (SIGMA OF OMNE-WAY L1 PHASE ODSERVADLE AT ZENI

DEGREE OF FREEDOM [DOF) H 19330
CHI**2/DOF H 1.27

GPSEST
viii) ADDNEQ2
NEQ
““Menu->Processing>Normal equation stacking”” NEQ
““Station coordinates”” ““Station velocities””
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[ Barnese GPa Sof tware Wersion 5.0

INSYD+O

INSY D+

i

ADDNEQ

[ Barnese GFa Soft

wars Wargion 5.0
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HEEE

ITRF2000

IGS

IGS

IGS
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NEQ 24

[ Barnese GPa Sof tware Wersion 5.0

ADDNEQ2 RMS
EIIMMARY OF REEULTE
Humber of parameters:
Parameter type Adjusted  explicitly J impliecitly (pre-sliminat
Station ccordinates / wvelocities 24 24 o
Site-speoific broposphere paramebers 223 223 1]
Previously pre-climinabed paramebers B2 B2
Total numboer 329 2at B2
Jtatistics:
Total number of explicit parameters 247
Total number of implicit paramsters nz
Total number of adjusted parameters 3ze
Total number of ocbzervations 19659
Degres of frecdom (DOF) 19330
A posteriori RME of unib waight 0.00113 =
Chi#x# 2 DOF 1.27
Total number of cbservation files T
Total number of stations B
Total number of satellites o
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o S TP/ ERRMPLE GUT/F | ADZ143. CUT

Station ccordinates and velocities:

g0l station name Typ Correction Estimated value AME error A priori value Unit Fr
BRUS 13101M004 0.0079 4027893.7857 0.0010 4D27893.7818 meters 20
ERUE 13101H004 0.0164 07045, THLS 0.0003 307045, 7651 meters 20
BRUE 13101M004 0.00%0 4919475, 0862 0.0011 4919475.0772 metars 20
FFMJ 14279M001 0.010%9 q4053455.9149 0.0010 4053455.9041 meters Z0
FFHJ 14279H001 0.0174 B1TT29.6177 0.0003 617729.6003 meters 20

FFHT 14279H001
MATE 12734m008
MATE 12734M000
MATE 12734M008
ONEA 10402M004

0.0048 4HB9395,.6713 o.0010 4869395, 6666 meters 20
0.0027 46419496131 0. 000% 464194%. 6104 metars 20
-0.0013 13%3045.3702 0.0003 13%3045.37%4 meters 20
0.0028 4133287,.4205 0.000% 4133287.4177 meters 20
0.0048 3370858, 5853 0.000% 3370658, 5806 meters 20

oNsA 10402M004 0.0007 711877.1016 0.0003 T11877.1009 maters 20
CNEA 10402M004 0.0038 5349786.92268 0.0011 5349786.9189 meters 20
PTED 14234M001 0.013% 3044059, 2969 0.0012 3544059, 9830 meters 20
PTEE 14234M001 0.0213 966, 2715 0. 0004 709661, 2502 meters 20
PTER 14234M001 0.010% 5023129.5112 0.0013 5023129.5006 meters Z0
VILL 13406M001 =0.0075 4849833 . 7268 0.000% 4B49833.7343 meters 20
WILL 13406M001 0.0008 =335049,.0768 0.0003 =33504%,0974 meters 20
VILL 13406M001 -0.0064 4116014, 8949 0. 000% 4116014. 9013 meters 20
ZIMJ 14001MODG 0.00%8 q4331293.9748 0.0012 4331293.9649 meters Z0
ZINS 14001M006 0.0110 S67542.0893 0.0004 567542.0783 meters 20

ZIHT 14001M006
1Mt 14001M004
ZIM 14001M004
ZIMM 14001M004

0.0126 4633135, 6893 0.0013 4633135.6767 metors 20
0.0103 4331297.1046 a.0010 4331297.0942 maters 20
D.0100 S6T555.0326 0.0003 567555.0130 meters 20
0.004% 4B33133.8943 0.0011 4533133.8900 meters 20

B g R e DG el D BD e 00 B s DG B R DO R Y DO B ae

Site-spacifie tropoephers paramsters:

gration name TyE Correction Estimated value FME errvor A priori value unit Fr
ERUZ 13101H004 N 0.0001 0.0001 0. 0001 0.0000 meters 20
BRUZ 13101M004 B 0. 0008 0. 0008 0. 0001 0.0000 meters 20
BRUS 13101r004 u 0.1276 Z.39471 0.0021 2.2667 meters 20
ERUZ 13101M004 u 0.1204 2.3871 0.001& 2.2867 meters 20
ERUS 13101H004 u 0.1007 2.3874 0.0016 2.2667 meters 20
BRUS 131018004 u 0.0%83 2.3650 0.0017 2.2667 maters 20
BRUS 13101m0D04 u 0.0%70 Z2.3645 0.0014 2.266T meters 20
ERUZ 13101M004 u 0.1000 2.36867 0.001& 2.2867 meters 20
ERUS 13101H004 u 0.0994 2.36601 0.0015 2.2667 meters 20
ssiee 4 S8 G4 sl o S s ARE A S A AR A AL R = AR
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i) RINEX

GPS

RINEX

ii)

IGS CODE

GPS
ORB

iii) STA

iv) ABB

v) CRD

STA

vi) PLD

(ANTA)

GPS
TEQC Vi
ORX
(i)
GPS
ii
GPS GPS
ii
RXOBV3
1998
ii
(CARB) (COCO)

(ARAB)

IGS_00.CRD

FTP

STA

STA

Bernese

VEL

(AFRC)
(EURA)
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(INDI) (JUFU)
(PCFC) (PHIL)
STA
vii) VEL
STA
viii) BLQ
STA

Ki O1 P1 Q1 Mf Mm Ssa)

http://www.oso.chalmers.se/~loading/

Bernese

GPS
GOTIC2
http://www.miz.nao.ac.jp/staffs/nao99/
Bernese
$X/DOC/EXAMPLE.BLQ

(NAZC)

50m

GOTIC2

(NOAM) (SOAM)

IGS_00.VEL

11 (M2 S No Ko

Bernese
NAO99

Matsumoto et al.(2001)

GOTIC2
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PPP.PCF

PPP
Bernese BPE BPE
BPE Bernese
)
RINEX ORX
SP3 PRE ORX

POLE ERP IEP ORX
DCB ORX

ouT
STA STA
ABB $X/DOC/EXAMPLE.ABB STA
PLD STA

NNR-NUVEL1
1998
BLQ STA
PPP
IGS_00b_R.CRD STA
IGS_00b R.VEL STA
POLE i)
DCB iii) Code bias
file  Bern IGS
v) IGS Bern

PPP.PCF

““Menu—>BPE->Star BPE Process””

BPE
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#{BPE} /RUNBEFE . pm
${¥} /EXE/LOADGPS.setvar

Start processing

““Number of sessions to be processed”

LT

AG]1inE

Rertun
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PCF

““Process control file””

o7

BPE

OUTPUT

IOtpUt

va  Waen WA priori itormation |
ve Mo Norbit/ewe. Do, CK information |
ve  Wepr  |cRD/TR/TRO/SNX and CLK results |
ve  Wmr  cho results referred to epoch 2000.0
vr Wi Wocacion-specific 1on/bch results

o Brecicon: 1o/ moUoes remite
sracion information file name

V_STAINF

e la
LT

||

+ [+

EONE Y 0 IE FE OB M
4 R

|
b
-

Tectenic plate definition file nae |
Fnater/reference CRD/VEL file name |
Verged CED/VEL file pae |+

|
L

I
+

STA

V_PLDINF

PPP
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PLD

V_BLQINF
ABB
V_CRDMEG
IGS_00
PLD
PPP

PLD
BLQ
V_ABBINF
V_CRDREF
PPP
1998

CRD

PLD
X/DOC
IGS_00B_R
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V.42 X/EXE/UPPERC

1/bin/sh
PROGRAM - UPPERC

PURPOSE ~ : CONVERT ALL FILENAMES IN CURRENT DIRECTORY
INTO UPPERCASE LETTER FILENAMES

PARAM D=

REMARKS  © ---

AUTHOR . H. FRIEDHOFF

VERSION  : 3.3

CREATED - 17-0CT-91 LAST MODIFIED :
COPYRIGHT - ASTRONOMICAL INSTITUTE

1991 UNIVERSITY OF BERNE
SWITZERLAND

LOOP OVER ALL FILES

HEFFHFHHFHHFHFFEFHFHFHHFFFFEFHHHR

for name in "lIs”
do

#

ﬁ TRANSLATE PARAMETER INTO UPPERCASE LETTERS
" FNEU="echo ${name} | ${UPPERC}"

ﬁ RENAME FILE

if [ $name '= $FNEU ]

then

f_mv ${name} ${FNEU}
i

#
done

ii)

ftp terras.gsi.go.jp 163.42.5.1
anonymous
e-mail address
cd data/IGS_products
cd Wwww

rompt

inary
mget 1gs*.sp3.Z ( cod*.eph.Z )
mget igs*.erE.Z ( cod*.erE.Z )
mget igs*.clk.Z cod*.clk.Z
quit

WWww - GPS dir



Bernese

IEP

iii) Code bias file

V50-$ mv_igs11377.erp.Z 1GS11377.1EP.Z

mv
IGS

V50-$ mv_igs11374.sp3.Z 1GS11374.PRE.Z

Bernese

Bern

DCB

YYYY

Bern

ftp ftp.unibe.ch 130.92.4.49
anonymous
e-mail address
cd aiub/CODE
cd YYYY
prompt
binary
mget P1C1*.DCB.Z
mget P1P2*.DCB.Z
quit
DCB

iv) Global lonosphere Model  Bern

v) IGS

Bern
ATM

ftp ftp.unibe.ch 130.92.4.49
anonymous
e-mail address
cd aiub/CODE
cd YYYY
rompt
inary
mget CODWWWWD.ION.Z
quit

WWWW  GPS D

Bern

IGS

ITRF2000 IGS

ftp ftp.unibe.ch 130.92.4.49
anonymous

e-mail address

cd aiub/BSWUSER50/STA

ascii

get 1GS_00B_R.CRD

get IGS_00B R.VEL

quit

PRE

1137

ORB

Bern

STA
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vi)

RXOBV3 RINEX Bernese
Menu—>RINEX->Import RINEX to Bernese format > Observation files
PRETAB Bernese Standard Orbit
Tabular

Menu->Orbits/EOP->create tabular orbits
ORBGEN  Bernese Standard Orbit Tabular
Menu->Orbits/EOP->create standard orbits
CODSPP
Menu->Processing—>Code-based clock synchronization
SNGDIF
Menu->Processing->Baseline file creation
MAUPRP
Menu->Processing->Phase preprocessing
GPSEST NEQ
Menu->Processing->Parameter estimation
ADDNEQ NEQ

Menu->Processing—>Normal equation stacking
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