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Sequential Adjustment: Idea

’f——u‘:ﬂ J% L D Processing of sequential
= \ solutions :
ﬁj @] -~ 1—01 % identical with processing all
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Least Squares Adjustment

The Gauss-Morkeff Model (GMM) of full rank is given by eg. Koo [L988]:
Eiy)= X3 ; Diy) =P (2.1-1)

X n = w matrix of given coefficlents with full rank rgX = w; X i=s albo called
degign mabrir

H’ o 1 wentor of 1|n'|-cn|'rwr|s

u f xl_wﬂm' of ahservations

P n ¥ 1 positive definite weight matriz

L u I:I\II:II.I1':!F 11r1)|:|5|.'1'\:'i|.ti(|lL“. IIIJ:I'.II:JII“I III 1:II:I1LI:II\.W|'IL“
E|]) operator of expectation

] oparstor of dispersion

varianos of unit welght (vavianee factor).
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Parameter Elimination

[ Ny Np ] [ .ﬁ‘l ] [ by ] Normal Equation

Parameter estimate

(N]J —NuN-_;lelz) IGI. =b —leN-_;zj'b'd

i b

Combinations at sw*s&&mo/[)?, swisstopo

Sequential Adjustment (1)

y+e = XiA+0m  with Dy =diP’
Yo te: = Xg Bz + 0 2 with Diy,) = ﬂ%PeIl

or, in more general notation:

vitei = X;Bi+0;v with Diy)=alP!, i=12

First step: Solving each individual NEQ

X\PX;, X\PO, ﬁj X.Py,
O\PiX; OP0; || 4% | | OPw;

; £ —1
B, = (XIPX— XIP,0;(0/P0,) 0P X))
-{XEPsyf xi'FrUs(G:PsUz]_lU:Piyl)
3 ; o -1
D(3,) = #(XP.X; - X\P,0:(0P0;) " O,P;X)
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Sequential Adjustment (2)

Step 2: Aposteriori LSE

5| fl”‘ I 5 - rﬁ 2| Z1 @
3]+[z] - [1]amn{d)-[% 4]

(X} P1X| + XP2Xq) — X P1O1(0,P10) 'O\ P X - 5
o= XL P05 (04P505) 0P X5 ¢
_ [ (X{P1wy + X)Poys) - X{P1OL(0{P10)) O\ Py, - }

o= X5 P309(053P30:) O4P 2y,
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Sequential Least Squares Estimation (3)

General:
(Z {x‘,ij,- o x§p1.a,-[o;Pjan-Joipjxi)) B,
i=1

=Y (X{Piy, - X'P.0,(0/P,0,) " OPy,)

=1

Special case: Accumulation

(fxzﬂxl] 3. -—ixiny.-

i=1 i=1
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Applications: Superposition / Accumulation

X\ P X, 0 8, X\ Py,
XoP3X A, X3Py,
{l'l' x:'l.'P?”x‘” .Sm x:,,P..}y_."

m = m
(Z Xipéxi) B. =D XiPy;
i=1

i=1
e.g.: combination of coordinates
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Parameter Transformation

GMM: Ay+e=XAB8 ; D(Ay) =P}
New Parameter: AB = BAB +4dB3
I —
NEQ system: B'X'PXBAG =B X'PAY with Ay = (Ay — Xd3)

e

ﬁﬁfj = b where

N = B'NB ad
b = B'(b-Nd3).
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Applications: Reduction (1)

ﬁ”xl ) l ‘H:‘ Fit1, iz, . |.'f-'{l.—m—'|1--']
,:-.. k
Blu—mir = { BGi 51 ;
8 = BB-+df with
1
]
|
L Sk s 1 i and
B' =) i

1|+ [u—m+1

£ i+l f+t—1 1
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Applications: Reduction (2)

25 =
E 24 -
F ]
£O E
8] 23—
; 3
A 1
o 22—
bl -
z -
g =
£ 213
] — 4 Tiop. Pamm Dy
- oo 13 Tinn Params Tiay
20—
T T T T
25 Dec 1.Jan d.lan 153.dan
1934 1885 1885 1585
Dhate
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Application: Additional parameters (1)
N,-'3 = b with

a [61.82] .
N = F'NF; FN:.G;
GIVF, GIN.G;

E-r -'F\::[br - N.":?_:'
Gl — Neei) |

a3 F,li]_ t ng-z Ul

Velocities:
XIPX, +XLPX, At X PX ) + A X PN | [ 8, ]
i AHXLPX) + Al XL PX ) ASXPIX ) + AS XX || %
P = + At v .
Be = Bt : Z X\ Py, + XoPy,
T | AnCX Py ) + At XL P, |
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Application: Additional parameters (2)

* Helmert parameters
* Fourier coefficients

» Blocking special frequencies (e.g. diurnal retrograde
signales in NEQs containing ERPS)
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Constraints

H3=w+e, with D(w)=dP,!

fietitions observations

[e]e 2] -[a]pmmo(2p=[5" 2

(X'PX +H'P,H)3=X'Py+ HP,w
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Applications of constraints

e coondinates [absolute constraints, free network conditions)
¢ velocities (abaolute and relative constraints)

¢ troposphere (absolute and relative constraints)

o orbit (keplerian-, dynamical-, stochastic-| parameters

o center of mass

& parth ﬁarimu parameters (UT1 and mutation abaolute valoe has to he con-
strained to a VLEBI value and contimity constraints)

s satellite antenna offsets

Combinations at sst&mo/oa swisstopo




Constraints in ADDNEQ

[ ]
-
e
o % I T
Tahle 2.1: Constraints and constraining options used in the pr . .

HA-w+e [H [w [P o
Consriming and xing on apcin vileed
iy =0+ ey (SR 5 B SR i leaime
Comsrhiming and hxing on aprin vileid Soga

n ' . 4
i = Pogew — Bot e [hooo 0o, e I i T
Eedailve mnsiralnts hetween parmeters ]
Hi— i =T 4 [ T S I [kt 1]
Coantinnity ebween pubssgquert polynanisls |

mer e, (2.0=12], (2.6=13] Eal, + Lol dii
Famman nolyromiak In submequent fime Imlermb =

eqi [2.6-16) ____.--i}‘__.r--'
TAealuie™ pobvnomials Lo i___.ﬂ
e, | 2E-16), (2R.5.3) o .
= ————— a8 i prlyan
Free neimorks: a”
pqos. | LG 15}, {26-21)
2
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Combination of consecutive Daily arcs (1)

Day 1 Day 2 Day 3

1 day of ohservations — —t———
1-dav NEQ= 1 I I I ! ]
L e ﬁ j I first S-days ADDNEG
L i T i seeond J-days ADDNECG
e \ ) third 3-days ADDNEG

r\m-.'u.ll:i:ng arhit
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Combination of consecutive Daily arcs (2)

yit, v qiga.. . gu) +€ = ylt.rg, o, qulo gzlos - - galo)

+[ 2. 8] %7

Pr[i} - f'l:ﬁ:-l'?{[.,ﬁ"j ----- ﬂl!'r.ll}
— r{t:-&:‘rh-&:ﬁh----.-E"-eﬁ:"?1:'|.-.‘f::'é1----qr.1r||-.
B0, 812y- 04y Slrgs $2U; $28y o« o 3 83yngy - o0 o Sails Sndq oo -";'r.lmz}
rilt) = vt o0, 0z, .0, Oim) “"}'Et:‘—.l] = T‘F'I—:_l(im]
} )
o) = rinltia)
QJ__Q{—'I = 4
Combinations at sw*sa&mo/o:’, swisstopo

Combination of consecutive Daily arcs (2)

H. ., Q. AR, . H;, Q AE, + roils — rviao
H I '&'QI-E'] ﬂ 1 '&"% 4 |“ — it |“

H, Jacobian matroe of the transition from 3 set of esealating elements to initial

1 eoordipates and welocities at time $;: anslytical formulae are given in
L [BEUTLER ET AL, 1996]:

[ 4lr #rith;

o [ T In ].'l,.~.-.:'. T foo i B LY e L R 0 | (4.5-6)

[ri); and l[r:=li )i being the j-th component of the vector +; and 'ril:'

Q2 partials with respect to the dypamical pasumeters; numerical computation
avcording to Section 3.2
diriy, iy : I=138:k=11 4.3-7
- —— A 1 y ey ok . =
[ a0 o I I :||;Ex1r-'|:: J ’ [ ydiy 1 Ty { Tl
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Combination of consecutive Daily arcs (3)

. _ AE; N
AR = [ K Livig Lityis l Q‘Ii + M
-&q{—[
with
Ki,; = H;'  H; (same as in the previous section)
E‘j"'-{ = I.-_--ll 'Q{
-Ez_—l,l—'l = "Hj__ll ¢ l"l-:lf—'l
M1; = HZY-(rvilo —roialo)
Combinations at sw*ssﬁmo/% SW i 55 t (] p 4]
Combination Schemes (1)
Baseline — Clustertodaily | — =
network solution Ny e
(correlations...) =
Multi-Sessions (Weekly ' R
solutions to Yearly Ol o apars
solutions) =
Hourly network -> daily
network solutions
(Troposphere estimation)
Long arc computations
Combinationsatswlsmo/[m EWiﬁﬁtﬂpﬁ
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Combination schemes (2)

(5O
L -0-0 4
I__I -E-.-I i Ll /f*' “\".u
- a
[ll_r!"J_-['l_J_— -] o /1

S _P-0-0

~
| —] | — #
|_LrJ,I| |1' |-|: e | !

Chbe rvag ions MNECS 1-day Fday Meomthly or
| Bagedines | Bagelies NEQs NEL= Damial
mr Clustaor ] or Clusier] amnd nres MEQ
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Combinations Used for:

 Distributed processing in IGS, EUREF for all various
kinds of parameters (within same technique):
— Coordinates (SINEX format)
— Troposphere (SINEX TRO format)

* Combination with big impact also within IAG: combination
of different techniques (GPS, VLBI, SLR)

* In Federal Survey: combination of GPS, levelling,
classical networks

Combinations at swL&mm/[B swissto po
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Advantages / Disadvantages

© Computational burden minimal

© Statistically exact (same result as processing based on
original observations)

© Formal accuracies can be verified/corrected by group

rms estimates / repeatabilities / more reliable outlier
detection

® New observation modeling (antennas, tides, orbits,
troposphere, ...) ->reprocessing necessary

Combinations at sw*sa&molos swisstopo

Products of the Geodesy Division

Processes Products

Process GG: eostafion Zimmerwal

Gevdetic Researcit

Process GF:

Process GP:

Process GE:

Sovereign

Public service

Commercial

Combinations at sst&ma/os swisstopo
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AGNES network 5

29 stations

i 7 ol * Reference frame
. _":!; ‘ﬁ\ * Federal Surveying

—— e — |+ Scientific
Meteo i — GPS meteo
ANETZ Appllcatlons. — Geodynamics
Stations
| Combinations at stmm/oa swissto po
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AGNES stations

e
= W

W
Y

N
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LV95 network

reference
network
(1989-1992)

Combinations at sw*sa&mo/% swisstopo

History (2)

* 1998: re-measuring of LV95 (CHTRF98); differences
below < 1 cm horizontally and < 3 cm vertically

» 1998: Start of the project with 8 permanent stations
* 2001: Completion with 29 permanent stations

| Combinations at sst&mo/oa | swisstopo
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History (3)

|

uk

Combinations at sw*sa&mo/()?,

swisstopo

“Daily
/hourly”

computer

Scientific
Applications
* Reference frame ™ computer

* Geodynamics Real-time
* GPS meteo Positioning

Combinations at sst&mo/oa |

swisstopo

st-Proc.
Positioning
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Permanent Networks / Analysis Center

EUREF (EPN)
Permanent Network
i o 2 T
. Mok of Parrnart EUREF Sttren Network processed
' LR 5 daily by swisstopo
IGS / CODE
Combinations at sw*sa&mo/% | swisstopo
} 'S

Permanent Networks and | s
Analysis Center (PNAC): o

Netzwerklésung Stationen Auswerteinterwal s
EUREF subnetwork 20 Daily observations with 21 days delay
(1 AGNES) a
P o L Er L)
AGNES + EUREF 65 Daily observations with 21 days delay . e ok i
subnetwork (29 AGNES) .
AGNES + EUREF 63 Hourly observations with 0.5 hours
subnetwork (29 AGNES) delay
Combinations at swLa&lﬂo/OB swisstopo
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Time series: Zimmerwald (ZIMM)

Coordinate repeatsbility of ZIMH
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Andermatt

Coordinate repeatability of ANDE
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Remote GPS site DMAN

L1-only

2-4 hours wake-up | TE===" |gm@

Funki-firdsnra

Remote Station

-
Main Station (AGNES)

Automated Processing
(Bernese GPS Soﬂware)E

| Combinations at stmm/oa | swisstopo
L ¥
% I Repeatabilities
| I - T AL - )
paf e e 1 | AcNEssite
= ZIMM-ANDE (L3 weekly solutions)
i _” 1.: 60 m baseline
r 2.: 3.7 km baseline
PR R o g o e 3.: 3.7 km baseline (Choke ring)
. Io-. e -ulwu L r-M | - & 2 cm
i 1D 3 )
| L C .\*1.‘#'“ ] A, B, C: Multipath tests (2 months)
o 8|7 ¢
I & g e i remote site (only 2.5 % missing data)
= % . " 1 ANDE-DMAN (L1 4-hour solutions)
Combinations at swlswpo/os T swisstopo
A ¥
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East [nml Horth Cmml

Up Cmml

Coordinate repeatability of DAVO
28

Morth —s—

-18 B

oo - 1 Snow...

-38

32 no radom...

T
Up ——

L
1389 2e00 zeal 2662 2ea3z

Year
17786783 12148

Combinations at sw*sa&mo/()?, swisstopo

Correlation plot (Samedan)

400 1— 500
=8~ SAME Hohe
—8—SAME VRS FALE-SAME-SANB
—e— SAME rms hourly 450
300 || 2 SAME Amb.
== SAME rms daily 400
—¥—SAME Schnee
—=— SAME SchneeSumme /\/\
200 = , 0

£
E
8
S
=
a
=
x
B
5
E
<

300

r 250

% 200
. P . L;A . o
ERE 3b5 310 320 32 \ 335 O a
[\\ -
* 100 !

\/\ -

200 o e J N\ .. 0
DOY 2002
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Velocities in ITRFOO (rel. ZIMM)

AGNES combination results available on: www.swisstopo.ch

48

ar

48
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GPS Meteorology

Path Delay GPS
arEes
Refraction N Meteo

Troposphere: < 15 km

Combinations at swLwao/os swisstopo
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Assimilation

Usage of GPS for numerical weather prediction

Surface * | Lp |
- 5 WY o
GPs  —= [ZiD IWV
[ Wy
|\/|0de|| I ¥ = WY
h & h L)
nitial
g
5.5k
ZTD: Zenith Total Delay
IWV: Integr. Water Vapor P =
| Combinations at sw*ssﬁmo/% | 5 Wiﬁﬁtﬁ p 4]

GPS meteorology

» Partners of swisstopo in Switzerland:

— MeteoSwiss
— University of Berne (IAP)
— Swiss Federal Institute of Technology (ETH) Zurich

« COST 716:
Exploitation of ground-based GPS for climate and numerical
weather prediction applications (2000 — beginning 2004)

* since 2003: EU project TOUGH

Combinations at swL&ma/[B swissto po




Hourly processing

e Since Dec. 2001

e 67 sites:
— 21 EUREF A
— 29 AGNES

* Near real-time results of 6
centers at KNMI:  |GuU orbits

a0 il e

Bhwi e ke  1Sdn 7w http:/Mmww.knmi.nl/samenw/
arextad) LTAE (6135 LeIEMHE AT e
cost716/
Combinations at sw*sa&mo/()?, swisstopo
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“Performance” of the hourly solutions
RN

Focentage of Dbmﬂumkmmﬂw
m | _ . B
@ il S e e

0

BEZ
a0 y— e BOFE

T

RIS

o B0

Pareenn

.
a0 fi i 1'. .i e T it — g
1o I 1
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1 week (DOY 75 - 81, 2003)
Payern, March 22, 2003

Real Real-time ZTDs

L% v : ! - ' — 1-hour

"4 7-hour accumulated

Real real-time
(every minute)

] Local Model

Combinations at sw*sa&mo/% swisstopo

Comparisons (graphically)

PAYE 2erith todal daiay of GPE week 1208 in [

Plots updated hourly on www.swisstopo.ch

Combinations at sst&mo/oa | swisstopo
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Comparisons (numerically)

Statistics of the differences to the post

processing (all sites)

. # differences [-] 50489
Near real-time
(1 hour) offset [mm -0.3
std [mm 8.5
Near real-time # differences [- 51466
(7 hours) offset [mm -0.1
std [mm 5.7
# differences [- 43153
Real-time offset [mm 2.5
std [mm 12.2
# differences [- 36135
Local model offset [mm 4.0
std [mm 8.1
# differences [- 5244
Assimilation offset [mm 8.9
std [mm 7.8
# differences [- 20
Radiosonde offset [mm] -5.0
std [mm] 8.7
Combinations at sw*sa&mo/()?, | swisstopo
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Vergleich: Postproc. versus NRT

JUJO e

Y N T T T |

B : ZIMM

e e
Hai g oo, - ki a5 S, S LA LA 5w 7 B o, 0

ICombinationsatsw’ss&moloa‘ ) ?W!Eﬁ-tﬂ po ZTD: 0.4 + 6.4 mm
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A00: 9.9.2001

WA el e & frpiemieer 7o 17 UTT:
e

eerndr
i R 4 A e Do e Phim OEET
jF! ! ! 2t 1 |-}
= e

e ™™

333
e
£/7)

Differenz IWV: Mit / Ohne GPS

| Combinations at sw#muo/oa |

+

WY (Er
40 P E— — —
- i -#- alMa + GPS
adr [ ] 3 ‘_LEE—
=5 “.
P
=2 "a”‘}‘
E e
':T-'E'l:I L% ".-nr"ﬁ'i- ]
Eis »
e "t-t-#vl.v_ Ll
10 kg
n
5
% 81 32 52 54 55 36 87 98 33
Day of manth
IWV in Genua

swisstopo
e

10

FO1 Vergleiche
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Fo1

uvﬂn hl‘ia

. FO1+GF3
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==
i)

. FOMGPS | [
; Lyt

FO3 Vergleiche

Combinations at sw*sa&mo/%

Trials at MeteoSwiss:

 Trials of Numerical Weather prediction at 3 different
periods:
— GPS has a significant influence on the prediction up to 6 hours
— Positive / negative:
e Summer +
* Winter —

* More tests planned: operational run with / without GPS
ZTD covering a longer time interval

Combinations at swLa&lﬂo/OB swisstopo
PRI
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Coordinate validation in NRT

hourly ... 24-hour average...
i ] . T g -
wf | e
| | SR L "
- ) S F R W
—ri L b LT e T ij = + 1 cnf
o Ll i]'l"':.i‘li", i .
A 1 T :; 3 1' H _,'_"”1 I "
» | ai H et
. | : |
hourly... 7 24-hours @ [150 weeks]
ZIMM North  16.0 1.0 0.9
repeatability East 45.0 4.6 0.8
in [mm] Up 520 5.1 25
| Combinations at sw*swao/os | swisstopo
i &

AGNES in the federal Survey

e Maintenance of the LV95

reference frame

» Densifications (cantons)
» Connection to the height

system

Combinations at sst&lﬂO/OB

swisstopo
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Combination scheme

LV95 Sessions LV95 densification CHTRF98++ EUVN 97

- 5 L

8 campaigns,
215 points

101 Sessions,
24 campaigns,
300 points

|combination | |combination | |c0mbination |

1988-1995 1995-1998 1998-2002

combination

1998-2002

AGNES

4.5 years,
85 points

velocity
estimation

p| combination
Combination based No velocity estimation

on normal equations

Combinations at sw‘ssﬁlﬂﬂ/% SW i 55 t [+] p 4]

Final GPS combination

' ' Helmert RMS

Campaign # Stations north [mm] east [mm] up [mm]
LV95 (no Neo88) 278 1.7 3.3 9.7

LV95 densification 132 2.3 2.8 9.9
EUVN97 8 3.2 2.6 13.4
CHTRF98 ++ 292 2.7 3.1 8.5
AGNES 85 0.9 12 1.8

[ Total: | 551 | 2.2 | 3.0 | 8.8 |

180 sites =2 times observed (" 4 years time difference)

« Totale # GPS phase L3 observations: 162‘827'028

Combinations at SWLMOIOS | swissto po
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GPS data analyses

* From campaigns and manual processing towards: less
observers, longer measurements, automatically data
analyses
— auto_rinex.pl -c CAMPAIGN —n 5

— report generation: ,HTML Report,
— Automatic new combined GPS solution

Combinations at sw*s&&mo/[)?, swisstopo

Leveling network LHN95: vertical
movements

I 1.0mmly

eter
tothe

0.5mmly

| | Doubled standard deviat

ykm 25km Sokm 75km 100 km

| Combinations at swk&6fi6/03 ! SWISSTOpOD
PR
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Differences:

“GPS — Levelling — Geoid”
.“ \

Common adjustment of GPS, levelling
and Geoid

* Input
— 152 points with h, H, N and with full variance-covariance matrix
for each technique

* Assumption
— Data sets linear independent and no systematical effects
* Residuals are distributed

vh= Qh-(Qh+QH+QN) .|
VH=-QH - -Qh+QH+QN)1-I
W=-QN-(Qh+QH+QN)1.|

Combinations at SWLWIUEI swissto po
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Residuals “GPS — Levellina — Geoid”

Okm 20km  40km  60km 80 km  100km

Reason for the differences / Corrective
actions

¢ Reason
— Mass models, reference frame ?
— Astro inconsistencies (0,15“ must be explained) ?
— ???

» Corrective actions

— Computation of “separate Geoids”; Astro-only and
GPS/Levelling-only

— Usage of the gravity for the geoid determination
— Additional measurements

* EUREF: ECGN Activity

Combinations at SWLMO/[B swissto po
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Alpine network

4 8

Combinations at sw*sa&mo/%

2 16"

/. EUREF/MTRF
1 Other Networks

swisstopo
§ §

, contributors”

* IGN: Jean-Mathieu Nocquet

* PURDUE(CNRS): Eric Calais (?), ...

* OLG: Guenter Stangl

* UPAD: Alessandro Caporali
* BKG: Georg Weber

* LPT: Elmar Brockmann

Combinations at swLa&molos

swisstopo
§ §
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CENTER SI NEX FI LETYPE # stations x(y) START Distr. Conbin.

Questionaire - e e S

LPT LPT. 2 52(29) 1998.5 a 1
VEEKLY. SNX 1 20(9) 1999.0  gr** 1
1 20(9) 1999.5  gr** 1
1 20(9) 2000.0  gr** 1
1 30(12) 2000.5  g*** 1
1 43(20) 2001.0  g*** 1
1 52(29) 2002.0  g** 1
i Resw 2 25 20005 a1

. WEEKLY. SNX 1 14(1) 1998.5  a 1
*  Weekly solutions L) 1099.0. 2 L
. 1 19(4) 1999.5  a 1
versus multi-year : 2352; 20000 2 :
1 1 31(5) 2001.0 a 1
solutions 1 39(9) 2001.5 a 1
» Additional stations PURDUE REGAL. SNX 2 48(10) 1996.0 a 1
. (ONRS) VEEKLY. SNX 1 48(10) 1996.0 g 1

SIS [N XA el oLt 1 I e e
ac QLGSNX 2 35(2),15(8) 1998.5 0 0
(free / only for VEEKLY. SNX**1  30(1), 10(2) 1998.5 a 1
1 30(2),10(4) 1999.0 a 1
group / not free) 1 35(2),15(5) 1999.5  a 1
1 35(2),15(5) 2000.0 a 1

« Combination S S SN o R
s UPAD WAD.SNX 2 2(4 1, 5 A 2000.0 0 0
activities VEEKLY. SNX 1 2(4 1) 2000.0 g * 1
1 241, 54 20015 g * 1

e Basx 2 eo0) 19950 o0 o
VEEEKLY. SNX 1 7(0) 1995.0 a 0
1 13(0) 1996.0 a 0
1 13(0) 1997.0  a 0
1 35(0) 1998.0 a 0
1 43(0) 1999.0  a 0
1 45(0) 2000.0  a 0
1 60(0) 2001.0 a 0
1 60(0) 2002.0 a 0
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sSwipos
The products........
i swipos — NAV (0.5 -3 m)

* GPS reference station in Zirich (SRG)
» DGPS corrections using UKW/RDS till end of 2004
« in the future via internet (IP adresse, Port number)

swipos - GIS/GEO (2-4 cm)

« Corrections and data of the AGNES sites
« data via www

« corrections via NATEL-D (GSM) (and internet ?)
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AGNES data flow
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swipos - GIS/GEO: Real-time positioning

GPSNet; Map
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GPSNet: User Request

RTKNet - [RTENet 29 Stationen] M=
File RTCM Manager (TEST RTK ohne Fineltra)  Yiew  Halp
[ ] - -
"L fof Amarac || ] RTCM Manager (TEST RTK ohne Fineltra): Stat:"
o4 Ephemeris
=< Recaivers |2 modules. 1 connected, corfig: VRS RTCM 2.3: (1) 18/18(1), 22(1], 23(1), 24(1], 53vRAS(9)
-4 synchronizer (DGPS)
=5 Dapshet Processa Connection_# UserName | Solution | Fived | Online | Diakin Hangy
578 RTCM Manage /v COM2_3250080 PP 0% 000147 27.01.200314:18:32 27.00.20
£ RTCH Soch B SocketServef43  07I0NT4E FIXED 9% 000432 27.01.2003 155012

B> Synchronizer (RTK)
{8, RTKNet Processor
& Troposphers 5
[5 ¥RS Data Stor:
RTCH Manager
RTCHM Sack
RTCM Cal -
=78 RTCM Manage:
RTCM Sock™
ﬁ RTCH Sack
al | [hd

Disk Watch
B Do | |
Al L3 A4 b [ Status A Statistics

El[RTENet Processor 27.01.2002 15:54.30.00 WaARN: FREU STG&  GPS 23lono 137 5.2 ppm [24.310.0 5.0) Geo 773 29.71 ppm [24.3) ;I
RTCM SocketServerB049: 27.01.2003 15:54:21 90 NMEA-Pos 4327091.144 565349 788 4636700.254, FIXED_S0L, 6 sats, PDOP 1.7
RTKMet Processor 27.01.2003 15:54:38.00 WARMN: JUJD  ZIMM  GPS 23 lono 286 5.3 ppm [25.510.0 5.0)Geo 2278 42,1 ppm [25.5]
AT S ok etSenwerAs 27 01, 2073 LRA4 7R A1NME S Pre 477131, 1R1_ RRRAA 755 AR3BZN2RR. EIXFIL GO Rents POOELT___,
RTCM SocketServerB049: 27.01.2003 15:54:26. 90 NMEA-Pos 4327091.161 565949.795 4636700.265, FI<ED_SOL, 6 sats, PDOP 1.7
RTKMNet Processor: 27.01.2003 15:54.42.00 WARN: FHBE  FRIC  GPS 23 lono -168 -4.7 ppm [25.010.0 5.0) Geo-1022 -28.7! ppm (25.0) j

[A[AT T output

=)

¥ [2rm.2003 | 155444
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GPSNet Syncronizer

Synchronized output (Time /Stations]: Igs_m 2003 092837 - 29
[ L. 2 [ Station | Received | Delay 5] [ Avg. Delay [¢] Epochs) |
-] 1 ZIMM 26.01.2003 03:26:40 NN 1.032 . 1076 [104)
[-) 2 ETHZ 28.01.2003 05:28:41 I 1.052 I 1421 (105)
-] 3 FHeB 26.01.2003 032641 N 1984 . 1039 (105)
[-) 4 o 28.01.2003 05:28:42 I 1.000 I 1.053 (108)
-] 5 LOMD 26.01.2003 03:26:42 NN 1.000 I 1.046 (106
[-) E DavD 28.01.2003 05:28:42 [ k] I 03957 (105]
-] 7 EPFL 26.01.2003082829 W 0110 [ 0319 (102)
[-) 8 ANDE 28.01.2003 05:28:33  —i Ny W 0173 [102)
-] 9 MEUC 26.01.20030%2829 (W 0110 W06 (102)
[-) 10 P&VE 28.01.2003 05:28:33 [ 0.000 [ oosz (102)
-] 1 GENE 26.01.20030%2823 W 0141 [Cmozz (102)
[-) 12 MART 28.01.2003 05:28:37 W 0140 W 015 (103
-] 13 BOUR 26.01.2003 09:28:41 [ 0063 10054 [104)
[-) 14 FRIC 28.01.2003 05:28:41 W 0103 W o101 (104)
-] 15 HOHT 26.01.2003 09:28:41 I— ' W 0139 (104
[-) 16 HUTT 28.01.2003 05:28:41 W01 W 0183 [104]
-] 17 LUZE 26.01.2003 09:28:41 I— 10092 (104)
® 18 S&RG 28.01.2003 05:28:41 W 0250 W 0178 [104]
-] 19 SCHA 26.01.2003 09:28:41 W 0250 [Cmo192 (104
® 20 S5TGA 28.01.2003 05:28:41 W 0156 W 0188 (104]
-] 21 UZNA 26.01.2003 09:28:41 W 0250 [C®W 0208 (104)
® 22 SaME 28.01.2003 05:28:41  —i 7 [ o008 (103]
-] 23 ARDE 26.01.2003 09:28:41 1 0.000 10064 [104)
® 24 KREU 28.01.2003 05:28:41 1 0031 1009 (104]
= e cmc 20 A1 AR N30, 41 1 nnnn 1 ane Han
4 I :I\ Status
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Positioning: Performance

e Test over 14 hours on the swisstopo roof using a
Trimble 5700 receiver (with GSM)

¢ Registration of the RTK position every second;
new initialization every 15 minutes

J 2cm

My

[T e

Horizontal rms: £1.0 cm (1 s) Vertical rms: £1.8 cm (1 s)

A
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Positioning: Performance (2)

e Testover 4 hours on the swisstopo roof using 2 Trimble 5700
receiver (with 2 GSM) and 1 Zephyr antenna (+ antenna splitter)

» Registration of the RTK position every second; new initialization
every 15 minutes

. S - | ichiatie
2 em ‘I o N el ; "
b W virtuel: | WFM*JI"I“F' Jﬁﬂ"Nﬁl""
Bl ii - 5% float ¥ \

NS b PR ke

I
§ 2cm #
Raw: = ]

45% floati oy

Horizontal rms: 0.7 /+ 0.8cm (1 )
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Vertical rms: +3.67+25 cm (1 8)
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Preis Stundenfile alt (nur Preis Epoche neu (Virtuell

We b I n te rfac e Intervall [s] Station) [sfr] und Station) [sfr]**

e — - - —
| ot e piee R ek [ 2 Nichtverfiigbar 0.0278
| Qom0 - =] [ il | Tt i om0 (e T 5 20 0.0556
(R oy Pt 10 Nichtverfigbar 0.0972
swipes - SISIGED 15 Nichtverfigbar 0.1250

20 Nichtverfigbar 0.1389

Bienvenue au Webserver FAGNES 30 20 0.1667

Co mraien @iwlermwdss 60 Nichtverfigbar 0.2500

= rEn prinye b dlechs nrvee oy dsepdre e n rrme AHEE
& ginim dan o v P ED A el my drvandn
= wem ofiy dm iviormrlew we be sl sciuel des sl
t csinlm chuss § Mssasphi vigesa i e bl

Cogrn 8 SECE i e e G .y S e i

il Terwe B s
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Web Interface (2)
=)
Doiei Brobetmy goehl Pwerto Edn T i
e E s T | R T e T o = SR - B
P P p— +] Y wartemna s
swipos - GISGED ?Wisitﬂpﬂ
@ Slare Virtuelle Referenzstationsdaten - Erzeugung und -
@ mim Download
[ BTN ;
i - um.l‘,‘lﬂ.ll arp ::::n*!'ulll-l Dﬂ'lllml‘;m:ll, = Hechachinmpsire :L?.::::lnm
LR
§ MrimE i rtusete Eestwrmoapueian: ____________________________________]
Ertmmuees A s | .
@ barshiewy S
& Tossde iy
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Kapo Bern
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Kapo Bern (2)
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Existierende Gerate
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Thanks for your attention!

Combinations at swLa&molos swisstopo
I i Sk

40



