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WHAT IS THE SWEPOS POST-PROCESSING




Services = Ancillary services ~ & Contact us
o

Order
Network RTK

Post-calculation

Open data - DGNSS
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Services

Calculation service

The Calculation Service is an online
service that delivers accurate positioning
to users who submit static GNSS

https://swepos.lantmateriet.se/
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« An online service for the estimation of high
precision GNSS positions in SWEREF99 &

. U&FL0 with subscription
 GNSS measurement any where in Sweden
« Upload RINEX file via web
» Order calculations

« SWEPOS postprocessing service
» Validates user RINEX
» Selects reference stations
* Bernese engine
* Anubis engine
* GNSS calculations results and Data quality
report via email

The service was initially developed in the early
2000s but was fully modernized in 2023-2024 (not
renewed but rewritten from scratch).



USER
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1. Upload Rinex

Select files on your computer to upload to your Swepos account. It is possible to upload a maximum of 5
files at a time. Only observation files in Rinex format are allowed.

« Mandatory
« Subscription to the postprocessing servi( - ses o
- GNSS measurement within Sweden .
- Supported GNSS antenna e
« GNSS data No les fou

) In RINEX (2'X’ 3'X’ 4X) 2. Selection of calculation servica and confrel of Rinex fila
* GPS/GLO/GAL e s e ke
 GPS is mandatory
 Minimum 30-min data .
* Maximum 2-days in one RINEX 3: Resuls of the Rinx inspectr
+ Data can date back to 1997-01-01 7
° SeleC“C)n 4. order a new calculation job

hark an approved file in the list above and choose a reference system for the profit and loss report before

« Service type

Select GMSS. Observations from selected GMSS will be used in the calculations. The GNSS that are

Y R efe re n Ce fram e mandatory are already ticked. Other systems are optional. The settings in the selected calculation service
control which systems can be selected. Restrictions may also exist in other cases; see the message
"Results of the Rinex check'.
« GNSS

Select GMSS:
Select reference system GPS
Select Reference System w Glonass

Galileo



SERVICE TYPES
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270-km coastal railway between Umea and Lulea.

« Coordinate calculations
* Ordinary Post Processing Service e
* Project adapted Post Processing Service o

* RINEX quality report
* SweposQC £t
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The project adapted service replaced horizontal control network in the
projects



PROCESSING SETTINGS
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« SWEREF 99 coordinates calculation

« Bernese GNSS software, CODE products S\ e
» Coordinates of a new point relative to 6-8 “
stations, considering station geometry, up to few 5 o
hundreds of KMS, stations within 10-20 kms B i
« Two-frequency observation is a requirement NG Py
« Bernese Processing Settings .,‘E
« STAR-based baseline from the new point Lor g M
* Multi-GNSS (GPS+GLO+GAL) R T
e L3, L1 s [®
« Hourly troposphere parameters - VMF3, i bt
Troposphere parameters not always estimated . ¢
« 3 degrees cut-off 0 ) aerss @PPSER '
« 30s observation sampling 8 g g ockolm
« 1GS20.atx antenna models &) ¥ ‘f{kom
+ ITRF20 solution fitted to SWEREF99 of SWEPOS il o S
stations with Helmert-transformation Y Ein o
 RINEX Quality report i
* Anubis and Inhouse QC tool penhamng g Q”'S'“é"é?ers;on



OVERVIEW




- RINEX Obs
- RINEX Nav
- General Files

- Coordinates

FAIL

}
. SwepCalc
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SWEPOS Operations

Summary text file
Detailed PDF report

*  Summary text file

* Detailed PDF report
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Run Bern module
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3.05
TEPP-4.3.2
gfzrnx-2.1.0
KEUONG. 0
KEUONG. 0
SWEPCS
S5T3TRE0908
RAO0S082S

0.0710
3434083.6281

OBSERVATION - DATA M. (MIXED)

FILE - PROCESSING

LMV

20210891&6-235931.-UTC
20240312-153120.-UTC

TRIMBLE -NETRS 5.43
JAVRINGENT DM O50F

0.0000
958104.6747

0.0000
5270852.7988

RINEX -VERSION- /- TYPE
PGM-/-RUN-BY. /. DATE
COMMENT

MARKER - NAME

MARKER - NUMEER
CBSERVER: / - AGENCY
REC-#-/-TYPE./-VERS
BNT %/ TYPE
ANTENNA: - DELTA-H/E/N
APPROX . POSITION XYZ
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E 12-C1X-C5X-C7X -C8X -L1X L5X -L7X-L8X - S1X 55X 57X 58X
G 12.C1C-C2w-C2X C5X-L1C-L2W L2X-L5X-51C-52W- 52X 55X
R 12-C1C-Cl1P-C2ZC-C2P-L1C-L1P L2C-LZP-51C-51P-52C-52F

SYS./-#-/-0BS-TYPES
5Y5./-#./-0BS-TYPES
5Y5./-#%-/-0B5 -TYPES

INITIRL RINEX VERSION: 3.04 COMMENT

COMMENT

COMMENT

COMMENT

THE - COORDINATES - ARE - GIVEN: IN: SWEREF - 959. (ETR5-89) COMMENT
Q RCV-CLOCE-OFFS - AFPL

18..2175 5 LEAP - SECONDS
24-R01--1-R0OZ2--4-RO3--5-R0O4.--6-RO5--1-R06--4-RO7--5-RO8- - 6-GLONASS-SLOT-/-FRQ-#

RO%.-2.R10--T7-R11..0-R12.-1-R13.-2-R14--7-R15..-0-R16.-1.-GLONASS.SLOT-/-FRQ - #

R1T7.-4-R18--3-R19.-3-R20.-2-R21.-4-R22--3-R23.-3-R24..2.GLONASS -5LOT-/-FRQ-#
cic 19.070-C1P 19.070.-C2C 15.070-C2P 15.070 GLCNASS - COD/PHS/BIS

E SYS./ PHASE. SHIFT
6 SYS./ PHASE. SHIFT
R SYS./.PHASE. SHIFT
| 30.000 INTERVAL

2021 9....17 0 0....0.0000000 GBS TIME.OF . FIRST.OBS

2021 ] 17 Z3 58 30.0000000 GES TIME-OF - LAST - 0BS5S

END-OF - HEADER

>.2021.09-17-00-00-00.0000000- -0-28
E02. -23218399.445. . . .23218401.629
EO7 -26445707.664 - - - 26445711.234
FAIL EOS. - 25058210.172 25058212.801
Fi11 2IF4TRT4.TEND F32471RT4_31hR

0.000000000000
23218399.824 23218400.902
26445709.5594 26445710.645
25058211.56¢6 2505821z2.262
2324T1RT72_RAZR 23241RT73_R2R

122013557.595
138973135.431
131681797.818
122136RQT7 172

-l o -] o
—

PASS

PASSWithWARNING

Ex.Antenna translation, downsampling, time span

Ex. Invalid data format, single frequency, Kinematic data,
far from project area e.t.c
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SWEPOS Operations

*  Summary text file
‘| « Detailed PDF report

*  Summary text file
* Detailed PDF report
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Swe pos Kva | itets ra| Resultat fran kvalitetskontrollen av rinex-filen

Observationsstatistik:

Jobbnamn: SQC240304_23 - | - T |

Bestallare: Kibrom Ebuy Ab . |

51 kel (jfr. figurtexten)
E-post: None = I a - GPS
J '3‘.- i 22— st 28— satdl AL
i SN o e ;LO

DS

Indatafil: 0SODOOSWE_S : WP~ @bt Tan!
Punktnamn: SODEO. N
N O R kv A
Start mattid (UTC): 2024-01
Stopp mattid (UTC): 2024-C .
Fil upp|addad: 2024-03-04 | | }lllilwllmiﬁillnmm

|

| HH”|lillilmamlﬂ!!"""'“"""“‘

P N\ L

Antenntyp (Rinex-header): JNS , 8

Excentricitet Norr/Ost/Upp (m): 7 Ml

‘A (i . S y . - 2 | : - : : :
. * l| |1||5|[III!H||‘ Figur 10: Tidsserier av signal-brusforhallandet for olika satelliter och signaler. Figuren ger
MOtta gare . S E PT P O LA RX.5 ‘ ”ml! . information om hur signal-brus-férhallandet andras éver tiden.

TS

- Figur 11: De 6vi
ol pa GPS L1 som
med (SNR) som funktion av elevationsvinkeln. Nommalt ar flervagsfelet hogre och

probl Signal-brusférhallandet |agre for laga elevationsvinklar.




- Coordinates

FAIL

SWEPOS Operations

*  Summary text file
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*  Summary text file
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SGM — Station Geometry Matrix

Extrapolation Factor: 21.1%
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*  Summary text file
‘| « Detailed PDF report

- Coordinates

FAIL

*  Summary text file
* Detailed PDF report

Send result
ay
! T
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|
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| Database
I' : 7
> SwepCalc ] I
‘ Run Bern module #——’
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SWEPOS Operations
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Resultat fran Swepos Berdkningstjanst

Koordinater for nypunkt

SWEREF 99 geocentriska kartesiska koordinater:

Punkt X (m) Y (m)

LEKS.0 3022573.1880 802945.6390

SWEREF 99 geodetiska koordinater:

Punkt Latitud Flervigsfel (multipath):

LEKS.0 60 43 19.71366

SWEREF 99 TM, RH 2000

Punkt Norr (m)
LEKS.0 6731845.2670

ITRF2020 geocentriska kartesiska koordinater

Punkt X (m)
LEKS.0 3022572.6487

Z(
55.

Jonosfarsaktivitet:

Resultat fran Swepos Berakningstjanst

GPS L1W
o
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Resultat fran Swepos Berakningstjanst

Resultat fran Swepos Berakningstjanst

Flervagsfelens RMS [cm]
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Service speed
* Service runs on several
servers in parallel
* Reduced queue time
* Priority rules
* Results in email in 8 -15
minutes

* Service accuracy
e 2-3 hours of data
* Horizontal |-2cm
* Vertical 2-3cm
* 24-hour data, with chock
ring antenna
* Horizontal

* Realtime job status * Vertical
* Limit values for result evaluation | |
* Ambiguity resolution > 30% e
 Final fix solution RMS < 3mm N =
* Helmert RMS < |0mm g0 1
* Elevation cutoff test, Up difference < 30mm °" /
* Data screening . /f

* Fix vs float solutions

* Troposphere vs No troposphere

0:6 0.8 1:0 1:2 l.l4 1.‘6 1:8
RMS(mm)
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I ot Repeatability: 0.51 mm

0.020

* Automated service monitoring, Lo

daily automatic job submission o
from monitoring stations

* Ensures servers are running o

* Service is running ors

* Confirms GNSS products o

availability 020 I Repeatability: 0.66 mm
* Long-term performance "

monitoring 0.005

0 -\Wo"‘.‘""‘”‘"""."'-\wmwm'\":-.mw.\;'f."."ﬁﬂ" ,-#J“‘"""-’-w -’.,._':W,-— ..p*"-'.'u'wa “mh;:’w#fw.wv-f

i e .‘-.-p"hn.nu..'ﬁ.m"f'.‘:ﬂww-:m‘nﬂm'hf:fwmmwwﬂ“m‘w
-0.005

Marth [m]

East [m]

-0.005

-0.010
-0.015
-0.020

o Repeatability: 1.73 mm

0.020
0.015
0.010
0.005

Up [m]

-0.005

-0.015

-0.020



SUMMARY OF IMPROVEMENTS IN THE CALCULATION
I
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System architecture
« Configurability, Future proof concept,

Modularized

 Improved user RINEX validation and error
handling

Calculations

« Bernese 5.2105.4
« Transition from IGS14 to IGS20.ATX for
antenna models
* Rinex 2.x to all RINEX versions
« RINEX 2.X, 3.X, 4.X
Multi-GNSS capability
« GPS, GLONASS, Galileo, BeiDou
« GNSS support based on antenna calibration
* Improved reference network selection
* Rinex quality report — Anubis

0 5 10 15 20 25 30
Skillnad [mm]




JOB STATISTICS




SWEPOS® Post Processing Service

Ordinary

SWEREF
Norrbotniabanan
Ostlanken

Vastlanken

Alingsas Vargarda
Fyra Spar Uppsala
Goteborg-Boras 12 00
Lokal berakningstjanst Stockholm
Hisingsbron
Varbergstunneln
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THANKS! WE ARE AVAILABLE AT...

WEBSITE
CONTACT

PHONE 0771-63 63 63

LINKEDIN
FACEBOOK
INSTAGRAM

LANTMATERIET
—— — |


http://www.lantmateriet.se/
http://www.lantmateriet.se/kontakt
http://www.linkedin.com/company/lantmateriet
http://www.facebook.com/lantmateriet
http://www.instagram.com/lantmateriet

