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% We are KONGSBERG

KONGSBERG

— KONGSBERG is an international technology group
— 7500 employees, in 20 countries
— Headquarter in the small Norwegian town of Kongsberg

— Founded in 1814 as Kongsberg Vapenfabrikk
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% Historic Overview

KONGSBERG

Important years:
= 1967 — Tromsg Telemetry Station

1982 — Drive Electronics: Started by employees from Tromsg Telemetry Station

1984 — Spacetec: Bankruptcy! New company created to act as supplier to ESA
1994 — Kongsberg Spacetec: Bought by KONGSBERG
2019 — Space Ground Systems: Fully Integrated into KONGSBERG, no longer a separate company

Major program participations:

= ESA: ERS, ENVISAT, Sentinel

= EUMETSAT: EPS, EARS, Jason CS, EPS-SG, EPS Sterna
= NASA/NOAA: EQCS, JPSS/LGSS
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% What do we do in Tromsg?

KONGSBERG
- EOS Antennas
- 3.7m X/L (RX-only), X/S (TT&C), KA/X/S (Tri-Band)
- Wideband Receivers
- HRDFEP with 1, 2, or 4-channel
- 400Ksym to 1200Msym
- Heritage waveforms, CCSDS SCCC and DVB-S2(X)
- Wideband Transmitters / Wideband Test Transmitters
- Meteorological Ground Stations (MEQOS Polar - EARS)
- HRDFEP with some additional components
- Monitoring & Control
- Integration of ground station operations
- Integrated Ground Terminals
- Antenna, modem, and monitoring & control software.
- Data Processing HUB
- Consolidate VCDU data from a network of ground stations
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KONGSBERG
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what is MEOS Polar?
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= |tisan...
— Antenna Controller
— Demodulator
— Processing server
— Data Archive (short term)
— Data distributor

= . allinsingle 2U server
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KONGSBERG
H -

System Tools View Setup Help

(meos/default) MEOS Polar @ polar1

Processing

Antenna | Quicklook | Events | Schedules | Archive | Acquisition | Monitor 7‘

ANTENNA

on polar1

CURRENT TIME
2016-12-15
13:33:59

WATCHDOG
3 (&) O
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MAX LICENSED RATE

100 Mb/s
ANTENNA

MINI'QUICKLOOK

DISTRIBUTION

KONGSBERG
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= Third party (optional):
— AAPP
— CSPP SDR
— FY-3 (requires CMA ‘license’)
— Polar2Grid
— SeaDAS
— RT-STPS

= Qur own:
— Package Reconstruct
— MetOp LO
— MetOp-SG LO



KONGSBERG

MEQS.

= Goal is to have at least 2 releases/year

— New OS snapshot

@ srorace

TEMPERATURE

— Improvements

— Bugfixes

— New features

— Updates to processing packages

= New missions can be added at any time

08:18:48
19-11-2021

3
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Continuous Updates and Improvements

(meos/meos/MEOS.xml) MEOS Capture @ polar5 PID: 18470
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Overview  Antenna  Front-End  Schedule  Eventlog  Archive  Processing  Distribution  Quicklook Ch-1  Quicklook Ch-2
CHANNEL 1 SATELLITE NOAA19 ORBIT 65879 START 08:16:02  STOP 08:26:56
DEMODULATOR Input Level (dBm) SN Ratio (dB) Carrier Offset (kHz)
CBPSK
TN 70 s 5 Py 1000 1000
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IDLE
[ ] 0
FRAMES FRAMES
RECEIVED 493 RECEIVED
R-S CORRECTED 0 R-S CORRECTED
R-S UNCORRECTABLE 0 R-S UNCORRECTABLE
DISCARDED 0 DISCARDED
ACQUIRED 493 ACQUIRED
BITRATE 1 Mbps BITRATE

System Health
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BITRATE

R-S CORRECTED
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& This summer -> MEOS Polar V12

KONGSBERG

- MEQOS Polar V12 is a hardware technology refresh
- The software will be, as much as possible, identical on both V5 and V12 hardware going forward

| MEOS Polar V5 (EARS) | MEOS Polar V12

Demodulator/Ingest board  HRDFECv5 HRDFECv12

- min symbol rate 0.16 MS/s 0.283 MS/s

- max symbol rate 500 MS/s 1200 MS/s

Server HPE DL380 Gen10 HPE DL380 Gen12
- standard memory size 64 GB 128 GB

- standard data storage ~ 4TB (RAID5S) ~ 8TB (RAID6)
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MEQS\ - OVERVIEW  CHANNEL1 ANTENNA  EVENTS  MISSION PLANNER  QUICKLOOK  FILES  PROCESSING  DISTRIBUTION 13:44:32 --

Antenna Channel 1 Quicklook
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T I CVIRONMENTAL STATUS

Temp Humidity DewP.  Pressure
Cab 294°C 9.1% -6.7°C 0PSI
Feed 25.7°C 46% 13.2°C N/A

Bitrate  93.30 Mbps

IH

=

Manual Commanding v SR 916 20513:34:03  10513:41:33
v - 70862  A0s13:03:25  L0s13:10:40 [
Time 15.05.2026, 11:44:31 UTC v [SBR o:3  20512:40:00 105124724 [
X 43084  A0s12:27:52  10s12:32:07 [
v - 75380  A0s12:09:10  L0s12:14:03 [
v - 3915  A0s11:52:48  L0s12:02:56 [/
v - 18191  A0s11:32:18  10s11:38:03 [/
v - 70861  A0s11:22:03  L0s11:31:18 [
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Third Party Integration

Distribution to Live
Segmented Rawdata

= \We use SUSE Linux Enterprise Server on all our systems,
not very common in DB community

= Therefore, prefer to run in a container (singularity),
to use recommended OS ROR Processing

— Singularity: CSPP SDR and FY-3 processors
— Docker: Polar2Grid

— AAPP is natively compiled on SLES Reconsiuc Dat
— SeaDAS and RT-STPS are java-based

= Processors are run from dedicated subsystem instance,
fully integrated in our M&C Middleware St

Input NOAA 21

Record data from
channel 1 plotserver
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SDR Processing

Quicklook NOAA21
Processor

12



Third Party Configuration
Mission Front-End Processing Distribution System Information Management Cp H E

Reconstruct Merger Polar2Grid Quicklook CFDP GSE Aapp Metop Adm Msg  Metop Level0

= Necessary configuration is
available in our configuration

frid overlay - Froducts web app, including help text for
METOP-C Polar2Grid +s+ =] each pa rameter.

METOP-C

Lat Long Grids b 2

ME%\ Mission Front-End Processing Distribution System Information Management Q H DEPLOY % =

COPY GRIDS TOALL H
Coastlines Reconstruct Merger Polar2Grid Quicklook CFDP GSE Rdr Sdr
Rivers NOAA 20 RDR *** B
Cris .
Borders i ing of the CriS i
COPY OVERLAY TO ALL
Enabled Atms Y
. - . ) E i ing of the ATMS i t
Enable/disable the addition of overlay in generated images
Viirs o
File Tag E [ ing of the VIIRS i
A short text describing the output produced
Oomps
POLAR2GRID_PNG ) )
E p of the OMPS
File Tag

A short text describing the output produced

RDR
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% Processing Performance

KONGSBERG

= We always strive to stream data as much as possible, to improve latency:
— Reconctruction, MetOp LO, MetOp-SG LO, distribution (cadu/vcdu/isp) all start at AOS

= Processing on V12, CSPP SDR configured with 4* cores and local auxdata:

Acquisition 9m 23s 11m Os 10m 7/s
RDR** 1m 45s 2m 5s 3m 14s
SDR VIIRS granules 8-2m 33s 8-2m 31s 8—2m 44s
SDR ATMS granules 14 —0Om 25s 18 —0m 22s 16 —0m 17s
SDR CRIS granules 12 - 7/m 48s 10—-12m 6s

* Change to 8, based on IMGW findings (more memory on V12)
** To be replaced by Reconstruct + RDR file formatting script
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Adding New Missions

KONGSBERG

AA_E%\ Mission Front-End Processing Distribution System Information Management O H E
* Import archive (a few KB)
* Manually in the configuration app

Archives  Factory Reset

Archive Management

Manage all your MEOS Archives. You may create and remove archives from t
exported from any compliant MEOS System and stored outside this system.
contents into this system' customer configuration.

Last imported archive: horizon_c129.tar.gz

- L FILTER BY TYPE »

Name i Create new mission
meos_awspfm_Ir_v3_9_4_master.tar.gz

The mission name entered will be the SYSTEM name
employed for this mission. You may only employ
alphanumeric uppercase characters.

meos_metopc_ahrpt_v3_2_1_master.tar.gz
ENTER MISSION NAME
CSPP-2026

meos_sgal_smd1_v3_9_4 master.tar.gz
CANCEL  CREATE

meos_noaal19_hrpt_v3_2_1_master.tar.gz

meos_s1c_xband2_v3_9_4_master.tar.gz
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METOP-B = WCout

Live Molop HLE  Live Rawdata Malop
Bo

....... [ ] [ ] [ ] METOP-C = WDut

)

%
Live Matop METOP-B = SEGMENTED LEVELD

KONGSBERG B0 > HLE  Live Segmaniad LO Matap
METOP-C = SEGMENTED LEVELD

HLE  Live Report Sfp

= All configurable distribution is push-based: Repert T YT
— File: (s)FTP(S), FILE
— Socket: TCP, UDP, RAW (IP-packets) e - \ -
— SLE: RCF, RAF —| T = ——

= All data files are stored directly on disk

FY3D = vCout

. FYIE = vCout > HLE  Live Segmanted Rawdata Fy3
— manual retrieval from GUI togmaniae
. FYIF = vCou1
— pull using sftp
Suomi NPP = vCouz
Live
NozaZx NOAA 20 = vcou2 > SOCKE!  Sles10testsocket
Caducooket
NOAA 21 = vcou2
Buomi NPP = vcoum
Live
NosaZx NOAA 20 = veout > HLE  Live Segmanied Rawdata Noaax
2agmentsd
NOAA 21 = vcou
;’:: fax a1 = vcou2 > si=  Polr Epasg
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KONGSBERG

Thank you for your

attention!

tome@spacetec.no
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