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Capabilities of Russian
Unified Geografically-Distributed Information System
(UGDIS ) for providing users with ERS data
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CAPABILITIES OF RUSSIAN ERS SATELLITE
CONSTELLATION WITHIN THE FRAMEWORK OF RUSSIA’S
FEDERAL SPACE PROGRAM FOR 2016-2025
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CAPABILITIES OF RUSSIAN ERS SATELLITE
CONSTELLATION WITHIN THE FRAMEWORK OF RUSSIA’S
FEDERAL SPACE PROGRAM FOR 2016-2025
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CAPABILITIES OF RUSSIAN ERS SATELLITE
CONSTELLATION WITHIN THE FRAMEWORK OF RUSSIA’S
FEDERAL SPACE PROGRAM FOR 2016-2025

I 2025 — predicted state of satellite constellation for Radar observation
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continuous framed route
Resolution, m 1...2 1..3 6...12 1,0 3..5 2..5
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Note. The territory of the Russian Federation is 17.1 million sq. km
Frequency is passing over the southern point of the territory of the Russian Federation



«Luch-5A» satellite repeater

“HMMT” UNIFIED GEOGRAPHICALLY-DISTRIBUTED INFORMATION SYSTEM

ERS satellite constellation «Luch-5B» satellite repeater
“ WS >
/ § \ \ Unified geographically-distributed information system —
a set of geographically distributed ground-based facilities for
reception, collection, processing, storage and dissemination of data,

received from ERS spacecraft,
functioning in order to provide Russian consumers with
ERS data and products for based on them subsequentsolution of
a number of socio-economic, scientific and applied problems
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«Resurs-PM» «Arktica-M»
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The planned ERS satellite constellation for 2020-2025
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“HMMTH TECHNOLOGY FOR PROVIDING USERS with ERS DATA

GEOPORTAL
, (https:/igptl.ru/)
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Scheduling and management

= Implementation of an optimized "continuous coverage"
strategy with the possibility of rapid re-targeting and
forestalling survey of the most requested areas during
the scheduling activities .

= Ensuring maximum productivity while conducting
targeted survey by a satellite constellation using
automatic planning.



Example of current monitoring plan for “Kanopus-V” spacecraft
(for 5 days)
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Data Acquisition from ERS spacecraft




Satellite data receiving complexes as a part of
Ground-based Complex for Receive/Process of ERS data of the UGDIS
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NHUUTN Current and future spacecraft radio links

Sr.No. Spacecraft type oigigtic:n Data transmission rate

1 Resurs-P # 1 present 2x150 Mbit/s

2 Resurs-P #4, 5 2021 2x300 Mbit/s

3 Obzor-R 2020 2x300 Mbit/s

4 Kanopus-V # 1-6, present 2x122 Mbit/s

Kondor FKA

5 Meteor-M # 2-1, 2-2 present 2x122 Mbit/s, 1x1.33 Mbit/s

6 Resurs-PM 2022 2x600 Mbit/s

7 Kondor FKA-M, etc. 2024 2x600 Mbit/s or 2x900 Mbit/s or

2x1200 Mbit/s
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Antarctica (“Progress” Station)
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Mobile Transmit/Receive Complex (MTRC)

1. Data Processing Module (DPC-MTRC) 2. Antenna Complex for direct reception
with an automated satellite exchange system (AC-MTRC) ERS data from
through Ku-band relay satellite; data exchange rate «Resurs-P», «Terra», «cAqua», «NOAA»
of up to 2 Mbps and data exchange via «Luch-5» relay

satellite @



MTRC Specifications

Parameters, unit of measurement Value
AC-MTRC
Reflector, D, m D= 4,2 offset
Arrangement scheme of rotary mechanism triaxial scheme

Range of guidance angles, deg.:

- in azimuth + 270

- in elevation from O to 180
- in azimuth tilted deflection angle 4
Angular speeds for antenna guidance, deg./s (no
less than):

- in azimuth 18

-in elevation 12
Maximum guidance errors, arcminute:

- in azimuth 3

- in elevation 3
Operation at maximum wind speed, m /s 25
Container mass, kg, no more than 8 000
Reflector material aluminum



MRTC specifications

Parameters, unit of measurement Value
X-band
Receive frequency band, GHz 7,70-8,40

Polarization left and right circular
Receiver noise temperature, ° K 90
Gain factor, dB 46

Type of received signal modulation

BPSK, QPSK, OQPSK, 8PSK, 16QAM,
16APSK

Data reception rate and recording, Mbit/s

up to 600 (300 over one channel)

Operation mode

manual guidance
program guidance

L-band

Receive frequency band, GHz

1,6-1,7

Polarization

right circular

Gain factor, dB

30




MRTC specifications

Parameters, unit of measurement

Value

Ku-band

Receive frequency band, GHz

13.5-13.6/10.7-11.2

Transmit frequency band, GHz

15.1-15.4/14.6-14.7

Polarization

left and right circular

Gain factor, dB

48

Power supply

380/220 V 50 Hz

Reception of ERS data from spacecraft

RESURS-P, KANOPUS-V, METEOR-M,
LUCH -5, TERRA, AQUA , SPOT,
RADARSAT, NOAA, NPP







“H MMTn The present-day stage of development of data processing facilities
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NWHANTIT Complex processing of the new generation

» EAVHBIN KOMMN1EKC 00paboTKK
(ece KA, sce ceHcophbl, 8ce amaribl NIomokosou obpabomku: rnepsuyHasi, crmaHdapmHasi,
LIMM, mo3auku, oueHKa Kadecmea, kamarioaulayus, xpaHeHue, rnybnukayus... )

* YHU(pmKayuma TeXHUYECKUX cpeacTB
(ebiqucriumeribHbIU Kriacmep 0OHOMUIMHbIX cepeepos, 803MOXHOCMb ycmaHosku 8L]O/])

* YHUUKaAUMA NporpaMmmMmHbIX CpeacTB
(kpoccrinamagopmeHHocmb, OuHamu4deckue bubnuomeku, API, pacnaparnnenueaHue u
pacripeoernieHue, 0bmeH 0aHHbIMU Yepe3 namsams ...)

NHdpopmaLMOHHbIE

Bca rpynnmupoBka KA 133 EAMHBbIN KOMNAeKc 06paboTKu POAYKT!



\HAWTTI
Advantages of Advanced Processing Technologies

» Unified processing of information from various satellites within the
framework of a single new generation processing complex
based on modern approaches for distributed processing over large amounts of
data, which has a maximum degree of automation, allowing to process data from
various survey systems and SC, implementing all stages of streaming processing
(primary, standard, quality assessment, cataloging, storage, publication).

« Unification of processing processes
unified management, unified operator interfaces, unified quality assessment
approaches, unified metadata formats, etc.

« Unification of technical means
information processing using a computing cluster of similar relatively cheap
servers, the ability to install a processing complex in the data center.

« Unification of software
common requirements for SPO processing: cross-platform, dynamic libraries, API,
parallelization and distribution, etc.

@3



SHUUTN

POCCHACKME KOCMUYECKHE CHCTEMH

Storage of information in level O
Create all products from level O
One-time resampling data
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é The basic principles of the development of the ERS data Storage

Complex for 2018-2025

Geographical Implementing
principle for data fault tolerance
storage

 Setting up online file storage

on the same servers
together with processing
‘ ‘ ‘ « Ability to store a large

amount of information not
vy - _ limited by one physical
L gy | server

i1

« Combining a distributed data
warehouse into a single
logical structure under the
geographical principle

* Implementing fault tolerance
by applying redundancy of
stored Information and its
even distribution across
several servers




HHVII/ITI'I Storage and distribution of ERS data and information products

= Implementing a cloud (object) data warehouse with online access

= Ensuring collection of metrics indicating the usage of ERS data by users
(necessary for billing)

= Providing functioning of billing tools when users apply ERS data

= Ensuring automatic management of the ERS data lifecycle (automatic
migration between an archive and an operational circuit, integrity monitoring,
product delivery control)

= «Reformatting» the stored archives (now they are optimized for quick
archiving, but they need to be optimized for quick extraction).



JHAUTI Parameters characterizing the storage and dissemination of ERS
- data and information products

Parameter

Long-term storage capacity 4,4 PB 35 PB

Data disk storage capacity 120 TB 3 PB
Number of daily assignments for extracting data from 200 2000

the archive assignments assignments
Number of simultaneously working Roscosmos 250 2000

Geoportal users

Access to online storage via the S3 cloud protocol No Yes



A HUNTT] Roscosmos Geoportal

Roscosmos Geoportal is the key
geoinformation service for Unified
Geographically-Distributed ERS Information
System (UGDIS ERS)

7\

Web-application Web-services
mEET




POCCHACKME KOCMHYECKME CHCTEMH

The key functions of the Roscosmos Geoportal in interactive

user access mode

 Navigation through geographic objects

1 Searching for ERS products across Unified
catalogue

d Viewing satellite images

4 Viewing thematic layers (fire situation, weather data,
etc.)

 Ordering ERS archive products

 Order for conducting satellite survey

 Order for ERS data processing

4 Issuing ordered ERS products via FTP

4 Providing OGC WMS web services and catalogue
search web services



aNHUWUTT] «Roscosmos Geoportal» application
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Thanks for your attention !

JSC «Research Institute of precision instruments»
(JSC “RIPI")

Address: 51 Dekabristov, Moscow, 127490, Russia
Phone: +7(495) 231-38-22 (Information office)
Fax: +7(499) 204-79-66
Info@niitp.ru
http://www.niitp.ru
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