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SDCM control centre
(Moscow)

Reference stations network
(RS)

19 RS in Russia

5 RS abroad

Data downlinks

3 GEO relay satellites

SiSnet server

Composition of the System of Differential Correction and 
Monitoring (SDCM)



SDCM reference stations network
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19 stations in the territory of the RF:
Pulkovo and Svetloe (Leningrad region), 
Mendeleevo, Gelendzhik, Kislovodsk,
Novosibirsk, Irkutsk,
Petropavlovsk-Kamchatski, 
Tiksi, Vladivostok, Magadan, Yuzhno-
Sakhalinsk, Lovozero (Murmansk 
region),Yekaterinburg, Norilsk, Bilibino 
(Chukchi Peninsula), Noyabrsk (Tyumen 
region) 

5 stations abroad:
Sudak (Ukraine), Aktau (Kazakhstan) 
«Bellingshausen» (Antarctica)
«Novolazarevskaya» (Antarctica)
«Progress» (Antarctica)

Several stations simultaneously track one satellite

1. IP telephone
2. VPN module
3. Controller
4. Computer
5. GLONASS/GPS receiver 
6. Hydrogen Mazer
7. UPS module

Bellingshausen

Novolazarevskaya

Progress



SDCM data dissemination system
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IP: 79.104.19.214    port: 5555IP: 79.104.19.214    port: 5555



Channel to disseminate the SDCM information through 
a multifunctional relay system of the Luch satellite
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SDCM PRN Codes
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L1 PRN codes assignments (PRN 125, 140 
and 141) for SDCM 

took place on the 20th of December, 2011



SDCM coverage area
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Signal level in case of standard antenna pointing 

Signal level in case of deflecting antenna pointing to 7 degrees north
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Launch of the «Luch-5A» satellite
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On the 11th of December, 2011

the «Luch-5A» satellite was 

successfully put into 

geostationary orbit

Phased relocation of the Luch-5A satellite into a slot of 167 deg. East
Flight tests of on-board Luch-5A SDCM equipment are in progress since July 2012 



Luch satellite launching program
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2011 2013 2014 2015

167 East 
«Luch-5A» satellite 

95 East
«Luch-5B» satellite

16 West
«Luch-5Б» satellite

2012
Launched 
11.12. 2011

Launched
02.11. 2011 1 Quarter of 2014  



SDCM accuracy characteristics
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GPS GLONASS

Functional 
mode 

Absolute 
mode GPS+SDCM 

Planimetric 
coordinates (m) 3,5 1,0 

Altitude (m) 6 2,5 

 

Functional 
mode 

Absolute 
mode GLONASS+SDCM 

Planimetric 
coordinates (m) 8,8 0,98 

Altitude (m) 13,2 1,7 

 

Moscow, April 16, 2012 (Δt = 24 hours), (0.95)

April 16, 2012  (t = 06 h. 25 min. Moscow time)

Inc. Corrections
W/O Corrections
Behind Mask

Inc. Corrections
W/O Corrections
Behind Mask



Estimation of user positioning accuracy at various length 
of observation intervals
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SDCM + FAGN

Experimental study used pseudorange and pseudophase measurements of the 
GLONASS and GPS signals on L1 and L2 bands

Interval length, h
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SDCM reference stations network in Russia
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Deployed SDCM Stations (19)

Future SDCM Stations (21)

Lovozero

Kaliningrad

Vladivostok

Uzhno-Sakhalinsk

Petropavlovsk
Kamchatskiy

Pulkovo,
Svetloe

Moscow,
Mendeleevo

Kursk

Saratov
Rostov na Donu

Gelengzhik

Kislovodsk

Arti 

Siktivkar

Vorkuta

Noyabrsk

Nizhnevartovsk

Omsk

Tura

Norilsk   

Khatanga
Tiksi   

Bilibino  

Anadir  

PalanaMagadan

Elgiyskiy  

Yakutsk

Novaya Chara
Komsomolsk
na Amure

Blagoveshensk

Kizil   

Novosibirsk Krasnoyarsk Bratsk  

Irkutsk  Chita



Global SDCM reference stations network
(planned)
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BangaloreIndia8

Ulan BatorMongolia6

UrumqiChina7

№ Country City

1 Fiji Islands Suwa' 

2 Australia Brisbane

3 Japan Okinawa 

4 Indonesia Djakarta

5 China Changchun’

9 Antarctica «Progress station»

10 Kazakhstan Akkol’

11 Kazakhstan Atyrau

12 Ukraine Sudak

13 Antarctica «Novolazarevskaya» station

14 Sweden Kiruna

15 Spain Canary Islands

16 Iceland Reykjavik

17 Brazil Brasilia

18 Antarctica «Bellingshausen» station
19 Аrgentina Falda-del Carmen
20 Nicaragua Managua
21 Antarctica «Russkaya» station
22 Canada Victoria

23 China Kunming

Deployed SDCM Stations

Planned SDCM Stations (~ 18 stations )



Main avenues of SDCM development
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Priority tasks of SDCM development:
Full deployment of the SDCM space segment on the basis of the Luch satellite family;

Establishment of regional SDCM data processing centers;

Enlargement of the number of SDCM reference stations network in Russia and globally;

SDCM certification;

Enlargement of SDCM transferred data composition.

GLONASS L5,
GPS L5 GLONASS L3 GPS L1 GLONASS L1

(MHz)

Frequency bands of SDCM signals

– applied frequency band of SDCM signals

– discussed frequency band of SDCM signals



Thank you for your 
attention !

Prof. Doc. G. STUPAK
E-mail: stupak_gg@rniikp.ru


