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Positioning, Navigation and Time 
Service

Ç The high accurate positioning, 
navigation and synchronization is being 
an integral part of:
è State economy activity

è Daily routine life of citizens

è Military Force actions

Ç That has become a reality due to 
portable and available GNSS receivers



5

Satellite Navigation Technique

Ç Navigation satellites are  
reference points with known 
coordinates

Ç A user measures the distance 
to the navigation satellites 
receiving navigation signals 
from them, and records time 
moments of signal reception. 
The signal navigation 
message contains 
coordinates of the satellites 
and time of signal departure.

Ç A user, with the help of the 
user equipment and taking 
into account distances to at 
least four satellites can get:

- own coordinates

- exact time data
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Military Applications

Ç Main military users
è Troops

è Mobile control points

è Different information 
means

Ç Tasks :
è Precise coordinate 

determination of both 
start point and target 
for shooting

è Location of own troops 
and means

è All - weather global 
continuous navigation 
in real time with 
interference protection

è Time synchronization
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Civil Applications

Ç Transport

è Traffic management 
and navigation

¸ Aviation, navy, 
railroads, land vehicles

Ç Power , oil and gas 
transportation

è Synchronization of pipe 
lines and power lines

è New lines establishing

Ç Communication

è Data transfer 
synchronization

Transport

Survey
Mapping

Oil and gas 
transportation

CommunicationEnergy

Fundamental Geo Science
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Ç GLONASS is an element of the critically important state 
infrastructure ensuring national security and 
development of economy

Ç GLONASS is a dual use system (military and civilian)

Ç Access to GLONASS civilian signals is free of direct user 
charge

Ç Documentation on GLONASS civilian signals is available 
for user community, developers and manufacturers of 
the navigation equipment

Ç Supporting development and production of the combined 
GLONASS/GPS receivers

Ç Providing compatibility and interoperability with other 
GNSS (GPS, Galileoé) and augmentations

Ç Promoting development of the navigation mass market 

Ç Binding Russian state users to use GLONASS or 
GLONASS/GPS receivers

Basic principles of 
the  GLONASS State Policy
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GNSS Features

Ç GNSS have become the global strategic utility used in many countries in 
all areas of economy and in many applications

è At present the US GPS is widely used

è The European Galileo is supposed to be deployed by 2013

è The Russian GLONASS was fully deployed in 1995, and now it is in the reconstruction and 
development phase

Ç GNSS are highly sensitive to interference 

There is a risk to provide reliable navigation and state 
economy development when a country is using only one 
navigation system

To reduce the risk and to provide sustainable economy development :

It is highly important to rely on two systems at least

GLONASS is a basis to reduce the risk and support sustainable 
development of economy
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GLONASS architecture

GLONASS System

Ground 
Control Segment

Launchers 
and 

Launch Facilities

Orbital
constellation

User segment
( State regulated )

Glonass

Glonass - M

Glonass - K

SC control

Orbit 
determination

Time
synchronization

PROTON

SOYUZ

Military

Civil
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Space Complex

ÇOrbital 
constellation :
è 24 satellites, 3 

planes by 8 satellites

è Orbit shift by 120 ¯
along the equator

ÇOrbit parameters
è orbit ïcircular

è height 19100 km

è inclination 64.8 ¯

è revolution 11 h 15 min



14

In Orbit:  27 S/C        Flight Test: 1 S/C

In use:  23 S/C        Chief Designer Testing: 3 S/C

Current GLONASS Constellation 
Status
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GLONASS - M spacecraft

ÇMain 
Specifications

Guaranteed life time 7 years

Spacecraft mass 1415 kg

Power supply 1450 W

Navigation payload

Mass 250 kg

Power consumption 580 W

Clock stability 1*10 - 13

Attitude control accuracy 0.5 deg

Solar panel pointing accuracy 2 deg

Ç Main features
è Extended life time

è Second civil signal L2

è Increased clock stability

è Better accuracy of the solar 
panel pointing

è Improved dynamic model
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Launch Vehicles

PROTON - K launcher with çDMè 
booster 

SOYUZ - 2 launchers with FREGAT 
booster
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Russian System of Differential Corrections 
and Monitoring (SDCM) ïGNSS 

Augmentation

ÇObjectives :

èOrbit and clock 
correction delivery 
to the users

è Integrity 
information 
delivery to the 
users

Ç SDCM ïRussian 
independence in 
augmentation 
service
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User Equipment

ÇGLONASS/GPS 
boards and chip 
sets

ÇUser equipment

è Individual 

èAviation

èMaritime

èGeodesy

Ç Integrated 
information 
navigation 
systems
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Critical User Requirements

Ç Aviation : 0.1 ï2 m

èApproach and landing

ÇMaritime : 0.1 ï1 ɒ

èHarbor and inland navigation, docking 

Ç Survey : 0.02 ï0.03 m

èConstruction

ÇGeodynamics : 0.001 ï0.005 m

In real time !!!
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GLONASS Development Program

Ç Continuous global navigation - 2011 

è 24 satellites in constellation

Ç Ground control segment modernization

Ç Interoperability with GPS and future 
Galileo 

Ç Further modernization of GLONASS 
system based on GLONASS - KM, a new 
advanced satellite
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Enhancing GLONASS accuracy

Accuracy
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Satellite navigation systems 
main applications

Controllable market

Free market

Armed forces

Enforcement 
of law

ECM

Structural 
monitoring, 
construction

Security

Synchronization 
of communication 

and energy
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Satellite navigation for 
scientific research

IONOSPHERE

3D ionosphere image

Iono/termo/atmospheric 

interactions

Storms origin, evolution 

and forecast

Ionosphere locator and 

altimeter calibration

Global energy transfer

Ionosphere structure 

and dynamic

ATHMOSPHERE

Climate change and 

weather modeling

Atmosphere global density pressure 

and temperature profile and 

geopotential height

Tropopause structure 

and evolution

Atmosphere wing, waves 

and turbulance

Troposphere wing, steam 

distribution

Surface/atmosphere 

interface structure and 

evolution

LAND

Earth rotation

Poles motion

Crust and lithosphere 

deformation

Earth center 

position and motion

Total weight 

distribution

Earth shape

Internal layers structure 

and evolution

OCEANS

Waves height

Geoid and global 

circulation

Surface wings and 

heavy sea

Shart-term and 

small-scale 

circulations
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Construction and installation 
monitoring

Bridges ïcritical for monitoring

GLONASS/GPS receivers are 
placed at the critical control 

points

Control center ï
monitoring precise 

information of current 
deformations and changes 
of the object in real time
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Construction and Building

Navigation technique 
provides the cm accuracy 

in real time
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GNSS augmentation systems and 
their users

ÇLocal

ÇRegional

ÇWide - area

Transportation

Surveying
Mapping

Gas and oil 
pipe lines

CommunicationPower

To provide :
ÅCorrections positioning data
ÅIntegrity information of constellation
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Objective background for 
international cooperation

ÇGNSS have become the global 
strategic utility for

è Economy development

è National security

Ç Necessity to coordinate activity between 
system providers during system 
development and modernization

Ç Necessity to provide compatibility and 
interoperability to the user benefit when 
the combine receivers are applied
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Benefit of the combine use 
(an example)

Ç Improved availability 
in the city canyons

Ç Increase robustness in 
the interfering 
conditions

Ç Reduced risk of the 
political dependence on 
one provider

Improved availability for construction 
works in Moscow (combine use of GPS 

and GLONASS 9 satellites)
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Potential Areas of 
International Cooperation

è Installation and testing of a GLONASS monitoring 
station to measure its accuracy with data being 
available for both countriesô needs

è Installation Transport Vehicles Monitoring and 
Management System on a contract basis

è Joint development and manufacture of combined 
GLONASS/GPS user equipment 

è Development, manufacture and installation of a 
space based GLONASS augmentation system to 
provide high accuracy over territory on a contract 
basis
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Transport Vehicles Monitoring and 

Management System
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data real time receiving, registration, long-term storage 

statistical data generation and output 

displaying data on electronic map

analysis of en route traveling of the transport vehicle

data analysis

Telematic 

module

Satellites allow to define:

Åposition

Åspeed

Ådriving direction

Besides, the status of connected 

detectors is checked Control center

GLONASS,

GPS

Operation of the System
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Telematic modules of the System:

Åare installed  on board transport 

vehicles;

Åpossess their own operational logic;

Åreceive and process signals from 

GLONASS, GPS navigation satellites;

Åand receive information on the 

condition of carried cargo and the 

transport vehicle from connected 

detectors.

Telematic modules also make it possible 

to communicate with the control center, 

transmit control signals to driven 

devices installed on the transport 

vehicle. 

The System supports all types of telematic modules with 

various communication channels. 

Function of Telematic Equipment
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Video surveillance 

system

Fuel level 

sensor

Temperature 

sensor

Buzzer

Voice 

communication

LCD

Optional Equipment

Alarm button
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Internet

GLONASS, GPS orbital 

constellations

GPRS channel of 

GSM operator
SMS center of 

GSM operator

Traffic security 

inspection

School busses
Emergency

Departmental 

dispatch center

Urban public transport

Technical support 

center

Departmental dispatch 

center

Departmental dispatch 

center

Departmental dispatch 

center

Departmental dispatch 

center
Municipal centers

Regional subsystem to collect 

monitoring information
Road maintenance 

service

Outline of the Regional System of the Transport 

Vehicles Monitoring and Management


