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Russian GPS

In the GLONASS svstem. a receiver de

4 at an alternative satellite navigation
.

tennines its position by processing the in-
system, the Russian Ministxy of De bound signalfkom each satellite and quan-

fense version of GPS—GLONASS. tifyingthe timeofarrival (TOA)iustasGPS
GLONASS is an acronym de
rived from Global Navigation
Satellite System. Like GPS, it
provides users the ability to
determine three dimensional
position, velocity, and accu-
rate time referencing.

Also similar to GPS, the
GLONASS system is com-
prised of 24 satellites and a
ground monitoring network
which providies telemetry to
the satellites for status and
control purposes. Each satel-
lite is in a 19,100 kilometer
(11,937 mile) orbit with an
inclination of 64.8 degrees.
The orbital period is slightly
shorter than GPS, at 11.25
hours. The antennason each
satellite have a wide
bearnwidth in excess of 30
degrees. This means the navi-
gation sefice is also avail-
able to users at altitudes of
2000 kilometers (1 ,250
miles), ideal for navigating
to space stations and other
space vehicles.

In 1988, the then-Soviet
Union offered theworldfiee,
unrestricted use of the
GLONASS system even
though it consisted of less
than 10 satellites. The
GLONASS system operates
two sexvices just as GPS sp
tern does. These are known
as the standard position ser-
vice (SPS) allocated for civil-
ian use, and the high preci-
sion semiee (HP) available
exclusively to military users.

does. The difference is that while GPS uses
the same frequency with a d.iiferent pseu-
dorandom code used for each satellite,
GLONASS uses the same code for each
satellite, but a di.Eerent fkequency (in most
cases). Some GLONASS system satellites
actuaUyshare the same ffequency, but their
signals are sent only when in the appropri-
ate orbital position. The principle of using
the same code with cMerent frequencies is
known as fkequenej divMon multiple ac-
cess (FDMA). me .~qs,used are pseudo
random noise (PRN) in nature, but with
different chip ra~ to those in GPS. Table
1 shows these VdUt3 .

As can be seen, the coume acquisition
(C/A) code has the same 1 milliicond
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cycletirneasGPS.The GLONASS
satellites carry three on-board ce- $
sium clocks, providing a timing
standard similar to that offered
by GPS. The clocks, also subject
to ofl%et and bias horn system
time, induce en-ors in the rang-
ingmeasurements psGPS would.
The frequencies used in the
GLONASSsystem depend on the
individual satellite in question
since theytypicallyhave their own
Lband frequency. The L1 fre-
quency is calculated according
to the following formula.

fMHz = 1602+ (nxO.5625MHz)
(Where n is the channel or satel-
lite number)

The L2 fkequency for each
satellite iscalculated using asimi-
lar formulae :

fMHz = 1246+ (nx O.43’75MHz)

As an example, channel 3 in
the GLONASS system is
1603.6875 MHz for L1 and
1247.3125 MHz for the L2 fre-
quency.

To say each satellite has its
own tiequency is not exactly cor-
rect. The same frequencies can
be reused by satellites placed in
an antipodal orbital slot (i.e.,
provided they are on opposite
side of the earth), thus not caus-
inginterference which would de-
grade the accuracy.

The civilian service specifica-
tion quotes an accuracy within
100 meters (110 yards) and a
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veloci~ accut-acyof 0.15 meters per second
(m/s) (6 inches per second). It appe=
that so fir that the Russians have not intro-
duced selective availabili~ measuremen~
performed reveal an accuracy in the order
of 26 meters (28.4 yards) with velocity mea.
surements down to 0.04 m/s. (1.6 inches
per second). The performance of
GLONASS exceeds GPS in one aspect-it
provides a better visibility to satellites in
Northern latitudes greater than 50 degrees.

DifferentialGLON~

Currently, nod.ifErendalGLONASSser-
[ vice exists on the scale that GPS users can

enjoy. Discussions are undemvay regarding

1 avarietyofsolutionsto this, including equip
ping the Russian miiitaryspace force’s com-
mand and control sites with differential
equipment. Since these sites have already
been precisely sumwyed, most of the ground
work has been completed. A second pro
posal utilizes the existing maritime radio
beacons to transmit the dMerential correc-
tions, offering a solution on par with the

U.S. Coast Guard
DGPS system. Addi-
tionally, fie R~sians
are planning to apply
DGPSand differential
GLONASS tech-

niques at airports for
use in all categories of
landing and ap-

proach. This system is
comparable to the
Federal Aviation
Administration’s
plm for using local
area differential GPS
(LADGPS) systems.

GLONASS and
GPS together would
provide a formidable
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~tellite navigation *tern with one system sian system uses its own coordinate and
augmenting the other. GPS equipment time referencing system-a system not widely
manui%cturers are now marketing dual sys- used outside Russia. However, by applying
tern receivers, taking advantage of on-board firmware that converts between
GLONASS and Gksnost One problem that the two standards, the problem was solved
had to be overcome in designing the dual and dual system inte~ty is now available.
system receivers was standards. The Rus- Y
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