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Recap on Radio Positioning Systems used for DP over the past twenty years

Syledis

During the early eighties the North Sea was covered by large Syledis networks.  This system enabled
vessels working in the oil fields to have 24 hour access to 2 - 5 meter accuracies which was a great
improvement over previous lower frequency systems.  Syledis signals were stable to about 80
kilometers from each base station, and the vessels needed to access a minimum of three sites to
obtain an accurate position.  Operating in the 420 - 450 MHz band, Syledis was a huge success giving
acceptable accuracies even when compared to shorter range microwave systems such as Trisponder
and Mini-Ranger.

Syledis Mobile Unit (1)
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Syledis networks remained active and highly utilized until the early 1990’s.  Syledis was operated in
conjunction with DGPS for several years and was used as the primary truth test for the eventual
acceptance of DGPS as a stand alone survey positioning system.  It should be noted that Syledis
accuracies are dependent on the geometry of the fix.

Artemis System:

Artemis Systems were a common sight on offshore drilling structures, and were heavily utilized for
DP station keeping.  Many were purchased by oil companies and permanently installed on surveyed
monuments located on the rig’s corners.  When dive boats or well intervention vessels came to work
alongside the platform the vessel would simply tune to the rig’s Artemis channel and have relative
position accuracies of 0.5 meters (2 sigma) up to 1400 meters from the structure.  High power
options were available which could provide positioning out to 25 kilometers at accuracies in the 1.5 -
2 meter range (2 sigma).

Syledis Base Station  (2)
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Position data of the mobile unit with respect to the reference unit is given as bearing and distance.
The measurement of the angle is based on two mutually and automatically tracking microwave
antennas.  Once locked the reference antenna always points in the direction of the mobile
antenna.
The microwave tracking antennas are joined by a continuous wave, bearing is displayed to an
accuracy of 0.03 degrees. (2 sigma).

Artemis System (3)
ARGO DM  -  54

Argo was a long range radio positioning system that could provide accuracies in the 4 - 7 meter
range.  It had a range of 400 kms and could utilize data from 4 reference sites in the circular mode.
Argo used phase comparison techniques and operated in the 1.6 - 2.0 MHz band Argo was used as a
DP input primarily in areas where short range positioning systems were unavailable.  As the ‘lane’
(0.5 of the wavelength) was between 75 - 90 meters a vessel station keeping needed only to check an
Analogue Chart Recorder to maintain confidence in the system.  As with all other multi-reference
station systems working in range - range, positioning accuracy is strongly dependent upon the
geometry of the ‘fix’.
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Argo (4)

Artemis systems are still in common use around the world for DP station keeping.  Other radio
positioning systems also used extensively over this period included Pulse - 8, Micro-fix and
Geoloc.
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DGPS / Glonass 
     

WHERE ARE WE?

Glonass / GPS (5)

GPS and Glonass are separate systems giving excellent correlation.  Our trials show that when
using dual systems both differentially corrected a base line of 1000 km would give errors of only
1.5 ppm which equates to 1.5 m without compensation.  (Papers from Fugro Starfix Europe AS
are available on request).
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Reference Frame Difference (6) 

The basics of radio navigation apply to GPS/Glonass as well as terrestrial systems. Firstly, we
must know exactly where our reference stations are at a particular time.  Using GPS; satellites
are our reference points.  We then measure our distance from each satellite by looking at how
long it takes for the signal to reach us.  The GPS receiver computes where it is by a processor
using space segment survey calculations.  Each satellite helps the receiver define where it is.
Ranges intersect circles and after three measurements the receiver has established its position
to two possible locations.  As you usually tell the receiver where it is approximately, a fourth
measurement is not absolutely necessary as one of the positions obtained offered by a third
measurement would be so unlikely i.e., off the planet, that the receiver would automatically
reject it.
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Differential DGPS/ GPS and differential Glonass is a simple principle.  Reference stations are
installed over highly accurate survey monuments.  Receivers at these sites look at the data coming
in from each satellite.  The receiver knows where it is and can calculate what adjustment needs to
be made to each range to make that measurement a perfect fit.  The GPS receiver then outputs
these differentials which are broadcast to the DP vessel.  In the worldwide DGPS systems
currently available, data from each site is transmitted at high speed to control hubs where
compression and QC functions are performed, strings of corrections are sent out to users
containing information from up to 30 reference sites.  DGPS software on the vessels running on
either a PC or imbedded into processors calculate which sites they need data from, for example,
the nearest ten, and merge this with raw GPS to create an optional solution.  DGPS additionally
helps us remove errors from the following sources:

•   Satellite Time Errors
•   Signal Delays by the Ionosphere and Troposphere
•   Receiver Clock Errors
•   ‘Selective Availability” (SA) DoD induced Clock and Orbit errors
•   Ephemeris Error, Imprecise Satellite Orbit Data

OPS Using DP (7)

Many areas of the world are covered by wide area differential systems.  The largest providers of
this service are Fugro, with the Starfix system and Racal in SkyFix.  As an example here are two
of the Starfix coverage areas, one global and the other a ‘spot’ system used in North/Central
American and the Caribbean.  These systems have commonality in the same reference sites but
have independent space segments to minimize potential interference localized on a vessel.
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Starfix Coverage (8)
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Starfix Spot Coverage (9)

Starfix DGPS corrections are broadcast over Inmarset and Starfix  -  Spot are on a “C” band
commercial satellite.
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User Equipment on the Vessel

There are currently two primary ways of incorporating all the information available from a Wide
Area DGPS system into a position string for input into a DP System.  The user can mobilize
computers running multiple reference DGPS software such as Fugro’s MRDGPS or Racal’s Multi-
Fix which handshake with survey quality GPS receivers to provide a NEMA position string.

Starfix MRDGPS (10)

These systems have high end statistical testing routines and perform numerous tasks that may
not be applicable for all DP applications and may in some cases be duplicated by the DP control
system.
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A relatively new concept in DP positioning is the Virtual Base Station (VBS)  The VBS takes
technology used in MRDGPS and combines it into an intelligent black box with a visual display
panel.   A VBS system uses all reference stations in the vicinity  of the  receiver and computes
an optimal set of  RTCM corrections  for the users position.   In this way  the user is provided
with corrections world wide, without the need to manually select the closest reference stations.
VBS technology allows a demodulator, processor and high quality survey GPS receiver to be
combined into one unit so eliminating various cables, VCU’s, and computers.  An integrated
key-pad and display additionally allow operators to monitor real time performance.  Key
system parameters may also be accessed via a simple menu system.

VBS (11)

The two major providers of Satellite delivered DGPS corrections utilize Inmarsat.  To access
these data sets on the vessel it is usually possible to connect into an existing Inmarsat system.
DGPS signal reception does not effect the performance of the client’s Inmarsat system.  Small
receive only domes are available as a back up to the vessels existing antenna or as prime, if
required.
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Microdome (12)

To summarize, Multiple Reference DGPS has become the standard surface position input for
DP.  In areas such as the Gulf of Mexico that have numerous reference sites in close
proximity.  DGPS can provide stable sub-meter positioning.  Glonass receivers continue to
improve and difference between WGS-84 and PZ-90 are being effectively modeled and
applied.  Differential Glonass is available now on a project basis in specific geographic
regions.  Accuracies will continue to improve at a rapid pace as new technologies are fully
implemented.
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