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GPS1200 RTK

The very first System1200 newsletter focussed
on the extremely high reliability and accuracy
of the RTK performance of the Leica GPS1200
instrument.

GPS1200 was compared to another RTK sys-
tems in a variety of test conditions - under
trees, short baselines with many obstructions
and long baselines - and for all tests, GPS1200
out-performed the competitor.

Maybe you can recall the plot below?
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This plot showed the results of tests made
under trees where 27% of all solutions com-
puted by the competitor's instrument (yellow
dots) were greater than 15cm from the true
position — GPS1200 had NO wrong positions
(green dots).

This newsletter can be downloaded from the
following site: http://downloads.leica-
geosystems.com/downloads/areas/zz/

But some readers may think that these tests
were not representative or somehow unfair
since they were conducted by Leica Geosys-
tems in the Leica Headquarters in Heerbrugg,
Switzerland.

However, we recently received the esults of
an independent test conducted by the Swedish
Road Administration Authority. RTK systems
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from all major RTK manufacturers were tested
in a variety of ways under the same test condi-
tions. The results of the tests are described
below...

REASON FOR EVALUATION

Last year, the Swedish Road Administration
Authority tested and evaluated RTK GPS Sys-
tems from all major manufacturers in order to
reach a decision as to who should be the sole
provider of GPS Systems to the Authority.

A variety of tests were independently devised
by the authority in order to assess the follow-
ing:

RTK performance (includes assess-

ing the ease of use and comfort of us-
ing of the field system)

Post-processing performance (in-
cludes assessing the usability of the
office software)

DGPS performance

Usability of the field system and office
software

The result of the tests was that GPS1200 out-
performed the competitors in all tests and the
Authority decided that Leica would be the pro-
vider of all GPS units — GPS1200.

Details of the tests which were made are given
below.

RTK TESTS

Out of all the tests made by the Authority, the
RTK tests are perhaps the most demanding —
particularly the “Carousel” test and the Stake-
Out test. GPS1200 easily outperformed the
competitors in both tests.

THE“ CAROUSEL” TEST

The Swedish Road Administration Authority
plan to use RTK GPS not only for general sur-
vey and stakeout work, but also for machine
guidance. With this in mind, they devised a test
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which would simulate the accuracy of com-
puted positions in a highly dynamic environ-
ment — the “Carousel” test.

The Carousel test is a cradle which spins in an
inclined plane — see the picture below. The
plane is inclined so that both the position and
height coordinates are constantly changing.

The GPS system is mounted on the cradle with
the GPS antenna mounted at the edge. When
GPS positions are logged, this should of
course result in a perfect 2m circle being de-
scribed.

The Authority asked all manufacturers to pro-
vide positional data at 20Hz. Position plots are
shown below for both horizontal coordinates
(easting and northing) and height. Horizontal
coordinates are shown first.

Leica GPS1200 (in blue) clearly out-performs
the competitors. An almost perfect 2m circle is
described.

Yellow 1 (shown in yellow) - a so-called survey
grade RTK receiver - clearly has problems with
an almost random scatter of positions. Errors
are up to 0.3m. This is because at high update
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rates, the position noise increases for this sen-
sor whereas for GPS1200, the position noise
remains constant independent of the update
rate.
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Yellow 2 (MC) (shown in purple) also has
problems with errors up to 0.2m. The problems
with this sensor are more “interesting”. To
minimise latency, the velocity vectors tangent
to the circle are clearly used to predict posi-
tions which results in this “regular in-and-out”
pattern. Remember that GPS1200 predicts
observations not positions — the differences in
the 2 approaches can clearly be seen. What is
also interesting is that this receiver is actually
designed to be a machine control receiver.
Imagine what could happen if this sensor is
steering a construction machine...

Orange (shown in red) is not bad but seems to
show some drift on the right hand side of the
circle.

The results for the height positions are shown
below. Again Leica GPS1200 (in blue) clearly
out-performs the competitors. An almost per-
fect curve is described.

Yellow 1 (shown in yellow) — which produced
the worst results in the horizontal coordinates
accordingly shows the highest noise in height —
a similar almost random scatter of positions.
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Yellow 2 (MC) (shown in purple) again shows
the same “in-and-out” problem in height posi-
tions as were shown for the horizontal coordi-
nates.

Orange (shown in red) is again better than the
Yellow 1 and 2 sensors, but with some discon-
tinuities and not as “tight” as Leica.

The conclusion which can be drawn from this
test is that Leica clearly outperforms the com-
petitors in this highly dynamic environment.

THE" STAKEOUT" TEST

This was a more “general” test designed to
assess the stakeout performance of all GPS
systems - this includes speed to stakeout
points, accuracy of the staked points and the
ease of use and comfort of using the system.
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As a result of speed in which points can be
staked (thanks to SmartTrack and Smart-
Check) and the user-friendly GPS1200MMI
(Man — Machine Interface), the Authority cb-
cided that Leica was the clear winner for these
tests.

POST-PROCESSING TESTS

This test involved collecting static raw data
over a variety of baseline lengths up to 30km.
The data was then imported into the manufac-
turers office software, post-processed and
adjusted.
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The speed of the processing, the accuracy of
the results, the reporting of the results and the
ease of use of the office software was all as-
sessed. Once again, Leica and LGO was the
outright winner. The Authority was particularly
impressed with the simplicity of use of LGO
and speed of processing and adjusting.

DGPS PERFORMANCE

In this test, the GPS antenna was attached to
the roof of a car and driven around in “general”
urban and non-urban environments. This
meant lock to satellites was regularly lost as
the vehicle passed under bridges and trees or
close to buildings.

DGPS corrections were eceived and DGPS
position solutions were computed. The number
of DGPS positions and accuracy of the posi-
tions were analysed.
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