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Demonstration Automated Motorized
Total Station, monitored using GPS
(Check separate AMTS datasheet)

Precise Position Monitoring
System (PPMs)

PPMS represents the latest in
Global Positioning System
(GPS) technology for deforma-
tion monitoring applications.
PPMS provides continuous, 3D
position updates with millimeter
-level precision in real-time.
The GPS sensors can be used to
capture data of sudden displace-
ments which can be used to
warn of unsafe conditions.

Main Office

24 Celestial Drive, Suite B
Narragansett Rl, 02882
Phone 800.477.2506

Fax 401.633.6021

Northwest Office

2100 196th Street SW, Suite 109
Lynnwood WA, 98036

Phone 800.477.2506

Fax 401.633.6021

Technology

PPMS implements a Delayed-
State Kalman filter to process
GPS carrier phases as triple-
differenced observations. This
processing strategy offers ad-
vantages over conventional dou-
bled-differenced observation
processing techniques, includ-
ing:

« Robust to cycle slips: Cycle
slips occur when the GPS re-
ceiver loses lock on the car-
rier phase signal of a particu-
lar satellite. These loses of
lock can lead to jumps in the
3D position solutions. Due to
the nature of the triple-
differenced observation,
PPMS is less susceptible to
false alarms caused by cycle
slips than other GPS software
using double-differenced
processing techniques.

« Effective over large height
differences: Large height dif-
ferences between reference
and monitored stations tend
to cause biases in the height
component of the GPS posi-
tion solution due to unmod-
eled atmospheric effects. At-
tempts to estimate this bias

Precise Position Monitoring System
AMTS Application with near real-time Monitoring Capabilities

prove to be ineffective when
low elevation satellites are
not visible. The data process-
ing strategy employed by
PPMS mitigates biases in the
height component of the solu-
tion to allow for higher preci-
sion results than other GPS
software using conventional
processing techniques, as il-
lustrated below.
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We make it easy to
get the data you need.

www.Geo-Instruments.com
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« Pseudolite ready: PPMS is
one of the few GPS software
packages capable of handling
data from ground based GPS
signal transmitters, known as
pseudolites. Pseudolites allow
the GPS satellite constellation
to be augmented in areas of
poor satellite visibility.

« Sequential Updates in Real-
time: PPMS accepts data via
both Ethernet and serial port
to provide position updates in
real-time. Continuous updates
allow trends to be identified
and warnings to be signaled
in a timely manner.

Key Features

o Unlike conventional ap-
proaches, PPMs utilizes triple
-differenced, carrier phase ob-
servations, making it less sus-
ceptible to positional errors
caused by cycle slips.

« Position updates are also ro-
bust to residual tropospheric
delay errors, which are com-
mon in areas of large height
differences.

o Long-term positional accu-
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Precise Position Monitoring System

racy

« 3D position updates

o Millimetre T level precision
Accuracy vs. time: After the

software has converged (a 12-

24 hour run time is required),
Typically = 10 mm can be
achieved in x,y,z position
components in less than 24
hours of monitoring. Actual
precision will depend upon
environmental conditions.

+ 10 mm 0.5 hours
+ 7 mm 1 hours
+ 3 mm 15 hours
+ 1-2 mm 24 hours
Applications:

The technology employed
makes PPMs well suited for ap-
plications demanding the high-
est precision in the harshest of
monitoring environments, espe-
cially where the AMTS is posi-
tioned within the zone of influ-
ence (ex: construction zone).
PPMS technology can be used
to monitor stability wherever
GPS satellites are visible:

Structural monitoring of
bridges and buildings

v,

Monitoring of landslides,
avalanches and other unsta-
ble slopes

Mining applications for
monitoring of slope stability
and ground subsidence

Structural monitoring of
dams and reservoirs

24 Celestial Drive, Suite B Narragansett RI, 02882

Phone 800.477.2506 Fax 401.633.6021

Sales@geo-instruments.com
www.Geo-Instruments.com




