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ENV#14: Improvement of Precise and Reliable Kinematic GPS Positioning in Real-time over Long
Distances for the Support of Bathymetric Surveys

The Canadian Hydrographic
Service 1n collaboration with the
Canadian Coast Guard.s
establishing a seamless datum to
modernize its bathymetric:survey
operations. Two main aspects of
the ise of a seamless datum’ afe:
1) the relation between geodetic
(ellipsoidal) height obtained from
GPS and chart datum, and

(Kim, D.

Using a subtractive filter which 1s
high-pass filter damping low
frequency components and
eliminating constant ones.

: Double-difference

. Triple-difterence

: Quadruple-difference
. Quintuple-difference
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and R.B. Langley (2001). ION NTM 2001 meeting, Long Beach, L.A., January 22-24)

Biases and errors
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High-pass filtering using a differencing
process 1n the time domain.

iple-Difference Time Series [PRR2359]
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(Kim, D. and R.B. Langley (2001). KIS 2001 meeting, Banff, Alberta, June 5-8)

L1 and L2 TD observations

Generation of cycle-slip
candidates

Filtering cycle-slip

candidates

s, Discrimination test g

Fixing cycle slips

Data snooping
Reliability test
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Computational
Efficiency

Success Rate

Quality Control

Success Rate
Evaluation
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=tandard Deviation [mm

=tandard Deviation [mm)

=tandard Deviation [mm)]

Functional
Modeling

Stochastic
Modeling
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L1 TD Ohzervations [mis)

Donghyun Kim and Richard B. Langley (Geodetic Research Laboratory, University of New Brunswick)

GPS Carrier-phase Positioning System Architecture

Ambiguity search
engine (OMEGA)

Alternative
algorithms for v'Pv

Parametric
Modeling

Specific Error
Modeling

SNR (or C/N

lonospheric delay
estimation

Residual tropospheric
delay estimation

o)

Multipath estimation
(Pseudorange)

Multi-reference
stations

Tropospheric delay
prediction (UNB)

Satellite orbit bias
(Precise orbit)

Multi-reference
stations

Real-time estimation

Cycle slip handling

Recelver system noise estimation

L1 and L2 Ob=zervation Moize by Cho [PRRZ271E1]

1.4

L1 and L2 Ohservation Moise by dQD [PRM2TE1]

1.4

GF-L Obzervation Moize by GF dab [PRMZ70E ]
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C1 and P2 Observation Moise by Cho [PRM27TET]
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1 and P2 Observation Maize by d@D [PRM2TET]

Elapzed Time [r-i.En_u-:s:]

GF-P Ohservation Moize by GF dQD [PRM2TET]

PEM13, Kinematic, =trong Multipath, Short-Baseline [Seoho], 1 Hz, 27 NOY, 2000
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