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== Defining terms

A Static TPE i A priori propagated error estimation using a
single RMS error value for each error term, usually from
manufacturers specifications.

A Dynamic TPE - A posteriori propagated error estimation
using RMS error values calculated from system responses.
In this work these values are generated by the POSMV
Kalman Filter

A IAPPK 1 Inertially Aided Post Processed Kinematic. Refers
to a position and attitude solution generated from a blend of
post processed kinematic GPS and inertial solutions.

I SBETT Smoothed Best Estimated Trajectory. The file that contains
the IAPPK solution
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== Vessel Vertical Motion Signal Spectrum

Conventional Tide and Heave solution
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== Real time and Delayed Heave Filtering

Conventional Heave TrueHeave

Filtered data window Filtered data window
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The full vertical spectrum from IAPPK

TrueTide = IAPPK altitude 1 TrueHeave

POS Tide-like and Water Level Toronto Gauge (IGLD85)
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== GPS/Inertial i Complimentary Sensors

GPS Only Inertial Only
Advantages Advantages
A High accuracy position & velocity A Eull 6 DOE solution
A Moderate accuracy orientation (using A High dynamic accuracy with
multiple antennas) broad bandwidth
Limitations A Self-contained (no dropouts)
A Low bandwidth Limitations
A Satellite shading (dropouts) A Drift - solution errors grow over
A Slow ambiguity resolution time

Low Iong term errors Low short tf:}m errors

Integrated Inertial/GPS

Advantages
A All inertial and GPS advantages
A Speed constrains noise and drift, and adds
robustness
Limitations
A No significant limitations
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POSPac - Forward and Reverse Processing

A The graphs illustrate the RMS

position error growth during a
GPS (or other sensor) outage

By reverse-processing the data
the same effect is observed but
the error at the end of trajectory
IS now low

POSPac performs
forward/backward Kalman
filtering of data. Both forward and
backward results are combined
to obtain the SBET which
Increases data precision and
reliability
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e Case Study i California, 2006

Survey Configuration:
AReson SeaBat 7125
A\pplanix POS MV V4
AReal Time Navigation i StarFix HP/XP

Processing:

A All Cases Processed with Caris HIPS 6.1 (with CUBE &
TPE methodology)

i Case 11 Tide & Heave, static TPE
i Case 21 Tide & Heave, dynamic TPE
i Case 31 IAPPK Altitude, static TPE

I Case 41 IAPPK Altitude, dynamic TPE
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Jesms Loading the IAPPK SBET Data in HIPS 6.1

Process Select ‘Window Help R ename S bet .0 Ut

; Mew Field Sheet

Set as Ackive Field/Shest YYYY_ D D D- H H M M . S b et

_ i Load True Heave...

. §i Load Delta Draft... where YYYY-DDD-HHMM is the start time of the SBET
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Load Attitude/Mavigation data... k

t Load Error data. ..
l‘j_s|I Compuke TRE. ..
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r~ File List
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T Loading RMS Data in HIPS 6.1
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GRD
= Case 1: Tide, Heave and a priori error estimates

Depth Uncertainty
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= Case 1: Tide, Heave and a priori error estimates

Observations:

A Vertical discontinuities of up to 2 meters are visible in the
depth surface (probably tide related).

A The uncertainty surface is generally is generally in the 0.3 to
0.35 range.

Conclusions:

A The a priori uncertainty surface does not accurately model
the actual errors seen in the bathy surface.

A The tide error is systematic and needs to be corrected
before CUBE can function properly.
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Case 2: Tide, Heave and dynamic error estimates
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Jooe Case 2: Tide, Heave and dynamic error estimates

Observations:

A Vertical discontinuities of up to 2 meters are visible in the
depth surface.

A The uncertainty surface is generally is generally in the 0.3 to
0.35 range.

Conclusions:

A Static and dynamic uncertainty surfaces look generally the
same. Note that the heave uncertainty is still static.

A The systematic tide error remains in place and so the TPE
model does not represent the accuracy of the surface even
though the estimates for some components may be more
accurate.
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Case 3: IAPPK Altitude and a priori error estimates
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== Case 3: Altitude and a priori error estimates

Observations:

A Vertical discontinuities from tide and SVP error have been
removed.

A The uncertainty surface is generally is generally in the 0.3 to
0.35 range.

Conclusions:

A IAPPK has reduced ambiguity in the bathy surface by
removing the systematic tide error.

A The uncertainty surface is identical to Case 1.
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T2 Case 4: IAPPK Altitude and dynamic error estimates

Depth Uncertainty
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