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Sparse LBL

Sparse LBL enables LBL positioning of an ROV using only two cNODE seabed
transponders. This function can be combined with HAIN.

Functional Description

Sparse LBL calculates an ROV position by combining ranges from the ROV to LBL
transponders, SSBL horizontal position of the ROV (as measured from a surface
vessel), and data from a depth sensor.

The ROV position is calculated using a Weighted Least Squares algorithm, which finds
the optimal combination of the data. LBL range standard deviations, SSBL covariance,
and depth sensor 1-sigma forms the basis of the weights. We refer to this as the
combined position. The error ellipse from the calibrated LBL coordinates have impact
on the sparse LBL positioning error ellipse through its influence on the LBL range
standard deviations.

To compensate for lever arms on the ROV, roll, pitch and heading must be available. If
no motion data is received, the error ellipse/covariance for the SSBL position will be
increased prior to calculating the ROV position.

The calculation of the ROV position is triggered by the reception of the LBL ranges. For
the SSBL position to be used in the calculations, it must be less than 10 seconds old,
and not been used in a previous calculation. Without available SSBL, the resulting ROV
position equals the LBL position (based on ranges and depth).
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When the ROV position calculation starts, the SSBL position is adjusted using the
estimated ROV speed and SSBL age. The SSBL covariance is increased to compensate
for error in the speed estimate.

The figure below shows three scenarios (normal operation, missing SSBL position, and
a LBL time out) each with three ROV positions calculated as time goes by.

Color coding: SSBL, LEBL, ROV

f 1 1 1
Normal operation 1 + =l 1 + I=l 1 + =l

Time
r I ) f 1 , . | .
SSBL lost 1 + [=I I=l 1 + =l X
Time
— — . .
LBL lost 1 + =l | = 1 + =l .
Time

Combined position

The picture below shows a normal situation where the sparse LBL computes a
combined position of SSBL and LBL. If a measurement to one LBL location times out,
the algorithm proceeds as long as SSBL data is available to establish an ROV position.
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Inconsistent ROV position

A situation may occur that the calculated ROV position jumps from one calculation to
another. The LBL error ellipse is large, yet, the calculation of the ROV position does
not take the SSBL position into account. See picture below:
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A plausible cause involves two issues appearing at the same time:
1. LBL range error
2. SSBL interrogation interval > LBL interrogation interval

Because of 2. there will be times where an SSBL position is unavailable when the
calculation is triggered. Then, the LBL solution alone, with ranges and depth, will be
used as ROV position. Any error in the LBL ranges will result in jumping ROV positions.
If LBL range error occurs (incorrect range), the ROV position will be based on both
SSBL and LBL position; a combined position will be calculated.

If there is timeout on one range, the algorithm will compute a position weighted
strongly towards the SSBL position.

If the SSBL interrogation interval is > LBL interrogation interval and the pure LBL
position is different from the SSBL position: the Sparse LBL position will alternate
between the pure LBL position and the combined position. This will then appear as a
jumping position.

A typical scenario can be positioning of an ROV with sparse LBL on at water depth of
1800m. The sparse LBL transponder may be located with a baseline of 100m. The
error ellipse of the sparse LBL transponder location will be 2-4m and for the ROV
position 3-5m. SSBL position update every 2.5 sec. The ROV LBL ranges updated every
1 sec. We will then have 2-3 LBL measurements for every SSBL update.

The system will compute an ROV position when receiving the LBL measurements, and
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a valid SSBL position (less than 10 seconds old, and not used in a previous calculation)
is available. Because of the interrogation interval configuration, the next time LBL
measurements are received, there will be no new valid SSBL position. The ROV
position is then formed by the LBL measurements and the depth, using the previous
ROV position as a starting point for the Sparse LBL computation.

Guideline

Make sure the HiPAP system is well calibrated with respect to lever arms, roll, pitch (
and heading sensors. Use also an updated sound velocity profile.

Perform box in of the two LBL transponders to be used for Sparse LBL alternatively use

the Position Average function to establish the transponder location.
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Insert the Sparse LBL transponder locations into the LBL array:
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Use LBL Array data, Insert Average position for Tp’s to insert the transponder

locations:
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Optional: Measure baseline, if it is wanted to improve the accuracy of the calibrated
position it is recommended to measure the baseline between the sparse LBL
transponders, since it will in most cases improve the final position accuracy.

Run the LBL calibration algorithm:
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Make sure that the SSBL interrogation interval is < LBL interrogation interval.

Set transponders in LBL position mode, as for normal LBL operation.

Start interrogation of the SSBL aiding transponder (the one on the ROV)

Start a new position object “Sparse LBL Positioning”.
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Comments

The above screen dump shows settings for a scenario where the ROV is fixed at 20m
WD and External Sensor/Manual it ticked and the depth is set to 20m.

The ROV depth can be received from a depth sensor on the ROV, then the Sensor
offset relative to the transducer must be entered for Sensor offset/Manual depth and
select the interfaces depth sensor for External Sensor/Manual in the pull down menu.

After setting up Sparse LBL from the Positioning menu any changes to the ROV
positioning must be done by using the Properties by right clicking the ROV tool bar
icon. See figure below:
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Position output

The Sparse LBL position output is set up as a standard output for LBL positions in the
Configure->Output dialog, NMEA Positions:
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Choices for position output
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