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CUBE SOP
[bookmark: _Toc289174303]Introduction
[bookmark: _GoBack]Over, say, a 25mx25m patch of seafloor at 1500m of depth, there may be as many as 30 soundings for the Kongsberg EM302.  We want to know which sounding best represents the depth of the seafloor for that area.  So there's this tool, called CUBE.  Based on all the individual soundings that hit any given area, CUBE evaluates the sounding that, statistically, most likely represents the true sea floor depth.  To do this, CUBE evaluates each sounding’s vertical and horizontal uncertainty, groups soundings into clusters of significant agreement called hypotheses, and then selects the hypothesis that has the strongest reliability. This has the advantage of allowing the hydrographer to focus, not on killing all noise, but on managing the surface behavior.  CUBE also takes subjective guess-timation out of the surface-rendering workflow.
What follows is a step-by-step guide on how to create CUBE surfaces.  Additionally, there are appendices that provide a greater level of detail regarding sources of uncertainty, their place in the workflow, and a detailed description of CUBE’s operation.
[bookmark: _Toc289174304]Purpose: To prepare for generating CUBE surfaces, this document describes how to set up for TPE calculation in CARIS.














[bookmark: _Toc289174305]Setup Environmental Variables
1. Before converting raw.all files, set up your CARIS Environmental Variables in CARIS: 
2. [image: ]Choose device model Tools-> options -> environment
a. C:->Hips->61> system-> devicemodels-2010.xml


3. Set cube parameter file
a. C:->HIPS->61> Template->Cube-params-okex.xml (adapted from default file)
[bookmark: _Toc289174306][image: ]Set up your HIPS Vessel File (HVF) 

4. Press this button Or go to CARIS->Edit->Vessel Configuration
a. Step 1: File  -> New
i. [image: ]Choose a name for this vessel file.  When you create a project, later in HIPS, this is the name of the file you will select when you Add Vessel.
ii. Choose a date that precedes your survey, or there will be a timestamp conflict later, when converting lines with this device model.


b. Step 2: Choose Multibeam
[image: ]


c. Step 3: Choose 1 Transducer, 432 beams, Device model Simrad 302 – if the sonar you are using is not listed, contact check to make sure you have selected the most up-to-date devicemodel.xml in your environmental variables. Then start a new HVF. 
[image: ] 



d. Step 4 – Check all: Heave, Pitch, Roll.  Do not check any “apply in post processing”
[image: ]



e. Step 5 – Select none of these options, and click on Finish
[image: ]



f. Step 6 – transducer offset – do not apply pitch here since we already apply in SIS? 	Comment by  : Since CARIS is not handling SV Corrections, I believe we don’t need to publish this. You will not be prompted to enter it when the option for Defining Parameters for SV Correction is not selected during step 5. - Adam
i. But tell TPE w have a pitch offset applied in SIS?
g. [image: ]Go to the Edit menu and select  – Vessel Shape  

i. Use the Hydro Readiness Report to determine the dimensions of the vessel and the location of the center of gravity (or equivalent report).
[image: ]
h. Go to the Edit menu and select   –Active Sensors
i. Need to configure TPE settings 
1. Offsets
2. Stnd dev
a. Use values from NOAA Field Procedures (latest edition), Appendix 4, Table 4-9 with POSMV uncertainty values.
[bookmark: _Toc289174307]Processing Lines for CUBE
5. Perform regular steps to convert, QC, tides, merge; No need to Swath Edit

6. New step before creating a surface: Compute TPE
[image: ]
*the Tides Value: Measured should change with each project area. For an explanation on how each of these values are derived, See Appendix (2).






[bookmark: _Toc289174308]Build CUBE surface
7. Create a field sheet as per usual, no changes needed for CUBE.
8. Right-click on the fieldsheet, and select New BASE Surface 
9. Step 1: Name your surface according to standard EX convention. Click Next.
[image: ]


10. Step 2: Define your resolution, as usual.  For Surface Type, select CUBE.
[image: ]

11. Step 3: Select Order 3 from the Drop-down menu.  IHO Order 3 is appropriate for all data collected where water depth exceeds 200m.
[image: ]
12. Step 4: Define CUBE parameters for your surface.  Select the Disambiguation Method of “Density & Locale.” Then, click on the “Advanced” button.
[image: ]

[image: ] 

13. Select the Template File: If the Environmental Variable for CUBE Parameters was set correctly, this file should already be correctly selected

14. Select Configuration: There are a few pre-set depth resolutions available for use.  If the resolution you need is not available in the Configuration pull-down, you can create a new one for yourself.  All resolutions share the same parameters, as shown below, with a single exception.  The Capture Distance Minimum is resolution-dependent and can be calculated by dividing the intended resolution by the root of two (i.e. Xm  / √2).  All other values should be identical to those shown below.

15. Once you have the correct resolution selected, click OK, to return to the BASE Surface Wizard, Step 4 of 4.  Then click Finish, your CUBE-variety BASE Surface will render.


[bookmark: _Toc289174309]Appendix 1 – Sources of Uncertainty
In Order of Relative Magnitude
Sound Velocity
· Okeanos Explorer (EX) relies heavily on Expendable bathythermographs for Sound Velocity Profiling (SVP), salinity and density of the water column is not directly measured.  In addition to this, SVP profiles change as a function of both distance and time, even when well known.  How much they vary from time and place depends on local weather conditions (i.e. currents, winds, storms, freshwater inputs such as rain or rivers, upwelling events).  
Tide
· Tidal Uncertainty develops as a result of estimated shifts between predicted phase and amplitude, and those observed, in coastal regions due to topography.  Depending on the latitude of survey, this could be significant or negligible, in the depths that are typically surveyed by the EX.
Positional I
· GPS Positioning. Course acquisition has accuracies of up t 1m or so, usually on the order of 5m.  Using DPGS can reduce positional uncertainty to about .5m.  Using post-processed kinematics can reduce positional uncertainty to deci-metric levels.
· From GPS antennae to POS/MV.  From POS/MV to EM302. From EM302 to hydro software.
Positional II
· Offsets.  Also called lever arms, these establish a network of distances between the sonar face, the reference point, the IMU, and the antennae.  A ship’s survey will have been done, and documentation regarding the offsets (and positional accuracy of the survey) will be included in the report.  Also can be found in the HSRR.
· Stored in CARIS HIPS Vessel File (HVF) file used for calculating Total Propagated Uncertainty TPU during Compute TPE stage.
Attitude
· IMU. Uncertainties (accuracy) will be given by the manufacturer.  These uncertainties will be put into the HVF and used for calculating Total Propagated Uncertainty TPU during Compute TPE stage. 
Sonar
· EM302. Uncertainties (accuracy) will be given by the manufacturer.  These uncertainties are placed into the HVF (??) and used for calculating Total Propagated Uncertainty TPU during Compute TPE stage

[bookmark: _Appendix_2_–][bookmark: _Toc289174310]Appendix 2 – Compute TPU Discussion

*** The Okeanos Explorer will not typically receive tide files or tide zones from COOPS, as a result, the tidal zone error for TPU will be input as zero.  The Measured Tide Value will be input as, in meters, the tidal variation for the project area multiplied by 1.66 (one standard deviation). What follows is directly from the section 4.2.3.6 - Compute TPU - of NOAA’s Field Procedure Manual, April 2010:

Tide zoning uncertainty values at the 95% confidence level for discrete zoning are provided by COOPS in the tide requirements document on the project CD. All error value components entered in CARIS for TPE calculation are assumed to be 1 sigma; therefore, the value provided by CO-OPS should be divided by 1.96. 

Tide zoning uncertainty values for TCARI tides are loaded on a line-by-line basis using NOAA’s Pydro-TCARI software. Pydro’s Tides->CARIS TCARI Tide->"Load TCARI Tide in HIPS PVDLs" is used in place of CARIS HIPS Process->Load Tide. This operation in Pydro-TCARI loads both tide corrector and tide uncertainty data (HDCS "Tide" and "TideErrorFile", respectively) into a given survey line. During HIPS Compute TPU, if TideErrorFile data exists in a line, then it replaces the Measured tide uncertainty and sets the Zoning uncertainty value to zero. That is, any values the user has entered in the Compute TPU dialog are irrelevant when TideErrorFile data is present.

The sound speed component of total propagated uncertainty is a function of environmental variability with respect to space and time and instrument/calibration uncertainty. Of the two, environmental variability has the greatest influence. Sound speed has a complicated dependence on salinity, temperature and pressure with the greatest change in acoustic propagation speed occurring with the change in temperature between the surface and the lower limit of the thermocline.

HSD has determined that the measured sound speed uncertainty may range from 0.5 to 4 m/s. This range depends on the spatial and temporal environmental variability and the frequency at which sound  speed casts are taken. Casts taken at a high frequency (i.e. every 15 minutes or less) will capture the spatial variability better and lower the uncertainty values. HSD requires platforms to use the measured uncertainty values (i.e. TPU) for sound speed listed in the CARIS HVF Uncertainty Values.pdf in the Appendix 4.

Field Units should note the 4 m/s uncertainty estimate (listed in the table from HTD-2 and HTD-10) for additional sound speed casts is a conservative estimated variability value determined via Velocipy. Hydrographers can  lower this uncertainty by increasing the number of casts for a given areas. Thus, field units are strongly encouraged to utilize a high frequency cast system (e.g., MVP) whenever possible and especially in highly variable areas. 

Sound speed uncertainty is the subject of continuing research and investigation at UNH CCOM/JHC. Velocipy has incorporated some of this research such as the Uncertainty Wedge Analysis (UWA) and statistically estimating sound speed uncertainty (ESS). See the Velocipy Operations Manual (included on the Hydrosoft website) for more information. Future research is underway to create an algorithm to estimate the sound speed uncertainty value more accurately using temporal and spatial separation between the sound speed profiles and soundings.

Field units which have not been trained in the proper use of the UWA and ESS within the Velocipy software should use the uncertainty values listed in the CARIS HVF Uncertainty Values .pdf in the Appendix 4 but are welcome to test out the program. All MBES platforms can expect to use this algorithm by the 2011 field season.

The TPU values associated with surface sound speed have a smaller range and magnitude than measured sound speed (0.2 m/s to 2 m/s) because sound speed is continually measured at the transducer. The sound speed uncertainty, therefore, is dictated by the sound speed gradient at the velocimeter’s sensor head.

If field units wish to deviate from the sound speed uncertainty values listed here, a review of the variability in the surface sound speed will be necessary to estimate the sound speed uncertainty for a given survey. If the field unit can prove through detailed documentation and calculation that their calculated uncertainty is lower than those stated in the CARIS HVF Uncertainty Values.pdf (see Appendix 4), then the lower value may be used. As with any deviation from procedures specified in the HTD’s, FPM or the HSSD, methods for estimating uncertainty, and justification for this deviation, should be clearly described in the Descriptive Report as well
as the Data Acquisition and Processing Report. The field should be aware, however, that if the processing branches disagree with the method used, any corresponding surveys using these uncertainty values may be returned to the vessel. Therefore, HSD strongly recommends that field units communicate to the branch their proposed approach. If the branch feels the method is adequate, a detailed description of the method, corresponding calculations and data will need to be sent to HSD for verification (and dissemination to other field units if approved).

NOAA does not currently conduct sweep surveys, and the lower section of the TPU dialog
box is not utilized.

The TPU values for each sounding (σV and σH) will be computed at the 95% confidence interval.
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CHAPTER 4. DATA PROCESSING AND ANALYSIS 131

by the user. Refer to the CARIS HIPS and SIPS User's Manual for additional information on
clipping data.

4.2 Bathymetry Processing

T NOAA hydrographic field units typically acquire bathymetric data using VBES, MBES, or a com-
& ontach bination of both. VBES depths are processed using the CARIS HIPS Single Beam Editor tool to
Cuee | review and edit data anomalies. MBES data may be edited in two different ways: using CARIS

SMeTE HIPS Swath Editor tool to edit data in a time-series mode, or using the CARIS HIPS Subset Editor|

tool to edit data in a spatial mode. In both instances, Bathymetry Associated with Statistical

Error (BASE) methods are used to generate, using one or more different algorithms, a digital

seafloor model that contains depth and uncertainty information at each model node. In ad-

dition to the basic bathymetric layer, auxiliary information layers such as standard deviation
of soundings, sounding density, shoal depth, source identification, hypothesis count, and hy-
pothesis strength will be generated depending upon the algorithm used to construct the BASE
surface. These BASE surface layers are used to guide the hydrographer to areas that require
further examination and/or editing. This concept is explained in greater detal in section 4.2.1.

Unlike VBES and MBES data, depth measurements acquired by leadline, sounding pole
and/or diver least depth gauge are positioned using a type of target file referred to as a de-
tached position (DP) and depth data is entered manually in Pydro. Since target files are more
frequently used to locate point features such as shoreline items and bottom samples than these
types of depth measurements, processing details have been included in section 4.4.1.2 .

File name: 4.2.1 The BASE Surface Concept

Dinensions:

ABASE surface represents bathymetry as a dense grid of statistically derived depth estimates.
* Coordinate Sysid Various products can be derived from BASE surfaces, including a shoal-biased set of depth es-
Key Norf timates for safe vessel navigation. The BASE surface paradigm discussed herein is specifically
designed for MBES data, which typically has a high sounding density. Nevertheless, VBES data
Elipsc can also be assimilated into the BASE surface model. The Survey Manager should consult,
through his/her chain-of-command, OCS’s Hydrographic Surveys Division for the most current

< guidance on incorporating VBES data into BASE surface data.

4.2.1.1 Base Surface Methods

There are two different algorithms used by NOAA hydrographic field units for creating BASE
surfaces: uncertainty weighted grids and the combined uncertainty and bathymetric estimator

(CUBE) method. Each of these methodologies is described below. TS

4.2.1.1.1 Combined Uncertainty and Bathymetric Estimator (CUBE) CUBE is a grid-
ding algorithm developed at the University of New Hampshire (UNH)/NOAA Center for Coastal
‘and Ocean Mapping Joint Hydrographic Center by Dr. Brian Calder. Its primary advantage over 122536757 | Disk Usage: 81.27%
uncertainty weighted grids is that it is less susceptible to noise. CUBE works in two stages:

1. Integration of Soundings into Hypotheses - During the first stage, all soundings in the
area are grouped into intemally consistent depth hypotheses, using the uncertainty of
the soundings as a threshold.
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CHAPTER 4. DATA PROCESSING AND ANALYSIS 132

~ (CARIS HIPS ar 2. Disambiguation - After all soundings are integrated, a second stage determines which hy-
pothesis at each node is the most likely to be the seafloor. There are three disambiguation
methods in the CARIS HIPS 6.1 version of CUBE. The simplest is by density, where the hy-
pothesis with the most soundings supporting it is chosen. The second is by locale, where
the hypothesis most consistent with its neighbors is chosen. The third method, density
and locale, combines these two methods. First, the density method is used. Then, for any
nodes where this method was ambiguous (thresholded by the ratio of the highest density
hypothesis to the next highest density hypothesis), the locale method is used. The density
T Cortoct and locale method seems to yield the best results in most circumstances and should be
CuE | the method chosen by default

The CARIS HIPS integration is well documented in the CARIS HIPS and SIPS User's Manual. This
manual should be referenced for details on the workings of the algorithm and explanations of
the user interface.

When editing a CUBE surface, the user may opt to edit soundings or to edit hypotheses.
For NOAA hydrographic survey data, it is critical that only sounding edits be used to correct
gridding problems. This is primarily because hypothesis edits exist only in the context of a
single grid, and will be lost if that grid is recomputed

4.2.1.1.1.1 CUBE Parameters Thereis asmall parameterfile called “CUBEParams. xml”
in the HIPS system directory that is referenced in the HIPS environment. The values in this file
control the behavior of the CUBE gridding and disambiguation processes. The default CUBE
parameters are not authorized for NOAA surveys. Instead, field units shall use the CubeParam-
SNOAA.xml file, which is included in Appendix 4. Each of the following grid resolutions has its
own CUBE parameter set: 0.5m, 1m, 2m, 4m, 8m, and 16m. Field units shall use the param-
eter set coresponding to the appropriate resolution(s) and depth ranges of their survey data
as specified in section 5.2.2 of the HSSD. A description of each parameter and its default value
Dimensions: and allowable range of values can be found in the header of the XML file.

Atributes
File name:

Three parameters have been modified from the CARIS default values: Capture Distance
Scale, Capture Distance Minimum, and Horizontal Error Scalar.

The Capture Distance Scale value is a percentage of depth used to limit the radius of influ-
ence a sounding may have on the grid. The system default value is 5.0. However, for all grid
resolutions in the NOAA parameters file, the value has been set to 0.5. Setting the value this
low disables the function and forces the Capture Distance Minimum to be used instead over

New BASE Suid the range of applicable grid resolutions. This fixes the Capture Distance to the grid resolution.

o/anig The Avalue of 0.5 was determined to be low enough for all grid resolutions, since they grow with

New BASE Suid depth.

The Horizontal Error Scaler value is used to scale the horizontal error of each sounding

when used in the radius of influence computation. It effects the propagated uncertainty of

each sounding and how it is combined into each hypothesis. The system default value is 2.95.

However, based on discussions with Dr. Calder, the value has been set to 1.96, for all grid G Local niranet

resolutions in the NOAA parameters file.

The Capture Distance Minimum value is minimum distance that the CUBE algorithm will
search for soundings to contribute toa node. Itis used in conjunction with the Capture Distance
Scale to limit the radius or influence of a sounding. The system default value is 0.5. The Capture
Distance Minimum is the only parameter that varies between the grid resolutions in the NOAA
parameters file.

Disk Usage: 81.27%

The minimum capture distance radius for is specified in sections 5.2.2.1 and 5.2.2.2 of the
HSSD is limited to (0.707*grid resolution), or
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CHAPTER 4. DATA PROCESSING AND ANALYSIS 6

minimum capture distance

~~ CARIS HIPS ar 7z

This value defines the capture distance to ensure that the radius of influence touches the
outer comers of the grid resolution but not farther. With this capture distance, no sounding is
ever “lost” to the algorithm, but there is not an oversampling of data from areas significantly
further than the grid resolution. Because all of the soundings are in close proximity to the node,
the grid most accurately depicts the seafloor in that area without losing any soundings.

| Contacf
cuBE| 4.2.1.1.2_Uncertainty Weighted Grids In order to generate uncertainty-weighted BASE

surfaces, TPU (see section 4.2.3.6) must be calculated for each sounding. TPU accounts for
the a priori horizontal and vertical components of uncertainty associated with each sounding
measurement. TPU is formulated from the summation of the modeled uncertainties for all sub-
systems included in the overall hydrographic survey system (e.g., water levels, tide zoning,
attitude sensor error, navigation sensor horizontal position error, sound velocity profile error,
sonar bottom detection method, etc.). The sources of uncertainty values include (or may be
combination of) manufacturer specifications, theoretical values, and empirical observations
from the field. These values are entered into the HVF.

0CS-recommended uncertainty values are contained in the CARIS HVF Uncertainty Val-
ues.pdf in Appendix 4. The uncertainty values described in the appendix are provided as guid-
ance for use in standard NOAA hydrographic surveys. These values do not cover the breadth
of operations encountered by all field parties, nor do they cover the range of equipment con-
figurations possible for any particular vessel. As such, these values should serve a starting
point in developing a vessel’s error model. Any deviation from the attached values should be
completely described in the applicable Descriptive Reports and DAPR.

In general, soundings (observation points) do not coincide with grid nodes (BASE surface
estimation points). To account for this, the vertical component of a sounding’s TPU is propa-
gated to a grid node according to a power law that models the increase in uncertainty as a
Dinensions: function of three variables: distanck between sounding and node, the sounding’s horizontal
component of TPU, and grid node resolution. The amount of weight an observation exerts on a
given BASE estimation point is inversely proportional to the propagated vertical uncertainty of
the observation. See Figure 4.1

Atributes
File name:

(Az.5y)
New BASE Sufd

Warning: The
New BASE Sutd Figure 4.1: Model for propagated uncertainty in depth

Where oyand ojare the vertical and horizontal components of TPU (resp.), Sy is a scale factor
representing the worst case error that horizontal TPU can contribute, z,and nare the location

of the sounding and estimation node (resp.), Azand Ayare the two-dimensional spacing of grid

nodes, and the exponent is a heuristic to control overall growth of propagated uncertainty, . C s
The HIPS BASE surface algorithm uses a value of 1.0 (HIPS has already scaled oy by 1.96, for a =

95% confidence interval) and an avalue of 2.0.

Theoretically, every sounding can affect every node in a BASE surface encompassing a Disk Usage: 81.27%

survey area. For computational efficiency, HIPS limits a sounding’s radius of influence on sur-
rounding nodes through the following “spreading conditions.” (1) At a minimum, each sounding
affects all nodes within a radius of 0.707 times the grid resolution of its position; ie., within half
the distance of the diagonal on a regular (square) grid. Hence, a given sounding will affect at
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CHAPTER 4. DATA PROCESSING AND ANALYSIS 134

least two to four nodes, depending on where it is situated with respect to the nodes. (2) Each
sounding will propagate at most a distance determined by a user-specified threshold of prop-
agated vertical uncertainty. The uncertainty threshold is expressed in HIPS according to an
IHO sounding error model (see Figure 4.2 ); that is, an estimate of all constant errors (a) and
depth-dependent errors (b times d) are summed in quadrature as shown in Figure 4.3.

1HO Order 2 /’
£ | o order 1 -

1HO Special Order i
/

Distance (d) —— |

Figure 4.2: Generalized uncertainty growth curve with respect to sounding radius of influence
.

+/EF G-

Figure 4.3: IHO total sounding error budget model, 95% confidence level (a and bare constants,
dis depth)

OCS requirements for the accuracy of measured depths, as set forth in the HSSD, are
‘adapted from IHO S-44, Standards for Hydrographic Surveys, 5th Edition, which defines Spe-
cial Order (a=0.25 meters, b=0.0075), Order 1 (a=0.5 meters, p=0.013 or 1.3% of depth),
and Order 2 (a=1.0 meters, b=0.023 or 2.3% of depth) standards. OCS specifies that the to-
tal sounding error in a measured depth at the 95 percent confidence level, after systematic
and system specific errors have been removed, shall not exceed the IHO Order 1 standard in
depths up to 100 meters and shall not exceed the IHO Order 2 standard in deeper waters. If
either an IHO Special Order standard or a user-defined accuracy is required for a survey, these
requirements will be stated in the project Project Instructions.

4.2.1.1.3 Other BASE Weighting Methods in HIPS CARIS HIPS allows BASE surfaces to
be generated using either swath-angle weighting or the uncertainty weighting discussed in
the previous section. Swath-angle weighted BASE surface nodes do not incorporate TPU (see
section 4.2.3.6) and, hence, node “uncertainty” is not available therein. Unless specifically
stated to the contrary, use of the term “BASE surface” in conjunction with OCS hydrographic
surveys refers to those surfaces generated using the uncertainty weighting method.

4.2.1.2 BASE Node Attributes

The depth at a given BASE surface grid node, n, is the mean depth (weighted by propagated
depth uncertainty) of the set of N soundings whose domain, Di, contains n. Likewise, the un-
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CHAPTER 4. DATA PROCESSING AND ANALYSIS 135

certainty at a given node is the mean uncertainty (weighted by propagated depth uncertainty)
of all the soundings contained in set N. See Figure 4.4. Note that the depth at grid node n is
the weighted mean of soundings 1, 2, and 3. Sounding 4 is not included because its radius of
influence does not encompass grid node n.

] Contac
cugE |
& T}

4 Sounding i=1, with Propagated Uncertainty Domain D,

s + Sounding i=2, with Propagated Uncertainty Domain D;
L 4 Sounding i=3, with Propagated Uncer tainty Domain Dy
* Condnate 924 Sounding i=4, with Propagated Uncertainty Domain D,

Kot © Node n, Depth and Uncer tainty from Weighted

Elipscy Mean of Soundings in Set N={Soundings i=1,2,3} ()
<.

Figure 4.4: Formulation of BASE surface nodes from soundings

In addition to depth and uncertainty, users can include five additional attributes in the BASE
surface nodal data. The definitions of the seven nodal attributes are summarized below. Note
that all node statistics are computed from the set of surrounding soundings whose propagated
vertical uncertainty passes a user-supplied threshold (IHO Order):

© Depth - weighted-mean depth of soundings that contribute to a node; weighting is in- &3 Losalntranet
versely proportional to the propagated vertical uncertainty of the soundings.

© Uncertainty - weighted-mean vertical component of TPU (see section 4.2.3.6) of soundings
that contribute to a node; weighting is inversely proportional to the propagated vertical 122536737 | Disk Usage: 81.27%
uncertainty of the soundings.

 Density - number of soundings that contribute to a node.

o Std_Dev - sample standard deviation (not weighted) of soundings that contribute to a
node; multiply Std_Dev by 1.96 to obtain the 95% confidence interval.
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 Shoal - shoalest sounding from the set of soundings that contribute to a - 5] |- [5]X]
L -8 x

© Mean - sample mean of the set of soundings that contribute to a node.

o Deep - deepest sounding from the set of soundings that contribute to a node.
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Figure 4.6: Processing flow diagram for MBES data

4.2.3 Daily Batch Processing

A number of processing tasks need to be performed on “raw” bathymetry data (i.e., unaltered
Atibutes data in the format recorded by the acquisition software) before any detailed analysis and eval-
File name: uation can occur. Some of these daily tasks are interdependent, and the specific sequence is

- critical. The recommended ordering of daily batch processing tasks is as follows:

Conversion 4.23.1
Load Tides 4.2.3.2
Load True Heave, if applicable 4.2.3.3
Sound Speed Correction 4.2.3.4
New BASE Suid Merge 4.2.3.5
Waring The i Compute TPU 4.2.3.6
New BASE Suid
Filter 4.2.3.7

Add to Coverage BASE Surface 4.2.3.8

Most of the tasks above can be semi-automated using the HIPS “Batch Processor” tool. Data 3 Local niranet
format dictates how specific batch processing actions should be configured; thus, a separate
HIPS Batch Processing File (.hbp) is needed for each raw data format type.

Ingeneral, all of the aforementioned tasks should be completed for any type of echosounder Disk Usage: 81.275%
data. However, steps 6-8 will not be necessary for VBES data that will not be incorporated into
a BASE surface. A basic set of batch processing files can be specified for each data type and
reused on the appropriate set of survey lines acquired each day. In some circumstances, either
creation of custom batch processing files or manual processing of one or more tasks, line-by-
line, in non-batch mode may be necessary. For example, conversion and filtering options may
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