Multibeam Editor Guide for MBMAX64

By Joe Burnett

For almost 20 years, | have been collecting and processing multibeam data, and have done
my best to find the ‘best way’ to process all of the billions of data points collected. By the ‘best
way’, | mean the method that is the simplest, easiest, quickest way that will produce the most
accurate, cleanest, and complete final data set.

When | give a Multibeam Training Course, and reach the ‘Editing’ portion of it, | always
explain to the attendees, that multibeam editing is, in reality, performing ‘data interpretation’.
If | were to provide everyone in the course with the same RAW multibeam data set, and ask
each attendee to edit the data, it would be an extremely rare coincidence that any two or
more of the attendees would produce exactly the same final XYZ data set. This is due to the
fact that each attendee would look at the data points from their previous experience and
knowledge and use their own interpretation of which points are ‘bad’ or ‘good’.

With the introduction of the HYPACK® 64-bit HYSWEEP® EDITOR (MBMAX64), just a little
over 2 years ago, multibeam processing has made significant leaps and bounds towards
making this a much easier and visually understandable process.

The main focus and purpose of this guide is to provide you with a good fundamental
approach to processing multibeam data. | have set it up in an outline as a step-by-step walk-
through of how you might use MBMAXG64. It will not go over every aspect of MBMAX64. From
this guide, | hope that you will be able to modify, adapt, and expand on its premise, and
create a guide of your own.

In the outline, the Prep Work section walks through loading the data, selecting corrections
and devices, verification of the offsets and calibration values, and how the data from some
specific devices will be applied to the soundings. Continuing into Stage 1, the time sequence
data from each device is verified and modified for all of the currently loaded files.

In The Heart of the Beast section, filters are selected and applied to individual files, groups of
files, and/or all files. Here is where your experience and knowledge of multibeam surveying
and processing will come into play. After the filters have been applied, manual editing cleans
up the remaining ‘spikes’ and ‘bad’ data points.

When you reach The Finish Line, you will be ready to save all of your hard work into the
predefined outputs.

Again, this is just the outline. | am working on a detailed version, with screen captures and in-
depth explanations and reasoning of all the steps contained within the outline. Until the
detailed version is ready, you can get most of the details from the MBMAX64 Powerpoint
presentation on our 2014 and 2015 Training DVDs.
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LOADING YOUR DATA IN MBMAX64

1. Open MBMAX64.
2. Configure your settings.

FIGURE 1. Configuring MBMAX Settings

[l MBMAXE4 - Edit Stage 1

3. Load the survey data.

FIGURE 2. Loading Survey Data

Updates the Survey Immediately
‘Whenver Data is Changed. Might be
Slow With Large Surveys,

—Update Mode
© futa & Marual

Update the Survey by Clicking the Update
Button. The Button Turns Red When
Updates are Pending.

- Survey Data

™ Delete Soundings Between Deleted Position Points:

i~ Custom Edit Folder

" Enable

Time Format
’7 &% HH:MM:55

" Seconds Past Midnight ‘

Other

¥ Include Type (HS2, ¥¥Z)in LOG File Mame
¥ Link Golden Soundings ko HYPACK Database

Default Yalues |

Cancel

o]

Select Files

2-010_1814.RAW (476086 Bytes) Saved
3-011_1818.RAW (403307 Bytes) Saved
4-012_1822.RAW (452903 Bytes) Saved
5 - 009_1826.RAW (403696 Bytes) Saved
& - 008_1830.RAW (434450 Bytes) Saved
7-007_1833.RAW (196289 Bytes) Saved
8- 007_1835.RAW (282714 Bytes) Saved
- 006_1837.RAW (455753 Bytes) Saved
10 - 005_1841.RAW (417237 Bytes)
11 - 004_1845.RAW (403814 Bytes)
12 - 013_1843.RAW (408217 Bytes)
13 - 014_1852.RAW (470723 Bytes)
14 - 015_1856.RAW (403519 Bytes)
15 - 016_1900.RAW (455587 Bytes)

010_1314.H52
011_1318.H52
012_1822,H52
009_1326,H52
008_1330.H52
007_1833.H52
007_1835.H52
006_1837.H52
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THE PREP WORK

Read Parameter Windows

4. Enter your read parameters.
e Survey Tab:

FIGURE 3. Read Parameters— — -
SUrvey Tab ea 'arameters

Survey |Correction5 I Devices I Processing I

— Survey
i Perform Memory " Depth Mode ™ Load Sidescan {f available)
Test (Don’t exceed [15:14:36 03/05/2014
100% of your [fest2

computer’s RAM.) Detais | [ bemoyTes. |

i. Select Survey

~ Matrix

Mode (Vertical

ICeIIs 0.5x 0.5 Cloud Sections 300 300 | Auto Size to Data | Rotate to Survey Line

Reference).
ii. Set up/Select L |
Matrix and Cloud ~Auto Processing TRU
Sections (per your I Auto Stage 2 I™ Caleuiats TPU
scope of work). I~ gl Fters sep._| ﬁmspy e -
I PO5Pa: %Ll TR Edior, |
NoTE: Auto-Process- = True Heave oo | Feloed TFLJ |

ing and TPU are

not applicable for

ITI Cancel | Apply

this outline.
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e Corrections Tab:

FIGURE 4. Read
Parameters—

Corrections Tab

i. Setor Select
Tide.

i. Select Sound

Velocity

Profile(s).

Set Dynamic

Draft.

¢ Devices Tab:

FIGURE 5. Read
Parameters—
Devices Tab

x
.Survey Comections | Devicesl F'rocessingl
Select Al Files | Select Survey Files Before Making Changes
—Tide
™ Set Carrection Ig_g
| % |
TID File |
— Saound Yelocity
=
Echozounder setting [Multiple transducer only, mizes] |1 500.0
VEL File |
— Dynamic Diraft
I~ Set Correction ID_D
Ok I Cancel Apply I
x

Surveyl Comection: D'evices |Processing|

i. Verify/Modify
Device Offsets.
i. Verify/Modify
Patch Test
Offsets.
Save Offsets to
a ‘BoatOffsets.
ini’ file.

Select Al Files I Select Survey Files Befare M aking Changes

Navigation Hypack | #=2.97 |'Y=0.64 | 2=-7.01 | Latency=0.000
MRU Coda | %=1.57 | 'Y=1.58 | 2=0.16 | Pitch=0.00 | Roll=0.00
Alternate Device for Heave Ma
Heading ICoda | Vaw=0.00
Tide Hypack | RTK Tides |3=2.97 | Y=0.64 | 2=-7.01
Sanar Head 1 Fi2Gonic | X=4.79 | '*'=4.48 | Z=1.42
Sonar Head 2 I
Edit
— Patch Test

IYaw:-D.?E | Fitch=-7.50 | Roll=1.10 | GPS Latency=0.000

Edit |

— Offgets From MB M~ Boat File - “"Egyptian Mavy. ini''

Load | | Save Cument Offsets...

[T Ahways Load Offzetz From Boat File

Cancel Spply
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¢ Processing Tab:

FIGURE 6. Read
Parameters—
Processing Tab

i. Select Heave
Device.

i. Select
additional

Heave Options.

ii. Select the
Sonar ID for
Geocoder
processing.

iv. Select the
Sound Velocity
Method.

v. Selecta

Presort Option.

¢ Proceedto Stage 1
of the MBMAX64
Editor.

STAGE 1 EDITING

FIGURE 7. Use the Buttons to Open MBMax Windows

Read Parameters I

Surve_l,ll Eorrectionsl Devices PfDCESSian

Select Al Files

| Select Survey Files Befare Making Changes

—Heave

IUse MR Heave

ICorrect Induced Heave | Remove Heawve Drift | Avoid Double Heave

IAverage Tide Data to Remove Heave | Period=30

Heave...

— Sohar

Ray Tracing=Auto Selact | Prezort=0Ff

Saonar...

ak. I Cancel Lpply

~Edit
I
Open the Speed window and verify/ modify the speed of each file. ﬂ
6. Open the Heave/Tide window and verify/ modify the heave and tide of Heave / Tide
each file. T
7. Open the HPR window and verify/ modify the heading, pitch, and roll of
each file. S5Y

8. Open the SV window and verify/ modify the sonar probe’s speed of

sound for each file.
9. Proceed to Stage 2.

“THE HEART OF THE BEAST”: STAGE 2 EDITING

10. Run Filters in the Search and Filters dialog.

NOTE: Depending on how ‘clean’ your initial raw data is, using the filters can potentially
remove 80 — 90+% of your unwanted, incorrect data, making your manual editing a

much easier task.
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Tip: When the Filter Preview option is selected in the toolbox, the soundings that fall outside
of the criteria set in the Basic, GPS, Sweep and Matrix tabs of the Search and Filter
dialog (filtered soundings) are marked with a yellow “X’. Each time you set your filters,
click [Update Filter Preview] to update your display according to your changes.

FIGURE 8. Depths Filtered at Maximum Depth of 15 (left) and 12 (right) Marked with Yellow X’s

Survey Matrix

e Basic and GPS Tabs

i. Select a filter from the Basic or GPS (Only 1 !l This allows you to visualize how
each filter affects the data.)

FIGURE 9. Search and Filters—Basic Tab (left) and GPS Tab (right)
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i. Reset Filters.
FIGURE 10. Apply Filter in Actions Tab and Update Cells in the MBMAX64 Toolbox

EN Search and Filter Options N m]

Actions | Basic I GPS I Sweepl b atriss I Search EInI_I,II

7 BlFiles

#  Selected Files Reset Al

Count I

ii. Inthe MBMAXG64 Main Window, update the matrix cells
with the changes made by filter. ‘_‘

iv. Repeat the above steps until you have used all of the
filters you wish to apply from each tab.

e Sweep Tab
FIGURE 11. Search and Filters—
Sweep Tab =0l ]
'Actinnsl B azic I GPS Matrir: I Search DnI_I,II
v. Open the Sweep ~Beams

Tab and select a
filter. (ONLY 1 !1)

WI

[ Minimum Beam Quality

IMPORTANT: In the Sweep
Tab, you may need to
run each of its filters

[ Remove Beamns: I

— Median

several times. (Five or

. . [” Enable [ate Size |3.u
more times is not
uncommon.) Each # Pings |?' H Beams |?
time the Main window
is updated, the filter — Savitsky-Golay Filker
reruns with the current " Enable [Fate Size |1.EI
selection a‘nd r’nay.flnd Order [ windowsie F
additional ‘bad’ points

after extraneous points
have been removed by
the previous run. Pay
close attention to the
following order of
Steps.

[ Minirum |1 [ Masimum

2767

3

|' Beam Intensity Limits

Update Filter Preview |

vi. In the Actions tab, apply the filter to ‘All’ or ‘Selected’ files.
vii. In the Main window, Click [Update Filter Preview].
If additional yellow X’s appear on main window, repeat the Actions Tab.
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When no additional Yellow X’s appear on the main window, go to next step.
vii. In the Actions tab, reset the filters.
ix. Repeat the Sweep tab steps until you have used all the filters you wish to
apply from the Sweep tab.
e Matrix Tab:

IMPORTANT: The Matrix Tab and its filters can ONLY be used if you have the proper tide,
sound velocity cast, device offsets, and patch test information entered. This is
because a matrix filter acts on overlapping files (not individual files) like the filters on
other tabs.

FIGURE 12. Search and Filters—Matrix Tab

BN search and Filter Options 10| x|
" Actions I Bazic I GPS I SweepSearch Onily I
Selection IMedian j

— Search and Filter &bove

¥ Enable
¢ 2 Sigma Limit 4 Sigma Linit

" Set Limit Iz_u Fest

— Search and Filker Below

W Enable
(¢ 2 Sigma Limit € 4 Sigma Limit

= St Limit |2,U Feet
lade Threshold |3

Update Filter Preview |

x. Select the Vertical Option.
xi. Enable Above, Below, or Both.

xii. Select the Vertical Tolerance. (2 Sigma = 95% Confidence, 4 Sigma = 99. 994%
Confidence, Set Limit)

xii. In the Actions Tab, apply the filter to all or selected files then click [Reset
Filters] to clear all filter criteria.

xiv. In the MBMAX64 Main window, update the display for the changes made by
filter.

xv. In the Matrix tab, select the next filter option.

xvi. Repeat the Matrix tab steps until you have used all the vertical tolerances
that you wish to apply.




11. Manually Edit remaining spikes using the Manual editing Tools (Lasso, Block, Line,
Eraser, etc.):

FIGURE 13. Manual Editing Tools for Stage 2 Windows Edit

« Sweep 1 and 2 Windows: Edit remaining spikes Heave /Tide |  Swesp2 Profile
from files, individually.

¢ Cloud Sections: Edit and Mark as ‘Checked'.
¢ Profile Window: Edit and Mark as ‘Checked’.

When all cloud sections and/or profiles have been Ftﬂlw ﬁ ﬂ ﬂ g g

‘checked’, you are ready to save your data.
FIGURE 14. Checking Cloud Sections
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Speed Sweep 1 | Cloud |

HFR Single Sweep Cell |

= Imagery | Sounding Infa

[N Cloud Window - Section = 5, Total =9

. Show
3 T * l:‘ = ’VIV Color Bar [~ Checked Beams v Grid Lines

-
R=1726721.8 ¥=572095.3 £=348.4 Count=12029 4

=101x]

r~Prafile Orientation

iI

" along Length
% Across Width

Stacking 1 -

roeang . -

v auta

iz

0.0 ’
63 IF """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

[V auta Zoom

—Show
Feeams | [ECKE U R
[ Matrix Points
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“THE FINISH LINE”: SAVING YOUR EDITED DATA

[l MBMAX64 - Edit Stage 2 - 0.98 x 0.98 - HSX_03(
File Edit Wiew Tools Help

12. Save Files to one or more formats:
e HS2 and HS2x formats (Ability to modify incorrect

Device offsets, SV Profiles, Tides, Patch Test values, F?éle El il = ‘

etc.)
FIGURE 16. HS2 File Save Options

savesurvey x|

— File Format
€ HS2x - HYSWEEP Edit 64 Bit (¥ Hs2 - HYSWEEP Edit 32 Bit  wyz
T - HYSWEEP Matrix " Export

—

—AYZ Options
€ Save oll Foints % Use actual X (Where Possible) [~ Save Zoom area Gnly
% Save One Point per el " Use el Genter &Y ™ e File Per Sursey. Line
[T Selection #E Selection Export Selection

[Median N ] [uHe - Test Format =l

[liminnunn & Points For Median Strike Lewel Z Multiplier
I 1 ID.EI I 1.000
Default Walues | Save All Files... Save Selected Files.. Close

* XYZ Format
FIGURE 17. XYZ File Save Options

savesurvey x|

r—File Format
€~ Ha2x - HYSWEEP Edit 64 Bit " HsZ - HYSWEEP Edit 32 Bit % wyz
" MTE - HYSWEEP Makrix . Export
I~ Append o File Mames I
—aYZ Options
™ Save all Poinks * Use Actual v (Where Possible) [ Save Zoom Area Crily
" Use Cell Center Xy I™ Cne File Per Suryvey Line
MTx Selection ®YE Selection Export Selection
{Median RN =l JmHo - Test Format =l
Minirnum # Points For Median Strike Level Z Multiplier
I 1 I 0.0 I 1.000
Default Yalues | Save Al Files... | Save Selected Fles. ., Close

e Save Full data set. (Ability to create detailed subsets from it)
e Save One Point per Cell data sets.
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i. Save with different Cell Sizes. -
i. Save with different Z-value Selection.

Examples of Selections:1x1 Median, 1x1 Average, 1x1 Minimum, 1x1 Maximum,
3x3 Median, 3x3 Average, 3x3 Minimum, 3x3 Maximum,

5x5 Median, 5x5 Average, 5x5 Minimum, 5x5 Maximum, etc.

Tip: Name the File by its contents.
Example: Boat Name_Jobsite_Date_Cell Size_Z-value. XYZ
MV Simpson_St Louis Harbor_11112014_1x1_Median. XYZ

¢ Other formats as needed.
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