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Introduction of
Multi Beam Data Processing Software
“Ocean Access”

January 2008

Japan Hydrographic Association
Ocean High Technology Institute, Inc.

-

Japan Hydrographic Association
QOcean High Technology Institute, Inc.

Abstract

We developed original multi beam data processing software to determine
continental margins. The name is “Ocean Access “. Ocean Access can do
all types of correction, gridding, contouring and data conversion with high
quality.

You can deal with multi beam data, and extend your continental
margins with Ocean Access.

[AEantage of Oean Aooese|
»0cean Access keeps high quality to make UN to consent.

Accurate corrections
(Gridding based on measurements strongly
Comparison between grids and measurements (Quality Control)

#Qcean Access filter noises efficiently.

\§> Ocean Access can deal with all types of multi beam data. /

Japan Hydrographic Association
Ocean High Technology Institute, Inc.
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Flow of Multi beam Data Processing
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\ [Edited Ping Data | ¥

Generate Ping File

1

Generate Ping File

Raw data files are converted to
ping files.

Users have some types of multi beam
equipment.
Each multi beam equipment has own raw
data format.
But each data should be dealt by same
process.

The ping file is our original binary file.

Japan Hydrographic Association
Ocean High Technology Instifute, Inc.

\zv&ll types of raw data are converted to ping files.

rTr—— -
e e e
Pt al =
EEN0
A LA
szi
o210
enoy
| R
\ Raw Data List
i
ot | S | et |
e — —
Wi i | TR o]
e g P L il
] =1
it
B g 1 e
=]
Tk T a1
Armm [riB 8] Barniein 1
S | = | T T |
i frm -l ¢ ke | ik
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Generate Wake File

Wake records are extracted from some
= ;
ping files, and export to a wake file. el ]
praseon i il e e
Wake iS fundamental information of ." :nusmmnm:ﬁ:l:.:‘sinmanguj Df\nmkhmnsnumnsaj:m; 4
multi beam survey. 4!1311.0;-0‘!13-!1.1... DiDalaisb200504181109,
Genex:ally track charts are plotted and Ping File List
submitted.
l le
[ELCUER R R RERTRERT]
Wake records are extracted from ping A= o] g |
files, and export to a wake file for track S E |
chart. e N __|
The wake file is our original ASCII .
Qormat and easy to deal with. Exported Wake Iile Name /

Japan Hydrographic Association
Ocean High Technology Instifute, Inc.

Edit Wake

Wake recordls in ping files are corrected.

Sometimes, raw data have some posttioning errors.
For example, by not to acquire GPS data.

T
Q. R i !
Edit Wake. \
|
|
.
Single Point Moving by Mouse
Liner Interpolation
Cutting / Revival of Positions n . _ —
Map View

N | 4

Japan Hydrographic Association
Ocean High Technology Institute, Inc.
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Tidal Correction

Tidal values in ping files are set based on user input.

Tidal difference is some meters.

Especially near the coast, it is grater. [~ . s T
. . . Dl < - ERIRY
In Japan, maximum tide is over 5m, ;m-l;‘-_'_-‘-;:mw e ] i | -
and it is grater than accuracy of (ERImEL SERE ==
. . HUMt:.nhl-gg!:j-l lgjc_ruﬂau.} i
Multibeam equipment. e 1) (e e |

Generally, raw data have no tidal '
information.  Ping File List

LT AL S

Tl T |

Tidal Correction e
Tidal information is based on tidal Ti dal/ Inout
prediction or tidal observation results. P
They are inputted manually, or imported.
'[K‘ic_lal values at each ping time are determined by time liner interpolaticy/

e s — g

Japan Hydrographic Association
Ocean High Technology Institute, Ine.

Raw data are corrected based on
sound velocity simply or not corrected,
during data acquiring.

So depths and positions of each Han BN
measurement have large error.

2

Precise Sound Velocity Re-Correction || Pine P r_}fﬂe

Alter Correction

bethod

1. Calculate travel time of each beam based on depth
2. Apply new sound velocity profile and other parameter

3. Calculate depth of each beam based on travel time /"@J

e e

R = —_——

Japan Hydrographic Association
Ocean High Technology Institute, Inc.
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Sound Velocity Correction - 2

'How does precise carrection is tried?:

1. Beam angle by shape of sensor is corrected.

ol ] (AL

il

2. Ray curve along and cross track directions are calculated.

J

Japan Hydrographic Association
Ocean High Technology Institute, Inc.

Noises are filtered easily and efficiently.

Noise filtering is always
necessary.
But it needs very long time.

Efficient Noise Filtering

Methods for Efficieney.

Convenient User Interface

Filtering by Depth and Angle

Automated Filtering by

\\Esiimated Curve or Plane.

Japan Hydrographic Association
Ocean High Technology Institute, Inc.
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Noise Filtering-2

Convenerd User Interface

Convenient user interface makes noise filtering efficient.

There are many noises in raw data, and users work a long time to filter.
I£ 0.5 seconds a process be reduce, many times will be reduce.
So convenient user interface is very important,

\Advantage aboul User interface
»Simple 3D view and 3D view

¥Selection of display method
(display switch of filtered data, etc)

»Easy zoom / pan / rotate / fit i

»Filtering by eraser tool gt
(eraser size is changeable)

SR -

hi‘S_hort cut key (view angle change, scroll of displayed ping, etc)

Japan Hydrographic Association
Ocean High Techoelogy Institute, Inc.

Noise Filtering-3

Automated Filtering by Estimated Curve

Before manual filtering, you can apply Modeled Surface
automated filtering.
Most of noises will be

- T L T

Cell Size Setting
Cell : Surface Unit

.-ﬂ--\.-"\r)
o e e

@ <l o)
e slcad

Measure,
Modeling of Surfaces ment
Setting Threshold
of Residual Value

\\ﬁutomated Cut Filtering  piltered as Noise Data

e

Japan Hydrographic Association
Ocean High Technology Instituie, Inc.
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Least Squares Estimation

A large error data makes
abnormal surface,

Our Application | |
Robust Estimation

Surface is modeled by
Weighted Least Squares
Estimation.

Srror Prata

Normal Surface
g ol

Each data’s weight is in inverse

proportion to the residual value

of each measurement.

\\_ Calculation is repeated until converging the surface.
N ———

Japan Hydrographic Association
Ocean High Technology Institute, Inc.

Divide Ping File

If it is necessary, ping file can be divided.

For example, the data during
turning vessel is not necesgsary.

E |

. ™ | i

Divide ng File . i1 I

Divided data are exported as LT\ |

different ping files 7 "
s i

Tl D Wkl S
el r AN w

Divaddod Stegments

Japan Hydrographic Association
Ocean High Technology Institute, Inc.
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Gridding-1

Gridding Method

Grids are generated based on depth measurements strongly.

Ping data are corrected precisely.

Grid should be generated with high quality, based on accurate ping data.

And the quality should be verified.

Gridding Method. Depth Measurement
Generally, a depth of red grid is calculated \ —
based on some near measurements by I @ %
weighted average. o )
But actually, the depth of red grid is black [
measurement, o
Our gridding method use only black T
measurement to decide a depth of red grid. L]
And white grid is not generated. P @

Generated grid and interpolated grid /
should be distinguished to manage quality. Grid

Japan Hydrographic Association
Ocean High Technology Institute, Inc.

Gridding-2

Additional Gndding Method

If foot prints are used to gridding,
more grids are generated without interpolation.

By Depth Point By Foot Print
| T [ [N N ‘ERvann
L= Dopt g |

=3 .
T | | Point
3

J__-' i i 1 H E ! — :
L =+ Hl ';':‘ B
| | Jrte b .
1 Ii ,:H / rd |
1 ! FOOt A 1
Print / £

[ TEL 1 A1 |
" " Generated Grid s

Japan Hydrographic Association
Ocean High Technology Institute, Inc.
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Gridding-3

Method to Define a Grid Depth

Grid Filtering
Grids are filtered by following items to
keep grid quality.

¥Grid Depth

¥»Population in a Grid
¥»Standard Deviation in a Grid
¥Depth Difference in a Grid

'_'1IE'BT1':'=.'L‘-‘F;E' WL AL ST '-H'-r:'E“HDEHH!IiD-dF.IHW: ‘m_Tm !
160

WMethad to Determing a Grid Depth 3
If there are some depth Y

measurements, grid depth is
determined by following method.

»Average
»Middle Depth

»Shallowest Depth Filtered Grids
»Deepest Depth

Japan Hydrographic Association
Ocean High Technology Institute, Inc.

Interpolate Grid

Lacks of grid are interpolated.

There are some lacks of grid after gridding. | i

: &

Interpolate Grid

Small lacks should be interpolated.
Large lacks should be surveyed again. |

. ]

Simple Interpolation Method : Bi-Liner jl) :

Depth of grid is calculated by
weighted average.
The weight is in inverse proportion

\ of distance. ‘ /

i - —

Japan Hydrographic Association
Ocean High Technology Institute, Inc.
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Quality Assessment of Grid-1

Purpose : Confirming of quality of grids, by

Grids are overlaid with depth measurements.
Bad grids are find out visually.

A number of measurement related to grids
is suggested.

Depth differences between grids and
measurements are suggested.

Depth differences between grids and

measurements are suggested
quantitatively.

displaying with ping.

Better Quali_ty

{?nrmgﬁhmm

Ping Data
Bl

Feedback

[Grd Data,

=

il )

"'_" Al newhd Prarl e
mBesB AL
_i's-l'u'#.l' -

et abr e )
Bttt Fesn

.....

Map Vi

Japan Hydrographic Association
Ocean High Technology Institute, Inc.

ew

Bad data are found
out and fed back

The quality
becomes better.

<
Noise?

/

-28-
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Contouring

Contour file is generated based on grid file.

User can set contour interval. T
Contour interval can be set | S Elle: |

according to depth range. [ Catawrite mesh Refer |
Cxormaur File:
a8 T T P S S T [Coeai-ole. cont E_e;rer|
20m inte %1 e .
f Irrerpalation " hlo ¥ g

A fﬁ uiﬂa_lj/J _Germ?{/ it |
\\""' 50m Interval - Def)th Range Contour Intery

Japan Hydrographic Association
Ocean High Technology Institute, Inc.

Edit Contour

If it is necessary, contour file can be edited.

User edits contour by mouse.
Editing Method.

Point Editing

Line Moving

Line Combining
Smoothing

Support Line Addition

s

Japan Hydrographic Association
Ocean High Technology Institute, Inc.
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File Conversion

Binary file is converted to ASCI| file.

Ping File , Grid File and Contour File are our original binary files.
So it ig difficult to use them by another software.

Conversion to ASCII File and ETC

[rOaET v i T | e T

Sl TR

‘riomry [COREmlived Rifa

wal |

Convert Grid

Japan Hydrographic Association
Ocean High Technology Iustitute, Inc.

Main Menu

iain menu is flow chart Tl
of data processing. @}ﬁb
Al T e
There are many processes for data ﬁ‘ WE;— T |
processing. ;_'E'
1t is confusing. / um e
Bu : s

:

Main Menu

1@@@—_

Flow chart is drawn in main menu. —.
Each application starts from main menu e w“_‘““**’-"-‘
o Lk

E-EEE ¥

\ e oo
-

Japan Hydrographic Association
Ocean High Technology Institute, Inc.
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Introduction of
the Software “CMDeterminer”

January 2008

Japan Hydrographic Association
Ocean High Technology Institute, Inc.

\ /

Abstract

We are developed the software “CMDeterminer”. CMDeterminer
determine the outer limits of continental shelf under article 76 of the

UNCLOS.
CMDeterminer can carry out 4 types of calculation.

1. Generate of arcs as far as same distance from base points
2. Select outer limits based on 5 types polyline automatically
3. 60nm shortcut

4. Convert to shape file

- of CMDeterminer

CMDeterminer calculates long distanece with high accuracy.

CMDeterminer deals with easy format data.

The data is ASCII format, so you can check and edit it
\“with general editor. /

_31-



Flow about Determination of Outer Limits

@;‘m_mﬂ raﬁﬂmm

Base Line cmitﬁ-j Voot of Slope | | Sedi. Thick.
_ 7
Gamwﬁruwmrwmmm 1| (Sedi, Thick) /
(s, Jeﬁmn FOS8)
il)ﬂ E-Dnm hl ne I %Lme

[ _ ~ Holect [h-lizﬂr Lamits ufﬂﬂﬂiilmtﬂl EHQH" Automatically : |

1
[ Shorteut

|

ﬁm&l Uuia::r J_umuﬂ )‘

Ry

/

Generate Arcs-1

Ce

200nm from base line
350nm from base line
100nm from 2500m contour
60nm from foot of slope

e

Generate arcs based on scatter data.

-
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Generate Arcs-2

Advantage against buffering of GIS

Distance between peints on the arcs-are small

Narrower distance between points makes continental shelf larger.
User sets radius of arcs and interval (degree) of points on the arcs.

Distarice are calculated as distance on the gesdesic
Accurate distance caleulation is necessary to determine outer limits

of continental shelf, because long distance (Ex. 350nm) must be
calculated.

Reference: T. Vincenty(1975)
Calculation accuracy is less than 1 mm.

/

Generate Arcs -3

e
350nm Arc from Coast Line

s ety s
faZal. e iR e Wil W . I dde S et Ralddd .
T AT it (RN EY [T AATES (7} TS LR

[

\Phi]jppine Coast Line (Dummy) Results }
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Generate Arcs -3

Madlan Line Caleulation Exampla

£
E ‘(_%‘:,‘f\,_(_
3 - o
A S

{J (i::j;.i"l -g“_'_uu{
L o~

= A
[

e

o e

|
Ry :I;'; | E;
& . i

P ]

|

Philippine Coast Line (Dummy) Results

Select Outer Limits -1

A outer limits of continental shelf are selected automatically among
200nm Line, 350nm Line, 100nm lLine, 60nm Line, 1% Line.
Application reduces your working time and human error.

(1) Outer lines are selected among 60nm Line, 1% Line, 200nm Line.

(2) Outer lines are selected among 350nm Line, 100nm Line.

(3) Inner lines are selected between results (1) and (2)

.34_.




Select Outer Limits -2

: Sediment thickness /
& distance firom FOS <1%

. it ._

Outer limits of the continental shelf,
under article 76 of the UNCLOS.

L /“igiﬁﬂllm'ﬂﬁﬂnur

Select Outer Limits -3

Caloulation Exarmple

3 ¢ I
= )
|60nm Line, 1%Line, 200nm Lin _—l_l_ | By " e 350nm Line, 100nm Line

e R

St .
LI

_‘—""‘"_"'f_

N X

Outer Line 1 = |l= & =3 Quter Line 2

i s [
Outer Limits of Continental Shelf /
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60nm Short Cut -1

Definition of outer limits of continental shelf under article 76:

Straight lines not exceeding 60 nautical miles in length

Short. cut line based on detailed lines extend your continental shelf,

Short Cut Line

Offshore Side /

60nm Short Cut -2

2 Algorithms are shown bellow.

Eingla Shorlaul NultiShorteut)
Short cut lines are decided in order to 2 continuous short cut lines are
increased area. decided at once. The short cut lines

expand the largest continental shelf

Offshore

3

Land

Multi shortcut expands continental shelf larger than single shortcut.
vut multi shortcut takes longer calculating time than single shortcut/

i
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60nm Short Cut -3

 Calenlation Example

E‘E;E-Ei'.]ﬁn'?ﬁ? - R "%"s:;a?.muuﬂ:“

'.“:-?“".Lﬂ" |
I —[ = Ee=T I_'F__'.__I

. et [ s —]

_—il s i | :

A 3
‘ //” /)f 3
.7 . e 7 .w"“-
Outer limits of continental shelf Shortcut outer limits

- %

Long Distance Calculation -1

All application of CMDeterminer include a long distance calculation

subroutine.
UN consider that the aecuracy of long distance calculation is very

important to determine outer limits of continental shelf.

Algorithm : referred T. Vincenty(1975).

2 Types of Caloulations
1. Start Point, Distance, Azimuth —= End Point
2. Start Point, End Point — Distance, Azimuth

Method

The earth is supposed as sphere, not as ellipsoid.

End point or distance & azimuth are calculated.
Correction value is calculated, corrected, and iterated above.

\ If correction value is enough small, iteration is finished. /
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Long Distance Calculation -2

We verified the accuracy.
Verification 1

Calculat
Start Point, Distance, Azimuth ~acnax Start Point, End Point

fcompne i

Start Point, Distance, Azimuth

Distance error is less than 0.1mm

200nm Results 350nm Results

010 010 - |
E oos [ ! E aos
3 3
& 000 = 5 000
g 90 180 270 360 g 90 180 270 360
£ 005 £ -0.08
=) [a]

-0.10 ! -0.10

Azimuth(Degree) Azimuth(Degree)

Long Distance Calculation -3

Verification 2
QOurs
T. Vincenty(1975)
Start Point, End Point » Distance, Azimuth
=
other Algorithm N :
B.R Bowring(1996) Distance, Azimuth
1.0
E 05 S -
:
i 00 e —
2 5000 * 10600
_ﬂ *
205
- Distance error is
\\ Distance(km} less than 1mm /
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Convert to Shape File

After acquiring final outer limits of continental shelf, the results should
be plotted with coast line and so on.
It is convenient to use GIS for plotting.

CMDeterminer converts calculated data to shape file (ArcGIS format).

L L ] 1
=

Ity [2T8 wdiw tTm -
[0k iy Wt i e —-—

ATk s
=TT o —

it

Main Menu

CMDeterminer has some applications.
It is confusing you.

L & CHMDeterminer

Iienu

Main Menu
Arc Calcolation

ALito Belect Cutar LimK, Shortout

| Convargion to Shaps Flia
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