WinFrog Device Group: CABLE MACHINERY

Device Name/Model: SMD System

Soil Machine Dynamics

Wincomblee Road
NE63QS, Newcastle upon Tyne
Device Manufacturer: UK

Tel: + 44 191 234 2222
Fax: + 44 191 234 0444
Email: wendyw@smd-uk.com

Device Data String(s)
Output to WinFrog:

WinFrog Data String(s)
Output to Device:

COUNT 492
WinFrog Data Item(s) and their PLOWDATA 490
RAW record: DATA OUTPUT 450
DP OUTPUT 450
ATTITUDE 413

DEVICE DESCRIPTION:

It is a network device enabling communication between the SMD System and WinFrog.
It reads data to WinFrog for cable modeling, data collection and output. It accepts cable
count and plow data and outputs positional information.

To display the various messages in the 1/0 device window, highlight the SMD System

device in the 1/0 Devices window then right click in the Decoded Data tab area and
select the desired message.

DEVICE CONFIGURATION INSTRUCTIONS

WINFROG I/O DEVICES > EDIT 1/0:
Network Device
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Configure IP Settings

— P Settingz
g |

Hoszt IP Addresz

Cancel

Subnet kazk |255.EI.I:I. 1]

Part |2I:IEI'I
DeviceMams ISMD Syztemm

— Device Priority on the Mebwark,
% Primany [Tranzmits Mezzages]

" Secondary Mo Message Transmissior

Only one computer may ransmit cable
machinery messages.

The Host IP Address option is available for situations where there is more than one
network card, and therefore more than one IP address, installed in the WinFrog
computer. If this situation exists, then select the IP address for the network card that is
on the same network as the other computers that are to be interfaced with the WinFrog
computer. If there is only one network card installed on the WinFrog computer then this
option is not used. In the Port field enter the port number required by the SMD System.

The Device Priority on the Network option should be set to Primary on the computer that
is being used as the Primary WinFrog system. Designating a system as Secondary will
simply allow monitoring and data collection.

It is important to note that only one computer should be set to Primary as only one
WinFrog system at a time can transmit cable machinery messages at a time.

WINFROG 1/0 DEVICES > CONFIGURE DEVICE:

This device must be configured at the I/O Device window level. In the 1/0O Devices
window, click the device name to select it, then right-click and select Configure Device.
The SMD Cable Machinery dialog box appears, as seen below.
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SMD Cable Machinery ﬂ

— Counter Configuration

Scale Factor: 1.000000 e |

Offset; 0.000

— Manual mezzages to SMD Syztem

f+ Send Mew Cable Body Data Motification
{~ Send Mew Route Data Matification
Send Haw |

— Genencinfo Meszage Setup

[ Enable Geneniclnfo message Configure I

— Testing Only Do not uge with Cable Model on

Thiz cantralz autput of pre-recarded data far winch
tezting. The Bahy filez must be converted to C54W

containing D'ate dd-mm-py, Time, lat, lon, heading,
depth, zhip zpd, CLC. tengion and cable velocity.

File name for output of test winch
C:AMAVDAT A winchtest cav

Start/Resume Qutput | StopdRewind I:Iutputl

Fatize D utput |
Ready
{* Speed Mode " Tenzion Mode
k. Cancel |

In the Counter Configuration section, click the Configure button to open the
Configure Cable Counter Input dialog box as seen below.
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Configure Cable Counter I 5[

Counter Offzet: IEI.EIEIEI

— Change Scale
Scale: |1.0000000

From Cable Caount: IEI.EII:IEI

RESET

— Set Counter

Set Cable Count; IEI.EI

SET |
Carcel |

Enter a Counter Offset value to provide the counter with the desired starting
cable count.

In the Change Scale section, a scale factor can be entered to compensate for
any mis-calibration of the counter and/or to convert the incoming units to the
desired units. You also have the option to apply the scale factor from a specified
Cable Count forward. The Reset button must be used before any changes to the
Scale Factor or From Cable Count options will take effect.

In the Set Counter section you can set the Cable Count to the desired value. The
Set button must be used before the new Cable Count will be enabled.

The Manual messages to SMD System section of the SMD Cable Machinery dialog
allows you to send update messages to the SMD System. If changes have been
made to cable body information (in the CRDD database) or modifications have been
made to the survey line, select the respective option and click the Send Now button
to transmit the updated information to the SMD System.

In the Generic Message Setup section you can configure a data string to output to
the SMD System. Click the Configure button to open the Generic Info Message
Setup dialog box as seen below.
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GenericInfo Message Setup x|

Wiorking ltems: Auvailable [tems:

Line-Dist Along Linelm]

Line-Dizt Ta Endirm)

Line-FP

Line-0ffLine[m)

Pos-E aztinglm]

Pos-Marthinglm)

Pos-Height(m] hd

Attd-Rall

Add or delete the Available Items to the Working Items list, in the desired order,
by using the left/right arrow buttons. A maximum of 10 items can be included in
the message. The message will be output to the SMD System approximately
once per second.

The options in the Testing Only do not use with Cable Model On section are used to
test the interface between WinFrog and the SMD System. The format for the .CSV
file to be used for this test is given in the dialog box (dd-mm-
yy,time,lat,long,heading,depth,ship spd,cable count,cable tension,cable velocity). As
stated in the dialog, these options should not be used when the Cable Model is on.

Similarly, the Speed Mode and Tension Mode options are only used for testing
purposes and should not be used when the Cable Model is on.

WINFROG VEHICLE > CONFIGURE VEHICLE DEVICES > DEVICE DATA ITEM >
EDIT:

Adding the SMD Cable Machinery device creates five data items: COUNT,
PLOWDATA, DATA OUTPUT, DP OUTPUT and ATTITUDE. Once the data items have
been added to the vehicle, they must be edited to suit the application.

Data item: CABLE MACHINERY, SMD System, COUNT

Highlight the CABLE MACHINERY, SMD System, COUNT data item in the vehicle’s
device list and click the Edit button to open the Configure Counter dialog box as seen
below.

This data item configuration dialog has two tabs, Reference Counters and Real-Time
Navigation Updates.
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Configure Counter d |

Reference Counters | Real-Time Mavigation Updates I

p ¢ Daown |

Chooze Reference Counter bo bodify "Directinn

Set Specific Cable Count
[3:7.2 SET |

Set Counter Scale
{1.0000000

Mew Counter Scale from Cable Count
[3817.2 SET |

Set Counter Offzet
[1606.3 sET |

Counter Mame
[Counter #1 SET |

] I Cancel |

Reference Counters tab

This tab is used in conjunction with the Calculations window to maintain up to five
reference counts based on the Channel One (cable) count. These reference counts are
not used for any real-time calculations and are not logged to any file; they are intended
for reference purposes only.

One common use for the Reference Counters tab is to have a ‘count down’ between
cable body deployment. This is accomplished by entering the cable spans between
cable bodies in the ‘Set Specific Cable Count’ field(s), selecting the ‘Direction’ as ‘Down’
and exiting with OK when the first cable body is launched.

View and configure the Calculations window (shown below) by completing the following
steps.

Note: To view the reference counts the COUNT data item must be attached to the
vehicle.

1. From the WinFrog View menu select the Calculations item to open the
Calculations window.

2. In the Calculations window click the Setup button to open the Setup Calculation
Views dialog shown below.
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Setup Calculation Yiews ; x|

— Inzluded Yisws

™ Paosition [T Time Series

V Dataltem Text [ LoP

[ Position Comparizon [ Heading Comparizon
[T Pasition Comp. Hiztogram [~ Poz Comp. Time Senes

CABLE MACHINERY,SMD System,COUNT,,On
CABLE MACHINERY,SMD System, PLOWDATA, Off
CABLE MACHINERY,SMD Systern,DATA OUTPUT, Off |
CABLE MACHINERY,SMD System,DP OUTPUT, Of

CARL F MACHIMERY Shil Svstrm :iL'I_I'ITlJFTIF Off _ILI
4 3

O

k. | Cancel | Help |

3. In the Setup Calculation Views dialog select the Data Item Text check box. Then
to turn On the COUNT data item, select the COUNT data item from the list and
click the On button.

4. Click OK and a Calculations window, with the reference counter information
displays as seen below.

s Calculations-1 ;IEIEI
Cip | [Town MR
B

CABLE MACHINERY SMD Systern, COLINT,
Cable Count: Om
To BEvent: arm

REFERENCE COUNTER S (mj:

Counterd 1. 1000
Counterg 2: 2000
Counterg 3: 3000
Counterg 4. 4000
Counterg S 5000

Once the Calculations window has been opened and configured, the five
reference counters can be modified using the Reference Counters tab of the
Configure Counter dialog. (Note: the Configure Counter dialog can be directly

accessed from the Calculations window by clicking the icon in the
Calculations window.)
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The Reference Counter tab allows the reference counters to be modified in a
number of ways, as described below. Start by selecting the reference counter you
want to modify from the drop down list box at the top of the page.

Direction

When the Up/Down button is not depressed the reference count will increase if the
input cable count increases and decrease if the input cable count decreases. When
the Up/Down button is depressed the reference count will decrease if the input cable
count increases and increase if the input cable count decreases.

Set Specific Cable Count

To set the reference counter to a specific cable count enter the desired value in the
edit field then click the Set button. When the Configure Counter dialog OK button is
then clicked the desired reference counter value will be set to the entered value.
This value will then continue to increment or decrement based on the input cable
count and the current settings for the reference count.

Set Counter Scale

To change the scale at which the reference count will increment or decrement
relative to the input cable count enter the desired scale factor into the scale field.
Leave the New Counter Scale from Cable Count value at its present value to apply
the scale from the current point onward. Enter in a count value into the New Counter
Scale from Cable Count field to apply the scale from a previous count value onward.
Once the desired scale factor and count value is entered click the Set button and the
click the OK button.

Set Counter Offset

To set an offset from the input cable count to the reference count enter the desired
value into the Set Counter Offset field, click the Set button and the click the OK
button. This value will be added to the input cable count.

Counter Name

To change the reference counter name enter the desired name into the Counter
Name field. Click the Set and then the OK button to enter the change.
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Real-Time Navigation Updates tab

2%

Feference Counters  Feal-Time Mawvigation Lpdates |

— Interval

Enter Baw Data File Logaging

1.0s Interval in Seconds, O=Al Data

—Channel 1 [Telephone ¢ Fower Cable]
[+ Cable Count

[+ Payout Speed

[+ Tension

—Channel ¢ [Tow Cable]

[+ Cable Count
[v Payout Speed
[+ Tension

— Channels 3.4.5 Tengion
[T LCE Tension [Channel 3f

[T CDE 1 Tenzion [Channel 4]
[T CDE 2 Tension [Channel 5]

— General
[T Distance ko Event

[T Cable Angle

] I Cancel

This tab enables/disables certain data from this device to be passed to the vehicle.
Unlike the Reference Counters tab, data from the Real-Time Navigation Updates tab
can be logged to the raw files if this data item is associated with a vehicle. This
allows the vehicle to have more than one COUNT without one conflicting with the
other. One COUNTER device may provide the telephone cable count while the other
provides the tow count. If a checkbox is selected the data value will be passed to the
vehicle. For example, if the Cable Count checkbox is selected in the Channel 1
section, then the cable count from the input device will be passed to the vehicles
channel 1 count.

It is important to note that if the data string from the counter device does not contain
certain data types (count, tension or speed), these options should not be selected
from this page. Selecting an option for which there is no data in the string causes
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WinFrog to assign a zero in the selected field and it may result in valid data from
other sources being overwritten with zeroes.

The Interval section sets the data logging interval used when the “With Events”
Logging Control option is selected (refer to chapter 10 of the WinFrog User’'s Guide
for more information).

Data item: CABLE MACHINERY, SMD System, PLOWDATA

This data item would typically be attached to the Plow vehicle in WinFrog. Highlight this
data item in the vehicle’s device list and click the Edit button to open the Configure Plow
dialog box as seen below.

Configure Plow ilil

Fozitianing I'-.-1|:u:|e| Layback Calculation |

— Calculation Aocuracy Graphicg—
&+ Primary Ot
|1IZI.EIEIm
" Secondary & 0On
— Dffzets
Fareddft Port/Stbd Depth
| 0.00m | 0.00rm | 0.00m

— Real-Time Mavigation pdates
¥ Tel Cable Tension W Eurial Depth

IV Tow Tension I Trench Depth
¥ Tel Cable Count [~ altitude

v T o wire Out [~ Depreszor ngle
[T Stinger &ngle ¥ Pitch and Roll

— Real-Time Calculationz
[T Calculate T oe Position

Mate: The CRF of the plow muzst be the
cutter's foreward pivat paint.

] I Cancel Apply

As can be seen above, the Configure Plow window consists of three tabs. However
since this driver only reads certain data, neither the Positioning Mode nor Layback
tabs are used. However the Calculation tab must be configured for use.
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Positioning Mode tab
Not used for this device.

Layback tab
Not used for this device.

Calculation tab

As mentioned above, this device is not used for positioning the plough. The only
function of this data item is to read the relevant data. Therefore, the only options that
require configuration are the options available in the Real-Time Navigation Updates
section of this tab.

Calculation

Primary/Secondary — These options are used for plough positioning and are not
used by this device. This data item must be added to the vehicle’s device list to
read, apply and record the relevant data, but this is independent of the
Primary/Secondary setting.

Accuracy
Not used for this device.

Graphics

Select the On radio button to display a square in the Graphics and Bird’s Eye
windows.

Offsets
Not used for this device.

Real-Time Navigation Updates

Most Plow devices have the ability to provide real-time data updates via an
umbilical. The SMD System reads this data and then outputs relevant plough
related data to WinFrog. The Decoded data tab in the I/O Devices window will
indicate what data is updated in real-time for each device. You should only select
the checkboxes for data output by this device, as leaving the other checkboxes
selected causes data to be assigned to the vehicle. If the device does not output
a particular type of data, O will be assigned for each item left selected and this
may cause values from other devices to be overwritten.

Real-Time Calculations
Not used for this device.
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Data item: CABLE MACHINERY, SMD System, DATA OUTPUT

The DATA OUTPUT data item can be added to multiple vehicles (e.g. primary and
secondary positioning vehicles) in order to output their positions. When the DATA
OUTPUT data item is edited from the Configure Vehicle Devices dialog box, the
Configure Output Offsets dialog box appears. The content of the dialog box is based on
the offsets attached to the vehicle in question.

Configure Dutput Dffseks el 4

£ From List il

b aral Offzetsz
|V Faredft Part/Stbd Height

| 0.00rm {0.00m {0.00m

Device Specific Configurations

SSOL Telemety | Thalez BY RO |
| )4 I Cancel | Help |

Configure Output Offsets:

Normally, the position that is to be output will be the position of the CRP of vehicle.
However, if another position is required, the offset to be applied to the output
position for the DATA OUTPUT data item can either be taken from the list of vessel
offsets or a manual offset entry can be input. Select the appropriate radio button
(From List or Manual Entry). The offset can now be highlighted from the list, or if
Manual Entry is selected, the offset values can be input. The position data output will
now be referenced to the offset location chosen.

Device Specific Configurations:
The SSOL Telemetry and Thales BV ROV buttons are not used for this device.

Data item: CABLE MACHINERY, SMD System, DP OUTPUT

Highlight the DP OUTPUT data item in the vehicle’s device list and click the Edit button
to open the Configure DP Output dialog box as seen below.
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Configure DP Dutput 2] x]

Pasition Source | Position Offset |

—D'ata Tepe Contral
£ \ehicle CRP Position

IS IInfiltered 5enzar Denved
CRP Pozition

£ Unfiltered 5ensor Position

— Data Source Control

SimGps, POSITION =]

k. I Canicel | Smply

Position Source tab
Data Type Control:

In Data Type Control, there are three options to choose from: Vehicle CRP Position,
Unfiltered Sensor Derived CRP Position, and Unfiltered Sensor Position.

Choose the Vehicle CRP Position for filtered position updates (Kalman, velocity,
etc. as applied to the vehicle) referenced to the vehicles’ Common Reference Point
(CRP). The offset input under the Position Offset tab is added to the CRP position.

The Unfiltered Sensor Derived CRP Position is the same as the above only
unfiltered data is output. With this option, filtering can be performed within the DP
unit. This is often the preferred option as most DP units have more rigorous filtering
routines that require an unfiltered data input.

The Unfiltered Sensor Position outputs unfiltered positions from the positioning
sensors’ location. The offset input under the Position Offset tab is added to the
sensors raw position.

Data Source Control:

The data source depends on the Data Type Control that was selected. If the Vehicle
CRP Position is chosen, the Data Source Control will automatically be set to
VEHICLE, CRP POSITION, and the primary positioning sensor data will be used. If
either the Unfiltered Sensor Derived CRP Position or the Unfiltered Sensor Position
is chosen in the Data Type Control, then the positioning sensor can be chosen from
the dropdown list box under Data Source Control. Here a secondary positioning
sensor can be chosen. It is important to note that the Unfiltered Sensor Derived CRP
Position is based on the chosen sensor, however, the data is related to the CRP.
Note that the SimGps, POSITION is used in this window as an example only.
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Graphics:

Select the On radio button to display a small square with the name of the device at
the output coordinates on the Graphics window.

Position Offset tab

As shown in the dialog box below, the Offsets From Position Source to Output
Position can also be configured here. This means that any offset input here will be
applied to the position output from the Position Source tab options listed above.

Configure DP Dutput d |

Position Source  Pozition Offzet |

Offsets From Pogition Source bo Output Position

— Offset Source
" Fraom List Istern wirch j

— Manual Offzetz
Eoreddft Part#5thd Height
0.00m {0.00m |0.00m

Offset Source:

The Offset Source can be chosen from the list of offsets for the vehicle, or the
Manual Entry can be used.

Manual Offsets:

If Manual Entry is chosen under the Offset Source, the offsets must be input here.
Offsets are input similar to all offsets in WinFrog — i.e. measured from the CRP to
the offset location.
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Data item: CABLE MACHINERY, SMD System, ATTITUDE

Highlight the ATTITUDE data item in the vehicle’s device list and click the Edit button to
open the Attitude dialog box as seen below.

Attitde x|
— Application Contral — Primnary Attitude Device Selection
0 Off | =]

¥ Diorot uze data if enor flag is et

— Primary Device Auto Switch

High frequency update rate C0n &0
[apply interpolated data)

- Low frequency update rate Age of data when switch ocours |2|:|_|:||:|
[apply clozest data)

— Offzets
— PFitch Controlz
[0.000000  Pitch Conestion (d.dd) sl RS R
s oLl [0.000 [0.000 [0.000

[ Filter incoming data
|3EI Filter Lemnath [k ax 230 zamples]
—Acoustic Dptians

|1 0,00 [ 5ta rejection threshold +7 the Thiz data tupe iz associated with an LBL spstem,
filter median value [didd] Select the hansponder bo use for Atitude: data,

[Hiate that the corections for the zelected
~ Foll Controls tranzpander will be used)

IEI.EIEIEIEIEIEI Foll Correction [d.dd] I j

[+ iz Starboard Down)

™ Filter incoming data

ISEI Filter Lemnath [k a7 30 samples]
|1 .00 [Mata rejection threshold +/- the

filker median walue [d.dd] ] 4 I Cancel Help

Attitude

By default, the sensor mode is off, meaning that data from the device will not be
used in the vehicle’s calculations. To turn the sensor on, and begin using the
inclination corrections in the position output, click the ‘On’ radio button.

Error flag testing

The error flag check box is applicable to those devices that output a code indicating
the data is either good or bad. If checked and the device supports such a code in its
telegram, WinFrog will look at the code and if the data is indicated as bad, WinFrog
will not use the data.

Sensor Update Frequency Rate
If the associated attitude sensor has a high frequency update rate (e.g. 10Hz and
higher) it is appropriate to extract attitude data for application by either interpolating
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or extrapolating for a given epoch. In this case, the High frequency update option
should be selected. Some attitude sensors have slow update rates, in particular
those installed in acoustic transponders that require interrogation. For these sensors
interpolation/extrapolation can produce a bad value as there is insufficient
information to determine the correct shape of the curve (aliasing). Thus the most
current attitude needs to be used. In this case, select the Low Frequency update
option. This option applies to the use of the attitude data by the following data items:

POSITION
ELEVATION
ALTITUDE
XPONDER

LBL TRANSCEIVER
PROFILE

Pitch and Roll

There are two control groups, one for each of pitch and roll. Correction values can
be added in this section of the window. The correction values (entered in units of
degrees-decimal degrees) are added to the raw pitch and roll values received from
the device before the data is applied to the vehicle’s calculations. Ensure that
entered values adhere to the sign convention used by WinFrog. You can verify that
the corrections are entered properly by viewing the pitch and roll values in the I/O
Device window and the Vehicle Text window.

Filtering

Additionally you may filter the incoming values to remove extraneous noise or spikes
— check boxes are provided to switch this feature on or off. A filter length (up to 30
samples) and a threshold value (applied to the median of the samples in the filter to
obtain lower and upper bounds) can be entered. Any pitch or roll values outside of
the bounds are rejected and not used in the vehicle calculations, but will be recorded
in the RAW files. If either one of pitch or roll is rejected, both values are ignored,
although you may set up the filtering parameters for them separately. The status of
the filters, including the current valid range for each of pitch and roll, and the
percentage of values rejected, can be viewed in the calculations window, selecting
the appropriate ATTITUDE data item.

Important:

Do not enable filtering unless there is a high enough data rate (say 10hz) to
correctly determine the shape of the curve. Essentially, if the low frequency
update rate is selected above, do not enable filtering.

Primary Attitude Device Selection

If more than one attitude device is present, you may select one of them to be
primary and the others to be secondary and allow WinFrog to automatically switch
between them should the primary system stop sending data or has bad data. There
must be at least two attitude data items added to the vehicle to use this feature.
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(Note: The attitude and offset data displayed in this dialog is for the attitude device
corresponding to the data item that is being edited. Selecting a Primary Attitude
Device from the drop down list does not affect these values for any attitude device in
the list. Every attitude device needs to be set up for its own corrections and offsets.)

Primary Device Auto Switch

Select the On radio button to turn on this feature. Then enter the time out time in the
edit box. If WinFrog does not receive data from the primary attitude device, or if it
receives bad data for this length of time, it will switch to the next secondary that is
enabled and has good data.

Auto Switch Feature Usage

To use this feature first turn the sensor on as described in the Attitude section
above. Next, select the attitude device that you wish to be primary from the drop
down list box. Then turn the primary device auto switch on and enter the time out
time. Then edit all the other attitude data items and enable them in the Attitude
group box. Note that the same selected primary will be displayed for all attitude data
items; similarly, the automatic feature will be turned on and the time out time will be
the same. However, you must individually enable each attitude device in the Attitude
group box.

Offsets
These are not applicable in this case.

Acoustic Options
This applies to long base line acoustic transponders that have inclinometers. See
chapter 17 for more information.
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