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1.!Introduction

1.1

The WaveView Connect software package provides real-time processing of raw wave
data from a variety of directional and non- directional wave sensors to derive a full
suite of deterministic, spectral and tidal sea state parameters. The output may be:

¥ displayed on interactive local or remote displays,
¥ logged to files on disk, and
¥ transmitted to other real-time systems.

The motion compensation module integrates motion measurements to improve the
quality of wave data where the sensor is mounted on a moving vessel. The motion
effects are subtracted from the air gap measurements in real time prior to the usual

wave processing.
System Requirements

¥ The wave processing host system must meet the following minimum
specification:

¥ Operating system Windows 7 SP1 or newer (32 or 64 bit)

¥ .NET Framework 4.6.1 (may be downloaded for free from
https://www.microsoft.com/en-us/download/details.aspx?id=49981)

¥ RAM 512 MB

¥ Processor 1 GHz

¥ Diskspace 4.5GB

If the real-time motion compensation module is used then, due to timing accuracy
requirements, it is recommended that the system meets at least the following
specification:

¥ RAM 4GB
¥ Processor 1.6 GHz, quad core
¥ Hard disk Solid-State Drive (SSD)

Remote Web View displays are compatible with most PC and tablet hardware with a
web browser version newer than:

¥ Browser Minimum version
¥ Micosoft Internet Explorer 9

¥ Micosoft Edge Any

¥ Apple Safari (OSX) 7.1

¥ Apple Safari (i0S) 8
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¥ Google Chrome 23
¥ Mozilla Firefox 10
¥ Opera 15

Hardware Support

WaveView Connect is most frequently used in combination with a WaveRadar Rex and
the setup wizard is optimised for a typical single sensor installation. However, the
flexibility of the system means that it can accept inputs from a variety of sources,
including multiple inputs into a single instance of the software.

1.2.1.Supported Wave Sensors

¥ RS Aqua WaveRadar REX

¥ Datawell Directional Waverider Mklll (HXV)
¥ Datawell Directional Waverider DWR4 (HVA)
¥ Generic air gap/pressure

1.2.2.Supported Motion Sensors

$PSMCC (SMC)

TSS (Telydyne TSS DMS, iXBlue PHINS)
$PRDID

$PHTRH

$PSIMSNS

$PSXN

EM Attitude

MRU

Generic ASCII heave/pitch/roll

Quick Start

K K K K K K K K K «K

WaveView Connect is distributed as two Windows Installer setup packages, which will
install the software as either a Windows service (Section 1.2.3) or a standalone
program (Section 1.2.3). The service installation would typically be used in a long term,
stable system and is the preferred option. The Standalone version is ideal for system
testing, when Windows account permissions are not available or when comms ports
are being reassigned for other applications.

At the end of the installation you will need to license the software and configure it.
Please refer to Section 1.2.4

Note, only install EITHER the service or standalone version. Installing both may create
a comms conflict. The service is generally used in permanent systems, it will boot
automatically when the platform starts with no need to log on.
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1.2.3.Installing as a Windows Service

Windows services are long-running programs that start automatically when the
computer boots, without the need to log in. They run in the background, without a user
interface. It is recommended that WaveView Connect is installed as a Windows service
because users will be unable to accidentally stop the software. Furthermore, this
installation type will result in the minimum amount of data loss in the event that the
computer is restarted.

To install the software as a Windows service, double click on the service.msi installer
and follow the instructions. Note that Windows services must be installed by an
administrator. To configure the software once installed, please ensure that the "Open
the setup page once installation completes" checkbox is checked. This will load the
Setup Ul in a new web browser window, as discussed in Section 3.2.

The service will appear in services.msc with the display name RS Aqua WaveView
Connect and service name WaveViewConnect. Log messages are stored to the
Application Event Log, with the service name as the source.

To uninstall the service, open Add or Remove Programs and select RS Aqua WaveView
Connect (Windows Service).

1.2.3.1 Multiple Service Installations

For advanced applications it is possible to install multiple services for different
configuration files. This allows one configuration file to be modified without affecting
the processing defined in the other files. You will need to install each service by
running the following commands as an administrator.

Note that each service must have a unique ID, supplied with the -n argument and the
configuration file path is supplied using the -f argument.

RawWaveProcessingService.exe -i -n Client1 -f C:\...\confa.xml
RawWaveProcessingService.exe -i -n Client2 -f C:\...\confb.xml

And, to uninstall:

RawWaveProcessingService.exe -u -n Client1 RawWaveProcessingService.exe -u -n
Client2

In this example the service names and event log sources are
WaveViewConnect_Client1 and WaveViewConnect_Client2 respectively.
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1.2.3.2 Installing as a Standalone Windows Program

You may not want to install a Windows service if you only plan to use the software
occasionally, or if you do not have the necessary Windows administrator permissions.
Instead you can install WaveView Connect by double-clicking the standalone.msi

installer and following the instructions.

To configure the software once installed, please ensure that the "Open the setup page
once installation completes" checkbox is checked. This will launch the software
automatically after installation (Section 3.2).

To launch the software in the future, click the Launch Standalone Mode icon found
beneath the WaveView Connect shortcut in the Start Menu.

Note that the standalone program does not have to be run under a Windows
administrator account, however in this case Local Area Network (LAN) access to the
Web View will be unavailable.

To uninstall the program, open the Add or Remove Programs control panel and select
WaveView Connect (Standalone).

1.2.4.Licensing and Configuration

Before WaveView Connect will begin processing wave data it must be licensed and
configured. A trial license is installed automatically but this will only run for 180
minutes before the software stops processing data. You can restart the software after
180 minutes to continue the trial but this will lead to gaps in the data.

WaveView Connect provides a user friendly Setup Wizard which can be used to both
license and configure the software. To begin click the Setup Wizard button in the
Setup Ul navigation bar. Run through the Setup Wizard to install a simple configuration
and obtain your license (or continue with trial version). The basic Setup Wizard is used
only for a single Rex or Rex2 installation.

Install a simple configuration before moving on to the advanced configurator.

e. Rs AQ UA |Con Setup Wizard RS Aqua WaveView Connect | Setup Ul

Welcome to the setup wizard

This wizard will guide you through the software setup process.This includes

o Lic the software
« Setting up the software configuration

You will be asked to confirm before this wizard makes any changes to your configuration
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The Setup Wizard within Setup Ul.
Appendix A contains the full WaveView Connect Quick Start Guide.

A license can either be obtained via the internet, by logging on to the licensing service,
or uploaded manually as a license.xml file. Specific instructions for your license will be
provided by RS Aqua.

As you go through the Setup Wizard, you will see these windows:

Licensing

; Licensin
License status g

Log on to licensing service

This software is already licensed .Would you like to continue using this license?

O Continue using the current license Username
@ Obtain a license via the internet

Upload a license.xml file manually Password

Back Next Back m

License Windows

You will be provided with log on details in order to generate the required encoded
license file, or if you have connection issues, RS Aqua can provide a pre generated
license file which your you upload using the manual option.

Send RS Aqua the activation code, we will send you a licence for this PC / server.

A USB license dongle key can be provided on request. The licence must remain on the
dongle, do not transfer to the PC. The USB can be moved between different PCs.

1.2.4.1 Setup the Configuration File using the Wizard.

Setup Wizard RS Aqua WaveView Connect | Setup Ul @

Software Configuration
Configuration file status

This software is already set up with a valid conf.xml configuration file. Would you like to change this configuration?

Continue using the current configuration
@ Use this wizard to create a simple configuration

Upload a conf.xml file manually

This wizard only supports simple single-sensor configurations. Please choose the third option, and refer to the user guide, if you need to create a conf.xml file manually

o (0

WaveRadar Input - Set the port number only — 4800 Baud is fixed, as are parity and
data bits.
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Setup Wizard

Software Configuration
Input serial port settings

Please set up the serial port for receiving raw data from the WaveRadar Rex

Port name ComM3 E‘
Baud rate 4800
Parity None E‘
Data bits
(3

RS Aqua WaveView Connect | Setup Ul @

Raw data backups - Binary file of the raw data is useful for diagnostics. Enable if

required

Simulated Input

WV C has a built in simulator to help you check your data logging, outputs, GUl etc. To

activate this, select the port setting below.

Setup Wizard

Software Configuration
Input serial port settings

Please sat up the serial port for receiving raw data from the WaveRadar Rex

Port name Built-in WaveRadar REX Simulator {2 Hz)

Wave Processing Setup

Setup Wizard

Software Configuration
Wave processing setup

Please specify how the wave sensor is set up and configure the timing for data processing

Sensor frequency 4 hertz
Sensor height above tide datum 0 metres
Processing period 30 minutes.
Output interval 60 seconds

Back Next

Sensor frequency should match that
ordered (see supplied Setup form with
Docs Pack)

Height above datum - to determine
tides

Processing period - we recommend
30 minutes

Output interval - this is the CSV file
storage and serial data output interval.
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Automatic data quality control - Initially, these can be left as the default. For a full
description, see the Web User Guide.

& RSAQUA System Status  Setup Wizard

SERVING OCEANOGRAPHY

Software Configuration

You may adjust the automatic data quality control thresholds below.

metres

Minimum surface elevation -100
Maximum surface elevation 100 2 metres
Maximum air gap stationarity 10 seconds
Minimum data portion 09 (0to1)
Maximum infilling gap 10 z seconds
Minimum skewness -100
Maximum skewness 100

o (D

Web View server — Enables remote viewing of data plots

CSV file output — Monthly CSV files match those output as an ASCII string -
processed data.

XML output - For normal use, this is not required, but is up to the user.

WaveView serial output settings — Enable if you are sending processed ASCII data to
another system.

If you are using a single Rex with no MRU, this is sufficient.

1.2.6.Advanced Configurator Tool

More advanced configurations require the user to setup using the advanced
configurator. You should use this tool if you are adding the following functionality:

¥ Adding multiple inputs (so multiple Rex or other sensors)
0 Inputs are anything other than serial

¥ Adding multiple outputs

www.rsaqua.co.uk | inffo@rsaqua.co.uk | +44 (0) 2394 004 540 11



@KCSQUA
0 Outputs are anything other than serial or to file
¥ Adding Motion Compensation
¥ Adding Extra Processing Modules
¥ Adding Draft measurement
¥ Adding input backup streaming

¥ After making changes, always key Save and Restart

Version 3:2 2022

¥ When you open the Advanced Configurator, or if you navigate away from the

Advanced Config page, always refresh the page (F5)

U RS AQ UA i CO n t Advanced Configuration

Web View Server Inputs Outputs Drivers Processing Modules

Web View Server

Setup of your app's server environment
Port number *
32887
NGrok

Remote Intemet access uses the free ngrok tunnel service. which is neither operated nor guaranteed by Icon

O Enable the Ngrok tunnel

B Save & restart

For normal use, leave
the port number as
32887

NGROK network

tunnel

Ngrok

Ngrok is a third party provider of secure network tunnels
similar to VPN. This allows users to view the user interface
from anywhere attached to the internet. You need to sign

up to Ngrok to obtain an authorisation token and add it into the setup.

Setup Your input

Each input is given a unique identifier. When you start the configuration, the first input

will have a system identifier, this can be changed, but it might be best to add your
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other inputs first (see below). Some configurations use the same input for different

processing modules (waves and draught for example), so the identifier allows this

functionality.

HINT: Add all your inputs and name them now. You will get an error if the Processing

Module is trying to link that processing module to an input that you have just deleted.

Do the same for your outputs.

[ - |

Add extra inputs channels using the button

Advanced Configuration

& RSAQUA icon

Web View Server Outputs Drivers  Processing Modules

Inputs Setup (Definitions)

In this section, setup at least one (or more) input(s) to be used in your app

Input*

InputID * @
RSA_1_Test

Input type *

Built-in WaveRadar REX Simulator (2 Hz) v

D Save & restart

Change the
L.default input ID
to something
relevant to your

system

Processing module

Set this next, pick a unique module ID and assign your input . The module ID will be

displayed on the user interface.

Module ID displayed

on graphical GUI

Module ID ¥ Input ID ¥
Test_Feb22 s sim1
Input Encoding * @
Raw ﬁ v
Driver*
Wave Driver
WaveRadar REX binary output <=

Input encoding Raw
for standard Rex

Wave Driver Configuration (Wave Radar Rex)

Air Gap (metres) @

Wave Driver
corresponds to input
type, drop down for

0 <=

list
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Air gap is the distance
from Rex Datum to
chart datum, enabling
tidal function

Input Backup

The raw input data can be saved to file in binary encoded format, or it can be streamed

to a port, either a pre defined serial port or TCP Connect.

Input Backups

Input type *

Tcp Connect

Configuration

Host IPv4 *

192.168.3.10

Reconnect Interval (seconds)

5

Host Port Number *

1234

Connection Timeout (seconds)

5

If using TCP Connect, the
settings here would be the IP
address of the server / PC that

| you are connecting too. This
would typically be on your LAN to
avoid any security issues. See
example

Use the drop down to select type

The input of the remote instance of WVC (if that were the configuration) would be

setup like this if you look at the conf.xml file. Using this setup, WVC can be run locally

and remotely simultaneously. This is ideal for a remote system ensuring data security.
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<Tcp>
<Configuration>
<Port>1234</Port>
</Configuration>

</Tcp>

Input Data Quality Control

Max Stationarity (seconds) @

10

Input Data Frequency (Hz) @

2

0.5

Min Data Portion @

0.9

10

Output Blank Records @

Output Blank Records

Input Data Quality Control

Spectrum Max Frequency (Hz) @

Spectral Max Infill Gap (seconds) @

Min Surface Elevation (m) @ Max Surface Elevation (m) @ \

-100 100

Wave Processing Configuration®

Processing Period (minutes) @ Output Interval (seconds) @
30 60

Min Skewness © Max Skewness @
-100 100

Deterministic Max Infill Gap (seconds) @
10

Window Function Portion @ Spectrum Bin Width (Hz) @
0.1 0.01

Enable Tide Filter @ Skip Buffered Output @

Enable Tide Filter (7 Skip Buffered Output

The default
settings are
illustrated.
Each control
has a
description
associated,
float your
mouse over
the ? icon

This is the minimum you need to configure. SYSTEM STATUS will take you to the front

page where you launch the real time Web View

View real time data using Web View
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Adding second or multiple inputs

L RS AQUA icon S atus S 23 Advanced Configuration RS Aqua WaveView Connect | SetupUl @

Server Outputs Drivers  Processing Modules (3 Save & restart

Inputs Setup (Definitions)

In this section, setup at least one (or more) input(s) to be used in your app.

InputiD * @ Input type *
SA_1_Test Built-in WaveRadar REX Simulator (2 Hz) v
InputID * @ Input type ¥
RSA_2_Test Built-in WaveRadar REX Simulator (2 Hz) v
B save & restart

Generally, each input will have its own processing module. The input ID is a unique
name and will display on the GUL.

If you are using motion compensation, the input for that channel should be added here
as well.

Add an extra processing module using the

blue button

Output Drivers

These are set in advance and are implemented within the processing module. File
stores to PC or server locally. Serial streams data to real or virtual com port.

The file name format is used to set the logging to allow continuous, yearly or monthly
storage schedules for the main input and output parameters. This also apples to input
backup file storage.
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Continuous recording YYYY\\MMM\\dd\HH
Yearly Recording MMM\\dd\\HH
Monthly Recording dd\\HH

The user can also select the size of the file, for example, YYYY\\MMM will return
monthly CSV files while YYYY\\MMM\\dd\HH will return hourly files.

A CSV file would be written exactly like the example below.

Outputs Drivers Setup (Definitions)

In this section, setup 3t least one (or more) output driver(s) to be used in your 3pp
Qutput Driver ID *Q Output Driver Type *
output_driver_1 File v

Configuration

BaseDir

The base directory to use for output files
C:\WaveViewConnect\CSV Output

File Name Format @

yyyy//MMM".csv

Output Formats

Fixed Formats are known as CSV and is normally used with Datawell or directional

systems.
"#3%&'#( V+#% B - H 1.,% 1(,% 1/,% 001,2$'3,001,2"-# 2$'34"+,57$'84"+,52%$'30(+%$' 7$'80(+$'5,5$6
9:;9<;/9:=>::?7@< IAB/ / JA@ JA@ JA@ 9 : <<9A: <<9A: 9A:; 9A:

WaveView, used with WaveRadar and emulates the legacy output.
1"#$9%8%'()$ %*+,("-%."/  %'(.$0)1 %230)1 %'403$51%6"-7$0) %2)"80)1 259$3#0) %'":03$51 %'503$5]

<%=>?==?@A%=BCDAC@@ DEE AFGD> @FBG HFH BFAD> =FED EFH EF= BFI

Custom format allows the user to select any of the processed parameters. The
example below would return the same message as WaveView, simply remove

parameters to customise.

The decimal places can be set to shorten messages.
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{Timestamp:dd/MM/yyyy HH:mm:ss}, {DayOfYear}, {AirGap_Mean_m:0.000},
{H4rms_m:0.00}, {Tz_s:0.00}, {AirGap_Mean_m:0.000}, {Hmax_m:0.00}, {Hcrest_m:0.0},
{Tp_s:0.0}, {Tc_s:0.0}

Motion Compensation

When a WaveRadar Rex 2 is used on a moving platform such as a ship or barge, the
motion of the platform can be negated by using an input from a Motion Reference Unit
(MRU). This can be a standalone unit, or taken from the vessel. The motion
compensation module integrates motion measurements to improve the quality of
wave data where the sensor is mounted on a moving vessel. The motion effects are
subtracted from the air gap measurements in real time prior to the usual wave

processing.

yetup Ul - RS Agua WaveView ¢ X [‘g Vital Skills Dashboard X ‘ +

igurationForm

‘@ﬁgu;\ icon Advanced Configuration
otion Compensation
Enable Motion Compensation Enable funct|0n. once
2 v . . .
Motion Compensation Settings ena bled, if the MRU Input IS

Input ID Input Encoding @ Wave Data Lag (Seconds) ©

absent, wave data will not

MRU v Raw v

be processed.

Input Backup

Driver

Motion Driver Type *

Select Input - Previously
configured in the inputs tab

Sensor Draft Positions

Motion Sensor Draft Position (m) Averaging Interval (Seconds)

0 0
Select applicable driver -
Motion Quality Control L. i
this is usually from a ship

Max %3 Min Pitch @ Max Pitch @

: : fitted system

Min Roll ®

Ensure offsets are correct.
Click on the ? for guidance
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(Note - if MRU is already
corrected internally, these
might need to be zero)

Note that if Motion Compensation is active, and the input feed is not present or not
connected, then you will not get any wave processing. The Status page will show an

error, below.

Item Status Detail

Motion Act.
Motion

REX Act Last WaveRadar REX data received at 2022-02-20 17
REX Status 8070

REX Range 27.2760 m

Return Waiting for 30 minutes data: 0%

NOTE: If motion compensation is being provided by a ship fitted MRU, then the
setup and configuration of this can affect the performance of the motion
compensation algorithm. Incorrect setup can result in wave heights being reported
larger than they actually are, especially as waves increase in size.

The lag of the correction data default is Osec and this assumes no lag. Increase this
value if discrepancies occur, typically 1 to 1.5 seconds.

2.! Raw Wave Processing

The Raw Wave Processing Service is the heart of WaveView Connect. The system
listens continuously for sensor data received over serial port, TCP or UDP connections.
These streams are typically received in real-time, but may also be streamed offline
from files via a separate streaming utility.

The primary output of the Raw Wave Processing Service is a sequence of XML files
containing the wave spectrum and a full suite of standard wave parameters. Additional
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outputs such as Comma-Separated Values (CSV) and RS Aqua WaveView Classic may
either be written to files on disk or sent to other systems via a serial port.

The Raw Wave Processing Service is built on the Icon standard wave processing
algorithm, which has been developed and optimised since 2009. The algorithm has
been tuned and validated in close cooperation with international oil majors and the
results have been subjected to continuous third-party quality control.

The algorithm incorporates:

raw wave data quality control,
quadratic tidal filtering,

spectral estimation,

deterministic parameter estimation,

spectral parameter estimation,

K K K K K K

processed data quality control.

Most directional wave sensors embed spectral processing within their firmware. In
this case the configuration file allows two output data streams:

¥ produced using the integrated processing, which is likely to be tuned to the
specific hardware characteristics
¥ produced using raw wave processing, which may provide more consistency

between sensor types.
Motion Compensation

The motion compensation algorithm uses real-time instantaneous vessel motion data
to estimate the instantaneous wave measurements that would be observed if the

sensor were fixed on the earth.
Briefly, the algorithm consists of three phases:

1. Linear interpolation is used to estimate motion parameters at exactly the
instant each wave data message is produced. A configurable timing offset
(positive or negative) may be applied.

2. The reported vessel motion data is transformed to estimate motion at the wave
sensor location. Pitch and roll parameters are assumed to be identical. Heave
is adjusted using the geometry of the relative sensor locations.

3. Air gap measurements are corrected for estimated sensor heave and beam

inclination.

www.rsaqua.co.uk | inffo@rsaqua.co.uk | +44 (0) 2394 004 540 20



@K(S)_UA Version 3: 2 2022

2.1.1.Limitations

The motion compensation algorithm is subject to several limitations, and can never
produce identical results to a downward-looking sensor. It is essential that these
limitations are understood when setting operational or safety-related thresholds on
derived wave parameters.

2.1.1.1 Lack of Heave Input

Certain motion sensors real-time pitch and roll angles but not heave. Heave is the
linear motion of the vessel in the up-down direction and, at certain wave frequencies,
depending on the vessel dynamics, can be a crucial parameter.

Whilst motion compensation based on pitch and roll alone provides a significant
improvement over uncorrected data, there may be significant bias in the results if the
heave parameter is not available. This may have safety implications depending on how
the data is used.

2.1.1.2 Centre of Gravity Postion

In case heave data is not available, the vessel's Centre of Gravity (CoG) is used as an
estimate of the centre of rotation. Errors in the CoG position estimate will lead to bias
in the derived wave height parameters.

2.1.1.3Timing Lag

It is imperative that any timing lag between the wave and motion sensors is known and
remains constant. An ideal PC platform would incorporate a fast multi-core CPU, a
solid-state drive and have all background processes (virus checker, automatic updates,
etc.) disabled.

2.1.1.4 Moving Beam Target

Wave statistics are typically generated for a single point on the sea surface using a
downward- looking wave radar. However, as a vessel rolls and pitches, the beam
moves on the sea surface and no longer observes a single point. The effect depends
on vessel dynamics and is difficult to quantify, however positive sea trials indicate that
the net error is small.

2.1.1.5 Hull Flex

Remote heave calculation assumes a rigid hull. If the wave radar is mounted a large
distance from the motion sensor then hull flex will lead to small errors in the motion
estimates at the wave radar location.
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Logging

The Raw Wave Processing Service logs status and error messages to either standard

Version 3: 2 2022

error stream if running as a standalone program, or to the Windows event log if

running as a Windows service.

For the standalone version, the log may be viewed at any time by right-clicking within

the main application window and selecting Show Debug Log.

Log messages include:

K K K K

Eile Action View Help
| 2m B[m

Event Viewer (Local)
4 [ Custom Views
b [ ServerRoles
¥ Administrative Events
¥ IconWaveProcSve
4 (& Windows Logs
{1 Application
(5] Security
[] Setup
(] System
[ Forwarded Events
v [ Applications and Services Lo
[} Subscriptions

Critical software errors.

Start up and shutdown progress notifications,
Network connection status messages,

Date and Time Source

7/14/2016 &32:37 PM IconWaveProcSve
7/14/2016 6:32:37 PM IconWaveProcSve
7/14/2016 6:31:37 PM IconWaveProcSve
7/14/2016 6:31:37 PM IconWaveProcSve
7/14/2016 6:30:57 PM IconWaveProcSve
7/14/2016 6:30:37 PM IconWaveProcSve

— 7/14/2016 630:37PM_____IconWaveProcSve

Event 0, conWaveProcSvc

General | Details |
lcon Elements Binary Input (pmd): # bytes received = 4094
Icon Elements Rex Driver (pomi weiD1): # skipped bytes = 0
lcon Elements Rex Driver (g W) # timeout bytes = 0
Icon Elements Rex Driver (g 4B1): # data bytes = 4148
icon Elements. Rex Driver (p» = failures = 0
Log Name: Application
Source: IconWaveProcSve Logged: 7/14/2016 6:32:37 PM
Event ID: 0 Task Category: None
Levek Information Keywords:  Classic
User: N/A Computer  vm7C3AAS1
QOpCode:

More nformation: Event Log Online Help

<] [ | B

B E

Regular performance counters (see Section 2.2.1), and

& Open Saved Log..

W Create Custom View...
Import Custom View...
ClearLog...

Filter Current Log...
Properties

Find...

Save All Events As...

Attach a Task To this Log...

DE@&A

View »
Refresh
Help »

o N

[1] EventProperties
B Attach Task To This Event...

&y Copy »
fed Save Selected Events...

G Refresh

H Hep >

Eile Action View Help
| 2m Bm
8] Event Viewer (Local)
4 [ Custom Views
b [ ServerRoles
‘¥ Administrative Events
¥ IconWaveProcSve
4 [ Windows Logs
[¢1 Application
[s] Security
[] Setup
(] System
] Forwarded Events
b (2 Applications and Services Lo,
(73 Subscriptions

<] " > |

Date and Time Source
(@ Information 7/14/2016 &:32:37 PM IconWaveProcSve
/i, Warning /1472016 6:32:37 PM IconWaveProcSve
(@ Information 7/14/2016 6:31:37 PM IconWaveProcSve
A\ Waming 771472016 6:31:37 PM lconWaveProcSve
(@ Information 7/14/2016 6:30:57 PM IconWaveProcSve
(@ Information 7/14/2016 6:30:37 PM IconWaveProcSve
.. ii Wamina & 7/14/2016 6:30:37 PM. _conWaveProcSve
Event 0, lconWaveProcSve x
| General ioa.i, |
Icon Elements Binary Input (pmd): # bytes received = 4094 [A]
Icon Elements WaveRadar Rex Driver (pmmies ) # skipped bytes = 0 O
Icon Elements Rex Driver (g W0): # timeout bytes = 0
icon Elements Rex Driver (g L21): £ data bytes = 4143
icon Elements Rex Driver (e ): # ch failures = 0 v
Log Name: Application
Source: IconWaveProcSve Logged: 7/14/2016 &32:37 PM
Event ID: 0 Task Category: None
Levek Information Keywords: Classic
User: N/A Computer: vm7C3AABT
OpCode:

Actions
& Open Saved Log...
W Create Custom View...
Import Custom View...
Clear Log...
¥ Filter Current Log...
1] Properties
@0 Find...
bed Save AllEvents As...
Attach a Task To this Log...
View »
G Refresh
H Hep 3

| Event Properti
] Attach Task To This Event...

&y Copy »
bl Save Selected Events...

G Refresh

H Hep >
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Windows Event Viewer showing performance counters output.

2.2.1.Performance Counters

Windows Event Viewer showing performance

In addition to log messages, the Raw Wave Processing Service records numerous
performance counters, which are available every minute in the log output. These
counters permit detailed monitoring of the software’s internal state and are extremely
useful for diagnosing the cause of faults in the data. Performance counters include the
numbers of:

Bytes received
Valid messages
Invalid messages
Checksum failures

K K K K K

QC failures of each type

Please refer to Section 4 for specific troubleshooting steps based on performance
counter values.

3.!User Interface

3.1

The WaveView Connect user interface consists of two components:

¥ Web View for viewing live wave data
¥ Setup Ul for configuring the system and viewing advanced status information.

Both of these components are accessed via a web browser. The Setup Ul is only
available locally from the system on which WaveView Connect is installed, whereas
Web View can be configured to be accessed remotely.

Web View

Web View offers a simple user interface to display real time wave data. It consists of
two views (Basic and Advanced) which can be toggled using the switch in the bottom
right of the display.

The Basic view shows four value boxes for key (configurable) parameters, whereas the
Advanced view displays all parameters.
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Hs Hmax

12 22"
40 257

[ Gaps |
Basic User Interface Displays

Clicking on a value box brings up a pop-up chart showing recent data for that
parameter. The chart time period can be controlled with the drop-down box in the
bottom right of the display.

Hs

1

3hes
Data Source  pm1 (127.00.1) Chart time period [12 hes easic (O rdvonces @

e I - T
1

Pop Out Scaled Parameter Chart

A status bar sits towards the bottom of the display, below the value boxes. This

provides an instant colour-coded overview the status of the selected data source. If a
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wave parameter is missing from the display then the cause will be indicated with one
or more red status boxes. More detail is shown if you hover the mouse over the
individual status boxes.

The available data sources are listed in the bottom left of the display. If you have
multiple sensors connected then you can switch between them by clicking on the
desired data source in the bottom left.

A settings bar can be toggled on and off using the cog icon in the extreme bottom-
right of the display. The options within the settings bar are only available to Local
users, and are described below.

A Range Settings #' Choose Parameters £ Sensor Setup

Data Source ~ pm1 (127.00.1) Chart time period Basic a Advanced v

The Web View settings bar

3.1.1.Range Settings

The Range Settings window allows you to configure both Alarm Settings and the Chart
Y-Axis range for each parameter.

The Alarm Settings consist of four different thresholds for each parameter, which
control whether a value box should be highlighted in amber or red. The thresholds are
(from left to right):

Lower limit before red alarm is activated
Lower limit before amber alarm is activated
Upper limit before amber alarm is activated

K K K K«

Upper limit before red alarm is activated.

The Chart Y-Axis settings allow you to configure a minimum y-axis scale to use on
charts. If values fall outside of this range, the axis will automatically expand to
accommodate all plotted values. If you leave these options blank then the system will
choose axis limits automatically.
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Range Settings
Help Alarm Settings Chart Y-axis
Use the table below to configure the minimum and maximum value red and amber alarm  Leave blank for default
thresholds for each parameter. scaling
Min Max
Hcrest (m) I I 0
e C O BT T 1

The Range Settings window within Web View.

3.1.2.Choose Parameters

Version 3: 2 2022

The Choose Parameters button allows you to configure which four parameters are

displayed in the Basic view. When in Choose Parameters mode, all other features will

be disabled until you have clicked Save Parameters. Click on a parameter name and

select a new parameter from the drop-down list to change the display.

U
Hmax
Hcrest
Tz
H4rmO
Tp

T1

2

Max SSE
Tide

1 i s
8.4
Tide “ m
-19.0_

Chart time period Basic a Advanced v

J.

Data Source

Editing the layout of the Basic display.
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3.1.3. Sensor Setup

The Sensor Setup button opens the Setup Ul in a new tab.
3.2 Setup Ul

The Setup Ul displays the system status for WaveView Connect, including status

information for each of the sensors.

A user-friendly Setup Wizard allows configuration of the software for use with a single
WaveRadar Rex sensor (Section 1.2.4). Web View (Section 3.1) can also be launched
from within the main Setup Ul display.

g. RS AQ UA |con System Status RS Aqua WaveView Connect | Setup Ul

View real time data using Web View m

System status

Basic setup

Item Status Detail

License file Contact info@rsaqua.co.uk for licensing information
Configuration file [ Valid |

Web View server [ Running | Access Web View on your network at http /1017
Internet Web View tunnel

127.0.0.1

Item Status Detail

Connection [ Good | Last data received at 2015-05-13 14:08:55.000
Status code [ Good | 8070

Range value [ Good | 16.6860 m

Data return [ Good | 100%

Data gaps [ Good |

Frequency detection Disabled Configured frequency: 2.00 Hz

Skewness [ Good | 03

The Setup Ul main status screen.

4.! Troubleshooting

In case there is a problem with the wave processing server, such as a COM port or
network fault, then the log output will generally display an error message.
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Problems with other components of the system (wave sensors and wiring) can be

diagnosed using the performance log parameters accessible in the log output.

The core parameters for troubleshooting purposes are listed below, along with

expected values and the faults indicated where the observed values are significantly

different from expected. The additional count parameters, not listed below, can be

used by RS Aqua engineers for advanced debugging purposes.

4.1.1.1 Parameter

Expected Value
(per minute)1

4.1.1.2 Faults Indicated

Binary Input: #

17 (Rex) * 60 *

Sensor fault

# skewness failures

bytes received :c/vave sensor S\z:/r: :ZE::
requency
Network fault
TS09 0 TS09 timestamp messages missing
Timestamp <Timeout_Seconds>t0o short (see Section 5.4)
Decoder: # timeout
bytes
WaveRadar Rex 0 Interference in sensor wiring
Driver: Sensor fault
# checksum CPU Overloaded
failures
WaveRadar Rex 0 Incorrect COM port settings Sensor fault
Driver:
# skipped bytes
WaveRadar Rex 0 Poor sensor mounting
Driver: Sensor misconfiguration Sensor fault
# invalid messages
WaveRadar Rex 60 * wave Sensor fault  Incorrect COM port
Driver: sensor settings
# valid messages frequency CPU overloaded
QC: # range failures | O Input value dropped because it exceeds
range limits defined in Section 5.6.
QC: # stationarity 0] Input value dropped because values
failures remain constant for longer than
stationarity limit defined in Section 5.6.
Wave Processing: 0] Output values masked because the input

wave data skewness exceeds the limits
defined in Section 5.7.
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Wave Processing: # | O Not enough valid wave data has been
minimum data % received to calculate parameters. Confirm
failures that the software has been running for

longer than <ProcessingPeriod_Minutes>
minutes and check wave radar output
frequency matches
<InputDataFrequency_Hz> If there are
other faults indicated then address these
otherwise contact RS Aqua for support.

Wave Processing: 0]

# spectral infilling The wave data contains gaps that are too

failures large for interpolation. Confirm that the
software has been running for longer than
<ProcessingPeriod_Minutes>. If a sensor
is reporting more invalid data than usual
then you can increase
<SpectralMaxInfillGap_Seconds> which
allows the software to infill over larger
gaps.

Tp in wave <20s Where input data includes a tidal signal

processing output (such as from a downward-looking radar or

pressure sensor) check that
<EnableTideFilter>true</EnableTideFilter>
is set.

! Small differences from the expected value are normal and are due to synchronisation
differences between the data interval and the count parameter update interval. The
units displayed in the table are counts per minute.

5.! Configuration File Reference

This section describes the variety of options that can be configured in the conf.xml file.

By default the software searches for the configuration file in the same directory as the
main executable. This can be overridden by using the -f command line option which is
supported in both the standalone and Windows service modes.

The software needs to be restarted for any configuration file changes to take effect. If
multiple instances are running (with different configuration files) then only the one
affected instance needs to be restarted.
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5.1 Processing Modules

All wave processing occurs in the context of a processing module. The processing
module defines:

¥ The input sources of raw binary data from the sensor

¥ Alocation for backing up the raw data that was receivedinput encoding that
may have been used, for example to embed timestamps where data may have
been delayed

¥ The driver used to convert raw binary data into a sequence of timestamped sea
surface measurements

¥ Motion sensor configuration for motion compensation

¥ Quality control checks that are applied to the sea surface measurements prior
to wave processing

¥ Configuration of the wave processing algorithm

¥ The destinations for output processed wave data

¥ Options for enabling and disabling Web View displays

All these configuration options are defined within a <ProcessingModule> element,
which sits within the <Modules> element, which in turns sits within the root
<WaveProcessingService> element:

All these configuration options are defined within a <ProcessingModule> element, which sits
within the <Modules>element, which in turns sits within the root <waveProcessingService>
element:

<WaveProcessingService>
<Modules>
<ProcessingModuleid="PROCESSING_MODULE_ID">
Processing module configuration options are entered here
</ProcessingModule>
</Modules>
</WaveProcessingService>

The XML schema for <ProcessingModule> elements is described below.

XML Element Default Description
<ProcessinaModule> .
<Inputs> Reaq. See Section 5.2
<InnutBackun> See Section 5.3
<InbutEncodina> Req. See Section 5.4
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<Drivers> Reaq. See Section 5.5
<InnutOC> Req. See Section 5.6
<WaveProcessingConfiguration> Req. See Section 5.7
<Outputs> See Section 5.8
<MotionCompensation> See Section 5.9

5.1.1.Multiple processing modules

The Raw Wave Processing Service supports multiple processing modules, which allow
the same software instance to process data from multiple input sources. The input
sources operate in parallel and can be configured differently. In log and performance
counter output, processing modules are distinguished based on their (optional) id
attribute.

If the processing module uses the <Tcp> or <Udp> input types (see Section 5.2) then
multiple sensors can use the same processing module as long as they share the same
configuration. In this case the Raw Wave Processing Service automatically maintains a
separate data processing state for each sensor. Output data is stored separately. It is
therefore crucial that the software can distinguish one sensor from another. This is
achieved based on the <SourceldType> described in Section 5.2.

Inputs

The required <Inputs> element within the <ProcessingModule> or
<MotionCompensation> elements must contain one child element to define the
source of raw binary wave data from the sensor.

An optional <Inputs> element may also be set in the root <WaveProcessingService>
element, allowing wave or motion inputs to be shared between processing modules.
One application of this configuration is a vessel with one motion sensor, the data from
which must be shared between multiple wave sensor processing modules.

XML Element Default Description
<Serial>
<Configuration> Reg.
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XML Element
<PortName>
<BaudRate>
<Parity>
<DataBits>

<Tcp>

<Configuration>

<Port>

<EndPort>

<SourceldType>

<TcpConnect>

<Configuration>
<Host>

<Port>

<Reconnectinter
val_Seconds>

Default

Req.

Req.
Req.

Req.

Req.

Req.

SourceAddress

Req.
Req.
Req.

5

Version 3:2 2022

Description

The serial port name (COMT,
COM2, etc.)

The baud rate (4800, 9600, etc.)
None, Odd, Even, Mark or Space

The number of data bits (7, 8,
etc.)

Data is received from a TCP/IP
connection by listening for
incoming connections on a
defined port or port range.

The local TCP port number on
which to listen.

The end of the local TCP port
range on which to listen.

The identifier to use for each
connection in output file names.
May beSourceAddress (the
sender IP

address), SourceEndPoints (the
sender IP address and port)

or TargetEndpoints (the local IP
address and port).

Data is received from a TCP/IP
connection by actively
connecting to a remote host.

Remote host name or IP address.
Remote TCP port number.

If the TCP connection is broken
for any reason, or fails to
connect, then the software waits
this long before attempting to
connect again.
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XML Element

<ConnectionTim
eout_Seconds>

<Udp>

<Configuration>

<Port>

<EndPort>

<SourceldType>

<Ref>

to= attribute

5.3 Input Backups

Default

Req.

Req.

SourceAddress

Req.

The optional <InputBackup> element within

Version 3:2 2022

Description

The software closes the old
connection and begins
attempting to reconnect if it has
not received any data in this
time.

The local UDP port number on
which to listen.

The end of the local UDP port
range on which to listen.

The identifier to use for each
connection in output file names.
May beSourceAddresss (the
sender IP

address), SourceEndpoints (the
sender IP address and port)

or TargetEndpoints (the local IP
address and port).

References a shared input in the
root <WaveProcessingService> i
nputs list.

The ID of the shared input,
matched with the id= attribute
on the input element in the

root <WaveProcessingService> i
nputs list.

a <ProcessingModule> or <MotionCompensation> allows backup files to be stored

containing the raw input binary data.

XML Element

<InputBackup>

Description
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XML Element Description
<BaseDir> The base directory to use for input backup files.
A date/time format string (specification at
https://msdn.microsoft.com/en-
us/library/8kb3ddd4.aspx) that is applied to the
<FileNameFormat> timestamp at which data is received. The result is

<CreateTimingFiles>

combined with the base directory to determine the
full path to the backup file. Subdirectories are created
automatically.

If true then a .timing file is created for each input
backup data file. This is recommended

In the example below, files will be stored under subdirectories for month and day and
in hourly files. Once a year has passed older files will be overwritten.

<InputBackup>
<BaseDir>C:\RawBackup</BaseDir>
<FileNameFormat>MMM\\dd\\HH".log"</FileNameFormat>
<CreateTimingFiles>true</CreateTimingFiles>
</InputBackup>

Data is stored in files based on the time it was received by the software. The data
stream includes any embedded TS09 timestamps, which would have to be extracted
and decoded in a separate step.

5.4 Input Encodings

The required <InputEncoding> element within

a <ProcessingModule> or <MotionCompensation> defines any processing that is to

be applied to the incoming raw data prior to being sent to the driver.

XML Element

Description

<InputEncoding>

<Raw>

Data is passed to the driver unchanged. Data is
assumed to have been output by the sensor at the
instant it is received by the PC and output
timestamps are derived based on this.
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XML Element

<TS09>

<Timeout_Seconds>

5.5 Wave Drivers

Version 3:2 2022

Description

The data stream contains embedded TS09
timestamps. Data is assumed to have been output
by the sensor at the timestamp embedded in the
next timestamp. Note

that <InputDataFrequency_Hz> must be set
within <WaveProcessingConfiguration> because
automatic frequency detection doesn’t support
TS09 timestamps.

The maximum amount of time, in seconds, to wait
between TS09 timestamp messages, to prevent
an out of memory condition if these messages
never arrive.

The required <Drivers> element within the <ProcessingModule> must contain one

sensor-specific driver element, which decodes the raw input binary data and outputs

timestamped sea surface measurements.

XML Element

<Drivers>

<TextFile>

<Configuration>

<Regex>
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Description

A general purpose driver for text data that
contains a sea surface elevation
measurement on each line.

A regular expression (specification at
https://msdn.microsoft.com/en-
us/library/az24scfc.aspx) that matches data
messages. The pattern must contain the
named group SeaSurfaceElevation_m which
identifies the decimal surface elevation value
in each line. The pattern may also contain an
optional named group Timestamp. If this is
specified then

the <TimestampFormat> element must also
be provided. If the Timestamp named group
is not specified then messages are assumed
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XML Element

<TimestampFormat>

<Timeout>

<WaveRadarRex>

<Configuration>
<AirGap_Metres>

<DatawellHxv>
<OutputDir>
<DatawellHva>

<OutputDir>

5.6 Input Data Quality Control

Version 3:2 2022

Description

to represent the time that their first bytes are
received by the software.

A date / time format string (specification at
https://msdn.microsoft.com/en-
us/library/8kb3ddd4.aspx) to use for parsing
the timestamps matched by

the Timestamp named group.

The maximum amount of time, in seconds, to
wait between data messages, to prevent an
out of memory condition if these messages
never arrive.

WaveRadar REX binary output.

The height of the sensor above the datum to
use for tidal parameters.

Datawell Mk I11.

An optional child element which specifies
the directory in which to store wave
parameters calculated on the buoy.

Datawell Mk IV.

An optional child element which specifies
the directory in which to store wave
parameters calculated on the buoy.

The optional <InputQC> element within the <ProcessingModule> specifies real-time

quality control checks that are applied to the sea surface measurements from the

driver.

If the <InputQC> element is not provided then none of these quality control checks

apply.

XML Element
<InputQC>
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XML Element Default Description

Sea surface measurements are
. . ignored if the surface elevation
<MaxStationarity_Seconds> 5 . _
remains constant for longer than this

time.

The sea surface measurement is
<MinSurfaceElevation_m> -00 ignored if the surface elevation is
less than this value.

The sea surface measurement is
<MaxSurfaceElevation_m> +o0 ignored if the surface elevation is
greater than this value.

Where these QC checks apply to sea surface elevation, refer to the table below to
decide appropriate limits depending on driver type:

Driver Type Surface Elevation Definition

<TextFile> Sea surface elevation value directly in the file.
<WaveRadarRex> The sensor's setting minus instantaneous radar air gap.
<DatawellHxv>

Vertical (heave) value received from buoy.
<DatawellHva>

5.7 Wave Processing

The required <WaveProcessingConfiguration> within a <ProcessingModule> defines

the configuration of the wave processing algorithm.

XML Element Default Description
<WaveProcessingConfiguration> Auto

The frequency of input wave data. It
is possible to remove this
configuration element to use
automatic frequency detection as
<InputDataFrequency_Hz> Auto . L
long as the <Raw> input encoding is
used. In any case it is strongly
recommended to enter the frequency

if this is known.
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XML Element Default
<OutputBlankRecords> true
<ProcessingPeriod_Minutes> 30
<Outputinterval_Seconds> 60
<SpectrumMaxFrequency_Hz> 1
<MinSkewness> -0.3
<MaxSkewness> 1

Version 3:2 2022

Description

Set to true or false to specify whether
output should still be produced, with
blank values, if there is not enough
valid data to derive wave parameters.

The number of minutes of input wave
data to use for deriving wave
parameters. Longer periods require a
longer initialization time when the
system is first started, and respond
more slowly to changes in sea state,
but provide more stable output. The
industry standard value is
approximately 30 minutes.

The number of seconds between
output messages.

The high-frequency cutoff for
spectral wave parameters.
Frequencies in the derived spectrum
that are greater than this limit are
assumed to be noise and are not
included in parameter calculations.

The minimum skewness to be
allowed for input wave data
otherwise a sensor fault is

assumed. If you encounter
skewness failures in the log file, and
the sensor is definitely functioning
correctly, then this may need to be
reduced.

The maximum skewness to be
allowed for input wave data
otherwise a sensor fault is

assumed. If you encounter
skewness failures in the log file, and
the sensor is definitely functioning
correctly, then this may need to be
increased.
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XML Element

<MinDataPortion>

<DeterministicMaxInfillGap_Se
conds>

<SpectralMaxInfillGap_Second
S>

<WindowFunctionPortion>

<SpectrumBinWidth_Hz>

Default

0.9

0.1

0.01

Version 3:2 2022

Description

The minimum portion of the expected
input data that is required to
calculate wave parameters. For
example, with an input data
frequency of 4 Hz and a processing
period of 30 minutes, the software
expects 7,200 input wave sensor
values. If <MinDataPortion> is set to
0.9 then the software will still
calculate output wave parameters as
long as there are at least 6,480 valid
values received from the sensor.

The maximum gap, in seconds, for
linear interpolation prior to
deterministic wave processing. If
there is any gap in the input data that
exceeds this limit then it, and the
partial waves either side, will be
ignored.

The maximum gap, in seconds, for
linear interpolation prior to spectral
estimation. If there is any gap in the
input data that exceeds this limit then
spectral wave parameters cannot be
calculated. This may need to be
increased if the sensor is producing
an unusually large quantity of
invalid data and you are
encountering spectral infilling
failures in the log file.

The total portion of the input
segment, at each end, on which to
apply the cosine window function.
You should not normally need to
change this parameter.

The width, in Hz, for the bins derived
during spectral estimation. You
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XML Element

<EnableTideFilter>

<SkipBufferedOutput>

5.8 Outputs

Default

true

false

Version 3:2 2022

Description

should not normally need to change
this parameter.

If set to true (default) then a parabolic
tide curve will be fit to and subtracted
from each segment of surface
elevation data prior to wave
processing. This is essential where a
tidal signal is present in the data, or
where a constant offset needs to be
applied to surface elevation
measurements (such as where the
measurements are simply negated
radar air gaps). This parameter would
typically only be set to false where
data is received from a floating buoy,
or where the tidal signal has already
been removed and surface elevations
are given relative to still water level.

If set to false (default) then, when
input data returns after a large gap,
output records will be produced to
cover the gap even though these will
usually contain invalid data. If set

to true then only the last output
record during the gap will be
produced.

The required <Outputs> element within each <ProcessingModule> specifies the

output processed wave data formats.

XML Element

<Outputs>

Defaul

Description
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Defaul
XML Element ;
<Xml>
<OutputDir> Req.
<Csv>
<Driver> Reg.
<Serial>
<Configuration> Req.
<PortName> Req.
<BaudRate> Req.
<Parity> Reg.
<DataBits> Req.
<StopBits> Req.
<File>
<Configuration> Req.
<BaseDir> Req.
<FileNameForma
Req.

>

Version 3:2 2022

Description

The default XML output
format, one file per
timestamp.

The directory in which to
save output XML files.

CSV line output, one line per
timestamp.

Choose the output driver to
use.

Output to a serial port.

The serial port name (COMT,
COM2, etc.)

The baud rate (4800, 9600,
etc.)

None, Odd, Even, Mark or Sp
ace

The number of data bits (7, 8,
etc.)

None, Odd, Two, OnePointFi
ve

Output to files on disk port.
See example in Section 5.3.

The base directory to use for
output files.

A date/time format string
(specification at
https://msdn.microsoft.com/
en-
us/library/8kb3ddd4.aspx)
that is applied to the data
timestamp. The result is
combined with the base
directory to determine the
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XML Element

<WaveView>
<Driver>

<YXXDRNmea>
<Sensorld>

<Driver>

5.9 Motion Compensation

Defaul

Req.

Req.

Req.

Version 3:2 2022

Description

full path to the output file.
Subdirectories are created
automatically.

RS Aqua WaveView Classic
line output, one line per
timestamp.

As <Csv>

YXXDR NMEA output, one
message per timestamp.

The sensor ID string to
embed in the $YXXDR
messages.

As <Csv>

The optional <MotionCompensation> element within a <ProcessingModule> allows

the motion compensation feature to be enabled and configured.

XML Element

<MotionCompensation>

<Inputs>
<InputEncoding>
<InputBackup>

<Driver>

<WaveDatalLag_Seconds>

Default

Req.
Req.

Req.

Description

If present, enables the motion
compensation feature for this
processing module.

See Section 5.2
See Section 5.4
See Section 5.3
See Section 5.10

The time difference, in seconds,
between the instant that
concurrent wave and motion
measurements are received by
the host system. Positive values
assume the motion data arrives
before the corresponding wave
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XML Element

<SensorPositions>

<MotionSensorPosition_m>

<X>

<Y>

<Z>
<WaveSensorPosition_m>

<X>

<Y>

<Z>

www.rsaqua.co.uk | inffo@rsaqua.co.uk | +44 (0) 2394 004 540

Default

Req.

Req.

Req.
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Description

data: motion data is delayed to
compensate.

Motion and wave sensor
positions must be given in
meters relative to any fixed
arbitrary position on the vessel.

If heave values are not available
then MotionSensorPosition_m
should be set to the vessel
center of rotation.

The port-starboard position of
the motion sensor. Positive
values are towards starboard,
negative towards port.

The stern-bow position of the
motion sensor. Positive values
are towards bow, negative
towards port.

The vertical position of the
motion sensor. Positive values
are towards top, negative
towards the bottom.

The port-starboard position of
the wave sensor. Positive
values are towards starboard,
negative towards port.

The stern-bow position of the
wave sensor. Positive values
are towards bow, negative
towards port.

The vertical position of the
wave sensor. Positive values
are towards top, negative
towards the bottom.
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XML Element

<MotionQualityControl>

<MaxStationarity_Seconds>

<MinPitch_BowUp_deg>
<MaxPitch_BowUp_deg>
<MinRoll_PortUp_deg>
<MaxRoll_PortUp_deg>

5.10 Motion Drivers

Default

Req.

-00

-00

Version 3:2 2022

Description

Real-time motion quality control
allows individual motion
measurements to be ignored if
they appear to be erroneous.

Motion measurements are
ignored if both pitch and roll
remain constant for longer than
this time.

The minimum (positive bow up)
pitch angle in degrees.

The maximum (positive bow up)
pitch angle in degrees.

The minimum (positive port up)
pitch angle in degrees.

The maximum (positive port up)
pitch angle in degrees.

The required <Driver> element within <MotionCompensation> must contain one

sensor-specific driver element, which decodes the raw input binary data and outputs

timestamped motion measurements.

XML Element

<Driver>

<PRDIDNmea> The $PRDID pitch/roll data format.

6.! Wave Parameter Specification

6.1 Parameter Definitions

For the purposes of concise parameter definitions, let us denote the time-series of sea

surface elevation measurements as xixi, where ii varies from Oto N - 1.

The individual wave separation phase produces three arrays of length MM,

where MM is the number of individual waves processed. The arrays store the
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variables hkhk,ckck, and tktk, where kk varies from 0 to M - 1, each kk representing an
individual wave. hkhk is the trough-to-crest height of individual wave kk. The trough is
the minimum measured SSE in the wave and the crest is the maximum. ckck is the
crest height (above zero) of individual wave k. tktk is the period of individual wave Kk,
which is the time between the two (interpolated) up-crossings that bound the wave.

Let us denote the spectrum as a sequence

of MM components {(fk,Sk,0k,ok)}M-1k=0{(fk,Sk,0k,ok)}k=0M-1 where fkfk is the
central frequency (in Hz), SkSk is the spectral density (in m2m2/Hz), 6kok is the mean
direction (sense from) and okok is the directional spread of component kk. Each
component has width 66 of 0.01 Hz, and the highest frequency component is centred
on 1 Hz. Therefore M=100M=100, f0=0.01f0=0.01, f1=0.02f1=0.02 and f99=1f99=1.

Common .

Parameter ID Definition
Name
Significant

H4rmO_m wave height H; = Hp, = 4,/m0
(spectral)
Significant
wave height \/ﬁ

H4rms_m . iT;

B (deterministi Hrms =4\ g

c)

Hmax_m I\/IaX|mu.m H;nor = max hy,
wave height k
Maximum —

Hcrest_m X U. Cma.r = ml?.x C.
crest height
Mean zero-
crossing

Tz_s period T, — L)’;;’f
(deterministi
c)

T Spectral peak T,=f"

P-2 period fp = fr where S; = mjax S;

Integral P

Tl_s Ty — 2

- period I mg
m
TE_S Tc — mol
Ti_s Mean period T ==

m,
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Common e
Parameter ID Definition
Name
Mean zero-
. my
T2.s cro§3|ng T = m‘z
period
(spectral)
T3_s T3 = /7
Tc_s Crest period T =/
Goda's o
2
Qp peakedness Qp = - f fS(f)Qdf
0
parameter 0
Peak
PeakDir_deg direction 9? = 0 where S = m?'x SJ'
from
PeakSpread_d Peak spread op = o} Where S, = max S;
ed J
Mean T
. . . _ Np0Sgsinby
MeanDir_deg  direction tanf = 34855 cos b
from
MeanSpread_ _ __ XidSio
deg Meanspread 7 = Ty 5,
Maximum
SSE_Max_m surface Tmaz = m?x T
elevation
Mean
surface T
SSE_Mean_m - =
- - elevation T N
(tide)

Quality Control

Each incoming sea surface measurement is subject to several automatic quality
control tests. Measurements that fail these tests are ignored, and are treated in exactly
the same way as other gaps in the data.

¥ Each air surface elevation measurement must lie within the configurable range
limits.
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¥ Any sequence of surface elevation measurements, exceeding 5 (configurable)
seconds in duration and containing more than one measurement, must not all
have the same value.

¥ The skewness y1y1 of sea surface elevation for the output period must lie
within the range -0.3<y1<1-0.3<y1<1 (configurable).

Gaps in the input raw data of no more than 2 (configurable) seconds will be infilled
using linear interpolation.

Wave parameters are only produced if, after real-time quality control, at least 90% of
the input data is present. Furthermore, spectral wave parameters (Hs, Tp and Tc) can
only be produced if no single gap in the data exceeds 2 seconds.

Window (‘Taper’) Function

For spectral estimation a cosine window function is used. The scaling factor ykyk for
point kk (in the range 1 to N) is defined as:

0.57(k—1)

l—cos—z—, k—-1<alN
T = 1—cos&:7k), N —k<aN
[ad
1, otherwise

Where a = 0.1
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Appendix A - WaveView Connect Quick Start Guide

Setting up WaveView Connect for a single WaveRadar Rex is very easy and you will be
guided by the Setup Wizard. These notes will help you decide which option suit your
installation best. Note, only install EITHER the service or standalone version. Installing
both may create a comms conflict.

NOTE: Always restart the service after changes are made to ensure new settings are
recognised.

—
@ RSAQUA icon fem Stalus  Setup Wizard RS Aqua WaveView Connect | Setup Ul @
N servinG oceanoGRAPHY SOPTWARE

Welcome to the setup wizard

This wizard will guide you through the software setup process. This includes

« Licensing the software
« Setting up the software configuration

You will be asked to confirm before this wizard makes any changes to your configuration

License Activation.

Your licence is specific to one platform, server or PC. A trial licence valid for 180
minutes is embedded in the installation and can be used on any platform. If using the
Internet licence option, you will need your user name and key which should be
supplied with the software.
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Licensing
License status

This software is already licensed .Would you like to continue using this license?

© Continue using the current license
@ Obtain a license via the internet

© Upload a license.xml file manually

Back Next

Licensing
Log on to licensing service

Username

Password

Back Next

Setup the Configuration File using the Wizard.

Powered by
° RSAQUA i em Statu: Setup Wizard RS Aqua WaveView Connect | Setup Ul @
N stnvn ocsanoaramY H

Software Configuration
Configuration file status

This software is already set up with a valid conf.xml configuration file. Would you like to change this configuration?

) Continue using the current configuration
@ Use this wizard to create a simple configuration

Upload a conf.xml file manually

This wizard only supports simple single-sensor configurations. Please choose the third option, and refer to the user guide, if you need to create a conf.xml file manually

. -

WaveRadar Input - Set the port number only — 4800 Baud is fixed, as are parity and
data bits.
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Setup Wizard RS Aqua WaveView Connect | Setup Ul @

Software Configuration
Input serial port settings

Please set up the serial port for receiving raw data from the WaveRadar Rex

Port name ComM3 E‘
Baud rate 4800
Parity None E‘
Data bits
(3

Raw data backups - Binary file of the raw data is useful for diagnostics. Enable if
required

Wave Processing Setup

Poversaby
& RS_AQ_UA icon ystem Status ~ Setup Wizard RS Aqua WaveView Connect | Setup Ul @

Software Configuration
Wave processing setup

Please specify how the wave sensor is set up and configure the timing for data processing

Sensor frequency 4 hertz
Sensor height above tide datum 0 metres
Processing period 30 minutes
Output interval 60 seconds

Back Next

Sensor frequency should match that ordered (see supplied Setup form with Docs
Pack)

Height above datum - to determine tides
Processing period - we recommend 30 minutes
Output interval - this is the CSV file storage and serial data output interval.

Automatic data quality control - Initially, these can be left as the default. For a full
description, see the User Guide.
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RS Aqua WaveView Connect | Setup Ul o

Software Configuration

Minimum surface elevation
Maximum surface elevation
Maximum air gap stationarity
Minimum data portion
Maximum infilling gap
Minimum skewness

Maximum skewness

o -

You may adjust the automatic data quality control thresholds below.

100 metres
100 metres
10 seconds
0.9 (0to1)
10 seconds
-100

100

Web View server — Enables remote viewing of data plots

CSV file output — Monthly CSV files match those output as an ASCII string -

processed data.

XML output - For normal use, this is not required, but is up to the user.

WaveView serial output settings — Enable if you are sending processed ASCII data to

another system.
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Appendix B - Guide to editing a WaveView Connect Configuration file

The Advanced Config Tool means that manual editing of configuration files is
not normally required. If it is, these notes will assist.

Please use these notes in conjunction with the User Guide, Section 5 which covers
configuration files. You will find that it is straightforward and a library of conf.xml files
can easily be generated to cover your requirements. Note that this guide refers only to
serial input files, but all elements can be edited in the same manner.

Opening a file to edit.

Files can be edited using an XML editor or Wordpad. An official Windows XML Editor
called XML Notepad can be downloaded for: https://www.microsoft.com/en-
gb/download/details.aspx?id=7973

To edit a file using XML Notepad:

1. run the application

%| XML Notepad - = B8 =8

File Edit View Inset Window Help

DA [F- # 4 @ = | TATechnical Supp _ p -
e In the programme

drop down, it appears
as XML Notepad 2007.

Error List | Dynamic Help
Description File Line Column

2. Open an XML file
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%] XML Notepad - T:ATechnical Support\Rep

ion\lcon\5_

ion\TSS1\confxml

File Edit View Insert
DA & 3

Tree View | XSL Output

Window  Help
AX|® §H =

= T:ATechnical St

Representati

onfiguration\TS v

-3 WaveProcessingService
#---[) WebViewServer
=3 Inputs
& #comment
=3 Serial
& ia
=---{J Configuration
-3 PortName
[Z] #text
=3 BaudRate
[Z] #text
=) Parity

=3 DataBits
£ #text

& #comment
= ) Serial

Configure WaveRadar Rex port

Input

coM20

Configure motion

motionInput

settings

below

sensor port settings below

m

Here you can see
that the TSS1 conf
file is open. When
you expand the file
structure, you can
see that the
elements are
listed, here com

%@ BaudRate 2(9312%2 207 the WaveRadar
%4 Parity None . . .
L e oqn ™ ® DomeBiee : input is displayed.
Error List ‘D,namic Help i
Description File Line Column TO edlt the
required field, click
on the line and
change.
3. Editand Save
%] XML Notepad - TATechnical Support\Rep! on\5. ion\TSS1\confxml* =68 %
File Edit View Inset Window Help
DESEY % @@ X| 8 § @ = | Tiechil Support? fonlcon's._ foniTs ~ Here, | have changed
=G Waversooessingdervice 2 the WaveRadar input
=3 Inputs
3 Configure WaveRadar Rex port settings below ‘to COM21 .
waveInput
= Configuration
il PEENBM 1 comzi .
5@ Baudiers Next save the file to a
oo[E) #rexe 4800 )
@ ey - _ ™" | different location or
= DataBits s
L e  ntigure movion semsor pere seveings beios with a different

name.

4. To use the configuration file, copy the file to the location :

C:\Program Files (x86)\RS Aqua WaveView Connect\Raw Wave Processing Service

(Standalone)

It MUST be named CONF.XML and the existing file saved elsewhere.

5. Restart the application
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To edit a file using WORDPAD. This is useful if you are working remotely with a PC

that does not have an XML editor.

1. Open the file in a web browser

- <WaveProcessingService:>
- <WebViewServer>
<Port>=32887 </Port>
</WebViewServer>
- <Inputs>
<!-- Configure WaveRadar Rex port settings below -—>
- <Serial id="wavelInput">
- <Configuration=>
<PortName>=COM20</PortName >
<BaudRate>4800</BaudRate>
<Parity>None</Parity >
<DataBits>8</DataBits>
</Configuration=
</Serial>
<!-- Configure motion sensor port settings below -
- <Serial id="motionInput":>
- <Configuration>
<PortName>COM19</PortName
<BaudRate>19200</BaudRate>
<Parity>None</Parity >
<DataBits>8</DataBits>
</Configuration=
</Serial>
</Inputs>

If you double click the conf file, it
will automatically open in a web
browser, but you cannot edit
here.

It does however make the file
structure easy to view as
WORDPAD can be a little
difficult to see.

2. Open the file in WORDPAD and edit

<Serial id="motionInput">
<Configuration>

<Parity>None</Parity>

<Port>32887</Port>
</WebViewServer>
<Inputs> Select the
<!-- Configure WaveRadar Rex port settings below --> element or
<Serial id="waveInput">
<Configuration> parameter
<PortName>COM20</PortName> you need to
<BaudRate>4800</BaudRate>
<Parity>None</Parity> change and
<DataBits>8</DataBits> edit as
</Configuration> .
</Serial> required.
<!-- Configure motion sensor port settings below -->

<PortName>COM19</PortName>
<BaudRate>19200</BaudRate>

Next save the
filetoa
different
location or
with a
different
name.

3. To use the configuration file, copy the file to the location :
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C:\Program Files (x86)\RS Aqua WaveView Connect\Raw Wave Processing Service
(Standalone)

It MUST be named CONF.XML and the existing file saved elsewhere.

4. Restart the application
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