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Thank you for choosing applied acoustics Itd as one of your equipment suppliers. We

hope you experience many years of reliable operational use from our products.

N\
modulus technology

engineering services

modulus technology Itd carries out all technical support, servicing and repairs. If you
have any technical issues with our products please contact the modulus technology
team:

Tel:  +44(0)1493 416452

Email: techsupport@modulustechnology.com

Web: modulustechnology.com

Applied Acoustic Engineering Ltd has made every effort to ensure that the information
6 contained in this manual is correct at time of print. However our policy of continual product

improvement means that we cannot assume liability for any errors which may occur.

These written instructions must be followed fully for reliable and safe operation of the
equipment that this manual refers to. Applied Acoustic Engineering Ltd cannot be held
responsible for any issues arising from the improper use or maintenance of equipment

O referred to in this manual or failure of the operator to adhere to the instructions laid out in
this manual. The user must be familiar with the contents of this manual before use or
operation.
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1. Introduction to the 3690 Easytrak Pyxis

This guide provides the user with quick reference information on the installation,
operation of the Easytrak Pyxis Inertial Ultra-Short Base Line (USBL) underwater acoustic

positioning system..

The Easytrak Pyxis USBL takes the best of applied acoustic engineering’s USBL
technology and combines it with a highly advanced inertial navigation system (INS). To
create a state of the art, inertially aided Ultra Short Baseline system capable of
accurate subsea tracking with survey grade performance. The high precision
combination of aae’s Sigma 2 acoustic protocols and SBG Systems’ OEM version of the
Navsight Apogee INS brings together two leading names in the field of marine
technology, resulting in aae’s most accurate and long range positioning system,

providing many time, cost and performance benefits to global survey operators.

As a tightly coupled, factory fitted package, Pyxis is a calibration free system able to
immediately operate from any vessel as soon as the work site has been reached. The
MEMS based INS does not fall under ITAR regulations, and the range restricted option
means the whole system can be shipped unhindered and without export control to
almost anywhere in the world. Available with omni-directional and directional

transceiver options, and boasting an accuracy of up to 0.1% of slant range.
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Easytrak Pyxis is ideal for surveys. Utilising the integrated INS and GNSS the absolute
positioning of divers, sonar fish, ROVs, or seabed objects in UTM (Universal Transverse
Mercator) co-ordinates can be achieved. With GNSS enabled, Easytrak Pyxis can also
be used to navigate to and from the worksite indicated by an entered waypoint. Place

marks can also be added to log items of interest.

The necessity of determining an accurate velocity of sound (VOS) through water is
critical. VOS accuracy is important in two areas, (1) across the face of the transducer
(used for measuring the bearing and depression angle to a target), and (2), the
distance to and from the target (the range). To help overcome this source of error, a
sound velocity profile may be loaded into Pyxis. Alternatively, if a sound velocity profile
is not available, the operator can enter two values of VOS into Easytrak, one for the

transceiver and a second for the beacon range calculation.

Depth beacons are recommended to provide greater positioning accuracy, particularly
appropriate at low depression angles where the slightest change can resultin a

significant shift in the target’s vertical position.

The integrated SBG Navsight and Apogee IMU provides a comprehensive inertial
navigation solution. The factory calibrated OEM Apogee IMU integrated in the Pyxis
Transceiver is the main motion sensing element and the most important performance
driving factor coupled with the Navsight processing unit housed within the Pyxis

console.

The integrated OEM Navsight embeds all the navigation algorithms processing, dual
antenna, triple frequency GNSS receiver, capable of PPP and centimetre precision using

RTK, plus all inputs and outputs interfaces.

An integrated lever arm alignment calibration tool is included to allow loosely coupled
processing of lever arm data. Providing a solution for vessels of all sizes and
manoeuvrability. The INS retains standalone functionality to provide vessel attitude,

heave and position data to other sensors.

6 Note: Easytrak Pyxis takes about 90 seconds to initialise from power up.
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2. System Description

Easytrak Pyxis consists of an EZT-3690 console, EZT-3780 series transceiver, EZT-PC deck

cable, 2 x GNSS antenna and up to 16 beacons.

Easytrak Pyxis 3690 Console Unit

\Y
applied acoustics
underwotar technology

Easytrak Pyxis is an advanced inertial Ultra Short Baseline (USBL) positioning and
tracking system which incorporates Sigma Spread Spectrum Technology to provide a
secure acoustic link The console integrates the main PC and INS processing unit and
provides control and interfaces for the system. The console also provides power and
communications to the Easytrak Pyxis Transceiver and GNSS antennas.

378X Series Easytrak Pyxis Transceiver

The Easytrak Pyxis transceiver transmits and receives acoustic
i signals using a multi element ceramic transducer. The transceiver
is fitted with a factory calibrated and aligned survey grade IMU to
provide attitude information for the acoustic solution. The

DV transceiver calculates the position of dynamic subsea targets
through the transmission and reception of acoustic signals

between the submerged transceiver and the target beacon. The

T T

5 ® transceiver also has an integral depth and temperature sensors.

0 DEGRES
(f
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1100 and 1300 Series Beacon

The 1100 and 1300 Series Beacon incorporates Spread
Spectrum Technology; the wide bandwidth
transmissions reducing its susceptibility to
interference thus enabling accurate positioning and
secure data transmission. AAEs beacons retain
flexibility by incorporating tone burst channels and
analogue data telemetry options as standard. The 1100
series beacons may be connected to the Pyxis console
to read and change the beacon configuration if
required.
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System
Interconnections and
Installation

System Boot Up:

Enter GPS1, 2 and COG
Lever Arms

Calibrate INS Lever
Arms:

Add Velocity of Sound
profile

Set GPS or relative
positioning.

Set data output
telegrams

Select Beacons /
channels to track

Enable tracking

Easytrak Pyxis Quick Guide

Interface RTK Diff

corrections to rtcm port

(D)

)

Check installation using

web interface

»

calculated lever arms.

Process lever arm
calibration. Apply

Config \ Transceiver
Tab Transducer Set
from profile

»

Configuration \\ Data In
Tab.
Add offsets as required.

Configuration \\ Data
Out Tab

Beacon Editor Window

Beacon data window.
Enable beacons.

Check INS Position
resolution is correct

Reboot and align INS

Once lever arms are
known / fixed
alignment is only
required.
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3. Installation
Easytrak Pyxis 3690 Console Unit

Front Panel

N
applied acoustics
)

Pyxis

USB Port x 2 User USB connections

on /[ Off Switch With VAC supply connected and switched on, press to start
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Rear Panel

Ensure the console is secured to prevent falling or sliding due to vessel movement. The console
can be mounted in a standard 19’ rack.

Model No

EZT-3690

©

Serial No.

ch (€ 2

manufact

®

transceiver

®

transceiver:

ins 1(B) and ins 2(C):
serial 1 and 2:

data out 1 and 2:

gps 1:
gps 2:

nav in:

resp 1to 4:

HDMI 1 and 2:
ins LAN:

pc LAN:

USB 3:
USB 2:
mains inlet;

earth:

applied acoustics

serial 1

serial 2

dataout 1

data out 2

respl resp2

rtcm resp 4

Ipps

connection to the Pyxis transceiver using the Pyxis deck cable.

ins port B and C serial ports available for data output or external sensor
interface.

2 serial ports available for external sensor interface, aux inputs and for a
secondary data out configuration.

2 serial ports available for data out configuration.

TNC connection for primary gps antenna (1).

TNC connection for secondary gps antenna (2).
external trigger for beacon position cycle synchronistion.

4 BNC connection to beacon to be triggered in responder mode.
Responder 4 is PPS output or responder.

2 HDMI monitor connections.
Ethernet connection to INS for UDP data out.

Ethernet connection to PC for remote VNC desktop, internet connection and
UDP USBL data out

2 USB 3 ports.
2 USB 2 ports.
The power supply is auto-ranging (115 — 230VAC 50/60Hz).

chassis earth connection.
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Easytrak Pyxis 378X Transceiver Deployment

0 DEGREE ALIGNMENT MARK:

O-RING -9.12 ID x 3.53 W - BS204 NI7

ALIGNMENT MARK:

8X

O-RING - 104.14 ID x 5.33 W - BS346 NI70

8X
MO6X025 - A4 SS - HEX HEAD SCREW

O-RING - 69.22 ID x 5.33 W - BS335 NI70

System installation is the responsibility of the operator.
For advice and assistance please contact:

0 Email  techsupport@modulustechnology.com
Tel: +44 (0)1493 416452
Fax: +44 (0)1493 440720
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IMU REFERENCE POINT

IMU REFERENCE POINT

£ /.5 TRAK'

e 0 DEGREE MARK—

0 DEGREE MARK

MU REFERENCE POINT

IMU REFERENCE POINT

=

0 DEGREE MARK
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Pole Mounted — Over the Side

The Easytrak Pyxis transceiver can be fixed over the side of a ship with a suitable pole.
The pole mount should be rigid to provide a stable platform for the transceiver whilst
the vessel is underway at the desired operating speed. The diameter of the pole will
depend on the length required and the anticipated maximum speed of the ship. Itis
recommended that the pole be secured by cables fore and aft to prevent bending and

strumming when the ship is underway.

Ensure that when deployed the transducer is at least 1 metre below the draft of the
vessel and that it has clear horizontal visibility through 360°. Ensure the alignment mark
on the transducer is inline (forward) with the forward / aft line of the vessel. Extreme

care has to be taken in shallow water that the transducer does not strike the seabed.
See appendix A for mounting bracket dimensions.

Pole Mounted — Through a Gate Valve

Ensure the gate valve is of a suitable diameter to take the transducer and any
mounting hardware. The transducer should be mounted on a suitable shaft; see
appendix C for transceiver mounting dimensions.

Ensure that when deployed, the transducer’s black potted end is below the draft of the

vessel by at least 1 meter and that it has clear horizontal visibility through 360°.

The gate valve's deployment system must be designed to ensure that the alignment
mark on the transducer is inline (forward) with the forward / aft line when positioned

through the gate valve.

6 Note: Please see Section 8 INS Alignment.
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GNSS Antenna placement

First, the GNSS antennas must be installed on the ship, according to the following
requirements:
e The antennas must be fixed with respect to the transceiver IMU.
e Both antennas must be mounted in the same orientation with respect to the
vessel.
e Both antennas must have the same optimal view of sky (avoiding signal masks
due to the vessel structure)
e The cables must be the same length and type for both antennas.

e Baseline of typically greater than 2m, 3 m is recommended.

The above diagram shows a typical installation, with antenna 1 (position and velocity)

at the back and antenna 2 (heading) on the front.

Once installed, the two GNSS antennas lever arms must be measured. These are the
signed distances, expressed in the vessel coordinate frame, FROM the IMU Transceiver
reference, TO the GNSS antenna. It must be measured within 5 cm of accuracy. A

calibration is then performed to estimate these lever arms within 1cm of accuracy.
INS Antenna Lever Arm Offsets

Primary Antenna (GPS1): Enter the lever arm X,Y and Z from the IMU reference to the
primary GNSS antenna.

Secondary Antenna (GPS2): Enter the lever arm X,Y and Z from the IMU reference to the
secondary GNSS antenna.

INS Centre of Gravity Lever Arm Offsets

Enter the lever arm X,Y and Z from the IMU reference to the vessels centre of rotation /

gravity. This is to reference the IMU to the vessel's orientation frame.
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4. Operation Power Up

e Ensuring connections are made as Section 4; the Easytrak Pyxis can be powered
up.

e Switch the main power button on the rear panel.

¢ Press the On/Off button on the front panel. The switch will indicate green.

e The system will automatically launch and set the configuration to the selected

setup.

Note: System boot is approx. 90 seconds, allow INS data to show active.
The INS warm up time is 5 mins post boot.

e To power down the system briefly press the power button the front panel. This will

perform a controlled shut down of the system.

e The mains power can be isolated by the rear switch.

applied acoustics
undecwater technology

(0)

® tx/m

® sorial |

Front Panel Indicators

transceiver power Green when power is applied to transceiver

system status Green when system is operation

ins status Green when ins is operation

tx [ rx Flashes green when transceiver has transmitted or received

an acoustic signal

serial 1, 2 Green when external data is connected and decoded

Page 19 of 51
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5. INS Configuration and Calibration

Ensure RTK differential corrections are interfaced to INS using rtcm port (D) on rear of console.

Check interface and settings using SBG web interface, click ‘Web Interface’ button on INS Status.

'nJ & Webinterface x H- = ;
C @ A Notsecure | 169.254.171.209 s = @ & -
3% SBG svsTems NAVSIGHT-S-01 : 053000148 Default Role: setup 2 Logn X contawe | &P
Status | Calibration | Information | Raw Values
Ship Navigation Ship Attitude UTC Time
waniTuoe
ROLL () 28° (20045 047 07/07/2022
LonaiTuDE
PTCH () 15° (00447 e 15:29:09
TRACK : .
HEADING —
speeD Status Summary
svsTEM
Ship Motion ALIGNMENT
Sensor location motion cLock U

GNSS MODE  SINGLE POl

HEAVE () Om X () Om PERIOD 11 7g
SUReE_() Om Y 0 Om

DUAL ANTENNA INSUFFICIENT OBS
DATA LOGGER

DELAYED HEAVE V/
Deported location

HEAVET () O HEAE2 () O HEAVES () Om

NTP ENABLED

Click on the ‘Configure’ button to launch settings:

To configure Port D (rtcm), select Inputs/Outputs. Switch Port D to RS232 and select baudrate of
incoming corrections.

Device Settings x

¥= Instaliation Overview

Ethernet ‘ CAN I Logic VO
€ mu sewp

Serial Port Configuration
M sensor Baudrate (bps) Mode Parity
'g Aiding Assignment PortA 230400 N none
&> Alding Sefling Port B 115200 n of s none
Pt (R E el ==
{'j Data Output Port D 115200 . RS-232 | & none
(B Network Time Port E 115200 |4 off : none

LF Acvances

¥ Administration

m Sxeel
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Check Aiding Assignment, COM D is set to DIFF correction:

Device Settings x
Y= Installation Overview
((:D IMU Setup Aiding Peripheral Port Assignment
-'\qfq- Sensar Source Sync/ PPS
% Aiding Setting GPS2 Disabled 0
g‘ Inputs/Qutpuis DVL Disabled =
«3) Data Output Diferential Correction COMD :

() Network Time

() Note for GNSS Clock Reference
# Advanced If you have selected a GNSS clock reference and have hwo GNSS receivers configured, the unit will try to select the most appropriate one.

i " A GNSS receiver using a binary protocol will always be prefered to a NMEA one
3' Administration a9 ry p 1y P

For correct operations, please also make sure that a PPS signal is provided and associated to the GNSS receiver module.

Cancel

Click save and reboot system, allow Navsight to re-boot.
Then Re-start Pyxis console.

Confirm Diff Corrections are active on system.
'

NAVSIGHT-5-01 : 053000148

General m Calibration | Information ‘ Raw Values
EI S | T

Main Power 4 Solution mode Vertical Gyro Velocity Heading Position UTC
Imu Power ¥ Alignment status Not Aligned GPS 1 v v v ¥
GPS Power ~ GPS 2 X X x x
Settings v Quality oL x

v
Temperature e v Diff Correction v
Data Logger v
CPU Load v Heading x NTRIP Disabled

Velocity x o
x

Ciwy T e —— [ intertaces |
Used for solution

Open  Receive  Transmit

General
Communication v Vertical Reference v Com A v v v
Built In Test v GPS1 Posiion x ComB *
GPS1 Velocity X com¢C x
Sensors GPS1 True Head. X Com D v v
" In Ran GPS2 Position x Com E X
yoz ange GPS2 Velocity x Eh 0 v
Accelero v Y v GPS2 True Head, x £th 1 x
Gyro v oYy ¢ v DVL Bottom Tracking x Eth2 x
DvL water Layer x Eth3 X
Eth4 x
Fops2 TSI
Position Single point Position GNSS 2 disabled
Latiude 52°35348821" $2207  Latitude -
Longitude 1942'246249" $3741  Longitude - Input Clock )
Height 65751 110206  Height - Clock Alignment Valid
Dual antenna Insufficient Obs Dual antenna -
GPS L2 GPS UTC Synchron. v
GLONASS L1 GLONASS UTC Infermation Valid
GALILED E1 GALILED o
BEIDOU B1 B2 B3 BEIDOU Precision Time Protocol (PTP) Disabled
Qzss Qzss Network Time Protocol (NTP) Enabled
DIff. correction age - Diff. correction age -
Nb of sat. used 16 Nb of sat. used -
Base station ID - Base station ID - Real-Time valid v
INS alded X
Swell Mode X
Delayed valid +
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Once system has restarted, navigate to Pyxis configuration \\ INS Calibration —

- System Cenfiguration (Default) x

Dataln DataOut Network Transceiver UTMGrd Setup Cycle Control Speed of Sound Profie  Maps | IS Calibration |

INS Antenna Lever Ams

Enter the lever arm from the transducer to the primary and secondary a0 e Calibrate

antenna

X ¥ z o
Primary  [0.261 075 J[226  |m @ V
Secondary (2457 |[0s2e  ][2565  |m @

INS Center of Gravity Lever Am
Enter the lever am from the transducer to the vessel center of rotation
X Y z
Lever Amn  [0.000 | [0.000 | [0.000 m

OK

Enter installation lever arms as measured.
A positive X is forward of the transceiver IMU reference point.

A positive Y is to starboard (right) of transceiver IMU

—IMU REFERENCE POINT

reference point.
A negative Z is above the transceiver IMU reference point.

O Note X axis forward [ aft and Y axis port / starboard.

INS Antenna Lever Arm Offsets

0 DEGREE MARK

Primary Antenna (GPS1): Enter the lever arm X,Y and Z from the IMU reference to the primary
GNSS antenna.
Secondary Antenna (GPS2): Enter the lever arm X,Y and Z from the IMU reference to the

secondary GNSS antenna.
INS Centre of Gravity Lever Arm Offsets

Enter the lever arm X,Y and Z from the IMU reference to the vessels centre of rotation / gravity.

This is to reference the IMU to the vessel’s orientation frame.

O Ensure lever arms are entered within 5cm precision.
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INS Calibration

Easytrak Pyxis combines high precision acoustic USBL, INS and GNSS technologies to
provide survey grade repeatable subsea positioning. The Pyxis system has an
integrated INS, this allows operations without performing a USBL calibration. All acoustic
and chassis alignments are calibrated in the factory with only installation specifc INS
alignment required in the field. The factory calibrated Pyxis system significantly reduces

vessel mobilisation delays be removing the requirement for USBL calibrations.

An INS lever arm calibration routine is needed to align the vessel installation and
provide full system accuracy. Easytrak Pyxis's embedded lever arm calibration tool
provides calibration covering all survey vessels. System calibration is normally
complete within 20 to 30 minutes.

The Pyxis INS calibration tool requires RTK GNSS differential corrections to be interfaced.

The tool runs an online calibration with status and data feedback and logs the

calibration data for offline Qinertia loosely coupled processing before applying.

The calibration tool is launched by clicking the ‘Calibration” button.

Ensure lever arms are correctly estimated before starting the calibration.
0 Check configuration using the web interface.

Ensure RTK corrections are interfaced.

INS Calibration *
Calibration Status
General Status : waiting Date : 05/07/2022 14:35:15 Duration : 00:25
Main Lever Am True Heading Alignment Stop Calibration
0% 0%

GMSS 1 Primary Lever Am

o - = Quality : invalid
Entered Lever Am 0.26m 0.71m -247m
Estimated Lever Amn  0.26m x10em  0.71Im x10em  -2.47m 210cm
Close

GMSS 1 Dual Antenna Alignment

Pitch Yaw Baseline Qualty : invalid
Entered Angles
Estimated Angles 2,57 £3.00° 284" £3.00° P 20m

X T Fd
Entered Lever Am 2 .46m -0.82m -2.56m
Estimated Lever Am 2 46m -0.82m -2.56m
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The calibration tool provides the status of the calibration together with the estimated

lever arms, quality, accuracy and duration.
General Status:

Waiting System is waiting for forward motion or full navigation mode to

commence estimation.
Running System is acquiring data.
Running Valid Calibration is valid and runnning.

To start the calibration click ‘Start Calibration’ button.

Once started, the calibration status will typically go into “Waiting” state. In order to
actually run the calibration, the INS switches into full navigation mode, which means the
heading and position are resolved. Once the calibration is started and the vessel is
operated with sufficient speed (higher than 2.56m/s), the calibration status will transition
to “running” mode. Two progress bars now display the calibration progress: one for the
Main GNSS lever arm estimation, and one for True Heading alignment (linked to the
secondary lever arm). The more dynamics and quality of the GNSS the INS receives, the
faster the calibration will be.

W INS Calibration X

Calibration Status
General Status : runningValid Date : 21/06/2022 10:37:27 Duration : 20:03
Main Lever Am True Heading Alignment Stop Calibration

GNSS 1 Primary Lever Am

X Y - Quality : excellent
Entered Lever Am 0.34m -0.70m -3.50m
Estimated Lever Am  0.23m #lcm -0.74m +lem -2.95m +6cm

Close
GNSS 1 Dual Antenna Alignment
Pitch Yaw Baseline Quality : excellent

Entered Angles
Estimated Angles -2.60° 0.03° 248" 20.05° P.20m

X Y 7
Entered Lever Am 2.55m 0.70m -3.50m
Estimated Lever Am 2.43m -0.84m -3.05m
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The typical recommendation is to perform
high speed manoeuvres, eight shape
patterns, accelerations and deceleration

phases.

For advanced feedback on the performance of estimated parameters, the calibration
page also displays the estimated lever arms and angles, in comparison to what you

entered initially, with associated standard deviations.

Typically with RTK GNSS corrections the error in the primary lever arm is lcm indicating

high confidence in the calculation.

Completing the Online Calibration / Data acquisition

When active, the calibration continuously improves the lever arm and alignments. Even
after reaching 100% completion, it is still possible to enhance the estimated values by
continuing with vessel manoeuvres. On the opposite side, in case of poor GNSS
environment and/or low dynamics, it might be challenging/impossible to reach a 100%

complete calibration.

It is recommended that for small survey vessels with RTK GNSS a minimum calibration
of 20mins is performed. It is recommended that for large survey vessels with RTK GNSS

and lower dynamics, a minimum calibration of 35mins is performed.

Before ending the online calibration the user should also verify the consistency of the

estimated parameters with respect to the entered values and actual setup.

Note: For a 20 minute calibration, RTK and dynamics are required. Low dynamic or
non RTK applications can take longer to perform a calibration (1 hour).
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To end the calibration click ‘Stop Calibration’.

The form will return to the previous online calibration data used and not the last
performed. The Pyxis system includes an offline processing tool to improve data
therefore the online estimation data is not used.

The calibration status at the end of the calibration will be not applied.

Calibration Status

General Status : notApplied Date : 24/02/2022 14:56:38 Duration : 10:42
Main Lever Am True Heading Alignment Stop Calibration
100% qgoy,
GMSS 1 Primary Lever Am i
X ¥ z Quality : excellent

Entered Lever Am 0.36m -0.74m -2.95m

Estimated Lever &m  0.23m #lcm 0.73m £lcm -2.84m #jcm
Close

GNSS 1 Dual Antenna Alignment

Pitch Yaw Baseline Guality : excellent
Entered Angles
Estimated Angles -1.80° 20.04° 0.21° 20.06" 2.25m
X Y z
Entered Lever Am 261m -0.74m -2.95m
Estimated Lewver Am 2.45m 0.74m -2.91m
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Calibration Processing

There are 3 simple steps to automatically process the calibration data:
(1)  Get Data, download the logged data from the INS.

Click ‘Get Data’ to display available data files. These are arranged in date
order, newest first.

To select highlight log name and click ‘Download Data’

 INS Log Explorer X

Please select the data logged during calibration.

You can double click the log required or select the log and press Download Data’

Data Log Mame - Download Data
AAE_Cal_20220705_143514_0001 -
AAE_Cal_20220622_130741_0001

AAE_Cal_20220622_115146_0001

AAE_Cal_20220622_091916_0001

AAE_Cal_20220621_153203_0001

AAE_Cal_20220621_130735_0001

AAE_Cal_20220621_103727_0001

AAE_Cal_20220620_151625_0001

AAE_Cal_20220601_121621_0001

AAE_Cal_20220801_113237_0001

AAE_Cal_20220601_084039_0001

AAE_Cal_20220531_145630_0001

AAE_Cal_20220531_112442_0001

AAE_Cal_20220520_120744_0001

AAE_Cal_20220520_094741_0001

AAE_Cal_20220519_152742_0001

AAE_Cal_20220519_112621_0001

Close

W GBrowse For Folder x

Save downloaded calibration data to...

Select the default destination folder and - i ot :
C”Ck OK * a Pyxis User

« O This PC

bl { Downloads

» _J 30 Objects
= Pictures
Js Music
I Desktop
|| Documents
B videos
i Local Disk (C:)
s D Drive (D)
w Applied Acoustics

Once complete click ‘Close’

L R I

~ Easytrak Pyxis

b Maps
NOAA

» Recordings

~ SBG

» Calibration Log Files
b Qreport
» Sound Velocity Profiles
USEL Calibration Data
» B Madcrium Technician's Media (E:)
> Backups (F:)
> ' Libraries
- Backups (F:)
» B Maaium Technidan's Media (E:)
» o Network
» [E5] Control Panel -

Make New Folder Cancel

>
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(2)

Process Data, select data file to
process. -
Click ‘Process Data’

Select the desired log file

Click ‘OK’

. Browse For Folder

Select calibration data to process

B Desktop
> a Pyxis User
~ O ThisPC
> ‘ Downloads
> _Jl 3D Objects
» [&] Pictures
> b Music
> [ Desktop
¥ Documents
> m Videos
» ‘o Local Disk (C:)
~ s D Drive (D¢)
v Applied Acoustics
v Easyirak Pyxis

¥ Maps
MOAA

b Recordings

w SBG

- Calibration Log Files
AAE_Cal_20220705_143514_0001
TestData
> Qreport
b Sound Velodty Profiles
USEL Calibration Data
b @ Macrium Technician's Media (E:)
> m Backups (F:)
> ' Libraries
> Backups (F:)
3 B Macrium Technidan's Media (E:)

o[ o

The data file is then analysed and processed.

Processing
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(3)  Review results and apply.
Once processed the results are presented for review.

Click apply to use the calculated lever arm offsets.

IMS Post Processing Calibration Results = O >

Date : 20/05/2022 12:.07:47

GMS5 1 Primary Lever Am

X Y i Apply
Entered Lever Am 0.34m 0.70m -3.50m Cancel
Estimated Lever &m  0.26m zlcm 0.71m £lem -2.47m £3cm

Ctatus excellent excellent medium

GMSS5 1 Dual Antenna Alignment

Pitch Yaw
Estimated Angles -2.57° 0.03° 284" 0 04"
Status good good
X i Z
Entered Lever Am 2.55m -0.70m -3.50m
Estimated Lever Amm 2.46m -0.82m -2 56m

Following applying the new lever arms the Pyxis system will require re-boot and INS

alignment.

Following re-boot, full performance is reached after an initial warm-up time of 5 minutes. The

system is operational before that time, but performance parameters cannot be guaranteed.

To align the INS from a static position accelerate the vessel to perform 2-3 minutes of motion
patterns with GNSS availability that will be used to let the Kalman filter converge, then

decelerate to a stationary position, this will allow the alignment phase to complete.

There is no standard pattern to perform, the INS will only need as much dynamics as possible

(orientations and accelerations).

Upon applying calibrated lever arms, save settings and re-boot system.
Upon re-boot, perform alignment prior to operations
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INS Window

i;_g

Toolbar Button:

The INS Status window provides the full status of the INS system together positional and

attitude data.

0 Ensure a tick is next to the Alignment for correct operation.

Positional Data ‘ NS Status M
and Status — T Easting Longitude GPS Status
Heading, Pitch & |660465.4m | [00.627947°W | [Vald GPS |
Roll Data Northing Latitude SOG COG
5835861.7m | [52.648952°N | [1.%n |[346.7]
Heading Ptch Roll Conv. Fix
INS Alignment [025.3°|[-2.1° | [1.1° |[1.89 | [638 | Reset
Status

Algnmt Status <  Solution Mode: NAV Position

Solution Quality Used for Solution
luti lity:
so uz?tﬂl%ia v Attitude «/  VerticalReference 3§
Heading Heading «/  GPS1Position &
Velocity .
Position Velocity «/  GPS1Velodty 4
’ ) Position «/  GPS1TrueHeading <«
SBG Data Quality
Real time Data Lat Lng Hdg Pich Rol
Quaity 002 (002 [0.04 |0.01][0.01]
Launch SBG Web Inteface | Age
Web Interface —

‘
}

Speed Over Ground (SOG)
Course Over Ground (COG)

Calculated UTM Grid

— : Convergence
|
— T Fix number
T
A W Solution Mode

‘ References used in solution

— T INS Data Age (Seconds)

When aligned and operational the Pyxis INS system status will be as above.
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6. GPS On [ Off

Toolbar Button: jg

Data In
System Configuration (Default) he
Dataln DataOut Metwork Transceiver UTM Gd Setup Cycle Control Speed of Sound Profile  Maps  INS Calibration

Senal 1 [] Enable Seral 2 [] Enable

Pitch & Roll Selected Compass Selected GPS

O Bdemal @ Intemal O None O Edemal @ intemal (O None [ Aoply GPS Data View Fort Monitor

[ Auto UTM Zone
Apply

GPS data can be applied to the calculated position to give an absolute position of the
target. Tick ‘Apply GPS Data’ to calculate absolute positions. Go to the UTM Grid Setup
tab to configure the local grid origins.

The Pyxis console automatically synchs to UTC time.

Auto UTM function, tick box to select. The UTM grid will be automatically calculated once

upon valid GPS position. To re-calculate toggle function on [ off.

View Port Monitor

The ‘View Port Monitor’ button may be used to view valid data being received on each

serial port in real time.
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/. Data Out

The Data Out tab is the RS232CC communications set-up for the output of serial data.
The Nexus 2 Lite may either output serial data from an RS232 serial port on the PC
running the Nexus 2 Lite software if one is available. Alternatively, if the PC does not
have a local serial port, a serial port on the rear of the Nexus 2 Lite console may be

selected to output the data.

Data is output after each Fix is processed (not at a pre-defined rate).

System Configuration (Default) X

Dataln DataOut Network Transceiver UTMGrd Setup Cycle Control  Speed of Sound Profile  Maps  INS Calibration
Data Out 1 [ Enable [[] Enable Output String
o ~
Baud 9600 @® DataOut1 (O DataOut 2
Applied Acoustic Engineering Quick Set
[0 Trackpoint 2EC O Kein 3000

[[] Trackpoint STD-EC W/PR
[[] Simrad HPR 300P

[7] Simrad HPR 309

[[] Simrad $PSIMSSB

[ Pseudo SGPRMC

ut Referenc:
?ﬂp e [] NMEA SGPGGA
@® Notth [[] Ship Ref. Display [J NMEA $GPVTG
O Ship
[J NMEA SGPTLL

[] Pseudo SGPGGA
[ Applied Acoustic Engineering V2
[C] NMEA $GPHDT

OK

Output Reference

The data type viewed on the Plot window is linked to the data out port, the data type
can be controlled from this tab or via the Plot Window \ Context Menu. The link between

viewed data and exported data is for QC purposes.

e North Ref
Positions are referenced to the NORTH. Compass, pitch, roll, and offset values are
applied to the computed position. A Compass must be used to be north

referenced, otherwise the data will be ship (bow) referenced.

e Ship Referenced
Positions are referenced to the bow of the vessel. Compass, pitch, roll, and offset

values are applied to the computed position if available.
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8. Speed of Sound Profile

The Speed of Sound Profile tab enables data gathered from any profiling hardware to
be imported into Nexus.

System Configuration (Default)

Datain DataOut Metwork Transceiver UTMGdd Setup Cycle Control Speed of Sound Profle  Maps  INS Calibration
Cument Profile

Name [Demo SVP Data | E4 Enabed 1400 1440 1480 1520 1560 1600
Import Template 0 =

Open Template

File
Delimiter

VOS Column

Open File

Template Summary

1|

]

Depth Column |3
Depth Unts ~ (® m

Data Start | 7

O doar

Latitude

Depth

1000

2000

3000

Impeort Wizard \

Import Template Wizard

4000

0K

Once a Sound Velocity Profile has been loaded and enabled, the system wiill
automatically calculate the optimum velocity of sound value for each beacon, based

on the current depth of the beacon. This value will be continually updated as the
beacon depth changes.

O

Loading a new Speed of Sound Profile

Ensure that the ‘Enabled’ check box is selected in the ‘Current Profile’ to use the loaded
speed of sound profile within the system.

There are two possible ways of loading a new speed of sound profile from a data file
into the system.

If a previously created import template has been loaded, then once the data file has
been selected, the import can continue without any user intervention.

If a template for the data file to import has not been loaded, then the ‘Import Wizard'’
may be used. The wizard enabled the user to select the position of the first line of datg,

the columns containing the depth and velocity of sound data and also if the depth
units are meters or decibars.
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Load Profile using Import Template

If no template is loaded press the ‘Open Template’ button to select a previously saved
import template (note that the system will automatically remember the last template
used and load this on startup). When a template is loaded it will be summarised in the

‘Template Summary’ section.

Once a template is loaded, the ‘Open File’ button will be enabled. Press this button to
select the SVP data file to load into the system. After a file has been loaded, the
‘Enabled’ check box will be automatically set. Also, the VOS @ Transducer will be
adjusted, based on the data in the SVP file and the current transducer depth value.
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Load Profile using Import Wizard

To start the wizard press the ‘Import Template Wizard’ button. After selecting the data

file to import the following screen will be displayed

Steplofb
Import Operation
Please select the first line of data from the preview pane below.

COnce selected press "Next'to continue

< Back Mext = ] ’ Cancel

Data Preview

Data Sl

Sample SVP Profile Data L
Device: Sample Device

Made: TIME_SAMPLE

Sample perod (secs): 1

Date Time Pressure Temperature So SBattery

dBarDeg Cm/secVolts

28-07-1215:16:001 44217 5051514.7611.162

28-07-1219:16:001.68217.5011514.7611.057

28-07-1215:16:001.20217 5051514.7611.096

0 NT 47310.1C.001 £0917 ENJ1E14 7011 176

cC
=l
w

(=T == = IS e

"
E]

In the data preview window, select the line that contains the first line of sound velocity

data. Once selected, press ‘Next’ to continue.

Step2o0fb
Import Operation
Please select the delimeter you data contains. Text Delimeter
The preview pane will show the effect on the import operation. (©) Comma
|f;-\|
Once selected press "Next'to continue @ Tab
() Space

<Back | [ Net> || cancel

Data Preview
Col 1 Col 2 Col 3 Col4 Col5 Col & nd

280712 191600 1.443 17505 151476 11.162 U
280712 19:16:00 1.683 17501 151476 11.057
280712 191600 1.202 17505 151476 11.096
280712 191600 1683 17503 151476 11.178
280712 191600 1.524 17.501 151477 11.083
280712 1916:00 1683 17503 151477 11.188
280712 191600 1.443 17505 151476 11.123
280712 191600 1.683 17503 151476 110
280712 191602 1683 17503 151477 11.044

A0 N71% 101604 1 449 1FENE _1E14 77 141 010

Select the column delimiter. The wizard will have automatically chosen the text
delimiter that it thinks is used in the file. The delimiter may be changed if required, the
results of the change will be displayed in the ‘Data Preview’ window. Once selected,

press ‘Next’ to continue.
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Step 3 of b
Impart Operation
Select 'Depth’ Column. Depth Units
Please select the column from the preview pane below that contains the ‘depth’ O Meters
= @ dbar

Once selected press "Next'to continue

<Back || MNet> || Cancel
Data Preview
Coll Col2  Deph Cold Col5  Col6 -
280712 191600 1443 17505 151476 11.162 U

280712 191600 1.683 17.501 151476 11.057
280712 191600 1202 17505 151476 11.096
280712 191600 1.683 17.503 151476 11175
280712 191600 1524 17801 151477 11.083
280712 191600 1.683 17.503 151477 11.188
280712 1916:00 1443 17805 151476 11123
280712 191600 1.633 17.503 151476 11.01
280712 1916:02 1683 17803 151477 11.044

A0 N71% 101004 1 449 17EAE 1E14 77 11010

In the data preview window, select the column that contains the depth value by clicking
on the relevant column header. The depth units will default to meters, if the data is in
decibars then ensure the Depth Units is set accordingly. Once selected, press ‘Next' to

continue.

Step 4 of 5

Import Operation
Select VOS5’ Column.

Please select the column from the preview pane below that contains the ‘speed of
sound' data.

Once selected press Next"to continue

<Back || MNet> || Cancel
Data Preview
Col Col2 Depth Col4 VOS  Colf B
280712 191600 1443 17505 151476 11.162 U

2840712 191600 1683 17501 151476 11.087
280712 131600 1.202 17.505 151476 11.0%6
2840712 191600 1683 17503 151476 11175
280712 131600 1.924 17.501 151477 11.083
2840712 191600 1683 17503 151477 1188
280712 131600 1.443 17.505 151476 11123
2840712 191600 1683 17503 151476 11.031
280712 131602 1.683 17.503 151477 11.044

0 NT 1T AGACNA 1 447 17RARE_1E14 77 11010

In the data preview window, select the column that contains the velocity of sound value

by clicking on the relevant column header. Once selected, press ‘Next' to continue.
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Step50of5

Import Operation
Import selections complete

‘fou may save the import setup created during this wizard into a template -to do so
press "Save & Done’

To use the import setup without saving press "Done’

Save & Done ] ’ Done ] [ < Back ] ext >

Data Preview

Col 1 Col 2 Depth  Col4  VOS Col 6 -

280712 19:16:00 1.443 17.505 151476 11.162
2840712 19:16:00 1683 17501 151476 11.057
280712 13:16:00 1.202 17505 151476 11.036
280712 19:16:00 1.683 17503 151476 11175
2840712 15:16:00 1924 17501 151477 11.083
280712 19:16:00 1.683 17.503 151477 11.188
2840712 15916:00 1443 17505 151476 11123
280712 15:16:00 1683 17503 151476 11.031
2840712 1516:02 1683 17503 151477 11.044

90 N7T1T 1Q.1C04 1 442 17ENE 1R14 77 11 040

Please confirm that the correct columns have been selected.

If required, the results of the import wizard may be saved into an SVP template to
enable any future imports of data files in the same format to be quickly processed. To

save as a template and complete the import press ‘Save & Done’

If a template is not required for future data file imports, press the ‘Done’ button to

complete the import.
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9. Beacon Editor Setting channels

S

Toolbar Button:

General

The General tab allows the operator to set the individual beacon parameters for up to
16 different beacons. To select the required beacon, use either the mouse wheel or the

<<"and >>’ buttons

Important settings of note in this tab are the beacon type (transponder is the normal
mode of operation,) max range and Depth options depth options include Acoustic,
Manual, telemetry or external depth. Set the max range to allow the expected
operating range. In most cases acoustic depth should provide an acceptable depth, if

working in shallow water manual depth may provide a more stable position.

If performing a depth sensitive operation a beacon with built in depth sensor should be

used, with the depth option being set to telemetry.

Beacon Editor n

General Receiver \isuals Data  Fittering & Gating  Beacon

Depth Options

Description
Target Type 2z I'\"Iode - !
Beacon Type Extemal Heading  []
Max Range m 1
VOS5 Range m;’s Medwins

Channel Selector
QLI [EPPLIED ACOUSTIC ~|
Channel [A/1 (EASYTRAK 200 & 500) |

<[>

The beacon’s channel is required to be set.

1119 and 1300 Beacons support Sigma 2 and Sigma 2 Quick Set channels.

For ease a Sigma 2 Quick Set channel can be set on all AAE beacons.
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On the Pyxis select channel type ‘AAE Sigma 2 QUICKSET’ the Channel * A/A (Sigma 2
Quickset 1).

Receiver Tab

If using the 1100 or 1300 series beacons on a Sigma 2 Quickset channel, and typically as
the range increases there are some adjustments that can be made to improve
performance. Leaving the gain control on auto adjust the edge detect from extra high
down to high or medium for longer ranges. The edge detect is expected gradient of the
received edge of the beacon reply, over longer ranges doppler effects are increased
reducing the slope.

Beacon Editor H

General Peceiver Visuals Data Fittering & Gating Beacon

Receive Filtering
Receiver Sensitivity () Low (@ Med () High

Bandwidth O Low (® Med (O High () Off
Edge Detect () Low () Med () High (@ Exira_High

Receiver Gain Control

® Mo O Manual

<[>
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Filtering and Gating

For smoothing, a typical starting point is as below. Running with a coarse velocity gate
catches any large positional jumps in the data and apply a relative slow changes in
acceleration values on the kalman.

Beacon Editor n

General Receiver Visuals Data  Fitering & Gating  Beacon

Gating Min Gate Si Kalman Filter Settings Enable
N, 5Ee Sz Slow Movement Fast
[] Horiz. Distance m
s [ |
[] Slant Range m 0
Velocity m/s Depth ' .
Buto Gate Heading '
10
Event Log Range Comect Gating Comect

[] Show Gating Events Velocity Comect | ] Compass Comect

Kalman Filter Presets
() AUV () ROV () Diver () Towfish () Structure (®) Custom

<<>>

Data

The ‘Data’ tab displays position and signal quality data.

Beacon Editor (Serial Responder Test) (=]
| General | Receiver I Visuals | Data | Filtering &Gatingl Beacon|

Type X Y z SR HR Brng DA
Morth Ref 414955.3 5825839.6 59.9 100.0 80.1 181.0 36.8
Ship Ref -1.5 -80.1 59.9 100.0 80.1 181.0 36.8
Histogram
| I
Signal Quality 15.0m | 0096 | | DOOO NAA

Ch1 ©Ch2 Chl Chd Chtd Che Ch7

levels S8 S8 S8 S8 58 S8 S8
SNRs 601 602 603 604 605 606 607 NA 0.000

Qualty X 0777 Y 0777  Z 0.891
SDs X 006 Y DO5 Z 007

e ] 1 [ ]

Signal Quality
e levels
S0 (Minimum) to S9 (Maximum), is an indication of the signal received at each of

the receiver elements (channels).
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« Signal to Noise Ratio (SNR’s)
This is the signal to noise ratio measured at each of the receiver channels.

¢ Quality factor

This is the quality of the confidence level in the solution, 1 or <1 indicates a high

level of confidence.
e SD's (Standard Deviations)

This is the standard deviation of the X,Y and Z positions over the last 16 positions.
This indicates the stability or relative movement of the target depending on

application.

Depth Telemetry

This is the depth telemetry data received from a depth telemetry enabled beacon.

Depth Ext.
This displays the depth data received from an assigned external serial port (see System

Configuration -> Data In).

Heading Ext.
This displays the heading data received from an assigned external serial port (see

System Configuration -> Data In).

SVP VOS

This displays the velocity of sound value used from the loaded sound velocity profile

(see System Configuration -> Speed of Sound Profile)

Histogram
This shows the status of last 16 interrogations of the displayed beacon.

e Green- Good
e Amber- Gated Position (only shows if gated or smoothed data is selected)
e Red - No response from beacon
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10. Beacon Data - Tracking

Toolbar Button e Shortcut Key: Ctrl+D

Beacon Data n

©- 1 ® 0O

I:. Active Beacons Depth Slant Range Visible Enabled LastFired Quality

Beacon 1
Beacon 2
Beacon 3
Beacon 4
Beacon 5
Beacon 6
Beacon 7
Beacon &
Beacon 9
Beacon 10
Beacon 11
Beacon 12
Beacon 13
Beacon 14

Beacon 15

Beacon 16

This is the primary control and monitoring window for the system, the beacon configuration is set
within Beacon Editor.

Press the o to select Active Beacons. The window provides controls for the active beacons
along with positional and status information all of the beacons that are active.

Beacon Data n

© I ®0

Description Depth Slant Range Visible Enabled Last Fired Quality

& L J

Beacon 1 -16.5m -10.5m 196.99m 197.97m .z

Column picker, allows the user to configure the table.

: Centre of selected beacon.

©

Toggle all beacons on [ off.
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e The | shows the last beacon that was interrogated.
e The ‘Visible’ check box determines if the beacon is displayed in the plot window.

e The beacons description is displayed here. The description may also be edited

from here.

e XandY (or Eastings and Northings) indicate the relative or absolute co-

ordinates on the horizontal plane in meters.
e Zisthe distance of the target below the transducer or reference point in meters.
e SRngis the slant range to the target in meters.
e HDistis the horizontal distance to the target in meters.

e Brngis the bearing to the target in degrees.
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Appendix A — Transducer Mounting Bracket
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. 1

O Transceiver installation is the responsibility of the operator.
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Appendix B — EZT-378X Transducer Mounting

0 DEGREE ALIGNMENT MARK

O-RING -9.12ID x 3.53 W - BS204 NI7

ALIGNMENT MARK

8X
M08 WASHER - PLAIN - A4 SS

O-RING - 104.14 ID x 5.33 W - BS346 NI70

8X
MO06X025 - A4 SS - HEX HEAD SCREW

O-RING - 69.22 ID x 5.33 W - BS335 NI70
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Appendix C — Transceiver Dimensions
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Appendix D — Deck Cable Wiring

8 1

s |

| 3

2

| 1

| #r=] 3RD ANGLE PROJECTION |

[ALL DIMENSIONS IN MILLIMETRES |

| bo NOT scaLE |

|REMO\""E AlLL SHARF EDGES AND BURRS|

| REPORT ANY ERRORS |

| FinDouBT AsK |

LABELLING NOTES - MODEL NUMBER OF CABLE IS EZT-3690-XX

TO LOCATE TO JUPITER CONNECTOR. EACH COLOUR

@.@ NOTE - DIAGRAM SHOWS END OF CABLE WIRE ORIENTATION
RED

D WHERE XX IS THE LENGTH OF THE CABLE IN METERS. REPRESENTS ONE TWISTED SCREENED PAIR.
SERIAL NUMBER IS THE NEXT CONSECUTIVE NUMBER TAKEN J—
FROM THE SERIAL NUMBER LOG.
COVER LABEL WITH 1 x 50MM CLEAR HEATSHRINK
ENGRAVE MODEL AND SERIAL NUMBER
!
CABLE TYPE - 7 x0.5MM= STP CABLE (AAE NO. ELDO50029)
- CABLE LENGTH TO BE SPECIFIED ON ORDER
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G APOGRS485 B BLACK (4} 7 s
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J APOG SYNC B BLACK (5} ] ui
X SCREEN SCREEN (5) 21 wi
K USBL RS422 BX A GREEN (6} 10 T
L USBLES422 RX B BLACK (6} 11 uy
| Y SCREEN SCREEN (6) 72 g
M USBLRS422TX A WHITE (7) 2
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Applied Acoustic Engineering Limited is a leading company in the design and
and marine seismic survey equip t

£

ture of a wide range of subsea navigation and positioning products,

The extensive product range includes the innovative USBL tracking system, Easytrak, a variety of positioning and release beacons and
seismic sub-bottom profiling equipment for offshore geotechnical and seabed analysis.

All products use acoustics, underwater sound waves, in location, positioning, navigation and data acquisition applications.
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