POS MV V4 Installation and
Operation Guide

Congratulations on your purchase of a POS MV system.
Applanix develops, manufactures, sells and supports precision
products that accurately and robustly measure the position and
orientation of vehicles in dynamic environments. Applanix Position
and Orientation Systems (POS™) are used in a variety of
applications including road profiling, aerial survey and mapping,
railroad track maintenance and seafloor mapping. Applanix strives to
support customers around the world with exceptional service -
anywhere, at anytime.
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General Notice

Although every care has been taken to ensure that this manual is reliable and
accurate, Applanix Corporation (here after referred to as Applanix) provides it
“as is” and without express, implied, or limited warranty of any kind. In no
event shall Applanix be liable for any loss or damage caused by the use of
this manual.

This manual describes the POS MV™ in detail and contains full installation
and operating instructions. This manual is an important part of the system and
should remain with the installation.

It is the customer’s responsibility to ensure that there are adequate mounting
facilities, and to carefully plan the component layout. Applanix will not be
responsible for damage caused by improper installation or inadequate
environmental conditions.

Applanix reserves the right to change the specifications and information in this
document without notice.

The information contained herein is proprietary to Applanix. Release to third
parties of this publication or of information contained herein is prohibited

without the prior written consent of Applanix.

Pentium® is a registered trademark of Intel Corporation. Microsoft®,
Windows®, and Windows NT® are registered trademarks of Microsoft
Corporation.

All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system or transmitted in any form or by any means without the prior
written consent of Applanix.

Copyright® Applanix Corporation, 2005.

Printed in Canada.
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For Our European Union Customers
A New Recycling Program

Applanix recognizes the importance of minimizing the environmental impacts
of our products. We endeavour to meet your needs, not only when you
purchase and use our products, but also when you are ready to dispose of
them. Applanix is actively pursuing, and will continue to pursue, the expanded
use of environmentally friendly materials in all its products. In addition, we
have established a convenient and environmentally

friendly recycling program.

As Applanix makes additional recycling facilities
available for your use, we will post their locations
and contact information on our recycling
instructions Web page. In the meanwhile see
Appendix A, page A-1, for Applanix contact
information.

WEEE is Waste Electrical and Electronic Equipment, products that operate on
electrical power.
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About This Document

Text Conventions

The following text conventions are used in this manual:

Emphasize a term - italic font (e.g. “An Inertial Frame is @)

Referring to another manual, or to a file name - italic font (e.g. “read
Power Requirements” or “locate the start.exe file”)

Referring to a placard label - regular font (e.g. “the COM connector”)

Referring to a window label - bold font (e.g. “select the Add, Remove
Programs from”)

Path statement - bold font (e.g. “select directory C:\My Computer\
Working Files\”)

Menu statement - bold font (e.g. “select Insert, AutoText, Closing
window menu”)

Web address statement - bold font (e.g. “select http://www.
applanix.com from”)
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Symbols
The following symbols appear in this manual:

Warning - operating Caution - procedures,
procedures, practices, etc.,

o practices, etc., which, if not
which, if not correctly
. correctly followed, could result
followed, could result in . .
in damage or destruction of

I[i)]%rsonal injury or loss of equipment, or loss of data

A Electrostatic Discharge A .
e (ESD) sensitive material Fragile/Breakable

@ Hint - provides a suggested

method or approach Electrocution hazard

Document Number

PUBS-MAN-000047, Revision 1, dated 22 June 2005

References

PUBS-MAN-000050, Remote Analog Unit User Guide
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POS MV V4 Installation and Operation Guide

Introduction

1.0 Introduction

The Applanix POS MV is a Position and Orientation System for Marine
Vessels (POS MV). The system provides accurate navigation and attitude
data for use by equipment on board the vessel, such as a multi-beam sonar,
to correct for the effects of vessel motion during survey operations.

This manual contains full installation and operating instructions and is an
important part of POS MV. The manual should remain easily available for use
by those who will install, operate and maintain the system.

Installation and operation of POS MV are not complex tasks. However, you
should spend time to familiarize yourself with the contents of this manual
before you start to install or use the system.

Provided you follow the installation, operation and maintenance instructions
included throughout this manual, POS MV will operate reliably and supply
measurements to its specified accuracy.

Unless otherwise stated, the units used throughout this manual conform to the
Sl International system of units.

Manual Contents

For your convenience, this manual includes several sections, each of which
describes specific features of POS MV:

Note: Read sections one to three before you attempt to install POS MV.

Section 1.0:  Contains introductory notes and describes POS MV and its
subsystems.
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Section 2.0:

Section 3.0:

Describes the physical and electrical installation of POS MV.
This section also explains how to select the best location to
install the Inertial Measurement Unit (IMU).

Explains the data formats for each of the interface ports
located on the rear panel of the POS Computer System
(PCS).

Note: Read sections four to seven before you use POS MV.

Section 4.0:

Section 5.0:
Section 6.0:

Section 7.0:

Describes how to power-on and configure the POS MV after
you have installed it.

Describes how to operate the POS MV during a survey.
Describes how to operate the POS MV TrueHeave feature.

Provides detailed specifications for the POS MV.

Note: Read sections eight and nine if POS MV fails to operate normally due

to a suspected fault condition:

Section 8.0:

Section 9.0

Describes the diagnostic functions available from POS MV
and suggests some basic maintenance procedures.

Describes the function of the various PCS components and
suggests procedures to help you identify, find and clear a
suspected fault condition.

Note: For reference, this manual also contains Appendices that provide
additional information about POS MV.

Appendix A:

Appendix B:

Technical support and service instructions.

Includes a simplified theory of operation.
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Appendix C:  Provides details of the Applanix training programme available
for anyone involved with POS MV.

Appendix D:  Explains how to install the MV-POSView Controller software
onaPC.

Appendix E:  Provides dimensioned mechanical drawings of the POS MV
system.

Appendix F:  Provides a suggested ‘Patch Test’ procedure.
Appendix G:  Provides an overview of the POS-GPS timing conventions.

This manual uses a number of specialized terms and abbreviations. Refer to
the Glossary, located at the end of the Tables of Contents, for an explanation
of these terms and abbreviations as used in the context of this manual.

Operators who intend to write their own Ethernet software or data extraction
software should contact Applanix for additional information on the POS MV

Ethernet interface. Refer to Technical Support and Service on page A-1 for

contact procedures.

System Description and Overview

POS MV consists of a rack mountable POS Computer System (PCS), a
separate Inertial Measurement Unit (IMU) and two GPS receivers. Three
sensors, the IMU and the two Global Positioning System (GPS) receivers
deliver an accurate and comprehensive data set, including:

* Geographic position (latitude, longitude and altitude)
* Heading
+ Attitude (roll and pitch)

* Vertical displacement (heave)

Copyright © Applanix Corporation, 2005



POS MV V4 Installation and Operation Guide

Introduction

1-4

*  Velocity

*  Acceleration

* Angular rate of turn

* Performance metrics

* Fault detection and reporting

POS MV combines the IMU and GPS sensor data into an integrated
navigation solution. There are two navigation algorithm designs incorporated
into the system, namely tightly coupled and loosely coupled inertial/GPS
integration. Tightly coupled inertial/GPS integration involves the processing of
GPS pseudorange, phase and Doppler observables. In this case, the GPS
receiver is strictly a sensor of the GPS observables and the navigation
functions in the GPS receiver are not used. With loosely coupled inertial/GPS
integration, the GPS position and velocity solution are processed to aid the
inertial navigator.

POS MV employs tightly coupled integration to enhance performance,
especially rapid Real-Time Kinematic (RTK) recovery after a loss of GPS
signal reception. Previous POS MV systems only employed a loosely coupled
integration design. Depending on the availability and relative quality of sensor
inputs such as primary GPS, auxiliary GPS and base station GPS corrections,
POS MV will automatically switch between tightly coupled and loosely
coupled algorithms to ensure maximum performance.

With its use of leading-edge technology, POS MV marks a significant
breakthrough in the field of aided inertial navigation and precision motion
measurement for use in marine applications. The accuracy and stability of
measurements delivered by the system remain unaffected by vessel turns,
changes of speed, wave-induced motion, or other dynamic manoeuvres.
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Therefore, by using POS MV, you can continue survey operations during poor
weather and throughout deteriorating sea conditions. This allows a more
efficient use of survey time and a reduction in the overall cost of the
operation.

POS MV generates attitude data in three axis. Measurements of roll, pitch
and heading are all accurate to £0.02° or better, regardless of the vessel
latitude. Heave measurements supplied by POS MV maintain an accuracy of
5% of the measured vertical displacement or £5 cm (whichever is the larger)
for movements that have a period of up to 20 seconds.

The system includes a compact disk containing the MV-POSView Controller
program, which runs on a PC under Microsoft Windows ™. After you install
POS MV, you can use this program to configure the system and monitor its
status during operation.

After you have configured POS MV successfully, you can operate the system
in two start-up modes:

* You can use the controller program to enable navigation mode and to
monitor the status and performance of the system, or

* You can operate the POS MV in stand-alone mode. In this mode,
after power-on the system will enable navigation mode and deliver
measurements automatically through whichever ports you have
selected.

Communication between POS MV and the controller program is through a
10/100BaseT Ethernet link:

+ Data output by POS MV may use the Universal Datagram Protocol
(UDP) so that other computers attached to the same Ethernet Local
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Area Network (LAN) can receive the data or Transmission Control
Protocol (TCP) so that only a single computer can receive the data.

*  The controller program uses Transmission Control Protocol (TCP) to
issue commands to POS MV. This blocks other computers on the
LAN from receiving the controlling messages, and prevents POS MV
from responding to any other source of controlling message.

Fault Detection, Isolation and Reconfiguration (FDIR) enhances the operating
reliability of POS MV. This feature allows the system to monitor the health of
its various sensors so that it can reconfigure itself to isolate any that show
degraded performance. POS MV also estimates and corrects sensor errors
on an ongoing basis using a Kalman Filter that allows it to produce consistent
and accurate results.

Operating Modes
POS MV has two operating modes:

Standby Mode: Following power-on, the IMU, GPS receivers and the
processor perform self-test sequences after which
POS MV enters standby mode. Typically, this process
takes 30 to 40 seconds to complete.

The system will remain in standby mode until you
command a change to another mode, or unless you have
enabled ‘AutoStart’. With AutoStart enabled, the system
will transition automatically into navigate mode.

Applanix ships POS MV with AutoStart enabled.
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Navigate Mode:  Navigate Mode is the normal operating mode of POS MV.

Once you have selected this mode, the system will go
through several stages of navigate mode until it reaches
the final stage, which indicates that POS MV has reached
its full user-defined operating accuracy.

Subsystems

POS MV includes three subsystems: the PCS, IMU and two GPS receiver
cards. The following paragraphs describe these individually and Figure 1
shows these major components.

1. POS MV rack mount POS Computer System (PCS)
2. Two GPS Antennas
3. Inertial Measurement Unit (IMU)

Figure 1: POS MV Components

POS Computer System

The POS Computer System (PCS) comprises the processor, GPS receivers
and interface cards necessary to communicate with and process the IMU and
GPS data.

Inertial Measurement Unit

The IMU comprises three solid-state linear accelerometers and three solid-
state gyros arranged in a triaxial orthogonal array. These sensitive
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components, together with the electronics to convert their analog outputs into
the digital information required by the PCS, are all contained in a sealed unit
that requires no maintenance.

IMPORTANT

During manufacture, the IMU housing is purged with nitrogen gas that
removes moisture and dust to protect the sensitive electronics. Do not
open the IMU housing for any reason. Opening the IMU housing will
void the warranty.

While the array of linear accelerometers sense acceleration in all three
directions, the array of gyros sense angular motion around all three axis
centred on the IMU. The PCS receives these measurements from the IMU
and uses them to compute the measurements of motion. Refer to the Theory
of Operation description on page B-1 for a more detailed explanation of the
POS MV operating theory.

GPS Receivers

POS MV includes two GPS receiver cards:

» A primary receiver card provides the position, velocity and raw
observation information to POS MV. It also provides a one Pulse Per
Second (PPS) strobe together with a time message that POS MV
uses to accurately time-stamp data output with Universal Time
Coordinated (UTC) or GPS time.

* A secondary receiver card, in conjunction with the primary receiver
card, allows POS MV to compute GPS heading aiding by performing
carrier phase differential measurements between the two GPS
receivers.
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The system includes two identical antennas with 15 metre (~49 V4 feet) long
connection cables. You must connect each receiver to a GPS antenna to
receive GPS signals from the orbiting constellation of satellites.

The antennas supplied with the system have excellent phase centre stability.
If you use alternative antennas with POS MV, Applanix cannot guarantee the
heading or position performance of the system.

GPS Azimuth Measurement Subsystem

GPS Azimuth Measurement Subsystem (GAMS) is a unique feature of

POS MV that allows the system to achieve exceptional accuracy in the
measurement of heading. The GAMS subsystem uses two GPS receivers and
antennas to determine a GPS-based heading that is accurate to 0.02° or
better (using a two-metre [~6 % feet] antenna baseline) when blended with
the inertial navigation solution. POS MV uses this heading information as
aiding data together with the position, velocity and raw observations
information supplied by the primary GPS receiver.

GAMS provides heading aiding to POS MV. To understand the effect that
GAMS has on the system it is useful to compare system performance with
and without GAMS, see Table 1.

Note: Operation without GAMS will occur when POS MV has insufficient data
to compute a heading solution.

Before POS MV can deliver valid measurements for use in your application,
you must configure the system with the relative mounting angles between the
IMU, the vessel, and the multi-beam transducer. You do this by selecting a
convenient and fixed reference point on the vessel, and by defining a
reference frame orientation centred on that point.
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Table 1: System Performance

Parameter Without GAMS With GAMS
Heading 0.2° to 2.0° RMS after 0.02° (or better) independent
accuracy: POS MV achieves full of vessel manoeuvres and

alignment (depending on the | latitude. POS MV tolerates

nature of vessel GAMS outages lasting

manoeuvres). Heading several tens of minutes with

accuracy degrades at no significant degradation of

latitudes above 50°. heading accuracy.
Alignment Heading alignment can take | Alignment occurs within two
time: as long as 30 minutes. to five minutes.
Vessel More frequent vessel Accuracy is independent of
manoeuvres: | manoeuvres will improve the | vessel manoeuvres.

accuracy of heading

measurements. To obtain a

faster alignment and better

accuracy the vessel must

perform a calibration

manoeuvre at intervals of ten

minutes or less.

Follow the instructions in the Installation Parameters description on page 2-30

to measure the mounting angles of the IMU, vessel and multi-beam

transducer relative to the reference frame that you have defined. Refer to the

POS MV Configuration description on page 4-11 for instructions to configure

POS MV with these important parameters.

When correctly configured with this information, POS MV delivers

measurements for use by the multi-beam transducer, compensated for any

difference in mounting angles between the transducer, the IMU, the vessel

and your chosen reference frame.

1-10
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Operation without GAMS

Figure 2 and the following paragraphs describe how POS MV computes
heading without GAMS.

After power-on and the initialisation and self-test routines have finished, the

IMU performs a levelling routine to establish a locally level reference frame.
This occurs rapidly and usually finishes within 30 seconds.

POS MV without
GAMS heading aiding

IMU begins levelling
POS MV power-on and heading
alignment

Up to 30 minutes
to complete

Ship frame wrt
reference frame
mounting angles

Heading
information

Vessel heading )
accuracy = 0.2 to 2 Rotation

degrees

IMU wrt reference
frame mounting
angles

/

A

Rotation

Sensor 1 (Sonar) wrt
reference frame
mounting angles

Sonar heading
accuracy = 0.2 to 2
degrees

Figure 2: Heading Measurement without GAMS

Following its levelling routine, the IMU begins to align itself to true north. This
process, called gyrocompassing, occurs much more slowly and can take from
5 to 30 minutes to complete. The time taken to complete this process will
depend on the latitude and on the manoeuvres that the vessel performs
during the operation.
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A more accurate and rapid alignment will occur if the vessel performs a
number of calibration manoeuvres during the alignment process. These
manoeuvres consist of full turns, starts and stops, S-curves and figure-of-
eight turns.

After alignment, the IMU delivers measurements of its heading with respect to
true north. These are accurate to between 0.2° and 2.0°, depending on the
manoeuvres made by the vessel and its latitude. Manoeuvres that are more
frequent will yield a more accurate heading result, while operation in higher
latitudes will degrade the unaided heading accuracy.

POS MV rotates the IMU heading measurement, using the relative mounting
angles between the IMU, the vessel, the transducer and your chosen
reference frame, and delivers heading measurements valid for the multi-beam
transducer and the vessel.

Operation with GAMS

Figure 3 and the following paragraphs describe how POS MV computes
heading with GAMS heading aiding.

After power-on and the initialisation and self-test routines have finished, the
IMU performs a levelling routine to establish a locally level reference frame.
This occurs rapidly and usually finishes within 30 seconds.

Following its levelling routine, the IMU begins to align itself to true north. This
gyrocompassing process is aided by the heading input from GAMS and is
completed within two to five minutes, depending on how long it takes GAMS
to come online.
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POS MV power-on

POS MV with GAMS
heading aiding

IMU begins levelling
and alignment

IMU wrt reference
frame mounting
angles

Levelling
& alignment data

| GPS derived heading
information

After levelling
& alignment

Rotation

A

Surveyed antenna
baseline vector

GAMS

Heading aiding information in
IMU coordinate frame

[

Ship frame wrt
reference frame
mounting angles

)

Heading alignment
complete within
2 to 5 minutes

Rotation

Vessel heading
accuracy = 0.02
degree

Heading
information

Sonar heading
accuracy = 0.02
degree

Sensor 1 (Sonar) wrt
reference frame
mounting angles

Figure 3: Heading Measurement with GAMS
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GAMS heading error is largely due to GPS receiver noise and multipath
errors. By blending this information with the IMU data in the Kalman Filter,
POS MV can average the GAMS heading error down to a blended heading
accuracy of typically 0.02° RMS or better.
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The Kalman Filter uses information in the IMU coordinate frame. POS MV
must therefore rotate GPS heading information into this frame.

After alignment, the IMU delivers measurements of vessel heading relative to
true north. These possess an accuracy of 0.02° RMS or better, independent
of vessel manoeuvres or latitude.

After alignment, the IMU delivers measurements of multi-beam transducer
heading relative to true north. These measurements possess the same
accuracy as those of vessel heading defined in the paragraph above.

Refer to the Theory of Operation description on page B-1 for a more complete
description of GAMS, together with an explanation of GPS carrier phase
differential position measurement, levelling, gyrocompassing and the Kalman
Filter.

Refer to the Lever Arm Distances, page 2-34, and the Antenna Separation,
page 2-39, descriptions for instructions to measure the mounting angles of the
IMU, multi-beam transducer and ship frames with respect to your chosen
reference frame.

Functions
The Applanix POS MV offers many advanced functions including:
* Motion measurement
» TrueHeave (software option)
* Analog interface (hardware option)
+ Position and velocity measurement
» AutoRecovery and fault detection, isolation and reconfiguration

¢ AutoStart
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* Ethernet Data logging
* Internal Data logging (hardware and software option)
+ Event tagging

The following paragraphs describe each of these functions.

Motion Measurement

The principal function of POS MV is to deliver dynamically integrated position
and orientation data. It delivers motion measurements (roll and pitch angle,
true heading and real-time heave) for use by external equipment such as
multi-beam sonar. The system also estimates and displays the accuracy of its
attitude and heading measurements.

TrueHeave

TrueHeave software option (different than real-time heave) is based on an
advanced two sided filter, making use of both past and present vertical motion
data to compute a significantly improved heave estimate. POS MV has
sufficient computational speed such that a secondary estimate of heave can
be accomplished shortly after the sonar acquisition event.

Delayed time heave output not only removes many of the compromises that
must be made in real-time, but provides near real-time Quality Control (QC) of
heave performance. The POS MV graphical interface includes a time series
plot of both real-time and TrueHeave estimates, which allows the operator to
react if a divergence between the two heave estimates is observed.

As a non-standard option, TrueHeave must be enabled before use. Contact
your Applanix Customer Support representative for the appropriate
authorization code; refer to page A-1.
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Refer to the TrueHeave Operation description on page 6-1 for a full
description of the data formats used by POS MV to output these parameters.

Analog Interface

The analog interface hardware option delivers motion measurements (roll,
pitch and heave) for use by external equipment such as an echo-sonar.
Contact your Applanix Customer Support representative for the details; refer
to page A-1).

Position and Velocity Measurement

POS MV supplies parameters such as the position, velocity, speed,
acceleration and angular rate of the vessel. The system also estimates and
displays the accuracy of some of these output parameters.

Refer to Interfaces and Data Formats on page 3-1 for description of the data
formats used by POS MV to output these parameters.

AutoRecover and Fault Detection, Isolation and
Reconfiquration

Because the IMU is the most important sensing subsystem in POS MV, errors
in communication between the PCS and the IMU can cause significant
problems. AutoRecovery is a feature that allows POS MV to recover from
such a communication error.

POS MV is tolerant of data corruption caused by noise or power problems on
board the vessel. However, the MV-POSView Controller program will alert
you if either of these problems becomes insurmountable, so that you can take
appropriate corrective action.
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Fault Detection, Isolation and Reconfiguration (FDIR) allow POS MV to
combine data from the GPS and the IMU sensor subsystems to offer the best
possible navigation solution for the current data quality.

The system monitors its sensor subsystems and determines which of them, if
any, shows a degraded performance. If it finds any sensor subsystem
operating with reduced performance, the system re-combines the available
data to retain the highest possible quality in the navigation solution.

AutoStart

You must first configure the system with the following parameters before it
can operate properly when you transition POS MV to its navigate mode:

* The lever arm distances including those from the IMU, multi-beam
transducer and the primary GPS antenna, to your chosen reference
point

« The sensor mounting angles of the IMU and the multi-beam
transducer relative to your chosen reference frame

These details are generally fixed at the time of installation. You can save
them to non-volatile memory so that POS MV initialises itself correctly during
each power-on sequence. If necessary, you can use the MV-POSView
Controller program at any time to alter and save any of the installation
parameters.

You can configure POS MV to enter navigate mode (the normal operating
mode) automatically after power-on. Alternatively, you can configure the
system to wait until it receives your command to enter navigate mode.

The ability to automatically enter navigate mode is called AutoStart. You can
use the MV-POSView Controller program to enable or disable AutoStart.
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Refer to the System Configuration section on page 4-1 for instructions to
configure the system using the MV-POSView Controller program. Refer to
Software Installation on page D-1 for instructions to install the MV-POSView
Controller program on a Personal Computer (PC).

Ethernet Data Logging

You can log processed navigation or raw sensor data through the Ethernet to
a controlling PC. Data gathered by the POS MV during a mission may be
post-processed using POSPac to further enhance the quality of seafloor maps
generated by multi-beam sonar systems. Contact Applanix for more
information on POSPac.

Ethernet Real-Time Loqgging

High rate data are available from the PCS data port using Universal Datagram
Protocol (UDP) broadcasts. The emphasis here is outputting data, even
though there may be some data loss.

Internal Data Logging

This hardware and software option uses a one-Gigabyte (1 GB) internal
memory device for logging data. The logging function is controlled from the
front panel LOGGING switch or from the MV-POSView menu bar. Contact
Applanix for more information on the internal data logging option.

Event Tagqging

POS MV provides the facility to ‘time tag’ events using either UTC or GPS
time.

Note: UTC and GPS times are not identical. Due to the occasional need for a
‘leap second’ to be applied to UTC, there is an integer number of seconds
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time difference between UTC and GPS time. Transitions between seconds
are precisely coincident for both UTC and GPS time.

Time tagging of events occurs through the EVENT port on the PCS rear
panel. To tag an event using UTC or GPS time you must provide POS MV
with a Transistor-Transistor Logic (TTL) level pulse. You can configure
POS MV for a positive edge trigger or a negative edge trigger. Connect the
TTL signal to an event line described in the EVENT Interface paragraph on
page 2-23.

You must also provide a reference ground on one of the ground lines.

Event time tagging occurs when the POS MV detects a TTL pulse on the
Event 1 or Event 2 line, it captures the exact time that corresponds to the
trigger edge (within a window 1 ps wide). Event records are available for
output on the Ethernet data ports or for internal logging. Contact Applanix for
advice if you need additional information about the Ethernet group structure.

Output Summary

There are several types of communication interfaces that POS MV can use to
supply its data. You must select whichever type will be most suitable for the
specific multi-beam sonar in use.

In some cases, a multi-beam sonar can accept data in more than one format
(for example analog or digital). However, for specific installations, one type of
communications interface usually provides for a more accurate data
exchange than the other.

Electrical noise or sonar timing can have a significant effect on the images
produced by the multi-beam sonar. You must consider this when you select
the communications interface used to supply position, attitude and motion
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data from POS MV. Because each installation will be different, this manual
cannot include explicit instructions in this area.

POS MV can use a variety of interface protocols to output information:
+ RS-232
« Ethernet
* Analog (optional)

Each interface protocol is unique. Refer to the Interfaces and Data Formats
description starting on page 3-1 for information on each of these interface
protocols.

Controller Software

You can use the MV-POSView Controller program to configure POS MV; the
controller ships with the POS MV system. For subsequent operation of the
POS MV you can use the controller program or you can configure the system
to start operating automatically with no further need for operator control. A
brief description of the AutoStart feature is located on page 1-17.

Refer to the Software Installation description on page D-1 for instructions to
install the MV-POSView Controller program on your PC. Refer to the System
Configuration description on page 4-1 and the System Operation description
on page 5-1 for instructions on how to use the controller program.
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2.0 Installation

Installation of the Position and Orientation system for Marine Vessels

(POS MV) is reasonably simple, provided the installation instructions, in this
manual, are carefully followed. Installation and connection of the POS
Computer System (PCS), the Inertial Measurement Unit (IMU) and the Global
Positioning System (GPS) antennas should only take a few hours.

This section of the POS MV manual explains each stage of the installation. By
following these instructions, you can unpack, install and configure the system
so that it is ready to operate with minimal delay.

Handling POS MV includes a number of assemblies that have
Precautions: special handling requirements.

Unpacking and Applanix tests the system thoroughly before shipping.

Storage: Special packing cases protect the system from impact,
shock and vibration during normal transit conditions.
Store the assemblies in their packing cases until you
need to install them.

Site Preparation:  Pre-plan the location and layout of the POS MV
assemblies. By preparing the installation site carefully,
you will improve the overall performance of the system.

Installation: You can reduce the time that it takes the system to
perform its initial configuration procedure by installing the
POS MV assemblies correctly. By taking sufficient care
as you install the POS MV you will allow the system to
deliver an accurate position and orientation solution.
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Installation After you have installed the POS MV assemblies, you

Parameters: must configure the system with a series of installation
parameters. POS MV stores these important parameters
in non-volatile memory for immediate use when you
power-on the system.

Installation This subsection includes a simple installation checklist.

Checklist: Verify each aspect of system installation to ensure you

have installed the POS MV with minimal disruption to the
vessel or its crew. The list will also help you to install the
system in a way that provides the best possible
performance.

Handling Precautions

To prevent damage to the system components handle all POS MV
assemblies with care. The following paragraphs explain the special handling
precautions that apply to the IMU, PCS and GPS antennas.

Inertial Measurement Unit

The IMU contains sensitive and expensive solid-state
accelerometer and gyro components. Permanent damage to
these components will result if handled roughly.

Exercise care when handling this unit; in particular, be careful when placing
the IMU on or mounting it to any surface. Field repair of the IMU is not
possible. If this unit develops a fault or becomes damaged it must be returned
to Applanix for repair. Refer to Technical Support and Service on page A-1 for
procedures.
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POS Computer System

Field repair of the PCS is not recommended. If this unit develops a fault or
becomes damaged it must be returned to Applanix for repair. Refer to
Technical Support and Service on page A-1 for procedures.

Consider the following when handling the PCS:
* Handle with care.
« Do not drop from any height

* Observe standard Electrostatic Discharge (ESD) procedures.

GPS Antennas

Applanix supplies the POS MV with two identical GPS antennas - handle
these with care. Avoid scratching or damaging the antenna housings in any
way.

Any damage to the housings could impair the ability of the antenna to receive
satellite signals and therefore degrade the performance of the associated
GPS receiver.

Unpacking and Storage

The supplied POS MV components and cables are listed on the packing list
shipped with the system. Physically verify that each item is present.

Applanix tests the POS MV system electrically and mechanically prior to
delivery. The protective transit case prevents damage during shipment and
ensures the operating integrity of the system.
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IMPORTANT

Retain the original POS MV equipment packing cases. Transport or
return POS MV equipment in the original packing cases. Improper or
inadequate POS MV equipment packing for storage or transport will
void the warranty.

Applanix supplies two transit cases when shipping the POS MV equipment:

+ The first transit case contains the IMU, GPS receiver software and
manuals, MV-POSView Controller program, POS MV Installation and
Operation Manual and all cables.

* The second transit case contains the POS Computer System and the
GPS antennas.

Upon receipt of the system, check all items carefully against the shipping
documents and inspect them for any damage that may have occurred during
transit. If any damage has occurred, file a claim with the carrier and notify
Applanix immediately. Refer to Technical Support and Service on page A-1
for postal address, contact telephone and fax numbers, and e-mail and Web
address for Applanix.

Storage

When storing the POS MV system for an extended period, ensure the
following conditions are maintained:

*  Protect the PCS from moisture and excessive humidity (maximum
95% non-condensing) or temperature extremes (below -25 °C or
above +85 °C).

*  Protect the PCS and IMU from accidental damage by storing in their
original shipping cases.
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»  Store all remaining components in their original shipping cases.

Site Preparation

You can install the system more efficiently if you give early and careful
consideration to the location and layout of the POS MV components.

You should read and understand the instructions in the Installation and
Installation Parameters topics on pages 2-8 and 5-28 before you commence
to install the POS MV. By taking this precaution, you will become more
familiar with the requirements of the system and will be less likely to
encounter unexpected problems during this important operation.

Note: Before installing the POS MV, make certain that adequate mounting
provisions exist for all components of the system.

Power Requirements

Applanix strongly recommends that you arrange to supply electrical power to
the PCS from an Uninterrupted Power Supply (UPS). This is for two reasons:

* Usually, the electrical supply on board the vessel will be noisy.
Although the POS MV includes power supply conditioning circuitry, it
is a sensible precaution to make certain the power supply is ‘clean’
before it enters the system.

* The electrical supply on board the vessel may be unreliable and may
drop out or fall to an unacceptable level unexpectedly.

A suitable UPS will ‘clean’ the electrical supply before it enters the PCS and

will continue to supply power for a short period if the electrical supply fails for
any reason. The UPS should be able to supply the total power requirements

of POS MV:
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POS Computer System

Voltage: 210 to 250 Vac (50 Hz) or
105 to 125 Vac (60 Hz)
Maximum power: 80 W
GPS Antennas
Voltage: Supplied by the GPS receiver
via the antenna coaxial cable
IMU
Voltage: Supplied by the PCS via the

IMU cable

Environmental Requirements
GPS Antennas

To receive GPS satellite signals without interruption, the GPS antennas
require a clear view of the sky from horizon to horizon in all directions. You
must mount them outside in an elevated position on the vessel. Follow the
instructions in the GPS System paragraphs on page 2-8 to install the GPS
antennas.

Although the antennas are tolerant of an exposed mounting position, please
observe the following environmental limits when installing these components:

*  Operating temperature: -40 to +70 °C
*  Operating relative humidity: 0 to 100%

Inertial Measurement Unit

The IMU has an enamel coated aluminium housing. If you intend to mount the
IMU against a steel hull, use stainless steel spacers of 5 mm (*/4 in)
thickness between the IMU and the hull to prevent galvanic corrosion of the
housing.
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Follow the installation instructions listed on page 2-11, Inertial Measurement
Unit, to select a suitable mounting location for the IMU. Observe the following
environmental limits when selecting a mounting location for the IMU:

»  Operating temperature: -40 to +60 °C
*  Operating relative humidity: 0 to 100%

» Although the IMU has a sealed nitrogen-filled housing, it has an
Ingress Protection (IP) rating of 65 (defined in the International
Electrotechnical Commission [IEC] standard 60529) and is not depth-
rated; do not mount the IMU where it can become immersed in water

POS Computer System

Applanix ships the PCS in a protective transit case that must be removed
prior to operation. The PCS is installed in a 19-in (48.3 cm) instrument rack
that provides isolation against shock and vibration. Follow the instructions in
the POS Computer System paragraphs on 2-15 to install the PCS in an
instrument rack.

Observe the following environmental limits when installing the PCS:
*  Operating temperature: 0 to +55 °C
*  Operating relative humidity: 10 to 80%, non-condensing

* Do not expose the PCS to temperatures below -25 °C (-13 °F) or
above +85 °C (+185 °F), or to rapid temperature changes
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GPS System

Do not connect any input to the PPS OUT port. Connecting a
signal input to this port will damage the PCS interface circuitry.

The PCS includes a primary and a secondary GPS receiver for operation with
the POS MV.

Multipath reflections of the received GPS signals are the dominant source of
measurement errors in the heading aiding information computed by the GPS
Azimuth Measurement Subsystem (GAMS). Reflectors can include flat
surfaces on the vessel and the surface of the sea.

The POS MV GPS antennas may be installed anywhere on the vessel,
provided their locations meet the following criteria:

+ Observe the environmental limitations specified on page 2-6, GPS
Antennas.

+ Avoid GPS antenna locations that may experience multipath satellite
signals caused by reflections off nearby structures.

* Avoid mounting the GPS antennas where salt deposits can
accumulate and degrade the received signal quality. Remove salt
deposits by washing the antenna with fresh water.

* Do not mount the GPS antennas closer than 0.5 m (~20 in) to any
radar, UHF, satellite communications or other communications
antennas or transmitters.

* Avoid mounting the GPS antennas in areas that may experience high
levels of vibration, shock or electrical noise.
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* Both antennas must have the clearest possible view of the sky from
horizon to horizon in all directions. This means mounting them
outside and as high as possible on the vessel.

*  Mount the GPS antennas rigidly with respect to each other and with
respect to the IMU within the vessel. This requirement may be difficult
to achieve if the antennas are mounted on separate masts or on a
single mast that can flex with respect to the vessel. Relative
movement of one antenna with respect to the other of more than
0.5 cm (~%4 in), or of both antennas with respect to the vessel, will
introduce an extra source of heading error to degrade the POS MV
heading accuracy.

* Do not mount the antennas near any large flat surface. Large flat
surfaces are a source of multipath reflections that may degrade the
accuracy of POS MV heading measurements.

* The system includes two GPS antennas. Install these so that they
have less than 5 m (~16 % ft) separation distance between them. The
antenna separation distance must be more than 1 m (~3 % ft) in the
horizontal vector, but it is recommended that the antennas be at least
2 m (~6 Y2 ft) apart.

*  Mount both antennas so that the labels on their top surfaces point in
approximately the same direction. This precaution means that both
antennas have the same orientation relative to the vessel.

The phase centres of the GPS antennas may move by several millimetres as
the vessel turns or as satellites move across the sky. When both antennas
have the same orientation, their phase centres will move approximately
together. This will allow a better heading resolution by GAMS.
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Install GPS Antennas

The following instructions refer to the GPS y/’fﬁ

antennas as the primary and the secondary units, >N~

although both antennas are physically and D]I]I:[
electrically identical. Identify, label and connect Figure 4: GPS Antenna
the antennas in the following manner:

*  Primary antenna to ANT1 port on the PCS
+ Secondary antenna to ANT2 port on the PCS

Note: POS MV includes two low-loss antenna cables with connectors at each
end. These cables are standard length of 15 m (~49 Y ft). Applanix can
supply longer GPS antenna cables on request, up to a maximum allowable
length of 50 m (~164 ft) with a maximum signal loss of eight Decibels (dB). It
is not necessary for both cables to be the same length.

1. Install the primary and secondary antennas at the positions you have
chosen and prepared.

Note: Orient the label on the top surface of the secondary antenna
so that it points in approximately the same direction as the label on
the primary antenna.

2. Connect the Threaded-Neill-Concelman (TNC) cable connector to the
GPS antenna and tighten the connection. Use waterproof tape and a
suitable silicone sealant to protect the connection against the ingress
of water or dirt.

3. Route the antenna cable from the primary antenna to the PCS
mounting location. Avoid subjecting the cable to sharp bends or other
mechanical stresses; minimum bend radius of LMR 400 cable is one
inch (25.4 mm). Use cable clips to secure the cable at regular
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intervals along its length. At the PCS mounting location, identify the
cable clearly as the primary antenna.

4. Connect the primary antenna cable to the ANT1 port on the PCS rear
panel.

5. Route the antenna cable from the secondary antenna to the PCS
mounting location. Avoid subjecting the cable to sharp bends or other
mechanical stresses. Use cable clips to secure the cable at regular
intervals along its length. At the PCS mounting location, identify the
cable clearly as the secondary antenna.

6. Connect the secondary antenna cable to the ANT2 port on the PCS
rear panel.

Note: You must identify the primary and the secondary antennas
clearly. POS MV uses the lever arms distances between your chosen
reference point and the primary GPS antenna to generate a
navigation solution.

Once the GPS antennas are installed, measure the antenna separation
distance. POS MV can calculate this distance automatically during the
installation calibration routine, although it will mean the routine will take longer
to complete. If you make a manual measurement instead, record the distance
between the antenna phase centres to an accuracy of £5 mm (%4 in). The
GPS antenna footprint is shown in Figure 79 on page E-3.

Inertial Measurement Unit

A The IMU contains sensitive and expensive solid-state
accelerometer and gyro components. Permanent damage to
these components will result if handled roughly. To prevent
irreversible damage, handle the IMU with care while installing
the system.
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The IMU footprint is shown in Figures 77 and 78 on pages E-1 and E-2

respectively.

Locate the IMU

The IMU is a self-contained unit that must be connected to the PCS using the

supplied shielded cable. Consider the following guidelines when selecting a
location to install the IMU:

Observe the environmental limitations specified on page 2-6, Inertial
Measurement Unit.

Avoid mounting the IMU where it may experience high levels of
vibration, shock or electrical noise.

The standard IMU connection cable is 8 m (~26 ft) long. Plan the
system layout carefully so that the cable will fit between the IMU and
the PCS. Do not subject the cable to sharp bends or other
mechanical stresses. Applanix can supply a longer cable of up to

50 m (~164 ft) in length if necessary. Use suitable clips to support the
cable at intervals along its length.

Ensure the mounting location permits easy access to attach the cable
to the IMU.

Mount the IMU with its base plate nominally level.

Ideally, install the IMU at a location for which you require roll, pitch,
heading and heave measurements. Usually this implies mounting the
IMU close to, or even on, the multi-beam transducer. The chosen
location must provide rigid support so that the IMU does not move
relative to the GPS antennas; see GPS System on page 2-8.
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* ltis not necessary to install the IMU at the vessel’s centre of rotation.
There is no degradation of POS MV performance if the IMU is
mounted away from the vessel's centre of rotation, although this
offset should be measured and applied during configuration of the
system; see the POS MV Configuration topic starting on page 4-11.

* There is a label on the top plate of the IMU to identify its sensing axis.
It is not required to align these marks closely with the vessel or the
multi-beam transducer. Instead, measure the mounting angles, save
them in the PCS when you first power-on and configure the system.

* Two holes are predrilled in the base to accept 0.25 in (6.35 mm)
diameter alignment pins. These holes maintain IMU alignment when
the unit is replaced, see Figure 5.

MWaunting Hole Accepts
0.25 inch Diameter Bolt

Ground Connection
@ Screw

Hole for 0.25 inch
Alignment Fin

Power and Data
Connector

Figure 5: IMU Mounting Features
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Install the IMU

Once a suitable mounting location is selected, perform the following steps to
install the IMU:

1.

Attach the IMU to the mounting location using four 0.25 in (6.35 mm)
pan head bolts inserted through the fixing holes in the base plate,
isolating the IMU from the hull by way of an electrically non-
conductive material if possible. Use flat and shake proof washers
under the IMU mounting screws. Ensure that the flat washers (not
shake proof washers) are placed in direct contact with the IMU base
plate.

Tighten the mounting bolts in a uniform manner, exercising care not
to over torque. Avoid warping the IMU base plate.

If it is impractical to electrically isolate the IMU from the vessel, attach
a ground strap between the IMU ground connection screw and the
hull of the vessel to ensure adequate electrical noise protection.

Attach the IMU connection cable to the IMU connector and tighten the
locking collar by hand. Route the cable from the IMU to the PCS
mounting location. Avoid subjecting the cable to sharp bends or other
mechanical stresses. Use cable clips to secure the cable at regular
intervals along its length.

Connect the IMU cable to the IMU port on the rear panel of the PCS.
Tighten the locking collar by hand.

After IMU installation, measure the lever arm distances and the
mounting angles that POS MV requires to generate its navigation
solutions. Refer to page 2-30, Installation Parameters for details of
these parameters.
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POS Computer System

The PCS is the heart of POS MV and is based on an Intel Pentium processor.
The PCS footprint is shown in Figure 81 on page E-5.

Install the PCS

Remove the PCS from its transit case to allow connection and operation. With
the PCS removed from the transit case, you can install, connect and use the
unitin a 19 in (48.3 cm) instrument rack where it occupies two rack units of
space. Use an instrument rack that provides isolation against shock and
vibration.

Observe the following installation constraints:

é Do not hang the PCS from the loose panel mounting hardware.
Support the PCS weight from underneath while tightening the
panel mounting hardware.
+  Observe the environmental limitations specified on page 2-7, POS
Computer System.

* Do notinstall the PCS where it may come into direct contact with
water or high concentrations of dust.

+ The PCS may be mounted in a shock isolating 19-inch instrument
rack if one is available. The PCS occupies two rack units of space in
a 19-inch (48.3 centimetre) instrument rack.

* Do not mount the PCS to a vibrating surface or one that may

experience severe shocks.

* A minimum of 15 cm (~6 in) clearance is required behind the PCS
cabinet for cable connection and ventilation. Do not restrict the airflow
intakes located on each side of the cabinet. If necessary, provide
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additional fan ventilation inside the instrument rack to prevent
overheating.

* Provide sufficient cable lengths to allow easy connection to the ports
on the PCS rear panel.

Rear Panel Electrical Connections

The rear panel of the PCS provides connections for power and
communications with sensors and other devices, see Figure 6. Connector
interface requirements are described on page 2-19, Interfaces.

com(1) COM(4)

GPS1 GPS2
ANTY U o\_}b U o\_,b
[s] LAN (]
comz) COM(S) EVENT

) LR Lr O O Il\

=0

Figure 6: PCS Rear Panel

Use Table 2 as a guide when making cable connections to the PCS rear
panel.

Table 2: Connector/Cable Summary

Connector Cable Description
PWR, 3-pin | Standard 3- The internal power supply is auto-switching
male connector between:
cable * Nominal 110 Vac 60 Hz (range 105-125 V)
» Nominal 220 Vac 50 Hz (range 210-250 V)
IMU, 12-pin | Double- * RS-422 serial data
male shielded cable | * Supplies dc power and data to/from IMU
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Table 2: Connector/Cable Summary

Connector Cable Description
LAN, RJ-45 | Straight « Ethernet interface communicates with a
female through or controlling PC through this 10/100 Base-T
Cross over port
cable (meets |+ Port used to complete initial POS MV
Cat5) configuration
Note: The POS MV system may be configured in
the ‘AutoStart’ mode, so that subsequent operations
uses a standalone mode without the further need
for an Ethernet connection.
PPS OUT, |75 ohm « ATTL strobe at one pulse per second is
BNC female | coaxial cable active low for 1 ms
(RG59/U) + Falling edge of pulse is coincident with
exact GPS second
» Provides synchronization with GPS time
Note: Do not connect an input signal to the PPS
OUT port; otherwise, damage to the PCS interface
circuitry may result.
PPS IN, 75 ohm + ATTL strobe of one pulse per second for
BNC female | coaxial cable synchronization with GPS time
(RG59/U) » Only effective if external GPS option is
enabled through POS Config
EVENT, Single- + 2 digital I/P ports, TTL signal level
DB-9S shielded cable | * Events 1 through 2 time tagging
I2C, DB-9S | Single- Connects to the analog interface hardware
shielded cable | option, refer to page 2-24, 12C and RAU
Interface
GPS1 Single- + RS-232 Serial I/0 port (digital)
(primary shielded cable | ¢ I/P primary GPS receiver software upgrade -
GPS contact Applanix Customer Support for
receiver), details
DB-9P
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Table 2: Connector/Cable Summary
Connector Cable Description
GPS2 Single- + RS-232 Serial I/P port (digital)
(secondary | shielded cable |+ |/P secondary GPS receiver software
GPS upgrade - contact Applanix Customer
receiver)’ SUppOf’t fOI’ detaI|S
DB-9P
422, DB-9P | Single- Not implemented
shielded cable
COM(1), Single- RS-232 Serial 1/0 port (digital)
DB-9P shielded cable
COM(2), Single- RS-232 Serial 1/0 port (digital)
DB-9P shielded cable
COM(3), Single- RS-232 Serial 1/0 port (digital)
DB-9P shielded cable
COM(4), Single- RS-232 Serial 1/0 port (digital)
DB-9P shielded cable
COM(5), Single- RS-232 Serial 1/0 port (digital)
DB-9P shielded cable
ANT1, TNC | 50 ohm Supplies dc power to and receives signals
female coaxial cable |from primary GPS antenna
(RG303/U)
ANT2, TNC | 50 ohm supplies dc power to and receives signals
female coaxial cable |from secondary GPS antenna
(RG303/U)

If the POS MV receives power from an Uninterruptible Power Supply (UPS),

make certain that it is operating at the correct voltage; refer to the Power

Requirements description on page 2-5 for details. Good grounding practices

are essential for proper operation of the POS MV system.
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Note: If the analog interface hardware option is in use, ensure that the PCS
and the multi-beam sonar are grounded at the same point.

Interfaces
Applanix ships the POS MV with the following cables:

«  PWR cable

IMU data and power cable

LAN (Ethernet) cable

GPS1 and GPS2 cables

*+ ANT1 and ANT2 (one with each GPS antenna)
Cables not included with each POS MV:

+ PPSIN or PPS OUT cables

+ EVENT cable

* 12C to POS INTF and ANALOG I/O cables (part of the analog
interface hardware option)

«  COM(1) through COM(5) cables

The following paragraphs provide cable and interface details for the active
ports on the PCS rear panel, refer to Table 2 on page 2-16.

IMU Interface

The IMU port on the PCS rear panel accepts the data and power cable from
the Inertial Measurement Unit. The port supplies power for IMU operation and
receives inertial measurements from the IMU.
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Connection is through a double-shielded RS-422 data cable that has three

twisted pairs and three power conductors; it uses KPTO7E14-12P, 12-pin

connectors at both ends. The standard IMU data and power cable is 8 m

(~26 "4 ft) long; longer cables can be ordered from Applanix for special

installations.

Figure 7 and Table 3 illustrate and list the pin arrangements of the Type 2

IMU power and data cable. The twisted pairs are on pins A/B, C/D, E/F and

JIK.
) ™
A T
I 7w | A SRXCINS
» J r ! White Green H r| 4 N
; —_——— e e —_——— — — — y
B | . i | B srxcin-
CIvN/ |-t ___ =l C TOVIN+
| o —
D| A ¢ T~ T T T T T T T T T T T T M| D Tovin
E ; : H
W[ — | E SDATAIN+
| White  Blye ! '
e = — — — — — — — — — — — — — — — UT N\
5 a1 T 4 D Fosoatam
N e e = A | J v
I Blaggwiic ;
L e = — e e e e - — — — T\
K4 T "L M| K +24vDCRET
G Nl e e — — i, "'/ G GND
/: r | White Orange H \'I :\
{ +—_—— - - — — ——— —— — = h
H|T: e il H Ne
L he \ ! Inner Shield ‘-_ ‘.' L N/C
M T = SuerShild #—J) M Chassis GND
PCS Case IMU Case Data
Connector Connector

Figure 7: Type 2 IMU Power and Data Cable

Copyright © Applanix Corporation, 2005



POS MV V4 Installation and Operation Guide

Installation
Table 3: IMU Connector Pin Assignment
PIN Pin Description s.’;g::' Dﬁi:'cr;?c:n
A Serial Data Clock Receive + (SRXC IN+) RS422 Input
B Serial Data Clock Receive - (SRXC IN-) RS422 Input
C TOV + (TOV IN+) RS422 Input
D TOV - (TOV IN) RS422 Input
E Serial Data + (SDATA IN+) RS422 Input
F Serial Data - (SDATA IN-) RS422 Input
G GND N/A N/A
H N/C N/A N/A
J +24 Vdc (+24 VDC) N/A N/A
K 24 Vdc Return (+24 VDC RET) N/A N/A
L N/C N/A N/A
M Chassis GND N/A N/A
POS MV Rear Panel
KPTO6F14-12P
12 Pin Male Connector

LAN (Ethernet) Interface

Applanix supplies a MV-POSView Controller program with the system that
runs on an IBM compatible PC under Microsoft Windows® 2000, NT 4 or XP.
The controller program is not compatible with Microsoft Windows® 3.1 or 3.11.

The link between POS MV and the PC uses a 10/100BaseT Ethernet
interface connected to the LAN port on the PCS rear panel. This interface
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conforms to the Institute of Electrical and Electronics Engineers (IEEE)

standard 802.3. Table 4 provides a LAN port pin assignment, as well as pin
associations for a crossover and a straight through cable.

Table 4: LAN Connector Pin Assignment

. . o Signal Signal
Pin Pin Description Type Direction
TX + Analog Bidirectional
TX - Analog Bidirectional
RX + Analog Bidirectional
4/5 N/C N/A N/A
6 RX - Analog Bidirectional
7/8 N/C N/A N/A
1 8
POS MV Rear Panel w
RJ-45 Female Connector
Pin out fora 3 TD+ «——» RD+3 , 3 TD+ TD+3
straight 6TD- «—»RD-6 |Finoutfora gqp TD- 6
through 1RD+ «——» TD+ 1 cr%slsover 1 RD+ RD+ 1
cable 2RD- «—» TD- 2 |C@P€ 2 RD- RD- 2

PPS Interfaces

The PCS requires the one Pulse Per Second (PPS) signal for internal timing

requirements. This signal is obtained from the primary GPS receiver, either
internal or external. In addition, the PPS OUT port will duplicate the 1PPS
signal from the selected source. The input signal (PPS IN port) is only

effective if the external GPS option is enabled through the POS Config menu

selection in MV-POSView. Figure 8 provides a functional diagram.

2-22
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Primary
—— PPSInPorte— o + @& GPS

Receiver

9

External PCS :

GPS Timing POS Config
Receiver Circuits | | ] Software
PPS QOut Port &—

Figure 8: PPS Port Signal Sources - Functional Diagram

Note: A cable must be constructed and installed to couple the 1PPS signals
to other equipment.

The PPS output port is an active circuit. Ensure that an ‘input
signal’ is NOT connected to the PPS output port, otherwise
damage may resulit.

The 1PPS signal (input or output) is an active ‘LOW’ Transistor-Transistor
Logic (TTL) level strobe that occurs at a 1 Hz rate. The leading edge of the
strobe is coincident with the exact GPS second. The corresponding GPS time
message that specifies the Universal Time Coordinated (UTC) time of the
1PPS is output on the GPS 1 port; refer to the GPS Interfaces description on
page 2-27 and to the GPS Timing Basics description starting on page G-3 for
more information.

EVENT Interface

The EVENT port permits access to the POS MV timing facility; refer to page
1-18, Event Tagging, for a detailed description of this function.

To time tag an event with Universal Time Coordinated (UTC) or GPS time,
supply a TTL level pulse whose rising/falling edge (configurable) corresponds
to the exact time when the event occurs. Connect the TTL signal to an event
in pin and it's associated return pin; refer to Table 5.

2-23
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Table 5: EVENT Connector Pin Assignment
Pin Pin Description Signal Type .Sign.al
Direction
1 N/C N/A N/A
2 Event 11In TTL Input
3 Event 2 In TTL Input
4 N/C N/A N/A
5 N/C N/A N/A
6 N/C N/A N/A
7 Event 1 Return N/A N/A
8 Event 2 Return N/A N/A
9 N/C N/A N/A
5 1
POS MV Rear Panel
DB-9S Female Connector ‘9’ oo ‘:

12C and RAU Interface

The analog interface hardware option delivers motion measurements (roll,
pitch and heave) for use by external equipment such as an echo-sonar.
Contact your Applanix Customer Support representative for the details; refer
to page A-1.

Figure 9 provides a block diagram of the Applanix proprietary option. The
Remote Analog Unit (RAU) converts the digitally encoded roll, pitch and
heave data from the PCS to analog data useable by other equipment. The
customer interface is at the ANALOG |/O connector located on the RAU;
Table 6 provides a connector pin assignment. Operating power for the RAU is
supplied by the PCS using the 12C to POS INF port cable.
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Applanix supplies the following for the analog interface hardware option:

One Remote Analog Unit (RAU)

One I12C to POS INTF port cable, 3 m (~9 % ft) long

One analog output cable (open tails at one end and an ANALOG 1/O

connector at the other end), 1 m (~3 % ft) long

Note: The analog output cable should not be extended by the customer

beyond a maximum length of 5 m (~16 ft); and then only with

consideration of the connection load.

Note: Longer I2C to POS INTF port cables are available from Applanix.

PCS Applanix
Proprietary
12C Cable
Port | [¢ >

POS
INTF
Port

RAU

ANALOG
/O Port

Figure 9: Analog Interface Hardware Option - Block Diagram

Table 6: RAU Analog I/O Connector Pin Assignment

Pin Pin Description S_;)g{::l Di?c:?;n
11 gr::;sdss GND (roll, pitch & heave N/A N/A
16 DAC 3 (heave) Analog Output
18 GND (DAC 3 return) N/A N/A
21 DAC 1 (roll) Analog Output
22 GND (DAC 1 return) N/A N/A
23 GND (DAC 2 return) N/A N/A
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Table 6: RAU Analog I/0 Connector Pin Assignment
. . i Signal Signal
Pin Pin Description Type Direction
24 DAC 2 (pitch) Analog Output
110 10, 12
to 15,17, |N/C N/A N/A
19, 20

Plug Assembly: 213851-1
Cable Clamp Body: 206510-1
Socket Assembly: 66105-1
24 Pin Male Connector

Four indicators (see Figure 10) provide an indication of the operational status
of the RAU. A description of their function follows:

* ERR (error) light - Indicates an under run error. This type of error
occurs when the host system commands a read request when there
is no data in the transmit memory. The error condition is cleared upon
subsequent commands issued by the host.

*  CAL (calibration) light - Indicates the initialization of the calibration
coefficients and the thermal drift processing functions. The light is
illuminated during normal operation.

*+  COM (communications) light - Indicates communication with the host.
The light illuminates with each communications packet commanded

by the host system.
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initialization sequence and that all functions within the RAU are

operational. The light is illuminated during normal operation.

| POS INTF Port |

| ANALOG VO Port |

CAL RDY

0000

Figure 10: Remote Analog Unit

GPS Interfaces

The serial digital port for each GPS receiver (GPS1 and GPS2) provides

access for receiver upgrading of its firmware; upgrade kits are available from

Applanix.

Applanix does not supply a cable with the POS MV cable set to make this

connection. Refer to Table 7 to construct a suitable cable.

Table 7: GPS Connectors Pin Assignment

Pin Pin Description Signal Type D_Sign_al
GPS 1 GPS 2 irection
RX 1 RX 2 RS-232 Input
TX 1 TX 2 RS-232 Output
GND GND N/A N/A
6’17";‘:9 N/C N/C N/A N/A
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Table 7: GPS Connectors Pin Assignment
Pin D ipti i
Pin in Description Signal Type .Slgn_al
GPS 1 GPS 2 Direction

1 5

POS MV Rear Panel

DB-9P Male Connector ©cooo
6 9

COM Interfaces

Serial cables for the COM ports cannot exceed 15 m (~49 ft) in length. To
ensure data integrity, use high quality RS-232 cable with its shielding
connected through the back shell to ground at both cable ends. Table 8
provides connector pin assignments.

Table 8: COM Connectors Pin Assignment

Pin Pin Description Signal Type Disricfcr:iac:n
1 N/C (port 1 through 5) N/A N/A
2 RX (port 1 through 5) RS-232 Input
3 TX (port 1 through 5) RS-232 Output
4 DTR (port 1 through 5) RS-232 Output
5 GND (port 1 through 5) N/A N/A
6 DSR (port 1 through 5) RS-232 Input
7 RTS (port 1 through 5) RS-232 Output
8 CTS (port 1 through 5) RS-232 Input
9 N/C (port 1 through 5) N/A N/A

POS MV Rear Panel
DB-9P Male Connector ‘: co ‘9’
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ANT Interfaces

Refer to the GPS System description on page 2-8 for instructions on the
installation of the GPS antennas. Connection between each GPS antenna
and its respective receiver is through 50 ohm coaxial cables (RG303/U).

Two identical 15 m (~49 74 ft) coaxial cables are supplied with POS MV
system. Applanix can supply alternative lengths on request. The maximum
allowable length depends on cable quality:

* The antenna cable must provide excellent shielding
+ Attenuation between the antenna and the PCS must be <8 dB

Both of the GPS antenna coaxial cables have male TNC connectors fitted to
each end. The ANT1 (primary GPS) and ANT2 (secondary GPS) ports
located on the PCS rear panel have female TNC connectors.

Ancillary Equipment Interfaces

AUXILIARY GPS RECEIVER

Any of the five COM ports may be used for connecting an auxiliary GPS
receiver to the PCS. The output of the auxiliary GPS receiver must be
manually configured before it can be used by the POS MV. The PCS will only
use this receiver if its quality is better than the primary GPS receiver. The
state of the auxiliary GPS receiver input is displayed in the GPS Data window,
see Figure 43 on page 8-3.

Applanix does not supply a cable with the POS MV cable set to make this
connection. Construct a cable and connector to suit the particular
requirements of the RTK GPS receiver in use. Refer to Table 8 on page 2-28
for the connector pin assignments of the COM ports.
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SONAR

Any of the five COM ports may be used for connecting the sonar to the PCS.
The standard POS MV cable set includes two identical data cables. Each is
three metres long and has DB-9P connector at one end and a DB-9S
connector at the other.

The cables may be extended up to a maximum length of 15 m (~49 Y ft) as
defined by the RS-232 specification.

If you use a data cable that has not been included with the POS MV data set,
observe the following recommendations:

* Use a high quality data cable.

«  Ensure that the cable has an overall Belden foil shield, which is
connect to chassis ground at the PCS and at the multi-beam sonar.

* Use shielded connectors throughout to prevent data corruption from
Radio Frequency Interference (RFI) and Electromagnetic Interference
(EMI).

ECHO-SONAR (ANALOG)

The analog interface feature for the POS MV is a hardware option. Refer to
the 12C and RAU Interface description on page 2-24 and Table 6 on page 2-
25 for more information.

Installation Parameters

Once the POS MV components are installed, the installation parameters must
be measured. These measurements allow the POS MV to deliver the best
possible performance. Record all measurements for later use; see POS MV
Configuration on page 4-11.
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After you have configured the system with these parameters, save the data to
non-volatile memory for immediate use each time the POS MV is powered-on.

The POS MV configuration data defines the layout of the system and its
associated peripheral equipment relative to a reference point. The reference
point is defined as any convenient location on the survey vessel, and it may
be assigned any orientation that you choose. Once you have decided on a
reference point, make the following measurements as carefully and accurately
as possible.

Lever Arm Distances

Note: Measure distances in metres, resolved into their longitudinal, lateral
and vertical components in the reference frame.

* Reference to IMU - measure to an accuracy of £0.05 m (~x2 in)
+ Reference to primary GPS antenna:
o Single frequency - measure to an accuracy of +0.2 m (~+8 in)

o Dual frequency - (RTK GPS) measure to an accuracy of £0.02 m
(~t%in)

» Reference to vessel - measure to the same accuracy as the
Reference to primary GPS antenna to prevent a bias in the position
output by POS

+ Reference to sensor 1 and sensor 2 - measure to an accuracy of
10.05 m (~£2 in)

+ Reference to auxiliary GPS antenna:
o Single frequency - measure to an accuracy of 0.1 m (~t4 in)

o Dual frequency - (RTK GPS) measured to an accuracy of
10.02 m (~t% in)
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» Reference to heave measurement location - measure to an accuracy
of £0.05 m (~%2 in)

When measuring the lever arm distances, you must resolve them into their
longitudinal, lateral and vertical components using the reference frame. Refer
to the Theory of Operation description on page B-1 for an explanation of the
various frames of reference used by POS MV.

Additionally, the scalar antenna separation distance should be measured to
an accuracy of 5 mm (~% in). You can allow POS MV to measure the antenna
separation distance automatically during its calibration routine; this process
will extend the time it takes the calibration to complete its task successfully.

Record the measurements carefully so that you can use the MV-POSView
Controller program to configure the system. These measurements inform
POS MV of the relative positions of the IMU, the GPS antenna, the multi-
beam transducer (sensor 1) and the vessel by relating them all to a common
reference point that you have defined. It may be convenient for you to define
the reference point to be coincident with the IMU for example, in which case
the lever arm distances for this relationship will be zero.

Measurements of position, attitude, velocity and dynamics displayed by the
main window of the MV-POSView Controller program (Figure 31, page 5-5)
are valid for the vessel location. You define their precise point of validity by
configuring the system with the lever arm distances between the reference
point and your chosen vessel location.

Mounting Angles

Note: Measure angles in degrees, resolved into the longitudinal, lateral and
vertical axis in the reference frame:

* IMU with respect to the reference frame
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+ Sensor with respect to the reference frame

When measuring the mounting angles you must resolve them into rotations, in
a strict sequence, about the longitudinal, lateral and vertical axis using the
reference frame.

Record the measurements carefully so that you can use the MV-POSView
Controller program to configure the system. These measurements inform the
POS MV of the relative orientations of the IMU and the multi-beam transducer
(sensor 1) by relating them all to a common reference frame that has been
defined. It may be convenient to define the reference frame to be coincident
with the multi-beam transducer for example, in which case the mounting
angles for this relationship will be zero. Note that, by definition, the vessel
frame and the reference frame co-align.

The accuracy with which you measure the mounting angles will affect the
accuracy of measurements made by the multi-beam sonar:

* Measure the mounting angles to the same degree of accuracy that
you require of POS MV. For example, if you require POS MV to
deliver roll measurements for multi-beam sonar compensation to an
accuracy of 0.02°, then you must measure the mounting angles to an
accuracy of 0.02°.

* Not measuring the mounting angles to the required accuracy will
cause a constant offset in all the images from the multi-beam sonar.
Additionally, some multi-beam sonar may calculate the beam forming
parameters incorrectly.

+ Perform a ‘patch test’ to determine whether there is any uncorrected
misalignment between the multi-beam sonar and the POS MV. Many
operators have a defined procedure to complete a patch test to refine

Copyright © Applanix Corporation, 2005 2'33



POS MV V4 Installation and Operation Guide

Installation

the accuracy of the POS MV and multi-beam sonar interface. The
Patch Test topic on page F-1 describes a suitable patch test
procedure that can be used.

The following subsections of this manual explain how to measure the lever
arm distances and mounting angles in readiness to configure POS MV.

Note: After you have made all the required physical measurements on the
POS MV installation, refer to the System Configuration description on page 4-
1 for instructions on configuring the system and saving all the information to
non-volatile memory.

Lever Arm Distances

Before starting to measure the lever arm distances, you must define a
reference starting point. Choose an easily identifiable point at some
convenient location on the vessel that allows you to measure offset distances
in three axis. The reference point must be fixed and rigid relative to the IMU,
the GPS antennas and the multi-beam transducer.

Measure and resolve the lever arm distances using the reference frame:

+ Xlever arm - the distance measured along the surveyed horizontal
fore-aft axis of the vessel (X is positive towards the bow of the vessel)

* Y lever arm - the distance measured along the surveyed horizontal
port-starboard axis of the vessel (Y is positive towards starboard)

+ Zlever arm - the distance measured along the surveyed vertical axis
of the vessel (Z is positive down)
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Reference to IMU Lever Arm

Measure and record the distance from your reference point to the centre of
the circular black and white label on top of the IMU, make these
measurements to an accuracy of £0.05 m (~%2 in):

* A positive value for the X lever arm means the IMU is forward of your
reference point

* A positive value for the Y lever arm means the IMU is to starboard of
your reference point

* A positive value for the Z lever arm means the IMU is below your
reference point

Reference to Primary GPS Lever Arm

Measure and record the distance from your reference point to the centre of
the primary GPS antenna. Make these measurements to an accuracy of
1+0.2 m (~18 in) for a single frequency unit and to an accuracy of £0.02 m
(~x% in) for a dual frequency (RTK) unit:

* A positive value for the X lever arm means the primary GPS antenna
is forward of your reference point

* A positive value for the Y lever arm means the primary GPS antenna
is to starboard of your reference point

* A negative value for the Z lever arm means the primary GPS antenna
is above your reference point

Reference to Vessel Lever Arm

POS MV uses the main window of the controller program to display its
navigation solution, valid for the point you have defined as the vessel datum.
Measure and record the distance from your reference point to the vessel
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datum. Make these measurements to the same accuracy as the Reference to
Primary GPS Lever Arm to prevent a bias in the position output by POS:

* A positive value for the X lever arm means the vessel datum is
forward of your reference point

* A positive value for the Y lever arm means the vessel datum is to
starboard of your reference point

* A positive value for the Z lever arm means the vessel datum is below
your reference point

Reference to Sensor 1 Lever Arm

Sensor 1 is the multi-beam transducer. Measure and record the distance from
your reference point to the sensing centre of the multi-beam transducer array.
Make these measurements to an accuracy of £0.05 m (~x2 in):

* A positive value for the X lever arm means the multi-beam transducer
is forward of your reference point

* A positive value for the Y lever arm means the multi-beam transducer
is to starboard of your reference point

* A positive value for the Z lever arm means the multi-beam transducer
is below your reference point

Reference to Sensor 2 Lever Arm

Measure and record the distance from your reference point to the second
sensor. Make these measurements to an accuracy of £0.05 m (~%2 in):

* A positive value for the X lever arm means the second sensor is
forward of your reference point

* A positive value for the Y lever arm means the second sensor is to
starboard of your reference point
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* A positive value for the Z lever arm means the second sensor is
below your reference point

Note: If your application does not use a second sensor, record these lever
arm distances as zero.

Reference to Auxiliary GPS Lever Arm

The auxiliary GPS supplies DGPS, P-Code or RTK measurements to the
POS MV. Measure and record the distance from your reference point to the
auxiliary GPS antenna. For a DGPS or P-Code receiver used as an auxiliary
unit, make these measurements to an accuracy of £0.1 m (~4 in). For an
RTK receiver used as an auxiliary unit, make these measurements to the
same accuracy as the Reference to Primary GPS Lever Arm to prevent a bias
in the position output by POS.

* A positive value for the X lever arm means the auxiliary GPS antenna
is forward of your reference point

* A positive value for the Y lever arm means the auxiliary GPS antenna
is to starboard of your reference point

* A negative value for the Z lever arm means the auxiliary GPS
antenna is above your reference point

Note: If your application does not include an auxiliary GPS receiver, record
these lever arm distances as zero.

Reference to Centre of Rotation

Normal dynamics in a marine environment apply a complex combination of
forces to a survey vessel, causing the vessel to experience a continuously
varying pattern of heave, roll and pitch.
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Under the influence of these, vertical movements experienced by the multi-
beam transducer include two components:

* Heave movements as the vessel moves vertically in the water - in the
absence of any changes in vessel attitude, these will be the same
throughout the vessel.

* Apparent heave movements under the influence of roll and pitch - the
amplitude of these will vary directly with distance from the vessel
centre of rotation.

The vessel centre of rotation is a point of the vessel that experiences only
rotations with changes in attitude. Any heave measured at this point arises
entirely from vertical movements that affect the whole vessel equally.

The multi-beam transducer will be some distance from the vessel centre of
rotation. The transducer will therefore experience a small component of heave
as the vessel moves vertically in the water and a much larger component of
apparent heave with changes in vessel attitude.

To separate these effects, POS MV translates the IMU measurements to the
vessel centre of rotation. Having done so, it applies filtering to the
measurements of pure heave as explained in the Theory of Operation on
page B-1 and then translates the filtered measurements back to the positions
of sensors 1 and 2.

This method for measuring heave avoids the errors that can occur if you filter
direct heave measurements made from a point remote from the vessel centre

of rotation.
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Measure and record the distance from your reference point to the vessel
centre of rotation. Make these measurements to an accuracy of £0.05 m
(~+2 in):
* A positive value for the X lever arm means the vessel centre of
rotation is forward of your reference point

* A positive value for the Y lever arm means the vessel centre of
rotation is to starboard of your reference point

* A positive value for the Z lever arm means the vessel centre of
rotation is below your reference point

Antenna Separation
The scalar distance measured between the two GPS antennas.

POS MV can calculate this distance automatically during the installation
calibration routine, although this will mean the routine will take longer to
complete. If you make a manual measurement, record the distance between
the antennas to an accuracy of £5 mm (~% in).

To measure the antenna separation distance manually, use one of the
following methods:

» Use a tape measure to measure the separation distance between the
geometric centres of the antennas; that is between the centres of
both antenna domes.

+  Stretch a non-elastic string or wire between the GPS antennas. Mark
the string or wire where it crosses the centres of the antenna domes.
Remove the string or wire and measure the distance between the
marks.
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Note: Both methods assume there is a straight unobstructed vector between
both antennas.

Mounting Angles
General

Measure and record the mounting angles relative to the reference frame that
you have chosen. Resolve these angles into three rotations that you must
apply, in a strictly defined sequence, to align the mounting angles with your
chosen reference frame. The Tate-Bryant sequence of rotations is used.

Tate-Bryant Rotation Sequence

Apply the rotation in the following order to bring the two frames of
reference into complete alignment:

* Heading rotation - apply a right-hand screw rotation 8z about
the z-axis to align one frame with the other

»  Pitch rotation - apply a right-hand screw rotation 8y about the
once-rotated y-axis to align one frame with the other

* Roll rotation - apply a right-hand screw rotation 6x about the
twice-rotated x-axis to align one frame with the other

Frames of Reference

The IMU frame of reference includes the vertical and the horizontal
axis of the IMU with which the orthogonal array of sensing
elements aligns. These are fixed relative to the IMU and are
identified by a label on the IMU housing.

By convention, POS MV uses the right-hand orthogonal co-

ordinate system, with its origin centred on the black and yellow
circle on the top of the IMU.
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The sensor 1 reference frame includes the vertical and the
horizontal axis of the multi-beam transducer. These axis are fixed
relative to the multi-beam transducer.

By convention, POS MV uses the right-hand orthogonal coordinate
system, with its origin at the sensing centre of the multi-beam
transducer.

The vessel reference frame co-aligns with your chosen reference
frame.

Right-Hand Orthogonal System

The right-hand orthogonal system defines the following:

e The x-axis is in the fore-aft direction in the appropriate
reference frame

¢« The y-axis is perpendicular to the x-axis and points towards
the right (starboard) side in the appropriate reference frame

e The z-axis points downwards in the appropriate reference
frame

Figure 11 shows an example of a frame centred on the vessel and
aligned with its surveyed fore-aft, port-starboard and vertical axis.
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Centre of
vessel

y = Horizonral

(port-stbd line) x = Horizonral

(fore-aft line)

Ox

z = Vertical

Oz

Figure 11: Right-Hand Orthogonal System

The mounting angles describe the relative angles between one frame and
another, for example between your reference frame and the IMU frame. The
following examples use the mounting angles between your chosen reference
frame and the IMU frame to illustrate how to measure and apply these
parameters.

The examples use the following assumptions:

+ The IMU is installed so that it has a permanent roll angle of -5°
relative to your reference frame. That is, if you consider your
reference frame as level, then the port edge of the IMU is lower than
the starboard edge.

+ The IMU is installed so that it has a permanent pitch angle of +2°
relative to your reference frame. That is, if you consider your
reference frame as level, then the bow edge of the IMU is higher than
the stern edge.
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The circular label on the top of the IMU identifies the directions of the IMU x
and y-axis.

Example 1 - The IMU x-axis nominally points towards the x-axis of the
chosen reference frame, but with a small yaw offset so that the IMU has a 3°
clockwise rotation relative to your reference frame. Record the following:

»  +3° for the IMU with respect to reference frame z mounting angle
+  +2° for the IMU with respect to reference frame y mounting angle
« -5° for the IMU with respect to reference frame x mounting angle

Example 2 - The IMU x-axis nominally points towards the starboard side of
the chosen reference frame, but with a small yaw offset so that the IMU has a
3° clockwise rotation relative to the y-axis of your reference frame. Record the
following:

+  +93° for the IMU with respect to reference frame z mounting angle
«  +2° for the IMU with respect to reference frame y mounting angle
» -5° for the IMU with respect to reference frame x mounting angle

IMU with respect to Reference Frame

Measure and record the rotations that you must apply, using the Tate-Bryant
sequence explained above, to align your chosen reference frame with the
IMU reference frame.

Sensor 1 with respect to Reference Frame

Sensor 1 is the multi-beam transducer. Measure and record the rotations that
you must apply, using the Tate-Bryant sequence explained above, to align the
sensor 1 frame with your chosen reference frame.
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Sensor 2 with respect to Reference Frame

Measure and record the rotations that you must apply, using the Tate-Bryant
sequence explained above, to align the second sensor frame with your
chosen reference frame.

Note: If your application does not use a second sensor, record these
mounting angles as zero.

Installation Checklist

This checklist is included to help you install the POS MV efficiently and with
minimal disruption to the vessel, its crew or any ongoing operations.

After installing the system correctly and all items have been checked against
this list, refer to the Interfaces and Data Formats description starting on page
3-1 to configure and start using the POS MV.

1. Mechanical Interface
a) IMU Positioning:

|:| Mount the IMU as close as possible to the multi-beam
transducer.

|:| Mount the IMU rigidly so that it cannot move or rotate
independently of the vessel.

[ ] Install the IMU where the data and power cable will reach easily
between the IMU and the PCS.

[ ] Ensure there is sufficient clearance for the connectors at both
ends of the data and power cable. Tighten the connectors by
hand only.

|:| Mount the IMU so that it is approximately level.
|:| Do not immerse the IMU in water or any liquid.

|:| Respect the environmental limits listed for the Inertial
Measurement Unit on page 2-6 for storage and operation.
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|:| Refer to the Drawings section on page E-1 for dimensional
details to help when you install the IMU.

|:| Connect the IMU housing to a good ground connection.

b) PCS Positioning:
[ ] Protect the PCS from shock, vibration and moisture.
|:| Allow easy access to the front and the rear panels of the PCS.

|:| Refer to the Drawings section on page E-1 for dimensional
details to help when you install the PCS.

|:| Connect the primary GPS antenna to the ANT1 port.

|:| Connect the secondary GPS antenna to the ANT2 port

[ ] If necessary, connect the Differential GPS corrections to a COM
port.

|:| Connect the IMU data and power cable to the IMU port.

|:| Connect an electrical supply of nominal voltage either 120 V or
220 Vac to the 3-pin IEC mains inlet connector on the PCS. The

PCS uses an auto-switching power supply that configures itself to
the applied ac electrical supply.

c) GPS Antenna Positioning:

|:| Ensure there is a horizontal separation distance of between 1.0
and 5.0 m (~3 Y2 and ~16 % ft) between the primary and the
secondary GPS antennas.

|:| Mount the antennas as high as possible on the vessel.

|:| Do not mount the antennas close to MF, HF, VHF or UHF
transmitters or antennas. Do not mount the GPS antennas within
0.5 m (~+19 % in) of radar or satellite communications
equipment.

|:| Avoid mounting the antennas near large flat surfaces.

|:| Avoid mounting the antennas in a location where they may move,
twist or vibrate significantly relative to the vessel or the IMU.
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2. Offset Measurements

|:| Measure the lever arm distances and mounting angles, as
instructed in Lever Arm Distances on page 2-34 and Mounting
Angles on page 2-40. Be as careful and accurate as possible.

|:| Measure the GPS antenna separation distance, as instructed in
Antenna Separation on page 2-39. Be as careful and accurate as
possible.

3. Power Supply

The application of incorrect electrical power to the PCS may
result in damage to POS MV system.

|:| Arrange a clean, stable electrical supply in the range 210 to 250
Vac (50 Hz) or 105 to 125 Vac (60 Hz) for the PCS. If possible,
supply electrical power to the PCS from an uninterruptible power

supply.
4. Cable Runs

|:| Install all cables carefully so that they do not present a hazard.

|:| Avoid applying sharp bends or other mechanical stresses to the
cables when you install them. Do not run cables where they may
bend or twist after installation. Use cable clips to secure the
cables at regular intervals along their length.

|:| If you need to extend any cables, use approved cables and
connectors of the highest quality. Refer to Applanix for advice,
see Technical Support and Service on page A-1 for procedures.
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3.0 Interfaces and Data Formats

This section of the manual describes the data formats for each of the
following interface ports on the POS Computer System (PCS) rear panel.

Note: Each port has a different format. To avoid operating problems, give
careful attention to the structure of each interface.

LAN (Ethernet) The 10/100BaseT Ethernet interface is used to configure

Data: the system, monitor its status during operation and log
data.

I2C (Analog) Roll, pitch and heave information are supplied by the

Data: analog interface option in a format that matches the input

requirements of several types of multi-beam sonar.

COM Ports: The serial interface ports allow POS MV to communicate
NMEA formatted position and attitude data, and binary
attitude data to external equipment; to receive Real-Time
Kinematic (RTK) Global Positioning System (GPS) data
from an auxiliary GPS receiver; and to receive base station
GPS corrections.

GPS Ports: The serial digital port for each GPS receiver provides
access for receiver upgrading of its firmware.

LAN (Ethernet) Data

The POS MV 10/100BaseT Ethernet interface conforms to the Institute of
Electrical and Electronics Engineers (IEEE) 802.3i standard. It allows you to
configure the system and to monitor its status during operation.
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The interface comprises four ports:
«  Control port - used to transmit configuration information to POS MV

» Display port - provides navigation and attitude information at a low
update rate for use by the MV-POSView Controller program running
on a separate PC

* Real-time data port - provides the same information as the display
port, but at a higher update rate for use by other computers on a
shared Ethernet LAN

* Logging data port - provides the same information as the display port,
but is buffered for robust logging by other computers on a shared
Ethernet LAN

POS MV broadcasts information from the display and real-time data port
using the Universal Datagram Protocol (UDP) protocol, and the logging data
port using the Transmission Control Protocol (TCP) protocol. Information is
organised into a data group structure and each port may be configured
independently to permit the output of selected data groups.

The MV-POSView Controller program configures the groups transmitted
through the display port automatically according to the specific windows that
the program has open at any one time. The group structure is therefore user
transparent. POS MV enables groups automatically to support the demands
that you make by opening windows within the controller program.

12C (Analog) Data

Note: The I12C analog interface hardware feature of POS MV is an option.
The following details apply only if you have this option fitted to the PCS.

The analog interface provides roll, pitch and heave information (at the
ANALOG 1/0O connector of the RAU) in a format that matches the input
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requirements of several types of multi-beam sonar. See page 2-24, 12C and
RAU Interface, for a full description of the hardware option.

Three Digital-to-Analog Converters (DAC) generate the independent analog
outputs, which operate in the range of £10 volts. The MV-POSView Controller
program may be used to change the polarity and scale factors for each of the
analog output lines.

The analog representations that the user can select are: Tate-Bryant Linear,
Tate-Bryant Trigonometric (Trig), TSS Linear, TSS Trig, RPH (roll, pitch,
heading); the last one is heading instead of heave. POS MV does not
compensate for internal processing delays and at best, the latency is
comparable to that on the binary (real-time) data port.

Note: POS MV updates all three analog output lines simultaneously at a rate
of 200 times per second.

COM Ports

The five RS-232 serial ports, COM(1) through COM(5), allow communication
between the PCS and external equipment. Since all the COM ports are
assignable, it is possible to assign more than one output or input to the same
port. In this case, the last assigned function prevails. The following identifies
the available port assignments:

* NMEA sentence types

* Binary data formats

+ Base 1 and 2 GPS outputs
+ Base 1 and 2 GPS inputs

* Auxiliary 1 and 2 GPS inputs
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Table 9 identifies the default COM port settings.

Table 9: COM Port Settings

Default Settings
[0
o | 3| 2
Input/Output Ports | — o | 21 5| &
Setup Tab Sl o | £ S| 8| o
El 5| 5 2|e | 8| &
2| K o m|m ) | o
o > 2\ ol a © | & | >
= > = - (] o = O 1]
S| ® o ®© © | 2 c 2| o | = ]
oa| o T [a X = T ) 3 O |lx | & T
NMEA Output No|9600|None |None| 8 | 1 1 Hz| Port | Bow [ Heave
Up |Up | Up
Binary Output No [9600|None |None| 8 | 1 1 Hz| Port |Bow |Heave
Up |Up | Up
Base 1 GPS Output |No [9600|None |None| 8 | 1
Base 2 GPS Output |No [9600|None |None| 8 | 1
Base 1 GPS Input |No|9600|None|None| 8 | 1 | Serial
Base 2 GPS Input |No[9600|None|None| 8 | 1 | Serial
Aux 1 GPS Input No|9600|None |None| 8 | 1
Aux 2 GPS Input No [9600|None |None| 8 | 1

Note: Baud rates may differ from the default settings for the transmission of various

sentence formats.

NMEA Data Formats

The PCS uses any one of the five COM ports to output data using the
National Marine Electronics Association (NMEA) 0183 format at rates up to
fifty sentences per second. POS MV makes eleven different sentence formats

available:

1. $INGGA: global system position fix data

2. $INGGK: time, position, position type and DOP values

3-4
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$INHDT: heading - true data

S$INVTG: course over ground and ground speed data
$INGST: GPS pseudorange noise statistics

a) $PASHR: attitude data

b) $PASHR-TSS: attitude data (TSS indicates the use of the TSS
standard instead of the Tate-Bryant standard, see page 4-19 for a
description)

a) $PRDID: attitude data

b) $PRDID-TSS: attitude data (TSS indicates the use of the TSS
standard instead of the Tate-Bryant standard, see page 4-19 for a
description)

$INZDA: time and date

$UTC: time and date

10. $INPPS: time and offset

Use the MV-POSView Controller program to set the system to output from

one to nine of these sentences, as well as to set the output frequency of these

sentences.

Note: $PASHR and $PASHR-TSS are mutually exclusive; as are $PRDID
and $PRDID-TSS.
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NMEA Sentence Formats
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1. $INGGA: Global Positioning Fix Data

Time and position fix related data. POS MV supplies information

using the following American Standard Code for Information
Interchange (ASCIl) NMEA 0183 sentence format.

SINGGA,hhmmss.sss, llILIILa,yyyyy.yyyyy,b,t,nn,v.v,xxxxx.xx,M,,,ccc,rrrr*hh<CRLF>

Table 10: $INGGA Sentence Format

Item Definition Value Units (If Applicable)
$INGGA Header $INGGA
hhmmss.sss | UTC time of N/A hours|minutes|seconds|decimal
position seconds
2 fixed digits for hours
2 fixed digits for minutes
2 fixed digits for seconds
3 digits for decimal seconds
e Latitude 010 90 |degrees|minutes|decimal
minutes
2 fixed digits for degrees
2 fixed digits for minutes
5 digits for decimal minutes
a N (North)orS [NorS
(South)
YYYYY.YYYYY Longitude 0 to 180 | degrees|minutes|decimal
minutes
3 fixed digits for degrees
2 fixed digits for minutes
5 digits for decimal minutes
b E (EastyorW |EorW
(West)
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Table 10: $INGGA Sentence Format

Item

Definition

Value

Units (If Applicable)

GPS quality
indicator

0 = fix not available or invalid

1 = C/A standard GPS; fix valid
2 = DGPS mode; fix valid

3 = GPS PPS mode; fix valid

4 = RTK fixed

5 = RTK float

6 = free inertial

nn

Number of
satellites used
in the fix

0to 32

V.V

Horizontal
dilution of
precision

XXXXX. XX

Altitude above
or below mean
sea level; a
negative value
indicates below
sea level

N/A

metres

Units of
measure =
metres

Null

Null

Null

Null

CccC

Age of
differential
corrections in
seconds since
last RTCM-104
message

0 to 999

seconds
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$INGGA ,hhmmss.sss, llILIIILa,yyyyy.yyyyy,b,t,nn,v.v,xxxxx.xx,M,,,ccc,rrrr*hh<CRLF>
Table 10: $INGGA Sentence Format

Item Definition Value Units (If Applicable)
rerr DGPS 0000 to
reference 1023
station identity
*hh Checksum
<CRLF> Carriage return | <CRLF>
and line feed

Note: Commas separate all items, including null fields. The information is valid at the
location of the vessel frame.

2. $INGGK: Time, Position, Position Type and DOP Values

The message string is shown below.
$INGGK,hhmmss.ss,mmddyy, lILINIILa,yyyyy.yyyyyyyy,b,t,nn,v.v,x.xxx, M*hh<CRLF>
Table 11: $INGGK Sentence Format

Item Definition Value Units (If Applicable)
$INGGK Header $INGGK
hhmmss.ss UTC of N/A hours|minutes|seconds|decimal
position fix seconds

2 fixed digits for hours

2 fixed digits for minutes

2 fixed digits for seconds

2 digits for decimal seconds

mmddyy UTC date of N/A month|day|year
position 2 fixed digits for month
2 fixed digits for day

2 fixed digits for year
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Table 11: $INGGK Sentence Format

Item Definition Value Units (If Applicable)
TRILTIIT] Latitude 010 90 |degrees|minutes|decimal
minutes
2 fixed digits for degrees
2 fixed digits for minutes
8 digits for decimal minutes
a Direction of NorS
latitude
YYYVYY.YYYYyYyyyy | Longitude 0 to 180 | degrees|minutes|decimal
minutes
3 fixed digits for degrees
2 fixed digits for minutes
8 digits for decimal minutes
b Direction of EorW
longitude
t GPS quality 0 = fix not available or invalid
indicator 1 = C/A standard GPS; fix valid
2 = RTK float
3 = RTK fixed
4 = DGPS mode; fix valid
5 = free inertial
nn Number of 0to 32
satellites used
in GPS
solution
V.V DOP of fix
X.XXX Ellipsoid N/A metres|decimal metres
height of fix 1 fixed digit for metres
(vessel height 3 fixed digits for decimal metres
above WGS84
ellipsoid)
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$INGGK,hhmmss.ss,mmddyy, lILINIILa,yyyyy.yyyyyyyy,b,t,nn,v.v,x.xxx, M*hh<CRLF>

Table 11: $INGGK Sentence Format

Item Definition Value Units (If Applicable)
M Ellipsoid N/A metres
height
*hh Checksum
<CRLF> Carriage <CRLF>
return and line
feed
3. $INHDT: Heading - True Data
True vessel heading is in degrees. POS MV supplies information in
the following ASCII NMEA 0183 sentence format.
S$INHDT,xxx.x, T*hh<CRLF>
Table 12: $INHDT Sentence Format
Item Definition Value Units (If Applicable)
$INHDT | Header $INHDT
XXX.X True vessel 000.0 to 359.9 | degrees|decimal degrees
heading in the 3 fixed digits for degrees
vessel frame 1 digit for decimal degrees
T True T
*hh Checksum N/A
<CRLF> |Carriage return |<CRLF>
and line feed
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4. SINVTG: Course Over Ground and Ground Speed Data

Actual course and speed relative to the ground. POS MV supplies
information in the following ASCII NMEA 0183 sentence format.

SINVTG,xxx.x,T,,M,n.n,N,k.k,K*hh<CRLF>

Table 13: $INVTG Sentence Format

Item Definition Value Units (If Applicable)
$INVTG | Header $INVTG
XXX.X True vessel 000.0 to 359.9 |degrees|decimal degrees
track in the 3 fixed digits for degrees
vessel frame 1 digit for decimal degrees
T True T
Null Not supported null
M M
n.n Speed in the N/A knots
vessel frame
N Knots N
k.k Speed in the N/A km/h
vessel frame
K Kilometres per |K
hour
*hh Checksum N/A
<CRLF> | Carriage return |<CRLF>
and line feed

Note: Commas separate all items, including null fields.

5. $INGST: GPS Pseudorange Noise Statistics

GPS pseudorange noise statistics indicate the quality of the position

solution delivered by the integrated navigation solution. POS MV

Copyright © Applanix Corporation, 2005
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supplies information in the following ASCII NMEA 0183 sentence

format.

$INGST,hhmmss.sss,,smjr.smjr,smnr.smnr,000.0,l.1,y.y,a.a

*hh<CRLF>

Table 14: $INGST Sentence Format

Item Definition Value Units (If Applicable)
$INGST Header $INGST
hhmmss.sss | UTC time of N/A hours|minutes|seconds|decimal
position seconds
2 fixed digits for hours
2 fixed digits for minutes
2 fixed digits for seconds
3 digits for decimal seconds
Null Not supported null
smjr.smjr Standard N/A metres
deviation of
semi-major axis
of error ellipse
smnr.smnr Standard N/A metres
deviation of
semi-minor axis
of error ellipse
000.0 Orientation of 000.0 to | degrees from true north
semi major axis | 359.9
of error ellipse
Il Standard N/A metres
deviation of
latitude
y.y Standard N/A metres
deviation of
longitude

3-12
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$INGST,hhmmss.sss,,smjr.smjr,smnr.smnr,000.0,l.1,y.y,a.a
*hh<CRLF>

Table 14: $INGST Sentence Format

Item Definition Value Units (If Applicable)
a.a Standard N/A metres
deviation of
altitude
*hh Checksum N/A
<CRLF> Carriage return | <CRLF>
and line feed
True
North

Error ellipse

Indicated
position

Yy

Figure 12: $INGST Sentence Nomenclature
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6. $PASHR ($PASHR-TSS): Attitude Data

POS MV supplies attitude data information in the following ASCI|I

NMEA sentence format.

$PASHR,hhmmss.sss,xxx.xx,T,RRR.RR,PPP.PP,HHH.HH,
a.aaa,b.bbb,c.ccc,d,e*hh<CRLF>

Table 15: $PASHR Sentence Format

Item Definition Value Units (If Applicable)
$PASHR Header $PASHR
hhmmss.sss | UTC time of N/A hours|minutes|seconds|decimal
data string seconds
+ 2 fixed digits for hours
+ 2 fixed digits for minutes
+ 2 fixed digits for seconds
+ 3 digits for decimal seconds
XXX.XX True vessel 0to degrees
heading 359.99
T True T
RRR.RR Roll -90.00 to | degrees
+90.00
PPP.PP Pitch -90.00 to | degrees
+90.00
HHH.HH Heave -99.00 to | metres
+99.00
a.aaa Accuracyroll  |0Oto degrees
9.999
b.bbb Accuracy pitch |0 to degrees
9.999
c.ccc Accuracy 0to degrees
heading 9.999
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$PASHR,hhmmss.sss,xxx.xx,T,RRR.RR,PPP.PP,HHH.HH,
a.aaa,b.bbb,c.ccc,d,e*hh<CRLF>

Table 15: $PASHR Sentence Format

Item Definition Value Units (If Applicable)

d Flag - 0,1,2 0 = no aiding

accuracy 1 = GPS aiding

heading 2 = GPS & GAMS aiding
e Flag - IMU 0,1 0 =IMU out

1 = satisfactory

*hh Checksum N/A
<CRLF> Carriage return | <CRLF>

and line feed

Note: Commas separate all items. Two attitude data strings are available. The strings
are identical except for the definition of roll and pitch angles. One string uses Tate-
Bryant angles and the other uses TSS angles. Use the MV-POSView Controller
program to set the required angle convention. Refer to COM Ports Configuration on
page 4-17 for instructions and for a definition of the Tate-Bryant and the TSS formulas.
The information is valid in the vessel frame, except for heave, which is valid in the
sensor 1 frame.

7. $PRDID ($PRDID-TSS): Attitude Data

POS MV supplies attitude data information in the following ASCII
NMEA sentence format.

$PRDID,PPP.PP,RRR.RR,xxx.xx*hh <CRLF>

Table 16: $PRDID Sentence Format

Item Definition Value Units (If Applicable)
$PRDID |Header $PRDID
PPP.PP | Pitch -90.00 to +90.00 | degrees
RRR.RR |Ruoll -90.00 to +90.00 | degrees
XXX.XX Sensor heading 0 to 359.99 degrees
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$PRDID,PPP.PP,RRR.RR,xxx.xx*hh <CRLF>

Table 16: $PRDID Sentence Format

Item Definition Value Units (If Applicable)
*hh Checksum N/A
<CRLF> | Carriage return <CRLF>
and line feed

Note: Commas separate all items. Two attitude data strings are available. The strings
are identical except for the definition of roll and pitch angles. One string uses Tate-
Bryant angles and the other uses TSS angles. Use the MV-POSView Controller
program to set the required angle convention. Refer to COM Ports Configuration on
page 4-17 for instructions and for a definition of the Tate-Bryant and the TSS formulas.
The information is valid at the sensor 1 location.

8. $INZDA: Time and Date

POS MV supplies time and date information in the following ASCII

NMEA sentence format.

$INZDA,hhmmss.ssss,DD,MM,YYYY,,*hh<CRLF>

Table 17: $INZDA Sentence Format

Item Definition Value Units (If Applicable)
$INZDA Header $INZDA
hhmmss.ssss | UTC time N/A hours|minutes|seconds|decimal
seconds
« 2 fixed digits for hours
+ 2 fixed digits for minutes
+ 2 fixed digits for seconds
* 4 digits for decimal seconds
DD Day of month |01 to 31
MM Month of year |01 to 12
YYYY Year
Null Null

3-16
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$INZDA,hhmmss.ssss,DD,MM,YYYY,,*hh<CRLF>
Table 17: $INZDA Sentence Format

Item Definition Value Units (If Applicable)
Null Null
*hh Checksum N/A
<CRLF> Carriage return | <CRLF>
and line feed

Note: Commas separate all items.

9. $UTC: Time and Date

POS MV supplies UTC time and date information in the following
ASCII NMEA sentence format.

$UTC,YYYYMMDD,hhmmss.ssss,*hh<CRLF>

Table 18: $UTC Sentence Format

Item Definition Value Units (If Applicable)
$UTC Header $UTC
YYYY Year
MM Month 01to12
DD Day 01 to 31
hhmmss.ssss | UTC time | 000000.0000 | hours|minutes|seconds|
to decimal seconds

235959.9999 | 2 fixed digits for hours

+ 2 fixed digits for minutes

+ 2 fixed digits for seconds

* 4 digits for decimal seconds

*hh Checksum | N/A
<CRLF> Carriage <CRLF>
return and
line feed

Note: Commas separate all items.
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10. $INPPS: Time and Offset

POS MV supplies UTC time and GPS time offset information in the
following ASCII NMEA sentence format.

$INPPS, hhmmss.ssss,d,wwww,uu.uu,pppp,*hh<CRLF>
Table 19: $INPPS Sentence Format

Item Definition Value Units (If Applicable)
$INPPS Header $INPPS
hhmmss.ssss | UTC time 000000.0000 | hours|minutes|seconds|
to decimal seconds
235959.9999 | 2 fixed digits for hours
+ 2 fixed digits for minutes
+ 2 fixed digits for seconds
4 digits for decimal seconds
d Offset Oto6
daym
WwWww GPS week | 0000 to 9999
number
uu.uu Offset of 00.00 to seconds|decimal seconds
GPStime |99.99 + 2 fixed digits for seconds
from UTC + 2 digits for decimal seconds
time™\?
pppp PPS 1ton
count™
*hh Checksum | N/A
<CRLF> Carriage <CRLF>
return and
line feed

N First day of week (Sunday) = 0.

N2 GPS time = UTC time + UTC offset.
N3 Variable length.

Note: Commas separate all items.
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NMEA Update Rate

POS MV outputs NMEA sentences from the COM ports at a settable rate from
one to 50 times per second. You can choose to output only one of the
sentences or any combination of those available.

Binary Data Formats

The PCS outputs attitude data using any of the following output string
formats:

1. TSS1 format

2. Simrad 1000 format using Tate-Bryant or TSS angles
3. Simrad 3000 format using Tate-Bryant or TSS angles
4, TSM 5265 format using Tate-Bryant or TSS angles
5. Atlas format

6. PPS format

7. Time of PPS format (copy of Novatel TM1B)

Output String Formats

The following descriptions include the update rate for each output format. To
achieve these update rates, you must set an appropriate communication
speed for the COM port.

Information supplied through the COM port is valid for the point described by
the reference to sensor 1 lever arms and by the reference to sensor 1
mounting angles.
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1. TSS1 Format

Format TSS1 consists of five fields and contains 27 ASCII

characters. Each record begins with a start character and ends with

the two-character carriage-return line-feed sequence. All fields

contain measurements in real-world units; POS MV supplies

acceleration measurements in ASCII coded hexadecimal values and

heave, roll and pitch as ASCII coded decimal values. You can use

the MV-POSView Controller program to change the sense of the roll,

pitch and heave outputs. POS MV supplies information in the

following format.

:XXAAAASMHHHHQMRRRRSMPPPP<CRLF>

Table 20: TSS1 Output Format

Field Definition Value Units (If Applicable)
Start of packet | 3A hex ASCII
character
XX Horizontal 0to +9.81 cm/s® | 3.83 cm/s®
acceleration
AAAA Vertical 0 to +40.96 cm/s® | 0.0625 cm/s®
acceleration
S Space character | 20 hex ASCII
MHHHH | Heave -99t0 +99 m 1cm
Q Status flag U = unaided mode - settled condition
u = unaided mode - settling
G = GPS aided mode - settled condition
g = GPS aided mode - settling
H = heading aided mode - settled condition
h = heading aided mode - settling
F = full aided mode - settled condition
f = full aided mode - settling

3-20
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XXAAAASMHHHHQMRRRRSMPPPP<CRLF>

Table 20: TSS1 Output Format

Field Definition Value Units (If Applicable)
MRRRR | Roll -90 to +90° 0.01°
S Space character | 20 hex ASCII
MPPPP Pitch -90 to +90° 0.01°
<CRLF> | Carriage return | 0D hex and OA ASCII
& line feed hex

Note 1: M = space if positive or minus if negative. You can use the MV-POSView
Controller program to change the sense of the roll, pitch and heave outputs.

Note 2: POS MV sends records using the TSS1 format at an update rate from one to
200 Hz. It updates the TOV at the same rate. The recommended minimum baud rate
for use with this format is 9600 baud at 25 Hz.

2. Simrad 1000 Format

You can use this format with the Simrad 1000 multi-beam sonar. The
MV-POSView Controller program is used to select the TSS or the
Tate-Bryant convention of rotations for the attitude measurement.

Refer to COM Ports Configuration on page 4-17 for an explanation of

these conventions.

The Simrad attitude data are a 10-byte message with the following

format.

Sync format: 90 hex

Roll format: 2's complement, LSB = 0.01°, roll sense is
user selectable from the MV-POSView Controller

program

Pitch format: 2’s complement, LSB = 0.01°, pitch sense is
user selectable from the MV-POSView Controller

program

Copyright © Applanix Corporation, 2005
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¢ Heave format: 2's complement, LSB = 1 cm, heave sense
is user selectable from the MV-POSView Controller
program

¢ Heading format: LSB = 0.01°, 0 to 359.99°, positive =
clockwise

A frame of Simrad digital attitude data, as supplied by the POS MV,
has the format shown in Table 21.

Table 21: Simrad 1000 Digital Output Format

Item Byte Value Units (If Applicable)
Header LSB 0 0x00 N/A
Header MSB 1 0x99
Roll LSB 2 o o
Roll MSB 3 +180 0.01
Pitch LSB 4 o o
Pitch MSB 5 180 0.01
Heave LSB 6
Heave MSB 7 +327'm Tem
Heading LSB 8 o o
Heading MSB 9 0 to 359.99 0.01

Note: POS MV sends records using the Simrad 1000 format at an update rate from
one to 200 Hz; TOV is updated at the same rate. The recommended minimum baud

rate for use with this format is 19200 baud at 100 Hz.

3. Simrad 3000 Format

You can use this format with the Simrad 3000 multi-beam sonar. The

MV-POSView Controller program is used to select the TSS or the

Tate-Bryant convention of rotations for the attitude measurement.

Refer to COM Ports Configuration on page 4-17 for an explanation of

these conventions.
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The Simrad attitude data are a 12-byte message with the following

format.

o Status format: 99 hex

* Sync format: 90 hex

* Roll format: 2’s complement, LSB = 0.01°, roll sense is
user selectable from the MV-POSView Controller
program

e Pitch format: 2’s complement, LSB = 0.01°, pitch sense is
user selectable from the MV-POSView Controller
program

» Heave format: 2’'s complement, LSB = 1 cm, heave sense
is user selectable from the MV-POSView Controller
program

» Heading format: LSB = 0.01°, 0 to 359.99°, positive =
clockwise

A frame of Simrad digital attitude data, as supplied by the POS MV,
has the format shown in Table 22.

Table 22: Simrad 3000 Digital Output Format

Item Byte Value Units (If Applicable)
Header LSB 0 0x00 N/A
Header MSB 1 0x90
Roll LSB 2 o o
Roll MSB 3 +180 0.01
Pitch LSB 4 o o
Pitch MSB 5 +180 0.01
Heave LSB 6
Heave MSB 7 £327 m Tom

Copyright © Applanix Corporation, 2005
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Table 22: Simrad 3000 Digital Output Format

Item Byte Value Units (If Applicable)
Heading LSB 8 o o
Heading MSB 9 0 to 359.99 0.01

Note: POS MV sends records using the Simrad 3000 format at an update rate from
one to 200 Hz; TOV is updated at the same rate. The recommended minimum baud
rate for use with this format is 19200 baud at 100 Hz.

4. TSM 5265 Format

You can use this format with the Thompson TSM 5265 multi-beam

sonar. The output message supplies the sonar with a time tag (roll,
pitch and heave), heading and sonar velocity. POS MV updates the
message and the TOV from one to 200 times per second.

The message is a 24-byte data string with the following format.
¢ Header: 90 hex

¢ Time tag: double precision float, UTC time in seconds of
the week

¢ Roll format: 2’s complement, LSB = 0.01°, roll sense is
user selectable from the MV-POSView Controller
program

¢ Pitch format: 2’'s complement, LSB = 0.01°, pitch sense is
user selectable from the MV-POSView Controller
program

¢ Heave format: 2's complement, LSB = 1 cm, heave sense
is user selectable from the MV-POSView Controller
program

¢ Heading format: LSB = 0.01°, 0 to 359.99°, positive =
clockwise
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» Longitudinal velocity format: 2’'s complement, LSB =
0.1 cm/s, positive = forward

e Transverse velocity format: 2's complement, LSB =
0.1 cm/s, positive = starboard

* Down velocity format: 2’'s complement, LSB = 0.1 cm/s,
positive = down

The recommended minimum baud rate for use with this format is
38400 baud at 100 Hz.

You can use the MV-POSView Controller program to change the
sense of the roll, pitch and heave outputs. You can also select the
TSS or the Tate-Bryant convention of rotations for the attitude
measurement. Refer to subsection COM Ports Configuration on
page 4-17 for instructions to do this and for an explanation of the
TSS and Tate-Bryant conventions.

The time tag attached to the data is Universal Time Coordinated
(UTC) time in seconds of the week. For the purposes of this feature,
a week begins on Sunday morning so that the first second occurs at
00:00:01 UTC.

A frame of TSM 5265 digital attitude data, as supplied by the
POS MV, has the format shown in Table 23.

Table 23: TSM 5265 Digital Output Format

Item Byte Value Units (If Applicable)
Header LBS 0 0x00 N/A
Header MSB 1 0x90
Time tag 2t09 seconds
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Table 23: TSM 5265 Digital Output Format

Item Byte Value | Units (If Applicable)

Roll LSB 10 o o
Roll MSB 11 180" 1001
Pitch LSB 12 o o
Pitch MSB 13 180" 1001
Heave LSB 14
Heave MSB 15 |¥327m jicm
Heading LSB 16 Oto 0.01°
Heading MSB 17 359.99° '
Longitudinal velocity LSB 18

ongitudinal velocity J_fe;z_s 0.1 emls
Longitudinal velocity MSB 19 m/s
Transverse velocity LSB 20 +32.8

| 0.1 cm/s

Transverse velocity MSB 21 m/s
D locity LSB 22

own velocity J_fe;z_s 0.1 emls
Down velocity MSB 23 m/s

5. Atlas Format

The Atlas format consists of a series of fields of 16-bit 2’s
complement numbers expressed as two binary-coded digits.

POS MV supplies attitude measurements in units of 0.0054931641°
(=360°/65536).

The system uses millimetres for measurements of heave. You can
use the MV-POSView Controller program to change the roll, pitch
and heave sense outputs. POS MV supplies information in the
following format.
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DLERrPpHhQDLE
Table 24: Atlas Output Format

Field Definition Value Units (If Applicable)
DLE Start of packet | 10 hex ASCII
character
R Roll MSB o o
R Roll LSB +90 to -90 0.00549
P Pitch MSB o o
P Pitch LSB +90 to -90 0.00549
H Heave MSB
H Heave LSB +9999 to -9999 mm
Q Status flag 0 = unaided mode - settled condition
1 = unaided mode - settling
2 = GPS aided mode - settled condition
3 = GPS aided mode - settling
4 = heading aided mode - settled condition
5 = heading aided mode - settling
6 = full aided mode - settled condition
7 = full aided mode - settling
DLE Stop character | 10 hex ASCII

Note: POS MV sends records using the Atlas format at an update rate from one to
200 Hz. The recommended minimum baud rate for use with this format is from 9600 to
19200 baud at 50 Hz.
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6. PPS Format

Table 25: PPS Digital Output Format

Item Byte Value | Units (If Applicable)
Header LBS 0 0x00 N/A
Header MSB 1 0x99
PPS time (GPS seconds
into the week, coincident with 2t09 seconds
PPS strobe [GPS time])
Week (GPS week number) 10t0 13 N/A

UTC offset (offset of GPS
time from UTC time where

UTC time = GPS time - UTc | 4017 seconds
offset)

PPS count 18 to 21 N/A
Checksum 22 to 23 N/A

7. Time of PPS Format (copy of Novatel TM1B)

Table 26: Time of PPS Digital Output Format

Item Byte Value | Units (If Applicable)

Sync 0 OxAA

1 0x44 N/A

2 0x11
Checksum 3 N/A
Msg ID 4t07 3 N/A
Bytes 8to 11 52 N/A
Week (GPS week number) 12t0 15 N/A
PPS time (GPS seconds
into the week, coincident with 16 to 23 seconds
PPS strobe [PCS time])
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Table 26: Time of PPS Digital Output Format

Item Byte Value | Units (If Applicable)
Clock offset (PCS clock
offset where GPS time = 24 to 31 seconds

PPS time - clock offset)

Clock offset standard
deviation (standard 32 to 39 seconds
deviation of PCS clock offset)

UTC offset (offset of UTC
time from GPS time where
UTC time = GPS time + UTC
offset)

Clock model status (PCS
clock model status where 0 is
valid and values -20 to -1 48 to 51 N/A
implies that clock is in
process of stabilization)

GPS Ports

The PCS configures the primary and secondary GPS receiver cards

40 to 47 seconds

automatically for its own use.

Physical Interface

The serial digital port for each GPS receiver (GPS1 and GPS2) provides
access for receiver upgrading of its firmware; upgrade kits are available from
Applanix. Table 27 lists the factory port settings and Table 7 on page 2-27
lists the details of the pin arrangements.
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3-30

Table 27: GPS1 and 2 Port Settings

Setting Default Value
GPS Output Rate 1Hz
Auto Configuration Enabled
Baud Rate 9600
Parity None
Data Bits 8
Stop Bits 1
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4.0 System Configuration

This section of the manual includes instructions on how to power-on, power-
off and configure the Position and Orientation System for Marine Vessels
(POS MV) after installation.

The installation specific parameters described in this section are very
important. The accuracy with which you measure them contributes
significantly to the overall accuracy and performance of the system.

Refer to the Installation Parameters topic on page 2-30 for instructions on
how to measure the installation parameters.

Once the POS MV is configured using the installation parameters, save the
data to non-volatile memory so that the system takes the same configuration
each time the POS Computer system (PCS) is powered-on. The MV-
POSView Controller program that provides these functions is contained on
the compact disk supplied with the system. Refer to the Software Installation
description on page D-1 for instructions on how to install the MV-POSView
Controller program on your Personal Computer (PC).

Power-On: Once the POS MV system is installed, the PCS is powered-on
and connected to a separate PC using the Ethernet Local
Area Network (LAN) port. The controller program is then used
to configure the POS MV. Front panel lights indicated the
progress of the POS MV power-on sequence.

POS MV The successful operation of the POS MV is achieved only
Configuration: after system installation and software configuration using the
installation parameter data.
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Power-Off: Although the POS MV system is normally left powered-on,
situations may arise that require the power to be removed.

Making Installation and configuration changes may be saved to non-
Changes: volatile memory at any time.
Power-On

Once the system is installed and configured, the POS MV is ready for
operation in a stand-alone mode. This feature allows the POS MV to start
processing information after power-on without further need for the controller
program or a controlling PC.

The initial power-on for the POS MV system occurs in two stages:
a) Power-on the POS MV system

b) Power-on the controlling PC and start the MV-POSView Controller
program

POS MV Power-On

Power for the POS MV system is applied to the PCS rear panel PWR
connector, refer to Figure 13. Two power switches are available on the PCS:
a rear panel PWR switch and a front panel POWER switch. Enabling the rear
panel PWR switch applies operating power to an internal power supply, which
in turn supplies power to the Mini POS (mPOS) and the Inertial Measurement
Unit (IMU); refer to Figure 14. The mPOS is the heart of the PCS and
interfaces directly with the front panel switches and indicators. The front panel
POWER switch is an alternate action push-and-hold switch; press once for
power-on, press again for power-off. Press and hold the POWER switch until
the light, located above the switch, illuminates indicating that the PCS is
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powered-on. To power-off, press and hold the POWER switch until the light
starts blinking, then release the switch.

Rear Panel GND

O O O ©o o o]
SYS IMU GPS PPS LAN O

PW
POWER

IMU R O_“I
O € :
="\ FrontPanel LOGGING

Figure 13: PCS Front and Rear Panels - Switches and Indicators

Auto-Switching 2 ‘ml >
3 Power Supply
E] Fuse O 105-125 Vac 60 Hz MU mroes
210-250 Vac 50 Hz CQ

Rear Panel Internal Rear Panel Front Panel

Figure 14: PCS Internal Power Distribution - Block Diagram
To power-on the POS MV system, perform and observe the following:
1. Ensure PCS rear panel PWR switch is enabled.
2. Press PCS front panel POWER switch and ensure that:
*  Front panel POWER light illuminates
» Various front panel lights illuminate, refer to next step
3. Check status of PCS front panel lights, see Table 28:

Front panel indicators have three different colours (red, amber and
green) and three states (flashing, steady-on and steady-off).
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4-4

Table 28: PCS Front Panel Indicators - Power-On

SYS light - indicates current status of POS MV:

Steady red: POS MV failure - shows red when PCS is first
powered-on. Changes to a valid condition when PCS
internal program begins to run, but will turn red again
if there is a fault in PCS.

A solid red indication while all the other lights behave
normally indicates a fault in PCS.

If a fault occurs, do not power-off PCS. Refer to
Fault Detection window of controller program,

described in Faults and Messages on page 5-12 and
Fault Detection on page 9-8.

If light frequently shows red during operation, PCS
may be receiving poor quality electrical power.
Applanix recommends a UPS to power POS MV
installation.

Steady amber: Standby mode - POS MV is waiting for instructions.

Flashing amber:  Navigate mode - initialising and aligning attitude
(coarse levelling).

Flashing green:  Navigate mode - degraded attitude performance.
Attitude measurements are acceptable but do not
meet user-set accuracy limits.

Steady green: Navigate mode - normal system operation. System
meets accuracy limits set by user for position,
velocity, attitude and heading.

IMU light - indicates status of IMU:
Steady green: Receiving IMU data and TOV.

Steady red: IMU down, disconnected or an internal hardware
failure.

GPS light - indicates GPS reception in loosely coupled mode or navigation
status in tightly coupled mode:

Steady red: No GPS solution is available.
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Steady amber: GPS receiver is delivering a C/A or P-Code GPS
solution.

Steady green: GPS receiver is delivering a DGPS or RTK solution.

PPS light - flashes green once per second to indicate reception of GPS
1PPS signal.

LAN light - indicates transmit and receive local area network activity:
Flashing green:  Activity on Ethernet LAN.
Steady red: A LAN fault (e.g. a break in Ethernet line).

Initial Power-On Considerations

The POS MV AutoStart feature is enabled prior to shipment from Applanix.
The system will transition to navigate mode automatically after start-up.

Before the system can successfully navigate for first time, the installation
parameters measured during the installation procedures need to be entered;
refer to Installation Parameters on page 2-30.

Use the MV-POSView Controller program to enter this information. Save
these parameters to non-volatile memory if you require the system to use the
same configuration after each power-on sequence. POS MV retrieves these
details from memory after a power-up or after a reset command. Refer to the
POS MV Configuration description on page 4-11 for instructions on
configuring the system with installation parameters using the MV-POSView
Controller program.

MV-POSView Controller Program

Refer to the Software Installation appendix, page D-1, for instructions on
installing the MV-POSView Controller program on a PC.

Copyright © Applanix Corporation, 2005 4-5



POS MV V4 Installation and Operation Guide

System Configuration

The following assumes that the controlling PC has a suitable version of
windows installed and that you are familiar with its operation. If necessary,
refer to the manuals supplied with the controlling PC for instructions on how to
use your version of windows.

+ Connect the PCS and the controlling PC to the 10/100BaseT Ethernet
LAN

» Power-on the PCS and the controlling PC, and start Microsoft
Windows™; from windows, launch the MV-POSView Controller
program

MV-POSView will connect automatically and start to display information
broadcast by the PCS over the Ethernet if you have installed and configured
the PCS, the controlling PC and the MV-POSView Controller correctly.

The controller program can operate in either of two modes:

*  Monitor mode - the MV-POSView Controller program displays all PCS
data that is broadcast over the Ethernet, however, changes to any of
the PCS settings cannot be made. This mode allows several users to
monitor the PCS data simultaneously.

+  Control mode - the MV-POSView Controller program displays all PCS
data that is broadcast over the Ethernet, and allows changes to the
system configuration and the saving of new configurations to non-
volatile memory. Only one MV-POSView Controller program can
operate in the control mode at any time.
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MV-POSView Controller - Initial Use

Note: Certain MV-POSView windows have an icon in the lower left

corner. They are either all locked (password protected) or all unlocked

(no password). Refer to the Password Protection description on page =3
4-37 for more details.

When you install and operate the POS MV for the first time, perform the
procedures described in the following paragraphs.

PCS IP Address

Applanix sets the IP address of the PCS to 129.100.1.231.

Initially, to communicate with the PCS, you must give the controlling PC a
unique address within the same subnet. Applanix recommends using address
129.100.1.230.

Once communication with the PCS is established you can change the IP
address of the PCS to any suitable address within your subnet. The IP
address of the controlling PC may also be reset back to the original setting.
The following paragraphs provide instructions on doing this.

Running the MV-POSView Controller Program

Check the MV-POSView Controller program main window (illustrated in
Figure 31 on page 5-5) for update activity; the window should update at one-
second intervals. If not, check that the LAN light, located on the front panel of
the PCS, is illuminated.

System Addresses

POS MV has a number of different addresses:

e The default subnet mask address is 255.255.000.000.
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* The factory default IP address for the PCS is always 129.100.1.231.
You should change this address to make it suitable for use with the
specific network in which you will install the PCS. The following
instructions tell you how to do this and to save the new address to
memory.

» Port addresses for the Ethernet display, control, and real-time and
logging data ports on the PCS are 5600, 5601, 5602 and 5603
respectively. They are set at the factory to be compatible with the
PCS and should never be changed.

IP Addresses

IP addresses consist of four sets of numbers separated by full
stops (e.g. 129.100.0.220). The first three sets of numbers are the
network part of the address and the last set of numbers is the host
part. For example, 129.100.0 are the default value for the PCS
network IP address and 220 is the default value for the PCS host.

To be compatible with a network the first two sets of numbers in
the IP addresses of all items attached to the network must be the
same.

Changing Addresses

It is unlikely that the default IP address of the PCS will be compatible with
your local area network. Therefore, you must change the system IP address
before you can exercise control over the POS MV.

Follow the instructions below carefully, noting that you must begin all menu
selections from the main window of the controller.

a) Power-on the PCS, open Windows™ and start MV-POSView.
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b) On the MV-POSView menu bar, select Tools, Connect.

c) The tool bar shows the current IP address of the PCS Ethernet
connection (this address may not be compatible with your network).
Make a written note of this address so that you can change the
address of the controlling PC temporarily to a compatible one. This
must be done before you can communicate with the PCS through the
LAN.

d) In MV-POSView, select File, Exit (or press the Alt, F4 keys) to exit
MV-POSView.

e) Select the configure option from the Ethernet driver software included
with your Windows™ environment.

f) Note the original IP address of the controlling PC so that you can
change it back once you have changed the PCS address.

g) Change the IP address of the controlling PC to one that has the same
network identity as the PCS. Set a new and unique address for the
controlling PC (e.g. set the PC to IP address 129.100.1.230).

h) For all versions of Windows™, except 2000 - the new IP address
does not become active until you have rebooted the PC: Exit
Windows™ and power-off the controlling PC. Wait thirty seconds and
power-on the PC again.

i) Run Windows™ and start MV-POSView. In MV-POSView, select
Tools, Connect.

j)  On MV-POSView menu bar, select Settings, Installation, POS IP
Address and insert a new IP address and/or subnet mask, see
Figure 15. The new address must be valid for the network on which
you will operate the PCS. Press the OK button.
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k)

0)

4-10

The new IP address for the PCS will take effect immediately and a
‘Lost connection with POS’ message is displayed at the controlling
PC.

At the controlling PC, select File, Exit (or press the Alt, F4 keys) to
exit the MV-POSView Controller program.

POS Internet Address |1?2.D16.DED.125

Subnet Mask I255.255.DDD.DDD

Cloge | Apply |

Figure 15: POSView POS Internet Address

Follow the instructions in steps e) and g) above and reset the
controlling PC to its original IP address.

Exit Windows™ and power-off the controlling PC. Wait thirty seconds
and power-on the PC. The new IP addresses become active during
the PC reboot sequence.

At completion of the reboot sequence:

* The IP address of the PCS is set to be compatible with your
network

* The original IP address to the controlling PC is restored
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POS MV Configuration

Once the POS MV components are installed and the physical installation
parameters measured, these measurements are then entered in to the MV-
POSView Controller program. The PCS stores this data in non-volatile
memory for use on subsequent start-ups of POS MV.

The POS MV Controller has a built-in feature that permits automatic fine-
tuning of the configuration data. However, the more accurate the initial
physical measurements are the quicker the automatic fine-tuning process.
Figure 16 outlines the configuration data refinement process.

Figure 16: Configuration Data Refinement

Measure
Installatior Enter Initial Automatic Autc
Parameters Configuratior Fine-tuning of Calibration
& Record Data intc Configuration Vessel
Configuratior MV-POSView Data Prescribes a
Data (Section 4) (Section 4) Figure Eight
(Section 2)

Automatic fine-tuning permits the accurate measurement of the longitudinal,

lateral and vertical distances between the installed components. Accurate

manual measurements are often difficult to obtain and are subject to errors

caused by accessibility. If it is not possible to measure the installation

parameters to within Real-Time Kinematic (RTK) level accuracy (about 2 cm)

then the automatic lever arm calibration feature should be used to improve

accuracy. Although only the Reference to Primary GPS measurement is

presently available, other automatic measurements will be available in the

future.
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Set the initial configuration of POS MV by performing the following.

a) Connect the PCS and the controlling PC to the 10/100BaseT Ethernet
LAN. Both must have compatible IP addresses; if necessary refer to
the Changing Addresses description on page 4-8 for instructions on
IP addressing.

b) Power-on the PCS and the controlling PC, and start Microsoft
Windows™; from windows, launch the MV-POSView Controller
program.

c) Select Tools, Connect on the MV-POSView main window menu bar.

Configuration Data

To configure the POS MV consult the list of installation parameters that was
created as you progressed through the physical installation. Refer to the
Installation Parameters description starting on page 2-30 for detailed
instructions.

Configuration - Initial

Note: Select the standby mode prior to changing lever arm or mounting angle
values.

From the menu bar of the MV-POSView Controller program, select Settings,
Installation, Lever Arms & Mounting; the Lever Arms & Mounting Angles
tab is displayed (see Figure 17). Use metres for lever arm distances and
degrees for misalignment angles.

In circumstances where you do not have the complete set of installation
parameters, you must at least enter values in the Ref. to IMU Lever Arm and
the Ref. to primary GPS Lever Arm panes. This basic information allows the
system to supply useful data to the multi-beam sonar.
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Lever Arms & Mounting Angles E

Lever Arms & Mounting Angles | Sensor Mounting | Tage. Multipath & AutaStar |

—Ref to MU Lever Arm MU Frame we.rt. Ref. Frame

¥ (m)  |0.000 X (deg) 0.000
Y m)  [oooo T (deg) 0.000
LM 3 o0p Z (deg) 0,000

—Ref. to Primary GFPS Lever Arm- ~Ref. to Wessel Lever Arm—————————

®(m) |7000 ® () 0.000

Y () 0000 ¥ (m) 0.000

Z(m)  |0.000 Z () 0.000

MNotes: —Ref. to Centre of Rotation Lever Arm—;
1. Ref. = Reference X () ]

2. w.rt. = With Respect Ta

3. Reference Frame and Wessel ¥ (m) .
Frame are co-aligned Z{m) o
= ok | " Close #pply |

Figure 17: POSView Lever Arms & Mounting Angles Tab

Next, select the Sensor Mounting tab (Figure 18) and enter the values for
the lever arm distances and mounting angles. Once these values are entered,
select the OK button.

Note: These settings become active immediately. To save the settings to
non-volatile memory, select Settings, Save Settings. This permits the system
to initialise using these installation parameters whenever the PCS is powered-
on.

Note: Any changes made to the IMU or the Global Positioning System (GPS)
lever arm parameters will cause the fields to reset and begin again
automatically.
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Lever Arms & Mounting Angles
Lewver Arms & Mounting Angles  Sensor Mounting l Tags. Multipath & AutDStan]
Ref. to Aux. 1 GPS Lever Arm Ref. to Aux. 2 GPS Lever Arm
¥ my  |0.000 0.000
¥{m) |0.000 0.000
Z{m)  [o.000 0,000
Ref. to Sensor 1 Lewver Arm Sensor 1 Frame w.rt. Ref. Frame
¥ my  |0.000 0.000
¥(m)  |o.000 0.000
Zim)  Jo.ooo 0.000
Ref. to Sensor 2 Lever Arm Sensor 2 Frame w.rt. Ref Frame
¥ my  |0.000 0.000
¥(m) o000 0.000
Z{m)  [o.000 0.000
= Cloze ‘ Apply ‘

Figure 18: POSView Sensor Mounting Tab

Configuration - Automatic

Note: Perform a GPS Azimuth Measurement Subsystem (GAMS) calibration

prior to running this procedure, see Antenna Installation Calibration on page

4-24,

Note: The integrated navigation solution should be delivering a RTK solution;

may be tightly coupled or using an auxiliary RTK GPS receiver. The Nav
Status (MV-POSView Status pane) indicates FLOAT RTK or FIXED RTK, see

page 5-6.

Ensure that GAMS is on-line then select Settings, Installation, Installation
Calibration Control from the menu bar of the MV-POSView Controller
program. The Calibration Control window is displayed (Figure 19).

4-14
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rLever Arm Calibration Select
Figure of Merit H(m) () Lim)
W Reference to Primary GPS 383 0000 2410
[T Reference to Auxiliary 1 GRE ] 0
[T Reference to Auxiliary 2/ GRS 0 ]
I~ | Positian Fix ] 0

Calibration Action
Last Calibration Action  Auto Calibration

Stop Calibration | tanual Calibration | &utuCaIlbratanI Cloze

Mo Action | Mormal Transfer | Eorced Transfer | Apply

flik

Figure 19: Calibration Control Screen

LEVER ARM CALIBRATION SELECT PANE

Note: The Figure of Merit (FOM) may not reach 100 if the vessel
dynamics (speed and rate of turn) are not great enough, the GPS
coverage is not good or the base corrections are not reliably received.

Figure of Merit field - indicates the completeness of the
correction level of the selected parameter; the calibration (X, Y
and Z) are complete when FOM reaches 100

X, Y, Z fields - computed values are complete when the Figure of
Merit reaches 100 and the field values stop changing; the field
values may not correspond with the measured values

Reference to Primary GPS check box - select to compute
corrected values

Reference to Auxiliary 1 GPS check box - not enabled

Reference to Auxiliary 2 GPS check box - not enabled
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Position Fix check box - not enabled

CALIBRATION ACTION PANE

Last Calibration Action field - indicates the last action
performed

Stop Calibration button - sele