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Common abbreviations

Term

Definition

AB Dynamics Anthony Best Dynamics

CAN Controller Area Network

CEP Circular Error Probability

CPU Central Processing Unit

DGPS Differential Global Positioning System

ECCN Export Control Classification Number

EGNOS European Geostationary Navigation Overlay
Service

FTP File Transfer Protocol

GAGAN GPS Aided Geo Augmented Navigation

GLONASS GLObal NAvigation Satellite System

GNSS Global Navigation Satellite System

GPS Global Positioning System

IMU Inertial Measurement Unit

INS Inertial Navigation System

LED Light Emitting Diode

MFDD Mean Fully Developed Deceleration

MSAS MTSAT Satellite Augmentation System

NMEA National Marine Electronics Association

NTRIP Networked Transport of RTCM via Internet
Protocol

PPS Pulse(s) Per Second

RD Raw Data (an OXTS file format)

RINEX Receiver INdependent EXchange format

RTK Real-Time Kinematics

SBAS Satellite Based Augmentation System

SDCM System for Differential Corrections and
Monitoring

SPS Standard Positioning Service

TCP Transmission Control Protocol

oxTs’
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TNC Threaded Neill-Concelman
TTFF Time To First Fix
TTL Transistor-Transistor Logic
UDP User Datagram Protocol
VUT Vehicle Under Test
WAAS Wide Area Augmentation System
WGS 84 World Geodetic System 1984
WLAN Wireless Local Area Network
Table 1:
Common abbreviations

Registered in England and Wales No.

OXTSV 3534778. VAT GB 704 8399 17 NAVdisplay product manual | 9



Introduction

Thank you for choosing OXTS.

NAVdisplay is a digital dashboard application that provides real-time monitoring of INS and base station
products and performs user-defined tests. Itis intended to display information from one or more products
in an easy to read, and easy to configure, manner using different display items called widgets.

Tag SN5085 2 X Tag SN5085 [

et Time (HH:mm:ss)

100 -

o o |14:01:47

Figure 1:
An example of an Analogue and digital widgets used to display measurements

There are seven different styles of widget available within NAVconfig,including analogue dials, numeric
displaysand programmable lights. Widgets can be freelyadded and positioned to create an unlimited
number of custom templates, which can in turn be saved for quick access. The process of building and
switching between templates makes it easy to create custom templates providing the correct feedback
for different applications.

NAVdisplay interprets all OXTS data formats and works with real-time information being transmitted via
Ethernet, CAN bus or serial RS232. It can also replay previously saved measurement files that are in
OXTSformats.
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Figure 2:
NAVdisplay maininterface

NAVconfig provides a quick and easy way to monitor the live output of devices.

For online help, please visit our support website https://support.oxts.com and navigate to the software
section.
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NAVsuite software

NAVsuiteis acollection of free software applications, including NAVdisplay,that support the use of OXTS
inertial navigation systems and base stations. The following section describes the installation process
and gives a brief description of the installed applications.

How to install

A USB memory stick containing the NAVsuite software package is supplied with each inertial navigation
system or base station. If you don’t have access to the USB memory stick, NAVsuite can also be
downloaded from the support website (support.oxts.com) by navigating to the software section, then
NAVsuite and following the download link.

Torun the installer, double-click the NAVsetup.exe icon and then follow the on-screen prompts.If you
have downloaded NAVsuite from the support website, you will need to unzip the saved file first.

Note: please restart the PC after the NAVsuite installer successfully completes

System requirements

NAVsuite installs and runs on PCs running Microsoft Windows 7, 8 or 10 (either 32- and 64- bit versions).
Please ensure the latest operating system service packs are installed. The following components are also
required to run NAVsuite and will be automatically installed if not detected.

+ Microsoft .NET Framework 4.6.1 or newer
+ Microsoft Visual C++ 2010 x86 Redistributable, 10.0.30319.1 or newer
+ Microsoft Visual C++ 2015 Redistributable (x86) 14.0.23026 ornewer

While an Ethernet port is not required to launch NAVsuite applications, some features of programs that
communicate with products will be unavailable or restricted without one.

Admin rights

For successfulinstallation,administrative rights are required to configure the firewall for the FTP and UDP
port, so you may need to contact your system administrator. Write access is also required for the
following systemfolders:

Common Files

Program Files or Program Files (x86) depending on operating system
Program Data

Users\<current user>\Documents

To uninstall NAVsuite

NAVsuite can be removed from the PC by navigating to Control Panel > Programs > Programsand
Featuresthenselecting NAVsuite from the listand clicking Uninstall. It will then remove all files and
applications for NAVsuite. The uninstall feature will not touch the data folder at the path C:\Users\<user
name>\Documents\OXTS\NAVsolve.

+ o+ + o+
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NAVsuite applications

Table 2 lists the items installed by NAVsuite and gives a brief explanation of their purpose.

Icon Software ‘ Description

NAVstart A menu from which you can navigate between OXTS
applications. This opens automatically when you are
connected to a unit.

&
(i

NAVconfig Used to create, send, and receive configurations
from OXTS products. As configurations vary
between products there is no manual for NAVconfig.

&)

NAVdisplay Used to view real-time data from OXTS products via
Ethernet or a serial port. It can also be used to
transmit special commands and replay logged data.

®

NAVsolve Used to download raw data files from the RT and
post- process the data. The configuration can be
changed and differential corrections can be applied
before the data is reprocessed. It can export NCOM,
XCOM and CSVfile formats.

NAVgraph Used to graph NCOM, XCOM and RCOM files
created in post-process. It can display graphs, cursor
tables and map plots and data can be exported in
CSV or KML (Google Earth) format.

&)

&

NAVbase Used to configure and manage RT-Base S and GPS-
Base base stations, which can be used to achieve
RTK integer level position accuracy.

Manuals and This folder contains PDF versions of relevant OXTS
,I\ documents manuals. Other manuals can be downloaded from
Yy the OXTS website.
Table 2:
List of NAVsuite applications
Documentation

In addition to the main applications, the NAVsuite installer also copies a number PDF manuals and help
documents to the computer’s disk. The documents are located in C:\Program Files (x86)\OXTS\Manuals
and can be accessed via the OXTS folder in the Start menu.
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Communicating with the product

The main method of communication between OXTS products and the PC is Ethernet. As productsare
configured with staticIPaddresses, the PC’s IPaddress mustalso be in the same range as the product IP
address for communication to occur. Please see the Communicating with the product section of your
product’s manual for details on how to do this.

Firewall warning

The first time some OXTS applications are run, a firewall warning message similar to that shown in Figure
3 may be triggered. This is because the program is attempting to listen for, and communicate with, OXTS
products on the network. The firewall must be configured to allow each program to talk on the network, or
programs will not work as intended.

Sometimes a warning will not be triggered, but the firewall may still block certain functions. If a program fails
to display the IPaddress of a connected product, check the firewall settings for that connection. Ensure
both Private and Public networks are selected to ensure the software can continue functioning when
moving from one network type to another.

@ Windows Security Alert ot

@ Windows Firewall has blocked some features of this app

Windows Firewall has blacked some Features of NAYoanfig on all public and private networks,
6 Marme:! Mavconfig
Publisher: Cford Technical Solutions Led
Path: CAprogram Files (@6 oxtsinavconfignavconfig. exe

Allooy WA config o communicate on these netbworks:
Private networks, such as my home ar wark, network

Public netwarks, such as those in airparts and cafés (nak recommended
because these networks often have little or no security)

Wehat are the risks of allowing an app through a Firewall?

0 dllow access Cancel

Figure 3:
Windows Firewall warning message

A firewall warning message may be triggered the first time OXTS software is run.
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Getting started

When NAVdisplay starts, the first screen displayed is the Device association window shown in Figure 4.
This window is used to tell the widgets included in the template that is about to be opened whichdata
stream they should extract measurements from. Once astreamhas been selected, the Device association
window will close and the main NAVdisplay window will open.

In cases where only one data stream will ever be used, this screen can be skipped by selecting Only display
this screenif device not found. The next time NAVdisplay is started, it will automatically load a template
and assign the selected product toit.

¥ Device association — O *

Pleaze select the device(s] to associate to the "Performance.nav'' template.

] advanced

Device saved intemplate Connected device

MCom streams only Tag SMZ56 |v |
|Jzer Tag Codec Type Address t atch Percent

Tag SM5085 [MNav:MCom 152.168.1.51

Tag SMZBE  Wav:MCom 1921681125 100.00%
W MCom Wirtual:MCamn - Wirtual

[1 Orly dizplay this screen if device nat found
OK

Figure 4:
Device association window

Toallow templates to be created when live streams are not available, NAVdisplay includes virtual streams.
Once a live or virtual stream has been selected in the Device association window, the OK button can be
clicked to shut the window and launch NAVdisplay.

NAVdisplay comes with a number of preconfigured templates. Upon closing the Device association
window, the application loads its default template (Perfomance.nav) as shownin Figure 5, and assigns the
selected data stream to all of the widgets in the template. Figure 5 also shows the same NAVdisplay
template when loaded with a live and virtual NCOM stream.
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Velocity lateral (m/s)
-0.61

Velocity down (m/s)

-0.49

gl Heading (deg) | Pitch (deg) | R

M 157.590(1.231 |-0.902

Virtual NC“OM stream Live NCOM stra |

Figure 5:
Initial view of NAVdisplay

This image shows the same template when opened using a virtual (left) and live (right) NCOM stream.

Once NAVdisplay is open, switching between existing templates is easy using the File > Open, or
Template Launch Bar—which can be found under the View menu. As well as loading existing templates, it
is also possible to edit them by adding or removing widgets, or reconfiguring existing widgets.

The preconfigured templates generally provide the information required by most users, however full
details of how to create and control templates and widgets, along with details of the more advanced tools
NAVdisplay offers are included in this manual. To take full advantage of the powerful capabilities of
NAVdisplay, we recommend reading it thoroughly.

NAVconnect

The NAVconnect window shown in Figure 6 shows any data streams (including virtual ones when enabled)
that are visible to NAVdisplay. Virtual streams are disabled by default, to display them select Options >
Connections > Show virtual streams. The NAVconnect window provides useful information about the
availableproducts.

By default, the NAVconnect window is docked to the top of the NAVdisplay window, but its visibility can be
toggled on/off by selecting View > Connections.

Table 3 explains the fields listed in the NAVconnect window. The fields that are shown, and their default
sort behaviour, are set using the Stream identification Options (Stream identification on page 44).

Tagid Address Codec Product name  Firmware id Serial num... Conn... Bytes receiv...
Tag SN256  192.168.16 Nav::NCom RT2002 150710gp 256 004040
Tag SNE085 192.168.1.186 Nav::NCom Survey+2 160317gp H035 1057320
Tag SNB251 192.168.1.176 Nav::NCom Survey+2 170815qp 5251 1051056
Figure 6:
NAVconnect window
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Field Description

Tagid Information displayed here will appear in each
widget's header for easy identification of the
source of the measurement. The Tag id can be
renamed by double clicking on it and typing the
new name

Address Displays the device's IP address when data is
transmitted via Ethernet and CAN. Serial
connections show up as Serial: {stream ID}-
{device Id}. Serial connections do not show the
device's IP address

Codec Displays the packet container type and the codec
being used (e.g. Nav::NCom). In that case Nav
stands for navigation information and NCom is

the codec
Product name Displays the product family name of the device
Firmware id Displays the firmware version currently running

on the device

Serial number Displays the serial number of the device

Connection lag The connection lag bar represents a delay of 10
seconds. If the delay is too great NAVdisplay
disables the device in the list

Bytes received Displays the number of bytes received

Table 3:
Description of all fields in NAVconnect window

NAVconnect window context menu

Acontext-sensitive menuto quickly access key featuresis available within NAVconnect. Itis accessed by
right-clicking on any cell (except Tagid or Connection lag).

MNAVconnect 3
Tagid Address Codec Product name  Fimware id Serialnum... Conn.. Bytes receiv...
Tag SN256  192.168.1.6 Mav::NCom RT3003 150710ap 256 118534
Tag SN5085  152.168.1.186 Mav::NCom Surypees3—— 16021 Ee 156672
Tag SN5251  152.168.1.176 Mav::NCom Sury e device 8740584

Load widget group file

Zero distance

Figure 7:
Connections window context menu

Access the context menu by right-clicking on any column in a highlighted row.

+ Hide device. This command is disabled unless the device's connection lag has timed out.
It removes devices that have dropped off the network from thelist.
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+ Load widget group file. This command is currently not implemented.

+ Zerodistance. This command zeros the distance at the current time. To display the zeroed
distance in a widget, select the Display zeroed distance option on the widget configuration
window as shown in Figure 8.

Tag SN5370 B

Meazurement configuration

Category Fasition ~
Measurement Distance harizontal ~
Dizplay name |Distance harizontal

Units mm w

Dizplay zeroed distance

Walid range
Minirnurm -100 I awirnum 100
alid ~alanr | - e alid ~mlenr | -

Figure 8:
Display zeroed distance option
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Working with templates

NAVdisplay does not have a fixed user interface. Instead, it allows users to create an unlimited number
of custom layouts (called templates) using seven different styles of widget. This approach allows users to
create interfaces that best suit their application.

Each template can implement a large number of widgets—and in any combination. By default, new
widgets are created outside of the main NAVdisplay window. By dragging widgets by their title bar they
can be repositioned within existing widgets, ordocked inside the main NAVdisplay window.

Docking and undocking items

To undock a window, simply click and drag with the mouse on its title area. Once a window has been
undocked it can be placed anywhere on the desktop, and will remember its position. You can also undock a
window by double clicking its title bar.

click and hold here

L0 J
2 @5 550 BTSSR Drag and release here

|8 1161 Tag s5370 |G 1571 7a3 S0

Figure 9:
Undocking windows

To undock a window, click and hold on the window’s title area then drag it out of its container.

Todock a window, clickand hold on the title area of the window you want to dock,and drag it to where you
would like to place it. When a dockable window is dragged onto a suitable container, a position anchor will
appear in the container to help you place the widget. The docking process is shown in Figure 10.

This position anchoriconappears |-~~~ -~~~ ~=~-—-=- [

| 5 s
as soon as a window is dragged Potential container
over a potential container. To dock

|
|
the window, simply move the !
mouse cursor over one of the 5 :
elements of the anchor icon and [
release. To dock a window in the : %
bottom half of the container you I
would end the drag process with :
the cursor in the position shown. f e e e — - - = -

Figure 10:
Docking windows
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After a window has been undocked it behaves like a normal window and can be moved, resized,
minimised and maximised as normal—it can also act as a container for other windows. This means an
undocked window can be dragged onto another undocked window- creating a single undocked window that
now contains two items.

Pinning and unpinning windows

Some dockable windows have the ability to be pinned and unpinned. Windows that can be pinned feature
an extraicon on the right-hand side of their title bar, as shown in Figure 11. Clicking the pin icon toggles
the feature on and off. When enabled, the pinning feature collapses the iteminto atab onthe edge of its
parent container. As soon as the mouse pointer hovers above the tab, the item will spring open to its original
position.

[15] Graph 1 x i
GPS Differential Age a
6.0000 — I

Figure 11:
Pinningicon

Windows that feature the pinicon in the title bar can be collapsed into a tab to save space.

Create a template

1. Close current temple by selecting File > Close.

2. Enable either a live or virtual stream in the Connections window by selecting Enabled.

3. Add widgets to the template using the Widget menu. Single measurement widgets are assigned
to a specific product at creation time, while Graph and Measurement list widgets are created
first, then have measurements from enabled products added to them.

4. Arrange widgets by dragging and dropping them using the top of their window.

5. Apply specific configurations to individual widgets by right-clicking and selecting Configure.

6. Save the template.

Saving a template

Saving a template allows it to be easily reloaded at any time. To save an unsaved template:

1. Select File > Saveas....
2. Select alocation for the template, give it a suitable name then click Save.

Tosave an existing template after changes have been made, simply click File > Save. Toindicate when
unsaved changes have been made to a template, a * symbol is displayed in front of the template name in
the application title bar. Once saved, the symbol will disappear.

The File > Save as template option provides a number of advanced options allowing templates to be
locked to specific IP address, product tags and other properties.

Note: Although templates are created using specific live or virtual streams, they are not permanently
tied to those streams. Upon opening a template, the Device association window can be used to reassign
widgets to a new data stream.
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Loading a template

Templates are loaded in one of two ways.

+ Selecting File > Open, opens a window that can be used to select a template to open.

+ Templates can also be opened using the Template Launch Bar, which can found under
View > Template Launch Bar. The Template Launch Bar features a list of templates as well
as a number of configurable icons to provide one-click loading of templates. Each icon
can also be assigned to a keyboard short-cut.

Hovering the mouse over each icon opens a preview panel showing the template and any short-cut key.
The default Template Launch Bar can be edited by selecting Options > Template launch bar(s), and a
number of additional user defined launch bars can also be created.

Whenever a new template is opened, the Device association window, shown in Figure 12, will appear.
This window allows the widgets present in the template to be assigned to a new data stream, which is
useful when working with different products.

In applications where only one product will be used, this behaviour can be prevented by selecting Only
display this screen if device not found. To undo this, select Options > Connections > Always display
serial number mapping screen.

¥ Device assaciation - O *

Fleaze select the device(s) to associate to the "Performance.nav'' template.

[ Advanced

Device saved intemplate Connected device

MCom streams only Tag SM25E |v |

Uszer Tag Codec Type Address Match Percent

55 -om ] 51
TagSNZ286  Mav:NCom 192716811258 100.00%
' NCom Wirtual:NCom  Wirtual

[ Only display this screen if device not found
ok

Figure 12:
Device association window
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Stream assignment bar

While the Device association window is used to define which stream(s) should be used prior to opening a
template, the Stream assignment bar highlighted in Figure 13 can be used to change which streams are

used after opening atemplate.

To show/hide the Stream assignment bar click View in the Main menu bar, then select Stream

assignment bar.

Toassign a different stream to a group of controls, simply click on the stream you want to change, and

select a new stream from the list.

@ * Performancenav - NavVdisplay

File Widgets View Options Utilities

Templates: _test - .

Help

7= Warm-up 7= Performance 7= Dual antenna 7= Data Recording

| Stream assignment: | Tag SN5251

- | Tag SN3085

3 MA nect
Tag SN5251

120.29

Time from start of file (s

1 X Tag SN5085

")

Time from start of file (s *)

106.63

I X% Tag SN1560

Time from start of file (s *)

57.81

Tag SN5251

Speed horizontal (m/s )

AT
/ 0 &
/T

PSS

-

80

100 =

Send command | Select device

Tag SN5085
Speed horizontal (mds ~)

AT
/ P
/2

PN

-

]

100 =

- | Cemmand

Tag SN1560
Speed horizontal (m's )

A
/ 0 &0
f 20

PN

-,

20

100 =

- | Send | Status: Mot sent

Figure 13:
Stream assignment bar
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Widget types

The visual devices that NAVdisplay uses to relay data are called widgets—and there are seven different
styles to choose from as shown below. Single measurement widgets (analogue, digital and traffic light)
display the Tag id of the stream they are tied to at the top of their window.

When working on laptops with smaller screens, space can be saved by removing the frame surrounding
each widget. Todo this select View > Widget Captions. When the widgets caption option is disabled, it
isn’t possible to undock or move widgets, but they can still be resized by clicking and dragging their
boundary lines.

Analogue (single measurement)

The analogue measurement widget displays a single measurement in the form of an analogue dial. To
configure the settings for each gauge, right-click on the widget and select Configure.

@ TagsSNs0e5 — (m] X

Velocity forward (m's %)

Figure 14:
An analogue measurement widget

Digital (single measurement)
The digital measurement widget displays a single measurement as digits. The colour of the text can

change to indicate the measurement is within a defined range. To configure the settings, right-click on
the widget and select Configure.

@ Tagshs0es - o0 X

Heading (deg *)

303.512

Figure 15:
A digital measurement widget
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Traffic light (single measurement)

The traffic light widget watches a single measurement and changes colour depending on the value of
that measurement. Colour ranges can be set using multiple conditions. If the measurement value is not
within any of the defined ranges the light will turn black. To configure the settings, right-click on the

widget and select Configure.

Figure 16:
Atraffic light measurement widget

Analogue + Digital

@ Tag SN5085 - m] X

Primary GPS antenna status ( )

The analogue + digital widget is a time-saving widget. Selecting it simply docks a digital widget inside
an analogue widget, and assigns the same measurement to both. Once created, the analogue and
digital elements can be independently configured, and even undocked.

Figure 17:
Ananalogue + digital measurement widget

oxTs’

& - o X
Speed horizontal (Vs )
T
40 50 60
3 0
3
20 80
10 90 =
0 100 =
Tag SNG126 x

6.81
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Traffic light + Digital

The traffic light + digital widget is a time-saving widget. Selecting it simply docks a digital widget inside
a traffic light widget, and assigns the same measurement to both. Once created, the traffic light and
digital elements can be independently configured, and even undocked.

@ - o X
Tag SN6126 X
NCOM Navigation Status ()

Tag SN6126 X

Real Time (4)

Figure 18:
Atraffic light +digital measurement widget

Measurement list

The measurement list widget displays the value of multiple measurements in digital form. As with a
digital widget, the text colourindicates whetherthe valueis withina user-defined range. This is a good
way to view multiple measurements in a small space. To configure the settings, right-click on the
widget and selectConfigure.

&) Measurements list — O *

Tl

Tag Value Units
i Tag SM... 41528 5" -
Acceleration forward  Tag SM...  -0.006 mss:* -

Acceleration lateral Tag SM...  -0.001 m/s?" -
Acceleration down Tag SH... -5.382:1 migtt -
Latitude: Tag SM... 51.54147354 deg® -
Longituds Tag SM... -1.24867674 deg” -

Figure 19:
Measurement list widget

Graph

The graph widget provides a scrolling time-based plot of one or more measurements. To add
measurements, configure the graph and toggle the visibility of the legend, right-click on the graph area.
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To remove or configure individual measurements you must find that measurement within the legend
and right-click on it.

/& Graph | - X

Linear acceleration (m/s? )

T
1:14:15

Figure 20:
A graph measurement widget

Registered in England and Wales No.

OXTSV 359798 VAT OB v04 8399 17 NAVdisplay product manual | 26



Adding widgets

The process of adding widgets to NAVsolve is explained below.

1. Choose a style of widget to add by clicking on the Main menu >Widgets.
2. Select measurement(s) to add to the control, and click OK.

Note: When creating single measurement widgets (Analogue, Digital, Traffic light, Analogue + Digital or
Traffic light + Digital), it is possible to create more than one instance at a time. For example, if four
measurements are selected when creating an Analogue widget, when you click OK, four analogue
widgets will be created in a single group, reflecting the measurements that were chosen.

The Add measurements window

When creating or modifying widgets, the Add measurements window shown in Figure 21 is a quick and easy
way to manage measurements. The window is displayed whenever a new widget is created using the
process above, or when an existing widget is modified byright- clicking on it and selectingConfigure.

Add analogue measurements _-
User Tag Tag SN256 | Tag SN3085 Enable
o Codec Type e Mavi:NCom | Navi:NCom e more -

Address 192.168.1.6 |192.168.1.186 streams

Filter: Product Name RT3003 Survey+2
Serial Number 256 5085
Part 3000 3000
Firmware 1D 150710qp 160317gp
Measurement count [ 91

=0 NAV (1) [593]

2 Time [24] ‘a
12D Position [18] e
L

= £ Velocity (1) [25] | ]
[, Velocity north 0TS NED frame narth velacity
e, velacity east OxTS NED frame east velocity
[l Velocity down OuTS NED frame vertical (down) velocity
i, velacity up 0xTS NED frame vertical (up) velocity 6
[ Velocity forward OxTS horizontal frame longitudinal (forward) velocity [ ( |

[ Velncity lateral (TS horizantal frame lateral (rinhtl velncite

Figure 21:
Add measurements window
1) Filter box 2) Available streams 3) Enable more streams button 4) Measurement groups 5) Group toggle button 6) Measurement toggle

Filter box

The filter provides a quick method of live searching the available measurements. As you type, the
available measurements will be limited to those containing a matching string.

Available streams

Any systems streaming data in a readable format on the network are shown by default. Asummary of
information is shown at the top of each column. A legend for the information is shown to the left of the
columns.
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Enable more streams button

Clicking the Enable more streams button opens a menu that allows you to choose which streams are
visible in the Add measurements window. This is sometimes useful when operating on a network where
many products are connected. A check-mark in the leftmost box means a streamiis visible.

In the example shown in Figure 22 below, five virtual streams are shown in addition to the two real
NCOM streams. Virtual streams are useful for creating new templates when no live streams are
available. Virtual streams are enabled/disabled from the Main menu by clicking Options > Connections
> Show virtual streams.

Add analogue measurements n
User Tag Tag SN236  Tag SN5083 Enable
Codec Type Nav:NCom  MNav:MCom more -
Address 192.168.1.6  192.168.1.186 streams /\\,,’_.
. P nTan c A
O W NCom WirtualiNCem  Virtua ] ---
O W MCom Wirtual:MCam  Virtua ]
O W RCom Virtual:RCom  Virtua ]
(= i
O W Can Wirtual:Can Wirtual ]
(! W BCom Wirtual:BCam  Virtua ]
& Tag SN238 Mav:NCom 192.168.1.6 RT3003 256 3000 150710gp
= Tag SN5083 Mav:NCom 192.168.1.186  Survey+2 5083 3000 180317qp
T T T T T
Figure 22

Enable more streams menu

Measurement groups

To make it easier to find measurements, NAVdisplay groups navigation measurements into named
groups. To view the measurements inside a group click the + button. To collapse a group click the -button.

=1 NAY (3) [593]
F 1D Time (1) [24
= 2 Position (2) [18]
Latitude
Longitude

Figure 23:
Expanding and collapsing groups

Folder names are followed by a number in square brackets. This indicates the number of measurements
in that particular group. A bold number in regular brackets shows how many measurements are
selected within that group. In the example picture above, one measurement is selected in the Time
folder, while two are selected in the Position folder. The NAV folder (which contains all 593
measurements, shows that three measurements in total have been selected.

This highlighting method makes it easy to find measurements later on, when returning to the
Measurements window to make changes to widget configurations.
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Group toggle button

Therectangular group toggle buttons are located at the top of each group of measurements, adjacent to
eachfolder names (when the group is expanded). Clicking this button toggles the state of all
measurements in the group.This provides a quick way of adding all relatedmeasurements in a folder.

Measurement toggle

To select a specific measurement from a specific datastream, click the measurement toggle in the
relevant column so that it shows green. Multiple selections can be made, even if you're configuring a
widget that can only display a single measurement. In this case, multiple instances of the control will be
created and docked in one window.

When you have finished making selections in the Add measurements window, click OK.

Analogue widgets

Analogue widgets display a single measurement using an analogue gauge. The appearance of each
analogue widget and the measurementit displays, can be changed via the configuration window.

Figure 24 shows the analogue widget configuration window, which is accessed by right- clicking on an
analogue widget and selecting Configure. The gauge configurations are clearly labelled, and the effect
of each one is previewed on the right-hand side.

Configure gauge & measurement n

Gauge configuration

Minor divisions

Dial colour

Minirnum I:I —

Scale start angle [ 20 an =

Scale sweep angle 0 & ._-

Riefresh rate [ms] - ) 40 o -

Major divisions 50 go b
-

Meedle colour

Calour conditions

Walue Measurement  Value Calaur

Add Femove Apply

Meazurement configuration

Category Welocity i
Measurement Speed horizontal ~
Dizplay name Speed horizontal

Units

3" ~

2
e

Apply Cloze

Figure 24:
Analogue widget configuration menu
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To access the analogue configuration window, right-click on an analogue widget and select configure.

As well as configuring each gauge, the measurement assigned to the widget can also be changed using
the measurement configuration controls at the bottom of the window.

The * symbol indicates this is the default unit. It means this widget will be affected by changestothe
global defaultunitsetin the Default units window from main toolbar. To force a widget to always use a
specific unit, choose one without the *,

Except for Measurement list widgets, Colour conditions can be copied from one widget to another—even
acrossdifferent styles, by right-clicking on the widget on the widget you want to copy conditions from and
selecting Copy colour configuration. Conditions can then be copied to any number of widgets by right-
clicking on each one and selecting Paste colour configuration.

Digital widgets

Digital widgets display a single measurement using alpha-numeric characters. The measurement being
displayed, and its appearance, can be changed at any time via the configuration window. The digital
widget configuration window is accessed by right-clicking on the widget and selecting Configure. This will
open the window shownin Figure 25.

The controls within the Measurement configuration frame control the measurement the widget displays
and the units that are used. The Units setting can be thought of as a local override. When set to *, the
measurement will be displayed using the default units specified in the Option Menu. When any other unit is
selected, it will override the default unit.

The Valid range control changes the colour of the widget's font based on the value of the current
measurement. Further conditions can be defined in the Colour conditions section. These conditions are
appliedin a top-down order-meaning that the first valid condition to be met will be applied. Colour
conditions only apply to the measurement digits, and not to the display name.

Tag SN1560 B
Measurement configuration
Category Welocity o
Measurement Speed harizontal i
Dizplay name Speed horizontal
Units mds i
“Yalid range
2] Tag SN1550
- Minirriurn _2 M awirnurn _1 0
Speed horizontal (m/s) 1

Walid colour = Invalid colour @

O . O 1 HE horizontal (m/s)

Colour conditions

2] Tag SN 1560

Speed horizontal (m/s)

5.50

Walue Op Measurement  Op Walue Colour

[48 |« v| Speed2d [c= [ 52 |-

Add Remove

Screen oo | I | - |

Riefrech rate [msz]

Apply Close

Figure 25:
Digital widget configuration window
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To access the digital configuration window, right-click on a digital widget and select configure.

Except for Measurement list widgets, Colour conditions can be copied from one widget to another—even
acrossdifferent styles, by right-clicking on the widget on the widget youwant to copy conditions from and
selecting Copy colour configuration. Conditions can then be copied to any number of widgets by right-
clicking on each one and selecting Paste colour configuration.

Traffic light widgets

Traffic light widgets represent individual measurements as a light. The appearance of each traffic light
widget, and the measurement it references, can be changed via the configuration window. The configuration
panel for traffic light widgetsis accessed by right-clicking on the widget and selecting Configure. This will
open the window shown in Figure 26.

The rules that determine the colour of the light can be entered into the Colour conditions section. There
is no limit to the number of conditions that can be entered, but they are evaluated in a top-down manner
and the first condition to be met will be applied. Both the measurement to be displayed and the style of
the light of the light can be configured in the lower half of the window.

Light configuration n

Colour conditions

Walue Op teazurement  Op Walue Colaur

Add Remowe

teazurement configuration

Category Acceleration W
b easurement Acceleration v ~
Digplay name Acceleration Hy

nits /s =
Riefrezh rate (mz) | 100

Light shape SquaredD ~

Apply Cloze

Figure 26:
Light widget configuration menu

To access the light configuration window, right-click on a digital widget and select configure.

Except for Measurement list widgets, Colour conditions can be copied from one widget to another—even
acrossdifferentstyles, by right-clicking on the widget on the widget you want to copy conditions from and
selecting Copy colour configuration. Conditions can then be copied to any number of widgets by right-
clicking on each one and selecting Paste colour configuration.
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Analogue + Digital widgets

Analogue + Digital widgets are simply an analogue widget with a digital widget docked inside it. At
creation time, both the analogue and digital elements are set to display the same measurement—however
this can be changed by right-clicking on either element and reconfiguring the widget.

For details on how to configure each element, see Analogue widgets on page 29, or Digital widgets on page
31.

Traffic light + Digital widgets

Trafficlight + Digital widgets are simply a traffic light widget with a digital widget docked inside it. At
creation time, both widgets are set to display the same measurement—however this can be changed by
right-clicking on either element and reconfiguring the widget.

For details on how to configure each element, see Traffic light widgets on page 33 or Digital widgets on
page 31.

Measurement list widgets

Measurement list widgets are intended to display a number of measurements in a space- efficient way.
When a measurement list widget is first created, the Add measurements window (Figure 27) will appear.

Add list of measurements n

User Tag Tag SM5085 Enable
Codec Type NaviNCom more hd
Address 192.168.1.186 streams

Filter: Pr::u.duct MName Survey+2
Serial Number 5085
Port 3000
Firmware 1D 160317gp
Measurement count [0]

B2 NAY [593]

1D Time  [24]

I Position [18]

D Velocity [25]

D Acceleration (30]

I Crientation [35]

D Anqular rate [15]

I GPS Status  [84]

I Configuration [181]

D Angular acceleration (30]
D Advanced [138]

I Cther [13]

Figure 27:
Add measurements window

Toadd measurements to the list, locate them from the list on the left-hand side and then click the toggle
switch next to the name of each measurement you want to add. The Add measurements window can
also be accessed by right-clicking on the widget itself, and selecting Add measurement. Several
measurements can be added or removed at once.
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The appearance of individual measurementsis controlled by right-clickinga measurement and selecting
Configure. This will open the window in Figure 28. Using the controls in the Measurement configuration
section of this window, the channel being displayed in the list can be changed along with its units. To
override the default units, select a unit without the *.

The Valid range controls allow the colour used to display the measurement to change depending on the
measurement value. Additional Colour conditions can also be added. These are evaluated in a top-down
order, and the first valid rule will be applied.

The up/down buttonsin the top right of the window allow different measurements presentin the list to be
configured without the need to close the window.

Measurements are removed from the measurement list by selecting the measurement and pressing
DELETE, or by right-clicking on the measurement and selecting Remove.

Tag SN1560 B
Meazurement configuration M
Category Acceleration ~ W
Measurement Acceleration forward ~
Dizplay name Acceleration forward
Units s hl
Walid range
Walid calour I | - rvalidcolowr | DN -
Calour conditions
Walue Op Meazurement  Op Walue Colour

Add Remove

Riefresh rate [ms]

Apply Cloze

Figure 28:
List widget configuration window

Graph widgets

Graph widgets display one or more measurementsin a time-based plot. The appearance of each graph
widget, and the measurements it displays, can be changed at any time by right- clicking in different areas
of thegraph.

Measurements are added to graph widgets by right-clicking on the plot area of the graph and selecting Add
measurement from the context menu. This will open the window show on the left of Figure 29. Toadd a
measurement to the list, locate them from the list on the left-hand side of the window and then click the
toggle switch next to the name of each measurement. Several measurements can be added atonce.

Measurements can be removed, and their appearance changed, by right-clicking on a measurementin
the graph legend. If the graph legend is not visible, it can be displayed by right-clicking on the plot area
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and selecting View legend. Toremove a measurement, select Remove. Toremove all measurements, select

Removeall.

Toeditthe appearance of the measurement that was right-clicked, select Configure. This will open the
window show on the right of Figure 21. The up/down buttons in the top right of the window allow multiple
measurements presentin the list to be configured without the need to close the window.

Add measurements to graph

Filter

CI=L5%]
© Time 1107
2 Position 18]
© velocity 1257
3 Acceleration 30/
© Orientation [35]
© Angular rate (15
3 GPS Status [76]
2 Configuration [82]

2 Angul

D Advanced [122]

© Other [9]

Figure 29:
Graph widget configuration menu

Measurement count W]

a9 55085 p— = 6 Canfigure measurement W
155160 760 e T
Survey+2 : =
0 Dizplay name T.au SH15 - 3 | M
1603179p
Unitz mes * " .
Line style |E| Solid -
Line width 1 w
Line colour I | -

[] Display zeroed distance

Apply Cloze

The Add measurementwindow isaccessed by right-clicking onthe graph plot area and selecting
Configure. The Configure measurement window is accessed by right-clicking on a measurement in the
graph legend. If the legend is not visible, right-click on the graph plot area and select View legend.

oxTs’
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The appearance of the graphiitself is controlled through the Graph configuration window as shown in
Figure 30. This window is opened by right-clicking on plot area and selecting Configure.

While they are not displayed by default, a graphtitle, x-axis caption and y-axis caption can be added from
the Graph configuration window. The scale of the y-axis, which is set to automatic by default, can also
bemanually defined.

The Miscellaneous controls in the lower part of the window allow you to change the background colour
ofthe graphplotarea, the refresh rate of the widget and the History of the graph-the time period that is
displayed.

¥2 Graph configuration - O X
Headings
= [ Show
= [ Show
+ [ Show

' awis scale

-1 Automatic
1

Miscellaneous

Background colour | G | -

it )

Calour conditions

Walue  Walue Calaur

Add Remove

Apply Cloze

Figure 30:
Graph configuration window

The Graph configuration window is opened by right-clicking on the plot area and selecting Configure.

Except for Measurement list widgets, Colour conditions can be copied from one widget to another—even
acrossdifferentstyles, by right-clicking on the widget on the widget you want to copy conditions from and
selecting Copy colour configuration. Conditions can then be copied to any number of widgets by right-
clicking on each one and selecting Paste colour configuration.
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Send command bar

The Send command barshown in Figure 31is used to send advanced commands to selected devices that
are visible to NAVdisplay. It is mainly used by OXTS employees for diagnostic purposes but is safe to use if
you are familiar with advanced commands. Todisplay the Send command bar select View > Send
commandbar.

@ navdisplay — O x

File  Widgets View  Options  Utilities  Help

-

Templates: |AEB test # | 7 Warm-up e Performance Far Dual antenna Far Troubleshooting_Inertial +

Send command | Select device - Cammand = | Send | Status: Mot sent

Figure 31:
Send command toolbar

The Send command bar is used to send advanced commands to the selected device.

Shortcut manager

The Shortcut manager shown in Figure 32 can be accessed by selecting View > Shortcut manager. It
provides a list of all keyboard shortcuts used within NAVdisplay.

¥ shartcut manager - [m} X
Provider name Provider id Actionid Deescription Shartcut Shortcut scope
Ny display 28abfd2c-db1-4026-.. NAVDISPLAY_MAl..  Toggle showing captions for widagets and plugine Crl+H Application
May display 28abfd2c-tdb1-4026-.. NaVDISPLAY_Mal..  Toggle showing captions for widgets and pluging Chrl+lt+F5S Application
MNad display 28abfd2c-tdb1-4026-.. MWaVDISPLAY_Mal..  Toggle showing quick launch toolbar Chl+T Application
MNad display 28abfd2c-tdb1-4026-.. MWaVDISPLAY_Mal..  Toggle showing quick launch toolbar Chrl+alt+F& Application
N display 28abtd2c-tdb1-4026- .. NAVDISPLAY_Mal Toggle showing connection manager Clrl+hd Application
N display 28abtd2c-tdb1-4026- .. NAVDISPLAY_Mal Toggle showing connection manager Chrl+alt+F7 Application
Ny display 28abld2c-tdb1-4026- .. WAVDISPLAY_Mal Toggle showing send command bar Cirl+k. Application
Newdisplay 28abid2cAdb1 4026 NAVDISPLAY_MAL.  Toggle showing send command bar Cll+I+FE Application
| S FARGENATD Aokf AFTC FhAD WAL | AT Tt | s b b ok ke Mo il P4 Do b T EAMLAY bl Tl A ki b v
>
Figure 32:
Shortcut manager
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Options menu

The Options menushownin Figure 33 provides access toanumber of settings that allow you to tailor the
way NAVdisplay works. Most options are contained within the tabs and are described below, however,
one ‘global option’is shown at the bottom of the Options window regardless of which tab isselected.

2 Options d

Connections  Startup  Timings  Default units  Stream identification  Template locations  Template launcher toolbar(z)

Show rebroadeast RCOM streams

[ Show vitual streams

[ Always display serial number mapping screen

Cancel

Figure 33:
Options window

Global option

Always display serial number mapping screen: When selected, this option forces the Device association
window to be displayed each time a new templateis opened. Selecting the Only display this screenif device
notfound optiononthe Device associationwindow s the same as clearing the Always display serial number
mapping screen option.

Connections

Show rebroadcast RCOM streams: The RCOM format is used with RT-Range products. As well as
transmitting specific RT-Range measurements, the format also acts as a wrapper for NCOM data being
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transmitted from the INS. The Show rebroadcast RCOM streams causes both the RT-Range stream and
the NCOM stream to show up in the Connections window as shown in Figure 34.

NAVconnect = X
Tagid Address Codec Product name  Firmware id Serial num... Conn...  Bytes receiv... 63
Tag SN1560 192.168.16 Rng:NCom RT2002 140801gp 1560 150656
Range 7 152.168.16 Rng:RCom RT-Range 160812PP 150656

Tag SNE085 132.16

[==3
£n

1. Mav:NCom Survey+2 16031 7qp

Figure 34:
Show rebroadcast RCOM streams

The Show rebroadcast RCOM streams option reveals the NCOM stream encapsulated in the RCOM
stream.

Show virtual streams: Virtual NCOM, RCOM, MCOM and BCOM streams are useful for setting up new
templates when no live streams are available. They are hidden by default to provide a clearer user
interface. Selecting this option causes them to be shown in the Connections window and the Device
association window when opening templates.

Start up

Allow running multiple NAVdisplay instances: When selected this option allows multiple instances of
NAVdisplay to run simultaneously, which can place a large demand on systemresources. Any options set
when running multiple instances of NAVdisplay will be set according to the last instance of NAVdisplay to
close.

Re-enable device on start-up: The Re-enable device on start-up option saves time by remembering
which devices were enabled in the Connections window the last time it closed, and automatically enabling
them when it next opens. The option does not apply to virtual streams.

Show tip of the day: Controls whether the tip of the day is displayed when NAVdisplay starts.

Load template file on start up: When selected, this option allows a template to chosen from a list that
will be loaded when NAVdisplay starts.

Timings

Data store update rate: Data streams are internally buffered by NAVdisplay. This option determines how
long NAVdisplay waits before processing the data in those buffers. Alower value provides widgets with
data more often, but increases the load on the processor.

Widget items refresh rate: This setting globally overrides each widget's current refresh rate. It defines
how often each widget looks for new data. After this value has changed, the refresh rate of each widget
can be individually modified.

Device lost time out: Defines the length of time that communication can be lost for, before NAVdisplay
considersthe stream to have timed out. After this time, it will grey out the device in the Connections window.
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Default units

The Default units tab allows the default units used for each measurement category to be set. Each widget
displays data using the relevant default unit, unless the unit has been overridden using the widget's own
Unit setting. When the default units are set using this Options menu, all widgets whose unit is suffixed with
*willupdate. When working with CAN data, itis not possible to change the default units as they are fixed by
the CANDBC file used to create the data.

Stream identification

The Stream identification tab provides a method to customise the way in which data streams are sorted
and displayed throughout NAVdisplay. To display features, place a tick in the box adjacent to the feature
name. The order in which features are listed is controlled by selecting a feature name, then using the up
and down arrows. The topmost item will be displayed on the right. The default column by which streams
are sorted and the order (ascending or descending) can be selected in the Sort by area.

Template locations

The locations used to search for templates can be set on this tab using the Add and Remove buttons. All
templates found in the specified locations will be added to the Template launch bar and other template
menus. The Reset default folders button can be used to add the default paths when accidentally
deleted, but does not remove other paths. These must be removed manually.

Template launcher toolbar(s)

The Template launcher toolbar(s) option provides a method of customising the standard Template
Launch Bar. Using the Add new template and Remove selection buttons, up to five templates can be
added to a template and the Shortcuts used to activate them can also be configured. To edit an existingitem
in the list, simply double click it.

Alarge number of additional User Template Launch Bars can be created by clicking the Add new template
launch bar button. User Template Launch Bars are shown in grey. Unless at least one template is added to
a User Template Launch Bar using the Add new template button, it will be automatically removed when
the Options window is closed. User Template Launch Bars can be removed by clicking the red X iconin the
upper right corner.
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Command button

The Command button window (Figure 35) provides a quick and easy way of sending advanced
commands without havingto entertheminthe Send command bar. Each Command button window contains
two buttons that can be assigned an advanced command. Multiple instances of the Command button
window canbe opened if more thantwo commandsneed to be sent.

The device to which the commands will be sent is set using the Devices list. To configure each button,
right-click on the button to open the Setup button window. Here you can enter the Text to be displayed on
the button, assign a Hotkey by pressing the desired key combination and enter the advanced
command in the Command window that will be sent when the button/Hotkey is pressed. Enter the
command exactly as it would be entered in the Send advanced command window. A colour can also be
assigned to each button.

0 Setup button — O Y
) Command button — O #
Text: |F|eset |
Devices: | Tag SNZ56 hd -
Hatkey: al+Shift+R
Command:  [IRESET
Dev ID: 16.01.28.141 Cancel
Figure 35:
Command button
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Cone placement

Unless the ground is permanently marked in some way, repeatedly and accurately placing cones or

markers is not easy. The Cone placement utility solves this problem by showing where a precise point on
the vehicle is in relation to a file containing the relative position of the cones. The vehicle can then be driven
to the precise pointand a cone can be placed.

Note: This function is only available with INS firmware after version 100901 (September 2010).

6 Cone placement

()oxrs

@ [nertial+GNNS

RT3000

Cone placement

Set origin
Review position
Cone offset
Place cones

Figure 36:
Cone placement utility

- O X

Cone placement
Select the XY file with the cone position

XY Cone position file:

|D:'--._I'\'15.I DataWriting " Ox TS Data Cones cav

Cone default properties:

Colour | [ | -

Select INS:

Available: | Tag SN5085 -

Dev ID: 171023.eq

MNext Finish

There are five steps for placing cones on the ground:

1. A file containing the XY positions of the cones is needed (discussedlater).

2. Theorigin (latitude and longitude) for the {0,0} XY location of the cones needs to be set, and the
angle of the X-axis (compared to true north) needs to beset.

3. The position of the cones can be reviewed in Google Earth. This is useful for checking the
position of the cones before going out to the proving ground.

4. The cones cannot (easily) be placed at the location of the INS as this is generally inside the
vehicle. Instead, an offset from the INS to a location on the vehicle perimeter where the cones
are to be placed can be entered into the software.

5. Finally,awindow representing the current position of the cone, compared to the vehicle, helps
guide the vehicle to the right location so a cone can be placed on the ground.

On the Cone position file page, shown in Figure 36, the name of the file containing the XY positions can
be entered into the edit box or selected using the ... button. The file must be in CSV format.
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The CSV file can contain a colour for each cone to help with the layout. If no colour is defined then the
default colouris usedin the software, this can be set using the Colour drop- down list inthe Cone Default
Properties group box.

Each row of the cone position file must contain:

<x-position>,

<y-position>[,<colour>]

where the x-position and y-position are in metres; the colour field is optional and should be

#rrggbb whererr, gg, bb are the hexadecimal values (00 to FF) for red, greenand blue. This is similar to
colours inHTML.

For example:

0

3.

6

9.

.0,0.

.0,0.

0,0.

0,0.

0
0
0,#00FF00

0

International lists (using the comma as the decimal separator and semicolon for the list separator) can
be configured in the operating system and will work correctly.

The Set origin page is shown in Figure 37.

Figure 37:
Cone placement, Set origin page

6 Cone placement

()oxrs

@ [nertial+GNNS

RT3000

Cone placement

Cone position file

Review position
Cone offset
Place cones

Set origin
Select the origin on the track.

Origin and x_axis for the cones

Latitude:  [051.943833545

| deg

Longitude: |-DD1 251163631

| deg

Afitude:  [-019.758

X-avis angle: | 127 668

| deg

Use the local co-ordinate of the INS:
Use cument position and heading of the INS:

Use local co-ordinate in a folder:

Dev ID: 171023.eq

Back mc ] Cancel

On the Set origin page, the global position (latitude, longitude and altitude) of the origin for the cones can
be set. The angle of the x-axis (compared to true north) can be set so that the cones canberotated to fitthe
proving ground. The latitude and longitude should be entered in decimal degrees.

oxTs’

Registered in England and Wales No.
3534778. VAT GB 704 8399 17

NAVdisplay product manual | 42



The local co-ordinates of the INS can be used for the origin and axis of the cones. To use the local co-
ordinates, press the Copy buttontotheright of the Use local co-ordinates of the RT text. If the Copy buttonis
unavailable, then no local co-ordinates are available to copy.

The current position and heading of the unit can also be used for the cone placement. Drive the vehicle to
the origin and angle the vehicle along the x-axis of the cones. Press the Copy button to the right of the Use
current position and heading of the INS text.

Ifthelocal co-ordinates configuredinthe INSare storedinafolder,thenthey canbereadinto the Cone
placement window. Toread in the local co-ordinates from a folder use the ... button to the right of the text
Use local co-ordinate in a folder.

The Review position page is shown in Figure 38.

Y Cone placement - O *

()oxrs

@ [nertial+GNNS

Review position

Review position using Google Earth.

Save a KML file and review in Google Earth?

RT3000 Save s

Cone placement

Launch Google Earth after saving.

Cone position file
Set origin

Cone offset
Place cones

Dev ID: 171023.eq Back Next Cancel

Figure 38:
Cone placement, Review position page

Using the cone position file and the origininformation, a KML file suitable for Google Earth can be saved. This
file will load into Google Earth and show the position of all the cones.
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lé Google Earth L__Jm
Fle Edt Vew Toos Add Help
mesolonghi, greece M [Q

Figure 39:
KML file in Google Earth showing cone locations
Image created with a licensed version of Google Earth.

By returning to the Set origin page, the position of the cones can be changed until they are in a suitable
location. Note that Google Earth can have errors larger than 5 min it, so it is not suitable for accurate
placement of the cones. Also, unless the base-station is surveyed in accurately (not with a 3-minute
average) then the INS can also have a fixed offset, typically up to 3m.

The Cone offset page is shown in Figure 32.

Y Cone placement - O *

Cone offset
Where compared to the INS will the cones be dropped.

@ |nertial+G

Rather than place the cones at the RT you

can enter an offset for the cones position. ﬁ
RT3000 e

Cone placement

RT to cone offset

Cone position file Ahead ~ G

dremm gt ~| 0500 —_
Review position
Above ~ | (0.500

Place cones

Dev ID: 171023.eq Back ] MNext ; Cancel

Figure 40:
Cone offset page
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On the Cone Offset page the location where the cones will be dropped can be configured. This is
measured from the INS to the drop position. Diagrams are included to help and to make sure that the
measurements are in the correct directions.

The Place cones page is shown in Figure 41.

Y Cone placement - [m| X

()oxrs

@ [nertial+GNNS

Place cones

Flace cones on the ground

Cone Previous Next Grd |05m Map

RT3000

Cone placement

Cone paosition (m)
Cument cone position

Cone paosition file 0.2+ /
e Right 20.359

Set origin 06

Review pasition ’

Cone offset 04+

Cument cone information

Cone 1ofd 024

0.000m 0+ .

0.000m a2
04
064

-0.8

Dev ID: 171023.eq Back Cancel

Figure 41:
Cone placement, Place cones page

This is the page that shows where the cones should be placed compared to the location of the car.

At the top of the page a tool bar is used to interact with the software. Table 4 explains the functions of
the items on the toolbar.

Tool ‘ Description

Previous This changes the cone that is currently being
placed to the previous cone

Next This changes the cone that is currently being
placed to the next cone

Grid This changes the scales on the graph that shows
the current position and the current cone

Map This opens the map window, which gives an
overview of all the cones, the car's positionand
shows which cone is being placed. The Map
window is shown in Figure 42

Table 4:
Cone placement, place Cones Page, Toolbar

The Current cone position group box shows the offset of the car compared to the ideal cone position. It is
hard to drive the car to the exact spot where the cone needs to be positioned.
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Using a tape measure, exact adjustments can be made using these values so that the cone is placed at the
rightlocation.

The Cone position graph shows the forward (vertical axis) and the right (horizontalaxis) values
graphically. The numbers and the graph both change when the Cone offset values are changed.

The Current cone information shows the cone number and the cone position in the XY co- ordinates, as
read from thefile.

Y Cones placement aver view - O *

/QRRAOE 9

20+

bsssssssss s e L L] . Tyt . * s assssssssenn
: . . . . . .

. e B BB

Figure 42:
Cone placement, map window

The Map window shows all of the cones, the location of the car and has an arrow to the current cone.
The scale can be changed using the zoom buttons.

Note that the location of the car on the map window is not affected by the quantities entered in the Cone
offset page. The car is drawn assuming that the INS is in the centre of the car. This window is only to be
used as an overview: for accurate positioning using the graph on the Place Conespage.
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Drift test

The Drift test utility shownin Figure 43 is designed to provide a quick and easy way monitor the lateral drift
of vehicles. The tabbed controls on the left of the screen determine the test conditions, while the window
ontheright displays a visual representation of the vehicle's drift.

(&) Drift test Dev ID: 16.02.18,14er
Configuration  Repart
Device Tag SN256 v 10 |
|
Test area :
Teslong S
|
|
Speed properties Al ——— I_ R
Units mph i !
|
|
Mode 2d i L
T0—-—=— E-—-
Distance properties :
Units m ~ |
E0—-——— l— ===
Mode Free ~ I
E |
Line file settings 8 mp___ L __
Start lire é :
Directary C:\UsershbobgriDocumen ~ | | Browse.. & :
: o A0—--—— L———
File name w Mew / Edit 1
|
|
|
N—--—- :— -
Save test data B |
Directory C:\UsershbobgriDocumen ~ | | Browse..
File name drift.line:
Start test..
O On start line
() On trigger
(® On key press [FA)
Mumber of plots to dizplay

g

Wehicle drift

______L____L____L____L____%____L____L____L____L____
|
|

4 - Ll L
|
|
|
|

==y U Sy N EN N ENp S E N E

.
=
=]
=2
[=:]

Lrvift [m)]

Clear graph

Figure 43:
Drift test utility window
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Field ‘ Definition

Device The device to be evaluated

Test length Defines the height of the Vehicle drift graph. The
test automatically ends when the line leaves the
graph area

Maximum drift Defines the width of the window to either side of

zero. The test automatically ends when the line
leaves the graph area

Speed units Defines the units used to create the report for
each line

Speed mode Defines the speed mode to use; 2D or 3D

Distance units Defines the units used to create the report for
each line

Distance mode When set to hold, the IMU sets a higher threshold

to what it considers movement-avoiding distance
accumulation due to errors. This is only needed in
areas of poor GNSS reception

Line file directory Location of folder that contains one or more start
line files

Line file name The file name of the start line used to trigger the
test

Save test data directory Folder where test reports should be saved

Save test data file name Each report is saved separately in the test data

directory using the form [file name][line
number].CSV

Start test on start line The test will activate when the vehicle passes the
selected start line

Start test on trigger The test will start each time the INS reports a
trigger event

Start on key press (F8) The test can be manually triggered each time F8
is pressed
Number of plots to display Defines the number of plots that will be added

before the graph automatically clears. When the
graph clears, the files created for the report page
remain.

Table5:
Drift test utility window field definitions

The Report tab provides a more detailed summary of the saved drift tests. Each CSV file found in the
Save test Data Directory can be selected and reviewed. A Delete files button at the bottom of the report
page can be used to remove all CSV files in the working directory. Please note that you should change the
default working directory to avoid accidentally deleting important files.

Registered in England and Wales No.

OXTSV 359798 VAT OB v04 8399 17 NAVdisplay product manual | 48



File replay

The Filereplay utility reads datafroman NCOM,RCOM, XCOM or MCOM file and usesit to simulate a
device broadcasting live data on the network. This allows templates to be tested when no physical device is

connected.

The utility can also control the playback speed too. This feature, and the option to loop the playback of

files, becomes available once playbackcommences.

Multiple instances of the File replay utility can be run at once, enabling one or more devices to be
simulated. However, if the File replay window is closed at any time, the simulated device will become

unavailable.

To open the File replay utility, click Utilities on the Main menu, then click File replay. Alternatively,
dragging and dropping one or more NCOM, RCOM, XCOM or MCOM files into NAVdisplay will open a File

replay window for each file.

@ File replay

Pause

Restart

04 by DatabwiritingW =T 54D ata Good BT

Flayback speed [1]

Loop playback [ ]

s

Figure 44:
File replay window

The File replay utility simulates a device broadcasting on the network.
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Serial port

OXTS devices are normally connected to PCs via Ethernet. However, the Serial port utility found in the
Utilities menu enables navigation data to be received via serial RS232 connections. The settings used
on the Serial port window will need to match the serial connection settings that your OXTS product has
been configured with.

This window must be left open at all times while viewing the data. If it is closed NAVdisplay willimmediately
stop reading from the device. Multiple instances of the Serial port window can be opened atonce.

fji Serial port — | 4

Select port e

Serial port configuratian

Baud rate 115200 e
D ata bits 8 ~
Parity Hone et
Staop bits 1 e

Figure 45:
Serial port window

The Serial port window is accessed via the Utilities menu on the main menu.
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Device status

The device status utility is a software tool that allows the feature code status of selected devices to be
checked. The utility is launched by selecting Device status from the Utilities menu on the main toolbar.
This will open the window shown in Figure 46.

The Device status window provides a list of all features that can be enabled using feature codes. The
Setting column has fourstates:

Enabled
Disabled

Not supported
Expired

+ o+ + +

The issue date and expiry data for any enabled features is shown in the relevant column. For more
information on feature codes, or to enable available features, please email sales@oxts.com.

& Device status - m} X
Select device | Tag SN256 =7

Featurs codes  Hardware configuration

Code Setting lssue date Expiry date Description 2

Unit ig allowed to wn Enabled [10] 1980-01-06 2159-06-03 Used to zet the expiy date of demo devices

Multiple zlip points Dizabled (0] 1980-01-06 Enables ¢lip angle to be computed at each of eight uger configured lip points. The =lip point location iz relative

Local coordinates Dizabled (0] 1980-01-06 Enables the output of the device to be the displacement from an origin in & local co-ordinate grid,

Robot interface Disabled [0] 1980-01-06 Enables Ethemet communication with robots,

Swrface lilt Disabled [0] 1980-01-06 Enables the suiface lilt feature, where roll and pitch compared to an inclined suface can be output. This is st

Analogue outputs Disabled [0] 1980-01-06 Enables the output of heading, pitch, roll, velocity, acceleration, and angular rate measurements on 16 analog!

‘wheel speed inputs Disabled [0] 1980-01-06 Enables the use of wheel speed aiding to reduce dift issues when GNSS is poar or not available. Especially in

Linear/angular acceleration fiter Disabled [0] 1980-01-06 Enables the use of uzer definable filters applied at the output to reduce unwanted noise on the angular and ac

CAN output Disabled (0] 1980-01-06 Enables the autput of data on the CAM bus thereby allowing connected devices to use the real-time navigatior

External GMSS input Digabled (0] 1380-01-08 Enables the device to accept GNSS data from external receivers, hardware connectivity pamitting,

CAN acquisition Disabled (0] 1980-01-06 Enables the capture of data on the CAN bus, Thiz allows the device to log extemal CAN measurements again:

Q™™ processing Disabled (0] 1980-01-08 Enables gu/is™ processing, 0xT5"s custom tight-coupling algorithms which can significantly improve position, +

ax/is™ RTK. processing Disabled (0] 1980-01-08 Enables gu/is™ RTK processing, the powerful extension to ga/i™ that uses RTE conections in the tight-coup

MNavigation output Disabled (0] 1980-01-06 Enables reaktime output of the full navigation solution. Logaing-only devices will have this feature disabled,

Log raw data file Disabled (0] 1980-01-06 Enables logging of raw data [RD] files which can be post-processed post-missian.

GMSS receiver heading Disabled (0] 1980-01-06 Enables GMSS receiver computed heading to be used in the navigation engine

Locata receiver input Disabled (0] 1980-01-06 Enables the device ta accept data from an external Locata receiver. v

< >
Clase

Figure 46:
Device status window

The Device status window is accessed via the Utilities menu on the main toolbar. It shows what feature
codes have been enabled on the selected device.
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Test and save module

The Test and save module is launched by selecting Utilities > Test and save. This utility is designed to
automatically process, then save data that fits the test criteria defined on the start/ stop tabs. It is useful
because it allows real-time evaluation of data without the need tostop and analyse data manually.

Several instances of the Test and save utility can be launched simultaneously, allowing multiple teststo
be conductedinparallel. Eachtab ofthe Testand save module is described in more detail below, however
the Test status and Start now buttons shown in Figure 47 are available regardless of which tab isselected.

Test status
Runring Start now
[ Feady |
Figure 47:
Testand save buttons

When the module is ready to begin testing, the Ready button turns red. When the module is running a test
the Running button turns red. The Start now button can be used to manually start and stop tests at any
time.

General tab

The Generaltab showinFigure 48 contains a special version of the Connections window that is used to
select the data streams used by the Test and save module. This version of the Connectionswindow is
independent of the Connections window accessed viathe View menu in NAVdisplay,and only streams that
are enabled via the Select Streams button are visible to the Test and save module.

@ Testand save - o X
General File Stat  Stop  Sefings Report Display
Selected Stieams
Tagid Addiess Codec Product name  Fimware i Serial num.
ug Connections - a X
Embed  Tagid Addess  Codec Productname  Fimwareid  Seialmum.. Coon..  Bytes receiv
O Lecal 1921681... Nav:NCom Suveps2 1607 5085 S1250%
o | cues
Parameters Value
‘Working directory CAUserstbobar Documentsh 0T SWNAYdisplag\Diatah
Last fle(s] witten ScottsTest-077
Next fie ScottsTest-078
Files sizes
Sound Inactive
Test stalus
g Start now

Figure 48:
Testand save General tab
Note: the screenshot shows the Connections window accessed by clicking Select Streams.
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Toselect streams, click the Select Streams button, then select the Enabled box next to your chosen
streamsin the Connections window. More than one stream can be Enabled.

Thetableinthe lower half of the General tab summarises the settings and tests defined on the Test and
save module’s other tabs. Table 6 below lists all parameters and describes their purpose.

Parameter Description

Working directory Displays the directory where all test files will be
saved

List file(s) written Displays the name of the last test file recorded

Next file Displays the name of the next test file to be
recorded

File size Displays the size of the file currently being
recorded

Sound Displays whether any of the start or stop sounds
are active

Table 6:

Description of General tab parameters

File tab

The File tab shown in Figure 49 is where the path used to store any test data is defined and where the
automatic file naming function is configured.

(3) Testand save - O x
General File Stait  Stop  Gettings Report Display
‘wrking directary: ‘E'\LIsars\hﬂhgl\Dncuments\DXTS\NAVd\splay\Dala\ ‘ )
File name: ‘ScuttsT est ‘ 078
M araph version 17.01.26.0 14cl
[ Open M graph automatically sfter each test
| v ... | Select template file for MéV graph to display data
~ Load test
~ Save test
Test status
(RRRIAD Start now
[ Ready |

Figure 49:
Testand save File tab
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Workingdirectories can be defined by copyingand pasting a path directly into the textbox, or by clicking the
... button and navigating to a target folder. Pressing the foldericon at the end opens the specified target
folder inWindows Explorer.

When test files are created, they will be named with the text entered into the File name text box and
suffixed with the auto-incrementing number displayed on the -000 button to the right-hand side.
Clicking the -000 button opens the Data file numbering window shown in Figure 50, where the suffix can
beformatted.

Data file numbering >
Femut file startz at:
Ak Scan directony for next available file name
il o} Set the number to zero
Cancel

Figure 50:
Data file numbering window

Once atest file has been created, it can be automatically openedin NAVgraph.To enable this option, select
Open NAVgraph automatically after each test. The menu below this option allows a NAVgraphtemplate to
beselected.Toaccess NAVgraphtemplates notlocatedinthe defaultlocation,usethe... buttonto
navigate tothisfolder.The templates will thenappearin the drop-down menu.

At the bottom of the window are the controls for loading and saving your tests. Once conditions have
been defined in the Start and Stop tabs, they can be saved for future useby simply enteringa namein the
drop-down boxand clicking Save test. Once one or more tests have been saved, they can be quickly
loaded by selecting them from the drop-down list and clicking Load test.
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Start Tab

The start tab shown in Figure 51 is used to define the conditions under which a test file will be started.

WhenanINSis configured using NAVconfig, trigger events can be defined. These are captured by
NAVdisplay and can be used to startand stop tests.

Q Test and save

— ] *
General File Stat  Slop  Seftings Repot Display
[ On tringer of [ Rising Edge [ Faling Edge
[1 Start line of | v| |vbvb Vl I:l

| Add new condition |

Enabled

Measurement User Tag Value Units

Condition

[ Play sound at the start of the test

Pre-trigger duration
Test status
Figure 51:
Testand save Start tab

ThetagID of any live products thatare visible to NAVdisplay will show up in the drop down menus. Tostarta

test on the falling edge trigger of a product, select the On falling trigger of option, and choose the correct
device from the adjacent menu.
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Selectingthe Start Line of optionwill startthe test whenthe chosenINS crosses a predefined line in the
correct direction. This option cannot be selected until a valid start line is either defined or selected.
Pressing Edit... opens the Define Start Line window as shown in Figure 52.

To create a new start line, enter the desired name in the File Name box at the top of the window and
choose a location by pressing the ... button.

(o) Define start line >

File Mame: | i

lse map file start line

Get Position From: i

Set start line at INS's position

Uze RT: L |

Fixx here ... Line length:

Line position
Left edge

Latitude:

0.000000000 d
0.000000000 deg

Longitude:

0 000000000 d
0. 000000000 deg

Right edge

Latitude:

0 000000000 d
0. 000000000 deg

0.000000000 d
0.000000000 deg

Longitude:

Cancel

Figure 52:
Define Start Line window

Toset a start line using live data from a device, move the vehicle to the desired start line positionand
ensureitis pointingin therightdirection, then press Fix here.... This will set the start line at the current
position perpendicular to the current heading.

The desired length of the start line can be selected using the Line length drop-down list box. The latitude and
longitude of each end of the start line are displayed lower down. These edit boxes can also be used to
manually type in the co-ordinates of a desired start line.

Tests can also be triggered by testing any value being output by the INS. To build new conditions, click
the Add new condition button. This will open the Add measurements window, where the measurement
to be tested can be selected.

By entering a value, the units and a condition it is possible to define triggers suitable for most tests. There is
no practical limit to the number of conditions that can be entered, however, the Test and save module
evaluates conditions in a top-down order and starts the test on the first true condition it encounters.

The optionto play asound atthe start of the testis usefulwhenthereis only one personinthe vehicle, as it
provides an audible alert for the driver.

The Pre-trigger duration provides a method of including measurement data that occurred before the test
was triggered in the output data files. This is possible as NAVdisplay keeps datain a buffer. Up to two
seconds of data, prior to the start of the test, can be included.
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Stop Tab

The Stop tab shown in Figure 53 is used to define the conditions under which a test file will be stopped.
Tests can be stopped on therising or falling edge of a INS trigger, when crossing a stop line or on one or

more user defined conditions.

Q Test and save

[ Or rest trigger of

General  File Gtat  Stop  Settngs Report Display

[1 Stopline of |

gl v B

[ Add new condition

Enabled Measurement

[ Play sound at the end of the test

User Tag Walue

Units

Fielative Condition

Post-trigger duration
Test status
Figure 53
Testand save Stop tab

The On next trigger of and Stop line of options work in the same way as those on the Start tab. User-defined
conditions are also added in the same way as user-defined start conditions, except there is an additional
column called Relative, which allows the end condition to be entered relative to the startcondition.

The Play sound at the end of test option is a useful audio indication for the vehicle driver thatthe test has
terminated. The Post-trigger duration continues to add data for the specified duration after the test has

concluded.

oxTs’
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Settings tab

The Settings tab shownin Figure 54 contains a number of options that can be used to control the creation

of report files and to then check those files using pass/fail criteria.

(&) Testand save

General  File Stat  Stop  SeMings  Repott Display
Create Log

Create alog in C5Y file every:

R —
Osoed [ lls v
Distance T 'm v
0

[1 Interpalate ta exact value

Pass / Fail conditions
[1 Stopping Distance < l:l m

Add CSY Measurements
C5Y header settings
[ Test hame:
[ Date
1 Time
[1 Test rumber
[1 Report file name
[ Testresults

Test status

Running

Start now

Figure 54:
Testand save Settings tab

The Create Log section houses the controls that determineif a CSV reportfileis created. An NCOM and
XCOM file is created by default each time a test is conducted. To create a CSV report, select Createalog

in CSVfile every..., then choose Time, Speed or Distance.

The report uses the actual values collected by the INS, which may not exactly match the values
specified for the report. Tointerpolate the INS data to exactly match the values you have specified, select

the Interpolate to exactvalue option.

The Add CSV Measurements button allows you to choose the measurements that will be included in the
report. Once selected, those measurements are show to the right-hand side of the window.
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The CSV header settings control the information that will be included in the header of the CSV file as
shown in Figure 55.

1 START_HEADER

2 gy 0.999711

el Stopping [nvalid

L Test resul FAIL

3 EMD_HEADER

(W Time{ns) Speed3D{Distance 3D{m)
7 9.4E+17 43,05 0

] 9.4E+17 42.29 1.155

9 9.4E+17 41.36 2.343

Figure 55:
Header section

The Pass/Fail section is where the parameters used to evaluate a pass or fail condition are entered. When
enabled, the MFDD and Stopping Distance are evaluated according to the values entered in this section,
and a Pass Fail tag will be generated.

Report tab

The report tab shown in Figure 56 provides a list of all the reports that have been created in the current
working directory. By clicking on a report, a preview of the results is displayed in the window, and the colour
of the header information window changes to red or green depending on the Pass/Fail status of that
report. Data displayed in the preview windowcan also be selected and copied using CTRL+Aand CTRL+C.

@ Testand save - m] x
General  File Stat  Stop  Seftings Fepot Display
Filename
Test status
Start now
Figure 56:
Testand save Report tab
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Display tab

The display tab provides a real-time plot of the data when a test is active. It also displays a line
representing the Start and Stop parameters as a green and red line respectively. A new graph is added
for each Start and Stop condition and is named with the condition measurement, allowing all conditions

to be evaluated.

Figure 57 shows the Display tab, where two conditions have been added. The first condition is based on
the measurement Speed 3D, while the second is based on Acceleration lateral.

(&) Testand save - [m] b4
General  File Stat  Stop  Seftngs Report Display
Speed harizontal
65.997 —
&0
55+
50+
45—
40—
= 3B
E
<
S 0-
5
2
T =
4
&
20+
15
10
5|
o
59675 :I 1 I I I 1 I I 1 I I I
1:47:45 1:47:46 14745 14747 1.47.47 1:47:48 1.4748 14749 1:47.49 1:47:50 14750 14750
UTC Time
Test status
(i) Start now
[ Reads |
Figure 57:
Testand save Display tab
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Quick Config

Selecting Quick Config from the Utilities menu opens the window shown in Figure 58.

2 Quick Canfiguratian - Tag SN--- {File:1-5) — O X

u
Introduction

Selectthe zetting to be configured

Inertial

and GPS
Measurement
System

Select INS to configure Tag SM-- ~

Select the parameter on the left that you wigh to change

These options are used to change the configuration of the INS system without resetting it. ¥ou cannot change all
Slip offset of the parameters here, pou must uge the NAVconfig INS configuration software to change all the parameters.
Pitch offset

Raoll offset

Local coordinates

Surface tilt

Advanced commands

Confidently.
Accurately.

i 16.01.28.14eu Back Mext Cancel

Figure 58:
Quick Configuration window

Contained withinthe Quick Configuration window are a number of options that can be used to change the
configuration of the selected unit without resetting it. Only a limited number of parameters can be changed
using this window, the full range of parameters can be changed using the configuration software,
NAVconfig.

Registered in England and Wales No.

OXTSV 359798 VAT OB v04 8399 17 NAVdisplay product manual | 61



Slip offset

Pressing Slip offset onthe menuto theleft of the Quick Configuration window opensthe Slip offset page
shown in Figure 59 below.

2 Quick Canfiguratian - Tag SM--- {File:1-5) - O X

]
Slip offset

Adjust the =lip angle to remove offzets

Inertial
and GPS
Measurement
System Angle of INS 0.000 deg | Refrash
Adjust angle by 0.000 deg | < >
Slip offset Angle after adjustrment 0.000 deg Zeto

Pitch offset

Roll offset

Local coordinates
Surface tilt

w r'ou will need to enable Advanced Slip option before the IMS can calculate
Advanced commands

the Slip offset.

(® Just uge this setting until the M5 iz reset

() Commit this setting ta the INS s0 it remembers after next reset

Confidently.
Accurately.

 —— 507251450 Ok Apply Cancel

Figure 59:
Slip offset window

This option can be used to correctany longitudinal misalignmentin the way the unithas been mountedinthe
vehicle.Itdoes thisby changingthe angle of headingwithrespectto the IMU. There are two ways of doing
this which are explained below.

Ifthe angle of the misalignmentis known, the valuein degrees can be entered into the Adjust angle by box or
using the arrows next to the box.

Ifthe angle of misalignmentis not known, it can be calculated and corrected if Advanced Slip or Wheel
Configuration has been enabled with the configuration software and the INS has had a suitable warm up
run. Pressing the Refresh button displays the current angle of misalignment calculated by the unit.
Pressing the Zero button adds or subtracts the appropriate value to zero the angle ofmisalignment.

Before pressing the Apply button, one of two options must first be selected at the bottom of the page. The
first option—Just use this setting until the INS is reset, selected by default, will cause the unit to use the
selected offset until itis reset. The second option—Commit this setting to the INS so it remembers after
next reset will store the offset in the configuration of the unit to be used until the configuration is
changed.
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Pitch offset

Pressing pitch offset on the menu to the left of the Quick Configuration window opens the Pitch offset
page shown in Figure 60.

¥2 Quick Canfiguration - Tag SM--- {File:1-5) - m} >

Pitch oftset

Adjuztthe pitch angle to remove offsets

Inertial
and GPS
P\-Ieasursevl;lil;r’g Angle of NS ’W‘ deg | Refresh |
Adjust angle by deg | < b
Slip offset Angle after adiustment 2753 deq Zem

Pitch offset

Roll ofiset

Local coordinates
Surface tilt
Advanced commands

(®) Juzt Lze thiz getting until the INS is reset

() Commit this setting to the INS eo it remembers after nest reset
Confidently.

Accuralel:.

16.01.28.14eu Ok Apply Cancel

Figure 60:
Pitch offset page

This option can be used to correct any pitch misalignment in the way the unit has been mounted in the
vehicle. There are two ways of doing this which are explained below.

Ifthe angle of the misalignmentis known, the value in degrees can be entered into the Adjust angle by box, or
using the arrows next to the edit box.

Ifthe angle of misalignmentis not known, it can be calculated and corrected forif the vehicle is stationary on
a suitably level surface. Pressing Refresh displays the current angle of misalignment calculated by the
INS. Pressing the Zero button adds or subtracts the appropriate value to zero the angle of
misalignment.

Before pressing the Apply button, one of two options must first be selected at the bottom of the page. The
first option—Just use this setting until the INS is reset, selected by default, will cause the unit to use the
selected offsetuntil itis reset. The second option—Commit this setting to the INS so it remembers after next
reset will store the offsetin the configuration of the unit to be used until the configuration is changed.
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Roll offset

Pressing Roll offset on the menu to the left of the Quick Configuration window will open the Roll offset
page as shown in Figure 61.

¥2 Cuick Canfiguration - Tag SM--- (File:1-5) — O *

Roll offset

Adjuzt the roll angle to remove offzets

Inertial
and GPS
Measurement
SVStEITI Angle of INS 0577 deqg Fefresh
Adjust angle by 0.000 deg | < >
Slip offset Angle after adjustrment 0577 deg Zero

Pitch offset

Roll offset

Local coordinates
Surface tilt
Advanced commands

(®) Just uge this zetting until the IN5 iz reset

(O) Commit this zetting to the INS zo it remembers after nest rezet
Confidently.

Accuratel:.

16.01.2814eu Ok Apply Cancel

Figure 61:
Roll offset page

Thisoptioncanbe usedto correctany rollmisalignmentinthe way the unithasbeen mounted in the vehicle.
There are two ways of doing this which are explained below.

Ifthe angle of the misalignmentis known, the value in degrees canbe entered into the Adjust angle by box,
or using the arrows next to the edit box.

If the angle of misalignmentis not known, it can be calculated and corrected if the vehicle is stationary on
a suitably level surface. Pressing the Refresh button will display the current angle of misalignment
calculated by the INS. Pressing the Zero button will add or subtract the appropriate value to zero the
angle of misalignment.

Before pressing the Apply button, one of two options must first be selected at the bottom of the page.
The first option—Just use this setting until the INS is reset, selected by default, will cause the INStouse
the selected offsetuntilitisreset. The second option—Commit this setting tothe INS so it remembers after
nextreset, will store the offsetin the configuration of the unit to be used until the configuration is changed.
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Local coordinates

Pressing Local coordinates on the menu to the left of the Quick Configuration window will open the Local
coordinates page as shownin Figure 62.

¥2 Cuick Canfiguration - Tag SM--- (File:1-5) - O et

Local coordinates

Adjuztthe origin of the local coordinates

Inertial
and GPS Get local coordinates
Measurement
Svstem Set arigin Set the origin here

Slip offset Set axis Set x axiz using this location

Pitch offset

Roll offset _ Current measurements

Local coordinates " Lat (53102306014 4
Surface flt — m : g
Advanced commands v m Lon 2475029323 | deg
vaw [ |deg Heading [281.896 deg

Altitude |53 6E2 m

(®) Just uze this zetting untl the IN5 iz reset

(O Commit this zetting to the INS zo it remembers after nest rezet
Confidently.

Accuratel:.

16.01.28.14eu Cloge

Figure 62:
Local coordinates page

This option can be used to set up X and Y local co-ordinates of the test area. Firstly, one of two options
must be selected at the bottom of the page. The first option—Just use this setting untilthe INSis reset,
selected by default, will cause the unit to use the selected local co-ordinates until it is reset. The second
option—Commit this setting to the INS so it remembers after next reset, will store the local co-ordinatesin
the configuration of the unit to be used until the configuration is changed.

Pressingthe Set origin buttonsets the currentlocation of the INS as the origin of the local co- ordinates. In
order to set the X axis, the unit must be driven a minimum of 100 meters along the desired X axis before
pressing the Set axis button.
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Surface tilt

Pressing Surface tilt onthe menuto the left of the Quick Configuration window will open the Surface tilt
page as shown in Figure 63.

¥ Quick Canfiguratian - Tag SN--- (File:1-5) - O x

Surface tilt

hdeazure the road for surace rollipitch outputs

Inertial
and GPS Surface tilt is used to measure the roll and pitch relative to a flat suface rather than aravity. This ool is used to
Measurement measure the angle of the suface and configure the surface roll and surface pitch outputs. The mounting angle
System of the [MS in the vehicle
To measure the angle of the surface, drive around 1.5 circles. The first half-circle iz not recorded and can be
Slip offset uzed to get up to speed and become comfortable on the circle. Ideally dive slowly (2.g. Pmph or less] where the
Pitch offset 1oll of the vehicle due to centripetal acceleration iz insignificant; drive the same circle where other measurements
will be made later.
Roll offset
Local coordinates
Surface tilt
Advanced commands
Driving direction Clockwize ~
Confidently.
Accuraleli.
16.01.28.14eu Start Cancel

Figure 63:
Surfacetilt page

This option can be used to measure the tilt of a surface, as well as the exact mountingangle of the unitinthe
vehicle. This enablestherolland pitch of the vehicle to be measuredrelative to the surface rather than
gravity.

The Surface tilt page contains detailed instructions on how to take the measurements. Selecting either
a clockwise or an anti-clockwise circle from the drop-down list boxthen pressing the Start button will
open the map page.

To complete the surface tilt exercise the vehicle must be driven for 1.5 circles at a low constant speed.
This speed should be no higher than the recommended maximum speed mentioned in the instructions
on the first page.

The Progress around the circles bar at the bottom of the window displays how much of the exercise has
been completed in the form of a progress bar. The Northing and Easting map in the middle of the page will
display in real time the relative position of the unit and plot its path.

The first half circleis notrecorded and can be used to find a constant speed and circle that can be maintained.
This half circle will be displayed on the map as a thin line to represent the warm up period.

Once the first half circle is completed the remaining circle will be recorded and used to calculate the
surface tilt. This circle will be displayed on the map as a series of plotted points to represent the recorded
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data. When the start position of the exercise is reached, the plot of the warm up period will be overwritten
by plotted points. When the start position of the recorded data is reached the exercise will be complete.

Once the exercise is completed a Next button will appear at the bottom of the page. Pressing this button will
open the summary page. The Measurements computed area displays the surface pitchandroll
measurements along with the mounting pitch and roll measurements computed in degrees.

The Quality measure area displays the errorin the computed measurements due to variations in the surface
angle and mountingangle.

The Apply surface correction area contains two tick boxes that can be used to define which
measurements are corrected. Selecting the Correct the surface roll and pitch using these measurements
tick box will apply the corrections to the surface tilt, selecting the Correct therolland pitchmountangles
oftheunitinthevehicletick boxwillapply the corrections to the mounting of theunit.

Before pressing the Apply button, one of two options must first be selected at the bottom of the page. The
first option—Just use this setting until the INS is reset, selected by default, will cause the unit to use the
selected corrections until it is reset. The second option— Commit this setting to the INS so it
remembers after next reset will store the corrections in the configuration of the unit to be used until the
configurationis changed.

Advanced

Pressing Advanced commands on the menu to the left of the Quick Configuration window will open the
Advanced commands page as shownin Figure 64.

¥2 Quick Configuration - Tag SM--- (File:1-5) - O *

u
Advanced commands

RT3°°3 Send manual commands ta the INS

Inertial
and GPS Enter command
Measurement |
System
Command file
Slip offset Select file ~
iz s Enter directory | C:\UserghbobgriDocumentsv 0TS
Roll offset
Local coordinates
Surface tilt
Advanced commands
Zera all angles
Confidently.
. Accurately.
16.01.28.14eu Cancel

Figure 64:
Advanced commands page
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This option can be used to send commands to the unit, either as a manually typed single line, or in the form
of a script file. These commands are generally used internally by OXTS; however, they may be provided
to use special functions.

The Zeroall angles button can be used to capture the current estimates of roll, pitch and slip offset and
modify the mounting angle of the INS so that all three angles are zero. For this to correctly represent the
orientation of the vehicle, the vehicle has to be on horizontal ground, with no tilt, otherwise the values willbe
wrong. The button uses advanced slip to estimate the slip offset of the vehicle, so this needs to be
configured.

Itis better to use the three individual adjustments or the surface tilt if you are unsure of what the effect will
be.

Using the Zero all angles button, the angles will be changed until the INS is next reset or powered up.
There is no way, using this button, to commit the changes permanently to configuration in the INS.
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Trigger command button

The Trigger command button provides an automated way to send Advanced commands to connected
devices based on the state of that device's digital inputs and outputs. Six buttons are available as shown
in Figure 65. There is one button for each input/output condition that can be used as atrigger.

0_:':".‘..':.'""5'.' - D

Trigger 1 Rise | Trigger 2 Rise | Digital Output 1

Trigger 1 Fall = Trigger 2 Fall = Digital Output 2

Dev ID: 1710234i

Figure 65:
Trigger command button

Registered in England and Wales No.

OXTSV 359798 VAT OB v04 8399 17 NAVdisplay product manual | 69



The Devices control is used to select the INS that will be used as a trigger source, and will also receive the
advanced commands that are sent. To configure the action inresponse to a trigger state, right-click on the
appropriate buttonto openthe Trigger setup window shownin Figure 66

From this window a trigger ignore value can be set. Trigger signals received in less time than the Ignore
trigger time, after the previous trigger, will not trigger additional commands to be sent.

The Command window is where the command or commands to be sent are entered.

Whenacommandis triggered, the button for the relevant trigger condition can change colour to show the
action has been triggered. The Trigger colour setting defines the colour that is used.

0 Trigger setup - O >
[grore trigger time: 100 ms
Command:
Trigger colour:
Ok Cancel

Figure 66:
Trigger command setup
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Tip of the day and hotkeys

Tip of the day

When NAVdisplay first opens, the Tip of the day window shown in Figure 67 is displayed by default. This
window provides some information about NAVdisplay and new features, as well as a number of useful
keyboard shortcuts. This window can be permanently hidden by clearing the Show tips at startup
option. The Tip of the day window can be re-enabled by selecting Help > Tip of the day and selecting
the Show tips at startup option, or via Options > Startup > Show tip of the day.

Bl Tip of the day

Template launcher

"Enable the Template Launch Bar in the ""View
switch between templates.”

menu to quickly launch and

File Widgets View Options Utilities Help |

Templastes: | Dsts Recording ‘-1 »  jay'Warm-up

8\ OxTS\NAVdisplay\ Templates\ Performance.nav
- Y «TS\NAVdisplay\Templates\RT-Base.nav
x TS\NAVdisplay\ Templates\ Troubleshooting_Inertisl+.na
\ emplates\Troubles
emplates\Troubleshooting_Survey«.na

ting_RT.nav

[T Show tips at startup » Previous tip Nest tip Close

Figure 67:
Tip of the day window

Keyboard shortcuts

Keyboard shortcut keys provide access to many of NAVdisplay's features without the use of a mouse. This
is useful in the field, where it is often hard to see the mouse pointer in bright sunlight. Alist of shortcuts
can be found by selecting View > Shortcut manager.

Registered in England and Wales No.

OXTSV 359798 VAT OB v04 8399 17 NAVdisplay product manual | 71



Revision history

Revision ‘ Comments

250527 Manual moved to new branding.

Table7:
Revision history
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Connect with
us today

Global Headquarters

Park Farm Business Centre,
Middleton Stoney, OX25 4AL,
United Kingdom

+44 (0) 1869 814 253

US

Office 304, Regus Business Center
41000 Woodward Avenue

Suite 350 East, Bloomfield Hills
Michigan 48304

+1248 260 1981

China

Room 901-902, 9th Floor, Building C,
Guanghualu SOHO I, Building No.9,
Guanghualu Chaoyang District,
Beijing, 100020,

China

M linkedin.com/company/oxts/

4 x.com/oxts_official

info@oxts.com
oxts.com

oxTs’
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